
Handbook on 
Sustainability Transition 
and Sustainable Peace

Hans Günter Brauch
Úrsula Oswald Spring
John Grin
Jürgen Scheffran Editors

Hexagon Series on Human and Environmental 
Security and Peace VOL 10 



Hexagon Series on Human and Environmental
Security and Peace

Volume 10

Series editor

Hans Günter Brauch, Mosbach, Germany



More information about this series at http://www.springer.com/series/8090
http://afes-press-books.de/html/hexagon.htm
http://afes-press-books.de/html/hexagon_10.htm



Hans Günter Brauch • Úrsula Oswald Spring
John Grin • Jürgen Scheffran
Editors

Handbook on Sustainability
Transition and Sustainable
Peace
With Forewords by Heide Hackmann, Executive Director of ICSU;
Hoesung Lee, Chairman, IPCC; and Paul Raskins, President, Tellus
Institute

123



Editors
Hans Günter Brauch
Department of Political and Social Sciences
Free University of Berlin (ret.)
AFES-PRESS Chairman

Mosbach
Germany

Úrsula Oswald Spring
Centro Regional de Investigaciones
Multidiscipinarias (CRIM)

National Autonomous University of Mexico
(UNAM)

Cuernavaca
Mexico

John Grin
Department of Political Science
University of Amsterdam
Amsterdam
The Netherlands

Jürgen Scheffran
Research Group Climate Change
and Security (CLISEC) Institute
of Geography

University of Hamburg
Hamburg
Germany

ISSN 1865-5793 ISSN 1865-5807 (electronic)
Hexagon Series on Human and Environmental Security and Peace
ISBN 978-3-319-43882-5 ISBN 978-3-319-43884-9 (eBook)
DOI 10.1007/978-3-319-43884-9

Library of Congress Control Number: 2016947505

© Springer International Publishing Switzerland 2016
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation, broadcasting, reproduction
on microfilms or in any other physical way, and transmission or information storage and retrieval, electronic
adaptation, computer software, or by similar or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication does not
imply, even in the absence of a specific statement, that such names are exempt from the relevant protective laws and
regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this book are believed
to be true and accurate at the date of publication. Neither the publisher nor the authors or the editors give a warranty,
express or implied, with respect to the material contained herein or for any errors or omissions that may have been
made.

Cover design: deblik, Berlin

Cover illustrations: The top photograph, illustrating Sustainable Peace, was taken from “Annie’s New Letters (&
notes)” by Anne Selden Annab, a Palestinian-American poet (at: http://anniesnewletters.blogspot.de/2012/09/
international-day-of-peace-sustainable.html, posted on the International Day of Peace on 21 September 2012 to show
the way to “Sustainable Peace for a Sustainable Future”). The photograph on the left was taken in Bangkok by Hans
Günter Brauch in January 2014, the one in the centre by Úrsula Oswald Spring in Yautepec, Morelos, Mexico, and the
one on the right showing schoolchildren in Matabeleland in Zimbabwe by Hans Günter Brauch in September 2015. All
photographers granted permission for use.

Copyediting: PD Dr. Hans Günter Brauch, AFES-PRESS e.V., Mosbach, Germany

Language editing: Michael Headon, Colwyn Bay, Wales, UK

Typesetting and layout: Thomas Bast, AFES-PRESS e.V., Mosbach, Germany

Printed on acid-free paper

This Springer imprint is published by Springer Nature
The registered company is Springer International Publishing AG Switzerland



Global Environmental Change and 
Sustainability Transition

Over the past three to four decades, global change research communi-
ties across the world have been analysing the dramatic global environ-
mental changes related to increasing fossil fuel consumption, accelerat-
ed resource use and a growing world population. The international
global environmental change research programmes initiated during this
time by the International Council for Science (ICSU), often in coopera-
tion with the International Social Science Council (ISSC) and relevant
UN partners, have made major contributions to our understanding of
these processes, and to the complex interlinkages between natural and
human systems underlying them. 

Yet despite the wealth of scientific knowledge produced, and notwith-
standing national and global policy efforts, including UN conferences
and international agreements, we have only taken small steps—at best—
towards the kind of sustainable development called for back in 1986 in
the Brundtland Report Our Common Future and in Agenda 21, adopt-
ed at the first summit in Rio de Janeiro in 1992. Our failure to act and
the growing exposure to threats this has generated now mean we face
the urgent and immensely challenging task of accelerating transforma-
tions to a sustainable, peaceful and just world.

In 2015, the world community agreed on an ambitious set of new com-
mitments to end and, indeed, transform, unsustainable business-as-usual
policies and practices towards global socio-economic development. At
three high-level meetings in the context of the United Nations, govern-
ments took remarkable steps forward in the quest for effective solutions
to an integrated global agenda of ending poverty, ensuring social and
economic development, and protecting our planet. Three new interna-
tional agreements were adopted: the 2030 Agenda for Sustainable De-
velopment, including a set of seventeen Sustainable Development Goals
(SDGs); the Paris Climate Agreement; and earlier in the year the Sendai
Framework for Disaster Risk Reduction.

The hard work of implementing the goals of these agreements—particu-
larly by national policymakers and practitioners—cuts across the substan-
tive issues addressed and is widely accepted as demanding an integrat-
ed, multisector, multi-stakeholder approach within which science has a
central role to play. This places a significant new demand on the scien-
tific community: to be more immediately impactful, more effective in
making a difference to real-world problems by contributing transforma-
tive solutions to a series of interconnected challenges, from poverty
eradication to food production for a growing world population, from
addressing global financial crises and growing levels of social discontent
to managing the looming global water crisis and providing sustainable
energy for all. And with this demand comes the challenge to change: to
work in ways that most scientists have not been trained to work in, and
more often than not, are not supported or rewarded for working in.



Taking science into the so-called ‘solutions space’ calls not only for a reinvigorated
interdisciplinarity, one that takes collaboration across the natural, social, human,
medical and engineering sciences to a deeper, more meaningful level in which the
collective strengths of disciplines are brought to bear on the framing of problems as
much as they are on the production of new research insights. It also calls for the
kind of boundary-spanning work (and skills) that enables scientists to engage with
other knowledge partners—decision-makers, practitioners, business leaders and citi-
zens—in the co-design and co-production of knowledge, policy and practice.

Solutions-oriented science that is global, inter- and transdisciplinary in nature is in-
creasingly supported at the international level, most notably perhaps by initiatives
such as Future Earth, a global platform for sustainability research established and
now governed by an alliance of international organizations including ICSU and the
ISSC (see <http://www.futureearth.org>). 

This volume on Sustainability Transition and Sustainable Peace shares the Future
Earth vision. It makes a timely and important contribution to our understanding of
the leading role that science can—and must—play in shaping humanity’s future on
planet Earth.

Paris, France  23 April 2016

Heide Hackmann
Executive Director

International Council for Science (ICSU)



Climate Change and Sustainable Development 
Goals

This Handbook of Sustainability Transition and Sustainable Peace ap-
pears at a particularly timely juncture. In December 2015 the global com-
munity came together to reach the Paris Agreement on climate change,
more far-reaching than many had dared hope. Three months earlier,
world leaders adopted the 2030 Agenda for Sustainable Development,
comprising seventeen Sustainable Development Goals to end poverty,
protect the planet and ensure prosperity for all. Climate action is one of
the seventeen, but in fact all of them are affected one way or another by
climate change.

2016 therefore is the year that the world begins a process of implemen-
tation of these vital agreements. Never before have so many countries
sought to undertake such ambitious goals in the economic and develop-
ment spheres. Decision-making in a changing world benefits from itera-
tive risk management; the experience of implementing these agreements
will be a rich field for researchers in a range of disciplines in the coming
years, and policymakers will benefit from their findings. The IPCC too
can also contribute, in its coming reports, by assessing the research of
the academic community addressed by this Handbook.

The tasks faced by the world and analysed by the Handbook are not to
be underestimated: decarbonization, dematerialization, changes in con-
sumption patterns and waste, the restoration of environmental and eco-
system services, the recovery of soils and integrated water management.
These are the challenges of the twenty-first century. 

One of the key difficulties we face is the multidisciplinary nature of the
tasks we have set ourselves. At its simplest this comes down to the ap-
parent conflict between protecting the environment and tackling climate
change while ensuring that development continues to lift people out of
poverty. I say apparent, because the IPCC has shown that climate (and
hence environmental) policy can be profitably mainstreamed into coun-
tries’ development agendas. Indeed, the mutually reinforcing rather than
contradictory nature of development and environmental policy is the es-
sence of what we mean by sustainability.

The potential tension does not lie only between economy and ecology.
The IPCC has shown how climate-related hazards exacerbate other
stressors, often with negative outcomes for livelihoods, especially for
people living in poverty. Climate change impacts can exacerbate poverty
in rich and poor countries, and indirectly increase risks of violent con-
flicts in the form of civil war and inter-group violence by amplifying
well-documented drivers of these conflicts such as poverty and econom-
ic shocks. By worsening droughts and water shortages, climate change
can add to pressures encouraging people to migrate. In other words, cli-
mate change and the other sustainable development goals in general
have a powerful bearing on peace and human security.



By linking the four social science research areas of peace studies, security studies, de-
velopment studies and environmental studies, the Handbook makes a welcome con-
tribution to an integrated assessment of these issues. As the IPCC focuses increas-
ingly on solutions in future assessments we too will look increasingly at these areas.
In its assessments of the policy response to climate change as well as the causes and
impacts, the IPCC aims to be policy-relevant but never policy-prescriptive. But even
in a policy-neutral framework, there is a need for a comprehensive, integrated and
urgent response. This Handbook provides rich source of insights and information to
students and policymakers as they confront these challenges.

Seoul/Geneva  27 April 2016

Hoesung Lee
Chairman

Intergovernmental Panel on Climate Change (IPCC)



The Larger Challenge

Sustainability and security, the foci of this collection, are critical themes
of a larger drama now unfolding on the global stage. With threads of
connectivity binding people and planet into a single community of fate,
a profound historical transition is under way. We have entered the Plan-
etary Phase of Civilization,1 with the outcome indeterminate and con-
tested. Our trajectory in the twenty-first century will depend to a signifi-
cant degree on the choices we make, or fail to make, now and in the
pivotal years ahead. The overarching challenge is to shape a flourishing
planetary civilization.

The global future is inherently uncertain, but this much seems clear: the
current course will take us helter-skelter into a time of troubles, even ca-
lamity. Anachronistic twentieth-century mindsets and institutions—the
state-centric political order, growth-driven economies, environmental in-
sensitivity, and consumer culture—are ill-suited to twenty-first-century re-
alities. The gap between the ‘is’ of the world today and the ‘ought’ of a
civilized tomorrow is a breeding ground for myriad perils best under-
stood as various expressions of a common phenomenon: the disruptive
coalescence of one, planet-encompassing social–ecological system. 

Emerging conditions in the Planetary Phase demand a new develop-
ment paradigm, a Great Transition centred on the well-being of people
and nature in our interdependent, fragile world. With the stakes high
and political leadership feeble, a zeitgeist of apprehension is on the rise,
bringing fear for the future, despair, and even fatalism. At the same
time, antidotes to self-fulfilling pessimism and passivity—social vision
and collective action—are gaining traction. Twin motives—necessity and
desire—propel the movement for a Great Transition: the need to mute
looming dangers and the hope for a civilized future. At a fundamental
level, the moral imperative to pass on a liveable world resonates with
the instincts for survival and empathy that lie deep in the human psyche.

Needless to say, these spurs for deep change confront powerful counter-
forces, namely, vested interests, institutional inertia, and cultural tenaci-
ty. And less noble human impulses—greed, dominance, complacency—
too often best the better angels of our nature. Still, despite such resistance
and distraction, change is afoot, even in the mainstream where policy re-
forms are actively pursued, and where the 2015 UN Sustainable Develop-
ment Goals provide an aspirational framework for guiding further effort.
But incrementalism will not suffice: scattershot tweaks to conventional de-
velopment leave intact the deep drivers of systemic stress. 

1 The ideas of the Planetary Phase and Great Transition were introduced in
Paul Raskin, Tariq Banuri, Gilberto Gallopín, Pablo Gutman, Allen Ham-
mond, Robert Kates, and Rob Swart: Great Transition: The Promise and
the Lure of the Times Ahead (Boston: Tellus Institute, 2002), at: <http://
www.tellus.org/tellus/publication/great-transition-the-promise-and-lure-of-the-
time-ahead>. The Great Transition Initiative, an international network
devoted to elaborating the framework, publishes scholarship on the theory
and practice of global transformation (see: <www.greattransition.org>). 



Transformative change entails cultivation of values and institutions consonant with
the exigencies and potentialities of the Planetary Phase. The expansion of the hu-
man project encourages a corresponding expansion of human consciousness to em-
brace humanity-as-a-whole and its place in the ecosphere, as well as a revised under-
standing of what constitutes a good life and a good society. Ultimately, the hope for
a Great Transition correlates with the waxing of a new suite of values—human soli-
darity, quality of life, and an ecological sensibility—and the waning of the conven-
tional triad of individualism, materialism, and domination of nature. 

Each value demarcates a vital domain of strategic action. The concern for human
solidarity supports efforts to establish an egalitarian social contract, eradicate pover-
ty, strengthen popular democracy, and cultivate the identity and practice of global
citizenship. The emphasis on quality of life inspires initiatives to limit workweeks
and foster lifestyles rich in creativity, recreation, relationships, community, spiritual-
ity, and other dimensions of a well-lived life. An ecological sensibility motivates en-
deavours to protect and heal the earth, including advancing the sustainable develop-
ment agenda, which calls for moving beyond unfettered capitalist growth toward
regenerative economies that maintain human impacts within the environmental
boundaries of a finite planet.

These values and strategies are emerging as a potent cultural and political influence.
The critical uncertainty is whether the forces for a Great Transition will mobilize
with sufficient speed, scale, and coherence. This question of social agency—Who will
change the world?—needs a plausible answer. The myopic concerns of government
and business render them poor candidates to lead the way. Civil society holds more
potential. Indeed, in recent decades, countless global and local movements and or-
ganizations have weighed in on a full spectrum of issues, an eruption of citizen ener-
gy that has spread popular awareness, conducted important research, and mounted
action campaigns. Much has been achieved, but piecemeal victories have not scaled
up to a systemic change of direction. Organizational and conceptual fragmentation
has stifled civil society’s potential, slicing the integral challenge into a thousand are-
nas and turfs with no unifying conceptual framework or social vision. 

Our pressing task now is to weave disparate efforts into an integrated planetary
praxis that can attract and engage widening circles of concerned citizens. Such a
‘global citizens movement’ is the critical actor for a Great Transition, but remains
missing from the global stage. Nevertheless, history shows that popular movements
arising from widespread grievance and offering a path to rectification can, after a
period of slow development, reach a critical mass, then quickly coalesce. Thus, ad-
vancing an inclusive and plural global movement towards its tipping point has be-
come a frontline project for shaping a civilization worthy of the name. 

In times of social stability, visionaries of a better world can be dismissed, with some
justification, as quixotic dreamers. In transformative moments, business-as-usual
thinkers are the utopians, and the prophets of ‘another world’ the pragmatists. If to-
day’s generations prove too hidebound to accept the necessity of deep change or
too cynical to think such change possible, the legacy could well be a century of de-
cline. Hence, it is urgent but not too late to join together in a new planetary praxis
for meeting the larger challenge: building the community of Earth.

Boston, Massachusetts, USA  20 March 2016

Paul Raskin, President 
Tellus Institute
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The editors are grateful to the following copyright holders, publishers, authors, and pho-
tographers who have granted their permission for the use of copyright material. 

The top photograph, illustrating Sustainable Peace, was taken from “Annie‘s New Letters
(& notes)” by Anne Selden Annab, a Palestinian-American poet (at: <http://anniesnewlet-
ters.blogspot.de/2012/09/international-day-of-peace-sustainable.html>, posted on the Inter-
national Day of Peace on 21 September 2012 to show the way to “Sustainable Peace for a
Sustainable Future”). The photograph on the left was taken in Bangkok by Hans Günter
Brauch in January 2014, the one in the centre by Úrsula Oswald Spring in Yautepec,
Morelós, Mexico, and the one on the right showing schoolchildren in Matabeleland in Zim-
babwe by Hans Günter Brauch in September 2015. All photographers granted the permis-
sion to use these photos for the book cover.

In chapter 1 Hans Günter Brauch and Úrsula Oswald Spring used the following figures,
most of which are in the public domain; for the remaining figures permission was
obtained.
• Figure 1.1: Atmospheric CO2 at Mauna Loa Observatory. Source: National Oceanic and

Atmospheric Administration (NOAA)—Monthly Data for the Atmospheric CO2 from
1958 to December 2015; at: <http://www.esrl.noaa.gov/gmd/ccgg/trends/full.html> (30
January 2016).

• Figure 1.2: The PEISOR Model. Source: Brauch 2005: 16; 2007: 28; 2009: 76; Brauch/
Oswald Spring 2009: 9.

• Figure 1.3: Environmental Quartet: DLDD, Climate Change, Water Degradation and Bi-
odiversity Loss. Source: The figure was developed by Úrsula Oswald Spring inspired by
MA (2005: 17) and designed by Guillermo A. Peimbert, UNAM/CRIM, Mexico.

• Figure 1.4: Reported natural disasters by continent (1950–2015). Source: D. Guha-Sapir,
R. Below, Ph. Hoyois—EM–DAT: The CRED/OFDA International Disaster Database,
<www.emdat.be>, Université Catholique de Louvain, Brussels Belgium. The figures
were published in:  CRED Crunch, No. 30, January 2013: “Natural disasters in Asia”
(Brussels: CRED: 1). Permission was granted on 14 March 2015.  The authors are grate-
ful to Régina Below for updating the figure from 1950–2010 to 1950–2015.

• Figure 1.5: Interlinkages between, land climate and biodiversity. Source: UNCCD (2015:
7).

• Figure 1.6: Total renewable water resource per cubic meter and capita (2013). Source:
UN Water (2015:12).

• Figure 1.7: Cascading effects of climate change on food security and nutrition. Source:
FAO (2016a: 4). 

• Figure 1.8: Share of global wealth of the top 1 per cent and the bottom 99 per cent re-
spectively. Source: Oxfam 2016: 2, based on Credit Suisse data available (2000–2014).

• Figure 1.9: The Sustainable Development Goals adopted by the UN in 21015: Source:
UN; at: <http://www.un.org/sustainabledevelopment/sustainable-development-goals/>
(23 February 2016).

• Figure 1.10: The three major scenarios and six alternative pathways of a sustainability
transition. Source: Tellus’ Gobal Transition Initiative; at: <http://www.greattransi-
tion.org/explore/scenarios> (11 February 2015). Permission was granted by Paul Raskin,
President of the Tellus Institute.

• Figure 1.11: Multilevel perspective on transitions. Source: Geels and Schot (2010: 25)
adapted from Geels (2002: 1263) and used with the permission of the author.
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• Figure 1.12: EU GHG emissions towards an 80 per cent domestic reduction (100 per
cent =1990). Source: EU (2011b: 5).

• Figure 1.13: Total annual anthropogenic GHG emissions by groups of gases 1970–2010.
Source: IPCC (2014a: 9).

• Table 1.1: Sectoral reductions. Source: EU (2011b: 6). 

In chapter 2 Simon Dalby used a table by the Stockholm Resilience Centre that is in the
public domain. 
• Figure 2.1: Planetary Boundaries for a Safe Operating Space for Humanity. Source:

Stockholm Resilience Centre: “Azote Images”; at: <http://www.stockholmresilience.
org/21/research/research-programmes/planetary-boundaries.html>. 

In chapter 4 John Grin compiled two boxes for which no permissions were needed.
• Box 4.1: Possible transition pathways according to Geels and Schot (2007: 54–76).
• Box 4.2: Different transition patters. Sources: Rotmans and Loorbach (2010: 137–139)

and De Haan and Rotmans (2011). 

In chapter 5 Uwe Schneidewind, Mandy Singer-Brodowski and Karoline Augenstein used
one figure from a report of the German Advisory Council on Global Change (WBGU).
• Box 5.1: Four Transformative Pillars of the Knowledge Society. Source: German Adviso-

ry Council on Global Change (WBGU),2011:  World in Transition: A Social Contract
for Sustainability, Summary for Policy-Makers (Berlin: WBGU). This figure is licensed
under Creative Commons BY-NC-ND; at: <http://www.wbgu.de/fileadmin/ templates/
dateien/veroeffentlichungen/hauptgutachten/jg2011/wbgu_jg2011_kurz_en.pdf>.

In chapter 8 Úrsula Oswald Spring developed a figure and table based on her own research.
• Figure 8.1: Sustainable-engendered peace with cultural diversity. Source: The author.
• Table 8.2: Rise and adaptation of patriarchy in different socio-economic contexts.

Source: The author.

In chapter 9 Hans Günter Brauch used one box (9.1) from the IPCC Report that may be
used for scientific purposes without permission, for figure 9.1 he obtained the written per-
mission of SIPRI, figure 9.2 is based on a previous publication co-authored by him and
published by Springer, figure 9.3 is licensed under creative commons, and figures 9.4–9.6
are based on a report by IRENA that is in the public domain.
• Box 9.1: Excerpts from chapter 12 of “Climate change and human security” by the

IPCC, WG II. Source: IPCC (2014).
• Figure 9.1: World military expenditure (1988–2104). Source: © SIPRI (2015) used with

the permission of SIPRI, 17 November 2015; at: <http://www.sipri.org/research/arma-
ments/milex/milex-graphs-for-data-launch-2015/World%20military%20expenditure
%201988-2014.png>.

• Figure 9.2: Five Pillars of Peace Ecology and their four linkage concepts of negative,
positive, cultural and engendered peace. Source: Oswald Spring, Brauch and Tidball
(2014: 19).

• Figure 9.3: Battle death rate in state-based conflicts by type (1946–2013) by Max Roser.
Annual worldwide battle deaths per 100,000 people. Source: PRIO battle deaths data-
set (1946–2007) and data provided by Steven Pinker for 2009 and later (based on
UCDP and PRIO). Licensed under CC.BYSA by Max Roser; at: <http://ourworldinda-
ta.org/ data/war-peace/war-and-peace-after-1945/>.

• Figure 9.4: Increase in global wind power capacity (2004–2015). Source: REN 21 (2015);
at: <http://www.ren21.net/status-of-renewables/global-status-report/>. Permission was
granted by the REN 21 Secretariat in Paris on 1 February 2016.
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• Figure 9.5: Increase in global solar PV capacity (2004–2015). Source: REN 21 (2015); at:
<http://www.ren21.net/ status-of-renewables/global-status-report/>. The permission
was granted by the REN 21 Secretariat in Paris on 1 February 2016.

• Figure 9.6: Global new investment in renewable power and fuels, developed and devel-
oping countries (2004–2014). Source: REN 21 (2015); at: <http://www.ren21.net/status-
of-renewables/global-status-report/>. The permission was granted by the REN 21 Secre-
tariat in Paris on 1 February 2016.

In chapter 10 Hania Zlotnik has derived the following figures based on the online database
released by the Populations Division of the United Nations that is in the public domain.
• Figure 10.1: Map displaying the high-fertility, intermediate-fertility and low-fertility

countries.
• Figure 10.2: Trends in total fertility for the three groups of countries considered, 1950–

2010. Source: Derived from United Nations (2013a).
• Figure 10.3: Trends in under-five mortality for the three groups of countries consid-

ered, 1950–2010. Source: Derived from United Nations (2013a).
• Figure 10.4: Components of future population change in high-fertility countries, medi-

um variant, 2010–2100. Source: Derived from United Nations (2013b).
• Figure 10.5: Components of future population change in intermediate-fertility coun-

tries, medium variant, 2010–2100. Source: Derived from United Nations (2013b).
• Figure 10.6: Components of future population change in low-fertility countries,

medium variant, 2010–2100. Source: Derived from United Nations (2013b).

The following tables were derived from publications released by the Populations Division 
of the United Nations, which are in the public domain.
• Table 10.1: Distribution of countries and population among the high-fertility, intermedi-

ate-fertility and low-fertility groups. Source: Derived from United Nations (2003a).
• Table 10.2: Current and projected total fertility for different projection variants, 2005–

2010, 2045–2050 and 2095–2100 (children per woman). Source: Derived from United
Nations (2013a).

• Table 10.3: Estimated population in 2010 and projected population in 2050 and 2100
according to different projection variants for the three groups of countries considered.
Source: Derived from United Nations (2013a).

• Table 10.4: Population in 2010 and ratio of the projected population in 2050 and 2100
to the population in 2010 for different projection variants and for the three groups of
countries considered. Source: Derived from table 10.3.

• Table 10.5: Median age in 2010 and according to different projection variants in 2050
and 2100 for the three groups of countries considered. Source: Derived from United
Nations (2013a).

• Table 10.6: Support ratio (population aged 15–64 over population under age 15 plus the
population aged 65 or over) in 2010 and according to different projection variants in
2050 and 2100. Source: Derived from United Nations (2013a).

• Table 10.7: Estimates and projections of contraceptive prevalence and unmet need for
contraception for the three groups of countries considered, 1970–2030. Source: De-
rived from United Nations (2013c, 2013d).

In chapter 11 H. J. Schellnhuber, O. M. Serdeczny, S. Adams, C. Köhler, I. M. Otto, C. F.
Schleussner relied on the following figure by the IPCC which is in the public domain for
scientific purposes.
• Figure 11.1: The IPCC’s Working Group II Assessment: A global perspective on climate-

related risks. Source: IPCC Summary for Policy Makers, Working Group II (2014: 13).
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• Figure 11.2: Multisectoral hot spots of impacts for two (orange) and three (red) sectors,
where at least fifty per cent of climate and impact model combinations agree on the
threshold crossing in each sector for a global mean temperature change of up to 4.5°C
above 1980–2010. Regions in light grey are regions where no multisectoral overlap is
possible at all because of data and assessment restrictions. Dark grey shading shows ar-
eas where at least ten per cent of climate and impact model combinations agree on the
given threshold crossing. Source: Piontek/Müller/Pugh et al. (2013).

• Figure 11.3: Schematic mapping of tipping elements of the Earth system and populations
density. Source: Schellnhuber, pers. comm., after Lenton, Held, Kriegler et al. (2008).

In chapter 12 Tobias Ide, P. Michael Link, Jürgen Scheffran, Janpeter Schilling developed
their own previously published table further and designed a new map.
• Figure 12.1: Overview of the case study areas. Source: The authors. 
• Table 12.1: Central findings of large-N studies on possible pathways connecting climate

change to violent conflict. Source: Expanded from Ide/Scheffran 2014).

In chapter 13 Jürgen Scheffran used 17 figures he had previously developed, partly with co-
authors, and adapted them for this chapter.   
• Figure 13.1: Impact chains and feedbacks in climate-society interaction. Source: Adapt-

ed and modified from Scheffran, Brzoska, Kominek et al. (2012a: 870).
• Figure 13.2: Hot spot regions where climate change impacts are critical for human secu-

rity and social stability in different regions of the world. Source: Scheffran and Battag-
lini (2011): 33.

• Figure 13.3: Micro–macro interaction between local and global levels. Source: Scheffran
(2015a).

• Figure 13.4: The VIABLE adaptive model framework. Source: Scheffran, Link and Schil-
ling (2012).

• Figure 13.5: Competing transition plans to end nuclear deterrence in the 1980s: cost
projections for Reagan’s SDI plan (upper part) vs. Gorbachev’s plan for elimination of nu-
clear weapons. Source: Adapted from: (top) Pike (1985: 11); (bottom) Spiegel (1986: 98).

• Figure 13.6: Simulation of the transition from negative (worst case w = -1) to positive
perceptions (best case w = +1) of the SCX arms race model, with a chaos-like oscillation
around w = 0. Shown are the security function (upper part) and cost functions for the
fluctuating scenario (total and variable cost, lower part). Source: Scheffran (1989:245).

• Figure 13.7: Tipping point in global nuclear arsenals. Source: Scheffran (2015b) based
on data from Bulletin of the Atomic Scientists.

• Figure 13.8: Security bifurcation diagram of the SCX model for the anti-symmetric case
of two agents (here agent 1 is shown). Source: Jathe and Scheffran (1992).

• Figure 13.9: Dichotomy between winners and losers for a large number of agents.
Source: Scheffran (2003).

• Figure 13.10: Framework for transitions between cycle of violence and cycle of cooper-
ation between two agents. Source: Scheffran, Ide and Schilling (2014).

• Figure 13.11: Temperature change for parameter variations of: (a) unit reduction cost;
(b) max reduction cost; (c) climate sensitivity; (d) initial emission trend. Source: Schef-
fran and Hannon (2007).

• Figure 13.12: Simulation of simplified SCX-model dynamics for population, energy con-
sumption, atmospheric CO2 concentration, gross national product (GNP), risk/GNP
and GNP/capita for two actors over fifty years (North: solid line, South: dotted line)
Upper simulation: Catastrophe scenario if the 1990 situation continues, for high pros-
perity goals; lower simulation: Stabilization scenario for smaller population growth,
lower wealth goals, lower emissions, higher efficiency and higher costs per energy unit.
Source: Scheffran (1999).
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• Figure 13.13: Range of variables (CO2 emissions, per capita production, atmospheric
concentration, temperature change) over 100 years for low and high emission energy
paths. Source: Modified from Scheffran (2008b).

• Figure 13.14: Value difference between high and low emission energy technology with var-
iation of damage factor (left) and carbon price (right). Source: Modified from Scheffran
(2008b).

• Figure 13.15: Interplay between energy providers and customers for different energy
paths (marked here by A and B). Source: Adapted and modified from Scheffran (2006).

• Figure 13.16: Simulation of adaptive coalition formation with two energy paths for two
energy providers (coalitions), represented by C1 and C2 and six customer A1 to A6 us-
ing energy to produce value Source: Scheffran (2006).

• Figure 13.17: Future climate pathways, tipping points and cascades between conflict
and cooperation. Source: Modified from Scheffran (2015a).

In chapter 15 Eckart Ehlers used material from the IHDP and by Bohle published by the
IHDP that is in the public domain in:
• Figure 15.1: The IHDP programme: organizational structure, projects and partner insti-

tutions. Source: IHDP Update 1/1997.
• Figure 15.2: Human security as a desirable goal for individuals and societies. Source:

Bohle (2002).
• Figure 15.3: Institutions and their effects on global environmental change/The primary

focus of the IDGEC project. Source: IDGEC Science Plan.
• Figure 15.4: Industrial Transformation: Interactions within the human–environment sys-

tem with respect to the global carbon cycle. Source: IHDP Update 3/2000.
• Figure 15.5: Bohle’s Conceptual Framework for Vulnerability Analysis. Source: Bohle

(2001).
• Figure 15.6: IHDP’s new governance structure. Source: IHDP’s Strategic Plan 2007–

2015, p. 30.

In chapter 16 Marit Sjovaag used material from the publications on The Limits of Growth
with the permission of Jørgen Randers, who was a co-author of all studies.
• Figure 16.1: Causal diagram of the World3 model. Source: Jørgen Randers presentation

material; he also granted permission to use this figure.
• Figure 16.2: Causal diagram for the 2052 study—changes from the World Model

marked in red. Source: Jørgen Randers presentation material; he also granted permis-
sion to use this figure.

• Figure 16.3: World State of Affairs, 1970–2050. Source: Randers (2012: 232). Permission
to use this figure was granted by the author.

In chapter 17 Mark Swilling used previously published figures and a table of which he is a
co-author; material by UNEP’s International Resource Panel of which he has been a mem-
ber and which are in the public domain; and material by close colleagues who granted their
permission.
• Figure 17.1: Global metabolic rates and incomes (1900–2005), and income. Source: Fis-

cher-Kowalski and Swilling (2011: 12).
• Figure 17.2: Composite resource price index (at constant prices, 1900–2000). Source:

United States Geological Survey data cited in: Fischer-Kowalski and Swilling (2011: 13).
• Figure 17.3: Commodity price indices. Source: Fischer-Kowalski and Swilling (2011: 13).
• Figure 17.4: Major contributors to global GHG emissions, including land use and land

cover change (measures in CO2 eqivalents using a 100-year global warming potential).
Source: UNEP (2010).
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• Figure 17.5: Distribution of energy use across consumption categories, as identified in
different studies, and total energy use measures in kW per capita. Source: UNEP
(2010).

• Figure 17.6: Carbon footprint of different consumption categories (tonnes of CO2
equivalents per capita in 2001) in 87 countries/regions as a function of expenditure ($
per capita). Source: UNEP (2010).

• Figure 17.7: Normalized global warming potential of material flows and Environmen-
tally Weighted Material Consumption (EMC) for EU-27+1 region. Source: UNEP
(2010).

• Figure 17.8: World Population and Urban Growth Trends (0–2010). Source: Angel
(2012).

• Figure 17.9: Conceptual Framework: Food Systems and Natural Resources. Source: Ha-
jer, Westhoek, Ozay et al. (2015): 12.

• Figure 17.10: Physical trade according to material composition (1980–2010). Source: Fis-
cher-Kowalski, Dittrich, Eisenmenger et al. (2015).

• Figure 17.11: Largest net exporters and importers by material composition of net trade
in 2010. Source: Fischer-Kowalski, Dittrich, Eisenmenger et al. (2015).

• Figure 17.12: Growth in production of minerals, 1845–2010. Source: Mudd (2009), cited
in International Resource Panel Working Group on Global Metal Flows (2013).

• Figure 17.13: Computer Chip Elemental Contents. Source: Quoted in a Powerpoint
presentation by Tom Graedel, November 2013, Stellenbosch University.

• Figure 17.14: Agricultural inputs relative to crop yields (1961–2009). Source: FAO data
compiled by Schutz, cited in Bringezu, Schutz, Pengue et al. (2014).

• Figure 17.15: Cereal yields by selected world regions (1961–2011). Source: FAO data cit-
ed in Bringezu, Schutz, Pengue et al. (2014).

• Figure 17.16: High and low estimates of net and gross expansion of agricultural land,
2005–2050. Source: Bringezu, Schutz, Pengue et al. 2014—note: for detailed references
to the sources of data cited here, see original diagram in this report.

• Figure 17.17: Number of people living in water-stressed areas in 2030, by country type.
Source: UNEP (2011), cited in Urama (2015).

• Table 17.1: Increases in Annual Water Demand, 2005– 2030. Source: McKinsey (2009),
cited in Urama (2015).

In chapter 18 Czeslaw Mesjasz developed a figure and several tables based on his own
research.
• Figure 18.1: Areas and elements of sustainability description and analysis (three/four

pillars). Source: Own research based upon Adams (2006) and Goodland.
• Table 18.1: General definitions of ‘sustainability’. Source: The author’s own research.
• Table 18.2: General definitions of ‘sustainable development’. Source: The author’s own

research.
• Table 18.3: Levels of analysis of sustainability. Source: Riley (1992).
• Table 18.4: Definitions of sustainability in specific socio-economic domains. Source:

The author’s own research.

In chapter 20 Mike Hodson, Simon Marvin and Philipp Späth designed a figure based on
their own research:
• Figure 20.1: Scalar interrelationships in transitions activities and chains of intermediary

spaces. Source: The authors. 

In chapter 23 Juan Antonio Le Clercq developed the following figures and tables based on
Mexican sources that are in the public domain:
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• Figure 23.1: Legislative process concerning climate change in Mexico (1992–2012).
Source: Information from the Chamber of Deputies, the Senate and the Legislative In-
formation System (SIL); at: <diputados.gob.mx/>; <senado.gob.mx/>; and <sil.gober-
nacion.gob.mx/>. 

• Figure 23.2: Climate change bills by topic (2006–2012). Source: Information from the
Chamber of Deputies, the Senate and the Legislative Information System (SIL); at: <di-
putados.gob.mx/>; <senado.gob.mx/>; and <sil. gobernacion.gob.mx/>.

• Figure 23.3: Climate change legislative policy calls by topic (1992–2012). Source: Based
on information from the Chamber of Deputies, the Senate and the Legislative Informa-
tion System (SIL); at: <diputados.gob.mx/>; <senado.gob.mx/>; and <sil.gobernac-
ion.gob.mx/>.

• Figure 23.4: Mexican climate policy (2006–2012). Source: Information presented in the
4th and 5th National Communications to the UNFCCC (INE: National Institute of
Ecology; CICC: Interministerial Commission on Climate Change).

• Figure 23.5: Proposed reform for climate regulation in environmental law. Source: In-
formation from the legislative project to reform the environmental law (LEEGEPA) ap-
proved by Congress (25 April 2012); CICC: Interministerial Commission on Climate
Change).

• Figure 23.6: Climate change law structure. Source: Ley General de Cambio Climático
(NSCC: National Strategy on Climate Change; INECC: National Ecology and Climate
Change Institute; CICC. Interministerial Commission on Climate Change; C3: Advisory
Council on Climate Change).

• Table 23.1: Climate policy instruments, objectives and goals (2006–2012). Source: Infor-
mation from PND (2007–2012), ENACC (2007) and PECC (2009).

• Table 23.2: Alternative models in the legislative discussion on climate change 2010–
2012: Source: Information from the National Communications and Legislative Informa-
tion System (SIL); at: <sil.gobernacion.gob.mx/>.

In chapter 24 Audley Genus added a figure and table he developed himself.
• Figure 24.1: A discourse-institutional analytical framework. Source: The author.
• Table 24.1: Discursive legitimation strategies underpinning institutional pillars (rules).

Source: The author.

In chapter 25 Jan Jonker and Linda O’Riardon designed three figures based on their own
sources or inspired by selected cited texts by colleagues:
• Figure 25.1: The value creation logic behind conventional business models. Source: The

authors.
• Figure 25.2: Process NBMs. Source: The authors, based on Shafer, Smith and Linder

(2005) and Simanis and Hart (2009).
• Figure 25.3: Value creation process NBMs. Source: The authors, based on Simanis and

Hart (2009).

In chapter 26 Sylvia Lorek added a box based on her own research. For the three figures
and two tables she obtained the permission of the copyright holders.
• Box 26.1: Green Growth and De-growth. Source: The author.
• Figure 26.1: The Environmental Space Concept. Source: Spangenberg (1995).
• Figure 26.2: Possible pathways to sustainable consumption from overconsumption.

Source: Brunner and Urenje (2012).
• Figure 26.3: Possible pathways to sustainable consumption from under-consumption.

Source: Brunner and Urenje (2012).
• Table 26.1: Sustainable World Population at Different Consumption Levels. Source: As-

sadourian (2010).
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• Table 26.2: Examples of enabling mechanisms for sustainable consumption. Source:
Lebel/Lorek 2010.

In chapter 27 Hongmin Chen summarized her research in three boxes, developed three fig-
ures and added two tables based on Chinese official and scientific sources that are partly
in the public domain.
• Box 27.1: Top 1000 Enterprises Energy Conservation Programme. Source: NDRC

(2006a, 2011). 
• Box 27.2: China’s Carbon Emissions Trading Pilots. Source: Zheng (2014); Wilkening,

Kachi (2014); Wu, Shi, Xia et al. (2014).
• Box 27.3: Project “Energy-saving Products Benefiting the Public”. Source: MFPRC

(2013).
• Figure 27.1: MSW treatment by type in China (2004–2010). Source: NBS (2014).
• Figure 27.2: Household Waste Sorting at Different Stages in Shanghai. Source: Huang

(2014).
• Figure 27.3: Regional Distribution of Per Capita GDP in mainland China in 2013 (104

US dollars). Source: NBS (2014).
• Table 27.1: Development of Seven Pilot Carbon Trading Schemes in China. Source:

Zheng Shuang (2014); International Carbon Action Partnership Region; at: <https://
icapcarbonaction.com>.

• Table 27.2: Development of three types of NGOs in China. Source: Website of the
Ministry of Civil Affairs, <www. mca.gov.cn>.

In chapter 28 Philipp Schepelmann, René Kemp and Uwe Schneidewind developed one
figure (28.8) based on their own research and added two maps (figure 28.1) and six photos
(figures 28.2–28.7) that are licensed under Wikimedia Commons and based on public
sources.
• Figure 28.1: Germany, the State of North Rhine–Westphalia and the Ruhr Area. Sourc-

es: Locator map of the Ruhr District, Germany (TUBS Own work). Licensed under
Creative Commons Attribution-ShareAlike 3.0 via Wikimedia Commons; Ruhr District
(Ruhr) with all cities with more than 50,000 inhabitants (Threedots (Daniel Ullrich))—
Own work. Licensed Regionalverband under Creative Commons Attribution-ShareAlike
3.0 via Wikimedia Commons.

• Figure 28.2: View of the city of Gelsenkirchen, to the right the former coal mine, today
centre of the Nordstern Parks—view from a former slag heap in the city of Essen.
Source: Hans-Jürgen Wiese—Own work. Licensed under Creative Commons Attribu-
tion-ShareAlike 3.0 via Wikimedia Commons.

• Figure 28.3: River Emscher in the Ruhr district near Herne and Herten. Source: Ar-
noldius—Own work. Licensed under Creative Commons Attribution-ShareAlike 2.5 via
Wikimedia Commons.

• Figure 28.4: Wastewater treatment plant Deusen at the river Emscher. Source: Tbach-
ner—Own work. Licensed under Creative Commons Attribution-ShareAlike 3.0 via Wiki-
media Commons.

• Figure 28.5: Heritage of the IBA Emscher Park at night: Furnace No. 5 at the Land-
scape Park Duisburg North. Source: Tuxyso—own work. Licensed under Creative Com-
mons Attribution-ShareAlike 2.5 via Wikimedia Common.

• Figure 28.6: The river Emscher beside the Landscape Park Duisburg. Source: DerHex-
er—own work. Licensed under Creative Commons Attribution-ShareAlike 3.0 via Wiki-
media Commons.

• Figure 28.7: UNESCO World Heritage Site Zeche Zollverein in Essen. Source: Thomas
Wolf—own work. Licensed under Creative Commons Attribution-ShareAlike 3.0 via
Wikimedia Commons.
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• Figure 28.8: Main phases and elements of NRW sustainability transition. Source: The
authors.

In chapter 29 Belinda Yuen and Asfaw Kumssa summarized their own research in three
boxes (29.1–29.3), added six of their own photos (figure 29.1–29.6) for which they own the
copyright, and in table 29.1 used data from the United Nations Population Division that
are in the public domain.
• Box 29.1: Cairo: Africa’s Megacity. Source: The author.
• Box 29.2: Africa’s Path to Green Growth. Source: The author.
• Box 29.3: National Strategy for Green Growth, South Korea. Source: The author.
• Figure 29.1: A hotel in the slums of Nairobi, Kenya. Source: Authors. 
• Figure 29.2: Rising traffic congestion in Nairobi city, Kenya. Source: Authors.
• Figure 29.3: Squatter settlement in Metro Manila, the Philippines. Source: Authors.
• Figure 29.4: Lack of proper solid waste disposal creates an environmental problem in

Jakarta, Indonesia. Source: Authors.
• Figure 29.5: Salt pan barren land being transformed into the Sino-Singapore Tianjin

eco-city. Source: Authors.
• Figure 29.6: Turning waste to recreation land at Semakau, Singapore. Source: Authors.
• Table 29.1: Urbanization Levels, 1950–2050. Source: United Nations, 2012: World Ur-

banization Prospects: The 2011 Revision (New York: United Nations Population Divi-
sion, Department of Economic and Social Affairs).

In chapter 30 Gregory Trencher and Xuemei Bai summarized their own research in one
box (30.1) and in three tables (tables 30.1-30.3) and designed seven figures (figures 30.1–
30.7) based on their own findings.
• Box 30.1: Method. Source: The authors.
• Figure 30.1: Urban systems targeted (n = 15 cases). Source: The authors. 
• Figure 30.2: Types of internal actors (n = 15 cases). Source: The authors.
• Figure 30.3: Types of external actors (n = 15 cases). Source: The authors.
• Figure 30.4: Number of external actor types involved (n = 15 cases). Source: The au-

thors.
• Figure 30.5: Factors motivating partnership formation (n = 15 cases). Source: The au-

thors.
• Figure 30.6: Mechanisms (n = 15 cases). Source: The authors.
• Figure 30.7: Barriers and negative factors (n = 13 cases). Source: The authors.
• Table 30.1: List of partnerships (n = 15). Source: The authors.
• Table 30.2: Summary of key roles, motivations and potential barriers. Source: The au-

thors.
• Table 30.3: Overview of Urban Reformation Programme for the Realization of a Bright

Low-Carbon Society. Source: The authors.

In chapter 31 Cecilia Tortajada and Martin Keulertz used one figure based on sources
from NASA, and in two tables summarized data provided by international organizations
that are in the public domain or may be used for scientific purposes without permission.
• Figure 31.1: Satellite-based estimates of groundwater depletion in India. Source: I. Veli-

cogna, University of California, Irvine; at: <http://www.nasa.gov/topics/earth/features/
india_water.html>.

• Table 31.1: Regional production and consumption of biofuels, 2011. Source: Adapted
from HLPE (2013). This information is originally from the US Energy Information Ad-
ministration/International Energy Statistics, available at: <http://www.eia.gov/>. 

• Table 31.2: Global water use for energy production in the New Policies Scenario by re-
gion (bcm). Source: OECD/IEA (2012).
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In chapter 32 Úrsula Oswald Spring summarized in two tables (32.1–32.2) a survey that was
conducted by CRIM/UNAM under her guidance; developed twelve figures based on her
own research and on official Mexican sources (figures 32.1–32-3, 32.6–32.13); adapted a fig-
ure by Bohle (figure 32.4) and used a photograph taken by Civil Protection, Yautepec that
is in the public domain.
• Figure 32.1: Location of the study area in the central part of Mexico. Source: The au-

thor. 
• Figure 32.2: Location of the study area with municipalities. Source: The author.
• Figure 32.3: Complexity of the river basin. Source: The author.
• Figure 32.4: Dual vulnerability. Source: Adapted by the author from Bohle (2002).
• Figure 32.5: Flood over bridge in the centre of Yautepec. Source: Photograph taken by

Civil Protection, Yautepec, during the 2010 flood.
• Figure 32.6: Part of the Didactic Map of the Yautepec River Basin. Source: The author.
• Figure 32.7: Multiple risks in the YRB. Source: Survey (CRIM/UNAM 2011–2013).
• Figure 32.8: Main disasters occurring in the YRB. Source: Survey (CRIM/UNAM 2011–

2013).
• Figure 32.9: Environmental destruction in the YRB. Source: Survey (CRIM/UNAM

2011–2013).
• Figure 32.10: Dealing with increasing risks in the YRB. Source: Survey (CRIM/UNAM

2011–2013).
• Figure 32.11: Identity in the YRB (two possible answers). Source: Survey (CRIM/

UNAM 2011–2013).
• Figure 32.12: Income distribution of a peasant household. Source: Oswald Spring/Ser-

rano Oswald/Flores Palacio et al. (2014: 343), based on data from SIAP [Statistics from
the Ministry of Agriculture].

• Figure 32.13: Arenas, agendas, actors and activities of vulnerability and livelihood.
Source: The author.

• Table 32.1: Representative survey in the Yautepec River Basin (YRB). Source: Field re-
search (CRIM/UNAM 2010–2013).

• Table 32.2: Land use changes in the YRB. Source: Field research (CRIM/UNAM 2010–
2013).

In chapter 33 Monica de Andrade summarized her own research in three tables (33.1–33.3).
• Table 33.1: Characterization of sustainability transitions in Brazil: structural changes at

local level (landscape level). HD = Hydroelectricity. Source: The author.
• Table 33.2: Timeline of main policy interventions in Brazil and their impacts on health

and the ecosystem, together with their social and economic aspects. Source: The au-
thor.

• Table 33.3: Transition of heath indicators in Brazil. Source: The author.

In chapter 34 Jürgen Scheffran and Rebecca Froese used the following boxes, figures and
chapters based on the sources provided below for which no permission was needed. For
Figure 34.1 and Table 34.2 permission was granted by Elsevier.
• Box 34.1: Aspects of technology transfer and learning in low-carbon development.

Source: Adapted and condensed from: Lema, Iizuka and Walz (2015).
• Box 34.2: Public–Private Partnership for Electricity from Peanut Shells in Senegal.

Source: Assembled by the authors.
• Box 34.3: China–Zambia South–South Cooperation on Renewable Energy Technology

Transfer. Source: Assembled by the authors.
• Box 34.4: Mechanisms for Technology Transfer. Source: Assembled from <http://

unfccc.int/ttclear/templates/render_cms_page?TTF_home>.
• Box 34.5: Solar Home Systems for Bangladesh. Source: Assembled by the authors.
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• Box 34.6: Barriers to technology transfer and investment. Source: Based on Santarius/
Scheffran/Tricarico 2012.

• Box 34.7: Clean Power from the Desert—Concentrated Solar Power (CSP). Source: As-
sembled by the authors.

• Figure 34.1: The process of technology transfer. Source: Adapted from Karakosta,
Doukas, Psarras (2010), with the permission of Elsevier.

• Figure 34.2: Innovation Chain. Source: Adapted and modified from Grubb (2004) and
Tomlinson, Zorlu, Langsley (2008).

• Figure 34.3: Global New Investment in Renewable Power and Fuels, Developed and
Developing Countries, 2004-2013. Source: Adapted from REN 21 (2014).

• Figure 34.4: Global New Investment in Renewable Energy by Technology, Developed
and Developing Countries, 2013. Source: Adapted from REN 21 (2014).

• Figure 34.5: FDI inflows, global and by group of economies, 1995–2013 and projections,
2014–2016 in billions of dollars. Source: Adapted from UNCTAD FDI-TNC-GVC Infor-
mation System, FDI/TNC database; at: <www.unctad.org/fdistatistics> (WIR 2014).

• Figure 34.6: Estimates of financing for mitigation technologies. Source: Adapted from
UNFCCC (2009).

• Table 34.1: Gaps between actual and required climate finance. Source: Authors’ rep-
resentation, data from EC (2015).

• Table 34.2: Relative importance of particular types of financial flows to technology
transfer pathways for different actors. Source: Adapted from Karakosta, Doukas, Psar-
ras (2010), with the permission of Elsevier.

• Table 34.3: Current investments, investment needs and gaps, and private sector partici-
pation in key SDG sectors in developing countries. Source: Adapted from WIR 2014;
at: <www.unctad.org/fdistatistics>.

• Table 34.4: Summary of actions and incentives for the public and private sectors in the
developed and developing countries. Source: Adapted from Santarius, Scheffran, Tri-
carico (2012: 50).

In chapter 35 Karlson ‘Charlie’ Hargroves summarized his joint research with colleagues in
table 35.1, designed five figures (35.1-35.5) based on his own research (35.3) and joint
research with colleagues (35.1–35.2, 35.4), and adapted a methodology used by colleagues
(35.5) for the purpose of his own research.
• Figure 35.1: Waves of Innovation. Source: Hargroves/Smith (2005).
• Figure 35.2: Gross Domestic Product vs. Estimated Environmental Costs (billions) for the

United States of America from 1950 to 2004. Sources: Smith, Hargroves and Desha
(2010), with data reinterpreted by K. Hargroves from Talberth, Cobb and Slattery (2006).

• Figure 35.3: Schematic of Key Elements of Carbon Structural Adjustment. Source: Har-
groves (2014).

• Figure 35.4: Whole of Society Approach to Sustainable Development. Source: Har-
groves and Smith (2005).

• Figure 35.5: A method for the prioritization of efforts based on the likely impact on
greenhouse gas emissions and the likely willingness to adjust in the area of focus.
Source: Adapted by K. Hargroves from an adaptation by K. Hargroves and C. Desha of
the CBSM Methodology (McKenzie-Mohr/Smith 1999).

• Table 35.1: Examples of cost-effective reductions in carbon intensity in various sectors
that deliver strong economic multipliers. Source: von Weizsäcker, Hargroves, Smith,
Desha and Stasinopoulos (2009).

In chapter 36 Britta Rennkamp and Radhika Perrot summarized their research in two
tables (36.1–36.2).
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• Table 36.1: Overview of the framework for analysis of Wind Energy Technology Drivers
and Barriers. Source: The authors based on Bergek, Jacobsson, Carlsson et al. (2008). 

• Table 36.2: Synthesis of the results. Source: The authors.

In chapter 37 Lucy Baker used a table (37.1) for which written permission was granted by
the copyright holders; for the figure (37.1) she used data which are in the public domain.
• Figure 37.1: Total envisaged capacity 2030 under policy-adjusted IRP 2010. Source: Au-

thor’s own elaboration using data available from DoE (2011a:17).
• Table 37.1: The DoE technical task team. Source: McDaid, Austin and Bragg (2010: 5).

Permission was granted.

In chapter 38 Eduardo Viola and Larissa Basso summarized official data that are in the
public domain in two tables (38.1–38.2).
• Table 38.1: Domestic energy production and domestic energy supply by source 2003–

2012 (103 tep (toe)). Source: Author’s elaboration based on: Balanço Energético Na-
cional—séries completas 1970–2012; at: <https:// ben.epe.gov.br/BENSeriesCompletas.
aspx> (12 January 2014).

• Table 38.2: UHEs in the Amazon region (Amazon basin and Tocantins-Araguaia basin).
Source: Author’s elaboration, based on data from Agência Nacional de Energia Elétri-
ca—Banco de Informações sobre Geração; at: <http://www.aneel.gov.br/aplicacoes/ca-
pacidadebrasil/GeracaoTipoFase.asp?tipo=1&fase=3>, and Programa de Aceleração do
Crescimento—PAC; at: <http://www.pac.gov.br/energia/geracao-de-energia-eletrica/br/
30> (26 July 2014). PCHs and UHEs under study or not found on any of the govern-
ment websites above are excluded from the table.

In chapter 39 Carl Middleton compiled two tables adapted from a publication by a British
colleague with his permission (39.1–39.2).
• Table 39.1: Civil society activity in relation to sustainable electricity transitions. Source:

The author, adapted from Smith (2012: 189).
• Table 39.2: Evolution of Thailand’s electricity regime. Source: Table structure adapted

from Smith (2012: 193–195).

In chapter 40 Roeland J. in ‘t Veld developed two figures to illustrate his own research.
• Figure 40.1: The emergence of the knowledge democracy concept. Source: The author.
• Figure 40.2: Old and new forms coexist and influence each other. Source: The author.

In chapter 41 Sander Happaerts summarized his own research findings in two boxes (41.1–
41.2).
• Box 41.1: Transitions in the European Commission’s Roadmaps. Source: The author.
• Box 41.2: Resource efficiency and Europe 2020: the back story. Source: The author.

In chapter 42 Úrsula Oswald Spring, Hans Günter Brauch, and Jürgen Scheffran included
the following figures: 
• Figure 42.1: System approach to natural and anthropogenic factors of global environ-

mental change. Source: Oswald Spring (2016), based on data from Rockström, Steffen,
Noone et al. (2009).

• Figure 42.2: Transition to sustainability. Source: Oswald Spring (2016).
• Figure 42.3: From diagnosis to remedy: Sustainability Transition and Sustainable Peace:

Source: Hans Günter Brauch (2016), with many suggestions from Úrsula Oswald
Spring.



Permissions and Credits xxxi

• Figure 42.4: Renewable Energy and Jobs. Renewable Energy Employment by Technology.
Source: IRENA: Renewable Energy and Jobs-Annual Review 2016; at: <http://www.irena.
org/DocumentDownloads/Publications/IRENA_RE_Jobs_Annual_Review_2016.pdf.>.

• Figure 42.5: Renewable electricity generation in the US by fuel type in the reference
case, 2000–2040 (billion kilowatt hours). Source: EIA (2015: 41).

• Figure 42.6: Matrix of lifestyle differences in the four scenarios: Source: SPREAD [Lep-
pänen, Juha; Neuvonen, Aleksi; Ritola, Maria; Ahola, Inka; Hirvonen, Sini; Hyötyläin-
en, Mika; Kaskinen; Tuuli; Kauppinen, Tommi; Kuittinen, Outi; Kärki, Kaisa; Letten-
meier, Michael; Mokka, Roope, all from Demos Helsinki] (2013): 56–57.

• Figure 42.7: How to spread sustainable lifestyles. Source: SPREAD: Scenarios for Sus-
tainable Lifestyles–From Global Champions to Local Loops (Wuppertal: 2013), based
on Geels (2002).
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1 Sustainability Transition and Sustainable Peace: Scientific and 
Policy Context, Scientific Concepts and Dimensions 

Hans Günter Brauch1 and Úrsula Oswald Spring2

Abstract 

This Handbook links together four social science research programmes—peace studies, security studies, devel-
opment studies and environmental studies—which have had only limited exchanges on sustainable development,
human security and sustainable peace. The Handbook connects these three concepts within the research para-
digm of ‘sustainability transition’. This research paradigm focuses on a large-scale and long-term transformative
change of the dominant carbon-intensive development path by addressing the causes of global environmental
and climate change. There has been an exponential increase in GHG emissions since the 1950s and a rapid
destruction of biodiversity and ecosystem services. These texts can be used in graduate seminars in different
scientific disciplines and research programmes and in new transdisciplinary degree programmes. The texts fos-
ter longer-term proactive strategies and policies and specific measures to realize two policy goals, ‘sustainable
development’ alongside and contributing to a ‘sustainable peace’, as the possible result of a large-scale transition
of the systems of production, consumption, and governance. 
Among the key questions in this Handbook are a) whether business-as-usual policies and the growing number of
climate-induced natural hazards that threaten the survival of millions of people pose threats to international peace
and security; b) whether anticipative learning and a forward-looking discourse on long-term transformative changes
may contribute to sustainable development and address new dangers to international peace and security in a pre-
ventive manner; and c) what lessons may be drawn from the violent consequences of the industrial revolution and
used to promote a long-term transformative change towards sustainable development with sustainable peace.

This chapter consists of eight parts. After a brief sketch of opposing scientific and political visions (1.1.), the
purpose and objectives of the Handbook are highlighted (1.2.) and a survey (1.3) reviews the challenges posed
by global environmental change: population growth, the impacts of climate change, loss of biodiversity, soil ero-
sion and desertification, water scarcity and stress, food scarcity and hunger, and gender implications. It
addresses the impacts of different economic development paths (1.4), through integrating the results of global
research programmes, of their linkages and their assessment by the IPCC, and through the nexus debates
between the fields of water, food and energy security (1.5). The three key concepts of sustainable development,
sustainability transition and sustainable peace are introduced (1.6), the evolution of different approaches to sus-
tainability transition is reviewed, the debates on ecosystem restoration, green growth and decarbonization are
noted, and six dimensions of the research on ‘sustainability transition’ are outlined (1.7). The last section intro-
duces the ten parts of this Handbook and offers an overview of its 40 peer-reviewed contributions (1.8).

Keywords: Anthropocene, biodiversity, business-as-usual, climate change, cornucopian perspectives, decarboni-
zation, development paths, food, gender, global environmental change, human security, hunger, soil, sustainable
development, sustainable peace, sustainability transition, water.

1.1 Introduction and Overview of the 
Chapter12

This Handbook on Sustainability Transition and Sus-
tainable Peace follows the Global Environmental and

Human Security Handbook for the Anthropocene,
which focused on the reconceptualization of security
(Brauch/Oswald Spring/Grin et al. 2009; Brauch/
Oswald Spring/Mesjasz et al. 2008, 2011). In the lat-
ter’s concluding chapter Oswald Spring and Brauch

� Springer International Publishing Switzerland 2016
H.G. Brauch et al. (eds.), Handbook on Sustainability Transition and Sustainable Peace,
Hexagon Series on Human and Environmental Security and Peace 10, DOI 10.1007/978-3-319-43884-9_1

3
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(2011) argued that in the Anthropocene humankind
faces two alternative visions and policy strategies:

• Business-as-usual (BAU) in a Hobbesian world.
Here economic and strategic interests and actions
dominate and may lead to a major crisis for
humankind, inter-state relations and nature.

• The need for a transformation in cultural, environ-
mental, economic and political relations.

Scheffran, Brzoska, Brauch et al. (2012) examined the
possible consequences of the first alternative and
showed, by addressing climate change as a ‘threat
multiplier’, that in the case of no action it might lead
to “dangerous climate change” (UNFCCC 1992;
Schellnhuber/Cramer/Nakicenovic et al. 2006). This
volume deals with the second alternative: ‘sustainabil-
ity transition’ that may serve as a sustainable alterna-
tive. It would avoid the negative consequences of cli-
mate change for human, national and international
security (Brauch 2014). Both visions address different
coping strategies for this century for global environ-
mental change (GEC) and climate change:

• In the first vision, cornucopian perspectives or
business-as-usual suggest technical fixes and the
defence of economic, strategic and national inter-
ests, with the adaptation and mitigation strategies
that are affordable for industrialized countries.

• In the alternative vision of a comprehensive trans-
formation of the global economy, Politik (as poli-
tics, policy and polity), economics, society and cul-
ture, a sustainable perspective requires effective
new strategies and policies. Their goal should be
decarbonization, dematerialization, reduction of
the water and environmental footprint, and global
cooperation and solidarity. These would contrib-

ute to a sustainable peace with more global equity
and social justice.

The consequences of both scientific visions and pol-
icy perspectives are:

• The first vision—with minimal reactive adaptation
and mitigation strategies—would increase the
probability of dangerous global changes in the
environment, water, food and climate (IPCC
2013/2014), and there would be linear and chaotic
changes in the earth system.

• The sustainability perspective requires a change in
culture (thinking on the human–nature interface),
world views (thinking on systems of rule, e.g.
democracy vs autocracy, on domestic priorities
and policies, and on inter-state relations in the
world), mindsets (the strategic perspectives of pol-
icymakers), and new forms of national and global
sustainable governance (Oswald Spring/Brauch
2011). 

This alternative vision addresses the need for a “tran-
sition to [a] much more sustainable global society”
(Raskin/Banuri/Gallopin et al. 2002), aimed at peace,
freedom, cooperation, care, material well-being and
environmental health. Changes in technology, financ-
ing and management systems alone will not be suffi-
cient, but “significant changes in governance, institu-
tions and value systems” are needed, resulting in a
new major transformation after “the stone age, early
civilization and the modern era”. These alternative
strategies should be “more integrated, more long-term
in outlook, more attuned to the natural dynamics of
the Earth System and more visionary” (Steffen/
Sanderson/Tyson et al. 2004: 291–293). 

Taking up this second vision and coping strategy,
this Handbook tries to bridge different research pro-
grammes in the social sciences, especially environ-
mental studies and ecology, but also sociotechnologi-
cal perspectives (Grin/Rotmans/Schot 2010), peace
and gender studies. It addresses the following ques-
tions: 

• What are the possible conceptual relationships
between a manifold process of ‘sustainability tran-
sition’ and the normative goal of a ‘sustainable
peace’? 

• Will this long-term transformative process towards
sustainability contribute to a more peaceful world
or to new forms of violence and war?

• How could global participative governance and sol-
idarity avoid critical tipping points in the Earth
and human systems? 

1 PD Dr. Hans Günter Brauch is chairman of Peace
Research and European Security Studies (AFES-PRESS),
an international scientific NGO (Germany) and editor of
five English language book series published by Springer:
the Hexagon series <http://www.afes-press-books.de/
html/hexagon.htm>, of Springer Briefs series on ESDP
<http://www.afes-press-books.de/html/SpringerBriefs_
ESDP.htm>, and PSP <http://www.afes-press-books.de/
html/SpringerBriefs_PSP.htm>; APESS <http://www.
afes-press-books.de/html/APESS.htm> and PAHSEP
<http://www.afes-press-books.de/html/PAHSEP.htm>,
email: <brauch@afes-press.de>.

2 Prof. Dr. Úrsula Oswald Spring, full-time Professor/
Researcher at the National Autonomous University of
Mexico (UNAM) in the Regional Multidisciplinary
Research Center (CRIM); email: <uoswald@gmail.com>.
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There have been two previous technical revolutions:
the Neolithic and agricultural revolution (10,000 BP
to 6,000 BP) resulted in the formation of states,
urbanization, warfare, and religious-ideological con-
trol; the industrial revolution (since 1750 AD)
resulted in a continuing process of scientific and tech-
nical innovation that led to the industrialization of
warfare (with millions of casualties both among sol-
diers and the civilian population), billions of poor and
hungry people, gender discrimination, and an
extreme concentration of wealth in very few hands.

It is at present impossible to answer the question
of whether this long-term transformative process aim-
ing at the realization of the sustainable development
goals (SDG) will contribute to a more peaceful world,
a world where peace goes beyond domestic or inter-
nal peace and becomes peace among ethnic groups,
cultures, gender and religions and nations: peace with
nature, with equity and with equality in the Anthropo-
cene. 

However, by addressing this linkage and the possi-
ble consequences of the process of ‘sustainability tran-
sition’, an endurable peace within society, states and
the nations of the globe can be put on the scientific
and policy agenda.

The next section highlights the purpose and objec-
tives of this Handbook (1.2). This is followed by a sur-
vey (1.3) of the challenges posed by global environ-
mental change. These necessitate a long-term process
of sustainability transition in this century because of
the silent transition in earth history from the Holo-
cene to the Anthropocene (1.3.1). This has created
many challenges caused by severe physical and soci-
etal impacts in the twentieth and twenty-first centuries
brought about by multiple interactions between the
human and earth systems (1.3.2). The section on GEC
and its physical and societal impacts (1.3.3) offers a
diagnosis—based on the most recent reports by inter-
national organizations and regimes—on population
change, as a major driver for the rising demand for
environmental services, food and manufactured
goods (1.3.4), on climate change impacts and policy
responses (1.3.5), on loss of biodiversity (1.3.6), on soil
degradation, erosion and desertification (1.3.7), on
water degradation, scarcity, and stress (1.3.8), and
their joint impacts on food scarcity and hunger (1.3.9),
as well as on the gender impacts of global environ-
mental and climate change (1.3.10).

The next two sections address the impacts of dif-
ferent economic development paths (1.4). It integrates
the results of four global research programmes
(WCRP, IGBP, DIVERSITAS, IHDP) and their link-

ages. These have been addressed by the ESSP and
Future Earth (1.5), and their peer-reviewed research
results have been assessed by the Intergovernmental
Panel on Climate Change (IPCC), with a special focus
on human security (1.5.1), and on nexus debates
between water, food and energy security (1.5.2). 

The sixth section briefly introduces three key con-
cepts of this Handbook: sustainable development,
sustainability transition and sustainable peace (1.6),
with a special focus on the etymology of the terms
and concepts ‘sustainable’ and ‘sustainability’ (1.6.1),
on transition and transformation (1.6.2), and on dif-
ferent concepts of peace, such as ahimsa, peace with
nature, and sustainable peace (1.6.3). 

In section seven, the alternative approach to sus-
tainability transition will be reviewed (1.7). The sec-
tion examines its origins and conceptual evolution in
North America and Europe (1.7.1), especially the early
US debate (1970s onwards) on sustainability transition
(1.7.2), and looks at a Dutch scientific research initia-
tive dating from 2005 (1.7.3), and a German scientific
advisory report on a ‘Social Contract for Sustainabil-
ity’(1.7.4). This advisory report put this approach on
the policy agenda, thus enriching other policy debates
on green growth and decarbonization that had been
launched by international organizations and govern-
ments (1.7.5). All these debates produced feedback for
an emerging new research paradigm in the social
sciences (1.7.6), and this has been addressed in at least
six dimensions of the research on ‘sustainability tran-
sition’ (1.7.7): the spatial (1.7.7.1), scientific (1.7.7.2),
societal (1.7.7.3), economic (1.7.7.4), political (1.7.7.5),
and cultural (1.7.7.6) dimensions of sustainability tran-
sition.

The last section introduces the ten parts of this
Handbook and offers an overview of its 40 peer-
reviewed contributions (1.8), examining the move
towards sustainability transition (1.8.1), the target of
sustainable peace (1.8.2), and meeting the challenges
of the twenty-first century, e.g. demographic imba-
lances, rise in temperature, and the climate–conflict
nexus (1.8.3). This is followed by a review of different
efforts to initiate research into global environmental
change, the limits to growth, and the decoupling of
growth and resource needs (1.8.4), as well as through
developing theoretical approaches on sustainability
and transitions (1.8.5), and analysing national debates
on sustainability in North America (1.8.6). In the areas
of policy development and implementation, the next
sections address preparing transitions towards a sus-
tainable economy and society, and production and
consumption and urbanization (1.8.7), examining sus-
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tainability transitions in the water, food and health
sectors from Latin American and European perspec-
tives (1.8.8), and preparing sustainability transitions in
the energy sector (1.8.9). The last part discusses issues
of international, regional and national governance in
achieving sustainability transition (1.8.10).

1.2 Purpose and Objectives of this 
Book

Scientifically this Handbook links the four distinct
research programmes of peace, security, development
and environmental studies, each with their specific
goals. Only limited bilateral scientific exchanges have
occurred in the past, e.g. between peace and security,
and between development and environment, with the
aim of promoting sustainable development (WCED
1987), human security (UNDP 1994; CHS 2003) and
sustainable peace (see Brauch, chapter 9 in this vol-
ume). 

The Handbook connects these three scientific
concepts and policy goals with the research paradigm
of ‘sustainability transition’. This focuses on socio-
technological, socio-economic and societal as well as
political processes of a large-scale and long-term trans-
formative change of the dominant carbon-intensive
development path. It does this by addressing the spe-
cific causes of global environmental and climate
change, and the exponential increase in greenhouse
gas (GHG) emissions and their concentration in the
atmosphere since the end of World War II.

Given the enormity of the challenges facing human-
kind, and the powerful opposition of the industrial and
business sectors affected, as well as the deeply
anchored consumer society, Clark, Crutzen and
Schellnhuber (2004) have called for a new scientific
revolution (Kuhn 1962), with a change in world view,
similar to the ‘Copernican Revolution’ (Copernicus,
Kepler, Galilei, Giordano Bruno et al.) of the fifteenth
century that faced violent opposition from the Catho-
lic Church and its inquisition process. Clark, Crutzen
and Schellnhuber (2004) have suggested a new world
view of ‘sustainability’ and proposed a “New Social
Contract for Sustainability” (WBGU 2011; Pagliani/
Bonini, 2011; Mancebo/Sachs 2015).3

From the perspective of the social and political
sciences, multiple theoretical and empirical
approaches are presented in this Handbook:

• different notions of time in geology, chemistry
(Crutzen) and history (Braudel, Kosellek), and of
the different duration of processes of transforma-
tion, transition and change triggered by ‘structure-
creating events’ (Brauch 2016, chapter 9 in this vol-
ume);

• conceptual theory by reviewing the evolution (con-
ceptual history) of the changing meanings of the
four key political concepts of peace, security,
development and environment, and of the three
linkage concepts of sustainable development,
human security and sustainable peace (see chapter
9 by Brauch);

• from human geography (human dimension of
global environmental change, see chapters 2 by
Dalby and 15 by Ehlers) and physical geography or
‘geoecology’ (Huggett 1995) and anthropology
(chapter 14 by Arizpe, Price and Worcester);

• from scientific breakthroughs and sociotechnologi-
cal approaches, histories and processes of techno-
logical innovations (see chapter 35 by Hargroves);

• from systems and complexity theory (chapters 13
by Scheffran and 18 by Mesjasz), by addressing the
linkages between the earth system and human sys-
tems in an era of direct human intervention into
nature;

a.) from theories of governance (chapter 40 In ‘t
Veld, and 41 by Happaerts), from local to state
and international levels, addressing multiple actors
and the three different notions of Politik or poli-
tique as politics (process), policy (field) and polity
(norms, legal and regulatory framework).

These new research paradigms and programmes often
need to overcome narrow disciplinary approaches
and to move to transdisciplinary research designs,
both between the different disciplines in the natural
sciences, as with Earth System Science (ESS) and
Earth Systems Analysis (ESA), and within the social
sciences, as with sustainability science (Kates, Clark
et al.), but they also need to link the natural and social
sciences, e.g. as a political geoecology (Brauch/Dalby/
Oswald Spring 2011). Understanding and researching
individual cases, as well as strategies, policies and spe-
cific measures for sustainability transition, requires such
a multidisciplinary or ‘consilience’ approach (Wilson
1998). 

The Handbook provides texts that may be used in
graduate seminars in different scientific disciplines

3 UNITAR, Ethos Institute: “Leading International Think-
ers Call for New Social Contract”, High-level expert
panel in Rio de Janeiro, 23 June 2012; at: <https://
www.unitar.org/leading-international-thinkers-call-new-
social-contract> (23 February 2016).



Sustainability Transition and Sustainable Peace: Scientific and Policy Context, Scientific Concepts 7

(anthropology, economics, engineering, geography,
history, law, political science, sociology, etc.), in
research programmes for development studies, envi-
ronmental (ecology, sustainability) studies, and peace
and security studies, but also in new inter- and trans-
disciplinary degree programmes, e.g. those in ESS,
ESA, geoecology, and transition studies. The Hand-
book challenges the tendency towards overspecializa-
tion of research and knowledge and encourages more
holistic thinking in order to facilitate communication
between scholars and between scientists and policy-
makers.

Politically the texts in this Handbook promote
longer-term proactive strategies and policies but also
shorter-term and specific measures that aim to realize
the two complementary policy goals of ‘sustainable
development’ that contributes to ‘sustainable peace’,
as a possible result of a large-scale transition of the
systems of production, consumption and governance,
both of supply and demand. Two chapters discuss
how a process of sustainability transition may foster
or endanger the goal of sustainable peace (chapters 9
by Brauch and 13 by Scheffran).

Which peace dividends might a sustainability tran-
sition generate, e.g. by countering the prospects of
resource conflicts over oil, gas and coal through
improvements in energy efficiency and through switch-
ing from fossil to renewable energy sources? Which
dangers to peace, security and development might be
generated by opposition from those industries that
are negatively affected by such a transition? These pro-
cesses focus primarily on unilateral local and national
action to reduce GHG emissions, irrespective of
global norms and obligations, and on realizing the
innovations of these systems, even if the multilateral
environment and climate diplomacy remains as para-
lysed as it has been since 2009 up to the adoption of
the Paris Agreement in December 2015.

These changes in the international order differ
from the sociotechnical perspective on “the dynamics
of transitions”, for which Geels and Schot (2010: 11–
12) identified five characteristics:

• Transitions are co-evolution processes that require
multiple changes in sociotechnical systems and
configurations. …

• Transitions are multi-actor processes, which entail
interactions between social groups such as busi-
nesses, firms, different types of user groups, scien-
tific communities, policymakers, social move-
ments and special interest groups.

• Transitions are radical shifts from one system or
configuration to another. The term ‘radical’ refers
to the scope of change, not to its speed….

• Transitions are long-term processes (40–50 years);
while breakthroughs may be relatively fast (e.g. 10
years), the preceding innovation journeys through
which new sociotechnical systems gradually
emerge usually take much longer (20–30 years).

• Transformations are macroscopic. The level of
analysis is that of the ‘organizational fields’.

The Handbook on Sustainability Transition and Sus-
tainable Peace offers a collection of original peer-
reviewed texts by leading scholars from many disci-
plines that introduce both themes and address their
linkages. Both authors and audience are international
and the aim is the generation of ‘transformative knowl-
edge’, with the goal of changing policies towards
achieving the dual goal of sustainable development
with sustainable peace. 

The Handbook examines the impacts of possible
‘threat minimizers’ through sustainable development
policies for international peace and human security
(UN 2009a). It emerged from two workshops in
Yautepec, Mexico in September 2012 and in San Fran-
cisco in April 20134 and from a winter school at Chu-
lalongkorn University in Bangkok in December 2013.
These addressed possible linkages between scientific
discourses and policy debates on global environmen-
tal and climate change, on the international, national
and human security impacts of climate change issues,
on sustainable peace, and on long-term transformative
change towards sustainable development. Among the
key questions that were addressed in these meetings
and which are discussed in the Handbook are: 

• Might business-as-usual policies that fail to
address the challenges posed by global environ-
mental change and the growing intensity of cli-
mate-induced natural hazards and disasters
threaten the survival of millions of people during
this century and pose serious threats to interna-
tional peace and security? 

• Might anticipative learning and a forward-looking
public and global discourse on the necessary long-
term transformative changes contribute to sustain-

4 These workshops are documented with abstracts, Pow-
erpoint presentations and podcasts at: the Yautepec
workshop: <http://afes-press-books.de/html/sustaina-
bility_ workshop_programme.htm>, and San Francisco
Workshop: <http://afes-press-books.de/html/workshop_
SanFrancisco.htm>.



8 Hans Günter Brauch and Úrsula Oswald Spring

able development and thus address the new dan-
gers to international peace and security in a pre-
ventive manner? 

• What general policy lessons can be drawn from
the violent consequences of the industrial revolu-
tion (during the nineteenth century) and the third
technical revolution (during the twentieth century)
for a long-term transformative change towards sus-
tainable development?

The Handbook on Sustainability Transition and Sus-
tainable Peace in the Anthropocene presents a collec-
tion of innovative texts written by invited distin-
guished authors. The Handbook addresses scholars,
policymakers and students and may be used across
the world for university seminars in environmental
studies (sustainability and sustainability transition),
development studies, peace and security studies, and
international studies. John Grin (see chapter 4 in this
volume; Grin/Rotmanns/Schot 2010, 2011), one of
the initiators of the sustainability transitions studies
discourse, has outlined sustainability transition theory
and offered an overview and assessed its gradual evo-
lution:

The transition perspective on promoting sustainable
development recognizes a need for not merely new soci-
etal practices, but changes in the structures in which
these practices are embedded, and which have co-
evolved with earlier practices (‘the regime’). This contri-
bution presents insights on the dynamics of sustainable
transitions, developed within the context of the Dutch
KSI programme (2005–2010), and identifies issues for
further research. Three perspectives have been most
central to the programme: (i) the sociotechnical
approach, primarily rooted in STS [sociotechnological
studies] and empirically grounded in historical case
studies; (ii) the complex adaptive systems approach,
grounded, through action research, in on-going transi-
tions, and (iii) the governance approach, rooted in polit-
ical science and sociology. I will discuss these
approaches as well as two other ones, and indicate
some of the main research findings form the KSI pro-
gramme. For each approach, I will also present the asso-
ciate governance concepts that translate the theoretical
understanding of transitions into prescriptions for shap-
ing them.5 

Sustainable Peace is a normative goal that aims at
‘peace with nature’, based on a sustainable develop-
ment process that has been used in the context of
development and peace, and to a lesser extent in envi-
ronmental studies (Coleman/Deutsch 2012; Oswald
Spring/Brauch/Tidball 2014). Alongside negative,
positive, cultural and engendered peace, ‘sustainable
peace’ has been recently introduced as one of five con-

ceptual pillars of an emerging ‘peace ecology’ (Oswald
Spring/Brauch/Tidball 2014):

Sustainable peace refers to the manifold links among
peace, security and the environment, where humankind
and the environment as the two key parts of global
Earth face the consequences of destruction, extraction
and pollution. ... The sustainable peace concept
includes also the processes of recovering from environ-
mental destruction, reducing the human footprint in
nature through a less carbon-intensive—and in the long
term possibly carbon-free and increasingly dematerial-
ized production processes that future generations may
still be able to decide on their own resources and devel-
opment strategies. 

This Handbook suggests linking the goal of achieving
sustainable development through sustainable produc-
tion and consumption with international cooperative
multilateral political strategies for achieving interna-
tional peace and security. It is argued that the possible
peace dividends of sustainability transition (ST) strat-
egies may reduce future energy resource conflicts
(over scarce oil) and the negative consequences of a
BAU approach for global environmental and climate
change (Oswald Spring 2008, 2009; Oswald Spring/
Brauch 2011). 

A key research question of this book is to what
extent political strategies aimed at achieving the goal
of sustainable development through a gradual process
of sustainability transition may reduce the probability
of resource conflicts and the security consequences of
climate change if policies of business-as-usual and a
Hobbesian mindset prevail. 

To be able to understand the global environmen-
tal changes humankind is expected to face during this
century, and to be able to create a broad public soci-
etal and political awareness in order to create a consen-
sus and political support for proactive coping strate-
gies, a shift from disciplinary to inter- and transdiscipli-
nary as well as to transformative approaches is needed
in both the natural and social sciences. This may
require a new epistemic community aiming at ‘consil-

5 John Grin: “Abstract” of: “Theories of Transitions to
Sustainable Development: Approach of the Dutch
Knowledge Network of Systems Innovation”; see also
the podcasts of his presentations to the First Sustainabil-
ity Transition and Sustainable Peace Workshop,
UNAM/CRIM and AFES-PRESS: Towards a Fourth
Sustainability Revolution and Sustainable Peace:
Visions and Strategies for Long Term Transformative
Change to Sustainable Development in the 21st Cen-
tury, 10–13 September 2012, in Morelos, Mexico; at: <
http://afes-press-books.de/html/sustainability_workshop
_programme.htm>.
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ience’ (Wilson 1988) in science and closer horizontal
cooperation in policy-making. 

Proactive coping strategies have been difficult and
suboptimal in the past, but they have become essen-
tial for understanding and coping with these chal-
lenges of developing knowledge about and policies on
these complex linkages. Approaches aiming at trans-
formative social science and at developing new knowl-
edge about sustainability transition and its impact on
sustainable peace are important tasks for the knowl-
edge sector in universities and research institutes as
well as for education and the media.

1.3 The Global Environmental 
Context 

The world faces economic crises, population growth,
climate change, water scarcity and pollution, soil
depletion, erosion and desertification, food crises,
urbanization with slum development, rural–urban and
international migration, physical and structural vio-
lence, gender, race and ethnic discrimination, youth
unemployment, a growing loss of ecosystem services,
and an increasing number of resource conflicts. The
interaction of these multiple crises may result in
extreme outcomes, especially for vulnerable people
living in risky places, and may reduce human, gender
and environmental security and peace (HUGE; see
chapter 8 by Oswald Spring in this volume).

This global environmental context has gradually
changed since the agricultural and industrial revolu-
tion, but over the last fifty years the survival of Earth
and humankind has been more intensively threatened.
Scientists only began to be aware of this global envi-
ronmental change in the 1970s, which is when the sci-
entific discourse began, initially in the natural sciences
and from the 1990s also in the social sciences. This
process has been referred to as scientization. In the
late 1980s, the political debate and international nego-
tiations (politicization) started, with Gro Harlem
Brundtland’s concept of sustainability (WCED 1987)
and at the United Nations Conference on the Envi-
ronment and Development (UNCED) in 1992 in Rio
de Janeiro. The global outcome was the signing of the
United Nations Framework Convention on Climate
Change (UNFCCC) and the Convention on Biological
Diversity (CBD); adoption of a mandate for the
United Nations Convention to Combat Desertifica-
tion (UNCCD) that was signed only in 1994.

Global environmental change is wider than cli-
mate change. The term refers to the transformation

produced by human beings in the ecosphere, which
affects the hydrosphere (the combined mass of water
found above, on and under the surface of the planet),
the atmosphere (the layer of gases surrounding the
surface), the biosphere (the global ecological system
where all living beings exist), the lithosphere (the outer
layer of the Earth) and the pedosphere (the soil) (see
chapter 2 by Dalby; NRC 1999; Oswald Spring 2016). 

Changes in the natural system are the result of
modifications in agricultural production, of rapid
urbanization processes, and of population growth
(Oswald 2011). Furthermore, unsustainable produc-
tive processes are polluting natural resources and cre-
ating health threats for human beings, as well as
endangering ecosystems (Elliott 2011). The energy,
transportation and production sectors have polluted
heavily due to their use of fossil fuels (IEA 2014). In
addition, changes in land use and deforestation are
reducing the capture of carbon dioxide (CO2) (IPCC
2014a; 2014b). For these reasons, the emissions from
greenhouse gases (GHG) have increased exponentially
(IPCC 2013). In addition, a globalized financial sys-
tem, unequal credit access, current patterns of con-
sumption and production, and an uneven level of
access to resources are also contributing to environ-
mental change. Irrational behaviour has also pro-
duced poverty, hunger, and inequality among regions
and social groups (Wilkinson/Pickett 2009).

In Earth and human history, drastic changes have
gradually occurred since the industrial revolution
(1780–1870). Such changes have taken place especially
over the last five decades, because of the intensive use
of fossil energy; the rapid increase in GHG emissions
into the atmosphere; pollution, warming, and acidifi-
cation of the seas; massive changes in land use, popu-
lation growth, and an accelerated process of urbaniza-
tion. The Anthropocene represents a new geological
epoch that is changing the history of Earth. Bond,
Showers, Cheseby et al. (1997) define it as “the most
recent manifestation of a pervasive millennial-scale cli-
mate cycle operating independently of the glacial–
interglacial climate state”. This concept is useful for
understanding the transformative negative effects of
human activity on the global planet, on its ecosystem
services, and on humankind itself. Nevertheless, human
agency also has the potential for positive change.

Nobel laureate Paul J. Crutzen claimed in February
2000, during an IGBP meeting in Cuernavaca, that
“we are in the Anthropocene” (Moore III 2000;
Crutzen/Stoermer 2000). Crutzen (2002) links these
changes with the environmental changes induced and
produced predominantly by human intervention. The
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‘Anthropocene’ is a term widely used since to denote
the present time interval, in which many geologically
significant conditions and processes are profoundly
altered by human activities. These include changes in
erosion and sediment transport associated with a vari-
ety of anthropogenic processes, including colonization,
agriculture, urbanization, population growth, poverty,
inequality (Oxfam 2016), and global warming. 

The chemical composition of the atmosphere,
oceans and soils has been altered, with significant
anthropogenic perturbations of the cycles of elements
such as carbon, nitrogen, phosphorus, sulphur, vari-
ous metals, and emergent pollutants in water and soil
(Cortés/Calderón 2011). Environmental and human
conditions generated by these perturbations include
global warming, ocean acidification, the spreading of
oceanic ‘dead zones’, and biosphere destruction on
both land and sea. This has resulted in habitat loss,
predation, species invasions, and physical and chemi-
cal changes, and has also led to socio-economic
changes, with greater inequality, poverty and misery
among socially vulnerable groups, together with gen-
der discrimination and violence. 

1.3.1  “We are in the Anthropocene”

In the natural and social sciences six historical times
(Brauch 2016) may be distinguished. These have trig-
gered multiple contextual changes of different dura-
tion: a) cosmic time in modern physics and astron-
omy, that is beyond any human influence; b)
geological time in contemporary earth sciences; c) the
technical time of the Neolithic and industrial revolu-
tions that have triggered the change in geological time
with the ‘silent transition’ from the Holocene to the
Anthropocene. The French historian Braudel (1969,
1972) distinguished between three times in human his-
tory: d) structural time (e.g. of international order); e)
cyclical time (e.g. of the government of presidents
and prime ministers); and f) the short time of histori-
cal events. Such historical events (e.g. revolutions,
coups, elections, disasters) may trigger changes in gov-
ernments (cyclical time) or even of international order
(structural time, e.g. the Russian revolution of 1917 or
the fall of the Berlin Wall in 1989). 

Since the industrial revolution a long series of
technical inventions, e.g. by Watt, Edison, Curie, Bell,
Daimler, Benz, Ford, Röntgen, Zuse, Lederberg,
Müller, with indirect intervention into the earth sys-
tem by humans, has resulted in fundamental changes:
the accumulation of CO2 and the destruction of the
ozone layer, biodiversity, soil and water. During the

twentieth century several major changes in interna-
tional order occurred. Two resulted from global (1919,
1945) and regional wars (Korea, Indochina, Algeria,
Angola, Uganda, Liberia, Congo, Iraq, Afghanistan,
Yugoslavia, etc.), and military coups d’état (Chile,
Argentina, Bangladesh, Myanmar, Ghana, Chad, Fiji,
etc.). The others were the outcome of liberation
struggles (independence of India, Pakistan, Vietnam,
African nations) or were peaceful changes (the disin-
tegration of the Soviet Union, which was not a victory
for the West (Schweitzer 1994) but the result of a
‘learning’ (Grunberg/Risse-Kappen 1992) by the new
Soviet leadership). Others were related to interven-
tions by the UN Security Council or regional peace
bodies (the African Union), some of them with unin-
tended outcomes. 

Geologists and Earth scientists use a “geological
time scale” (GTS) approved by the “International
Commission on Stratigraphy” (Cohen/Finney/Gib-
bard 2012; Gradstein/Ogg/Schmitz 2012). In 2008 the
international Commission on Stratigraphy set up a
study group “to make the Anthropocene a formal unit
of geological epoch divisions”, with the goal of reach-
ing a decision by 2016 (Waters/Zalasiewicz/Williams
et al. 2014).6 

With the end of several wars of independence, e.g.
the Vietnam War (1975), and of the cold war (1989), a
peaceful regional and global transition of the struc-
ture, strategies and international politics in the West-
phalian sovereignty-based system of nation states
resulted. The ‘silent’ transition from the Holocene7 to
the ‘Anthropocene’ is more profound, however. The
fundamental change from the ‘Holocene’ to the
‘Anthropocene’ is caused by increasing human inter-
ventions in the Earth processes, but there is no agree-

6 See the Working Group on The ‘Anthropocene’, Interna-
tional Commission on Stratigraphy (ICS); at: <http://
quaternary.stratigraphy.org/workinggroups/anthropo-
cene/>; see also the most recent “Newsletter of the
Anthropocene Working Group”, September 2014; at:
<http://quaternary.stratigraphy.org/workinggroups/
anthropo/anthropoceneworkinggroupnewslettervol5.
pdf>. The convenor of this working group is Dr. Jan
Zalasiewicz (University of Leicester, UK). 

7 The Holocene started with the end of the glacial period
about 12,000 years ago. This marked the beginning of
great civilizations in the Mediterranean, China, India,
Egypt, Mesopotamia and Meso-America. The ‘Holo-
cene’ is a period of geological transition, when a dra-
matic environmental change took place, with a major
rise in sea level as a result of the melting of the huge ice
sheets that covered large areas in the northern hemi-
sphere.
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ment on when the ‘Anthropocene’ actually began.
Crutzen initially named the Industrial Revolution as
the starting point, while others pointed to the end of
World War II, after which greenhouse gas concentra-
tions increased exponentially due to the rapid
increase in the burning of oil and natural gas (figure
1.1). But Crutzen (2006: 17) argued that since human-
kind “will remain a major geological force for many
millennia”, it is necessary “to develop a world-wide
accepted strategy leading to sustainability of ecosys-
tems against human induced stresses”, and that this
will be “one of the greatest tasks of [hu]mankind,
requiring intensive research efforts and wise applica-
tion of the knowledge”. 
After the Industrial Revolution the CO2 concentra-
tion in the atmosphere rose from about 279 ppm in
1750 to 315 ppm in 1958. But from 1958 to November
2015, CO2 concentration increased to 400.38 ppm.8

While from 1750 to 1958 CO2 concentration rose by
36 ppm, from 1958 to 2015 it increased by 85 ppm.

NOAA noted that “for the past ten years (2005–2014),
the average annual rate of increase is 2.11 parts per
million (ppm). This rate of increase is more than dou-
ble the increase in the 1960s”. 

1.3.2 Changing Interactions between the 
Human and Earth System in the 
Anthropocene

The ‘silent transition’ in earth history from the Holo-
cene to the Anthropocene is the result of multiple
interactions between the human and earth systems.
Humankind has for the first time directly interfered in
nature and has triggered physical effects in the global
climate system. This has resulted in small-onset a)
temperature rise, b) precipitation change, c) extreme
weather events, and d) slow-onset sea-level rise. To
analyse these interactions, the PEISOR model (figure
1.2) was developed by Brauch (2005: 16; 2007: 28;
2009: 76). It was inspired by several similar pressure–
response models produced by international organiza-
tions (OECD 2001; EEA, UNCSD) to securitize GEC
issues from an environmental security perspective.
This model combines five stages:

Figure 1.1: Atmospheric CO2 at Mauna Loa Observatory.Source: National Oceanic and Atmospheric Administration
(NOAA)—Monthly Data for Atmospheric CO2 from 1958 until December 2015; at: <http://
www.esrl.noaa.gov/gmd/ccgg/trends/full.html> (30 January 2016).

8 See “Weekly Data-Atmospheric CO2”; at: <http://co2
now.org/Current-CO2/CO2-Now/weekly-data-atmos-
pheric- co2.html> (2 December 2015), and at: <http://
www.esrl.noaa.gov/gmd/ccgg/trends/global.html#
global> (30 January 2016).
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• P (pressure) refers to the eight drivers of global
environmental change;

• E to the effects of the interactions on environmen-
tal scarcity, degradation, and stress;

• I to the extreme impacts of human-induced and
climate-related natural hazards;

• SO to societal outcomes: forced migration, slums,
crises, conflicts or state failure;

• R to the response of all stakeholders.

In the PEISOR model, ‘Pressure’ refers to the eight fac-
tors contributing to GEC. They often interact in a non-
linear or chaotic way and impact on earth and human
systems. The political and societal contexts may affect
the socio-economic processes that contribute to anthro-
pogenic environmental degradation or to resource scar-
city that may result in environmental stress. Four factors
are key drivers of the human system (population, rural
systems and agriculture, urbanization, industry and ser-
vices, and the socio-economic development process),
and these affect the ‘environmental quartet’ of the
earth system: climate change (air) (1.3.5), biodiversity
(1.3.6), water (1.3.7) and soil (1.3.8).

Figure 1.2 illustrates GEC and the complex interac-
tions and feedbacks between the earth and human
systems needed to understand the impact of climate
change, water stress and biodiversity loss on desertifi-
cation, land degradation and drought (DLDD). In fig-
ure 1.3 the three small cycles with the factors deter-
mining climate change, water stress and biodiversity
loss each have different effects on DLDD. The wider
cycle representing GEC describes the often chaotic
interrelations between the earth and human systems
and their possible societal outcomes.

1.3.3 Global Environmental Change and its 
Physical and Societal Impacts in the 
Twentieth and Twenty-First Centuries 

During the twenty-first century, the relationship
between the causes and severe societal outcomes of
GEC and climate change may result in environmen-
tally-induced massive and forced movements of peo-
ple, hunger- and famine-induced protests, and small-
scale societal violence. It may also possibly result in
violent conflicts within and between countries. These

Figure 1.2: The PEISOR model. Source: Brauch (2009: 76); Brauch and Oswald Spring (2009: 9).
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may pose numerous security dangers, and these have
increasingly been addressed by governments and
international organizations (Brauch 2002, 2009;
WBGU 2008; Gleditsch 2012; Scheffran/Brzoska/
Brauch et al. 2012; IPCC 2014a; see chapter 12 by Ide,
Link, Scheffran and Schilling; chapter 13 by Scheffran).

While a number of natural scientists had hypothe-
sized on the linkages between the burning of hydro-
carbons and an increase of the greenhouse gases in
the atmosphere from the nineteenth century onwards
(e.g. Tindall, Arrhennius in 1896 et al.), the concept of
global environmental change and associated research
in the natural sciences has gradually emerged from
the 1970s onwards (IGBP, WCRP, DIVERSITAS) and
in the social sciences from the 1990s (IHDP, chapter
14 by Arizpe/Price/Worcester and chapter 15 by
Ehlers). In 1988 the World Meteorological Organiza-
tion (WMO) and the United Nations Environment
Program (UNEP) established jointly the IPCC and
this was endorsed by the United Nations General
Assembly (UNGA). The role of the IPCC is to assess

on a comprehensive, objective, open and transparent
basis the scientific, technical and socio-economic infor-
mation relevant to understanding the scientific basis of
risk of human-induced climate change, its potential
impacts and options for adaptation and mitigation.

1.3.4 Demographic Change and Urbanization 
in the Twenty-First Century

During the twentieth century world population
increased threefold, while water use rose sixfold (Stef-
fen/McNeill/Crutzen 2007: 617; Steffen/Grinevald/
Crutzen et al. 2011: 843). The interdependence of
technological change, agricultural change (the green
revolution with improved seeds and today transgenic
seed, irrigation, chemical fertilizers, pesticides, and
heavy agricultural machinery), cheap energy, and med-
ical improvement (antibiotics) has resulted in a rapid
growth in population worldwide (see chapter 10 by
Zlotnik), while birth control, reproductive health for
women, and contraception have been limited due to

Figure 1.3: Environmental Quartet: DLDD, Climate Change, Water Degradation and Biodiversity Loss. Source: The
figure was developed by Úrsula Oswald Spring based on MA (2005: 17) and designed by Guillermo A.
Peimbert, UNAM/CRIM, Mexico.
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cultural (patriarchy), religious (Christianity, Islam,
Buddhism) and social obstacles (poverty, illiteracy,
lack of hygienic conditions, public health or medical
attention). 

The medium variant of the United Nationa Popu-
lation Division’s (UNPD) 2015 Population Revision
(2015: 7) projection indicated that a global population
of 7.349 billion in 2015 would increase to 9.725 billion
in 2050 and reach 11.213 billion by 2100. Most of this
growth will take place in the poorest developing
countries. The highest increase is forecast for Africa,
where the population rose from 133 million in 1950 to
1.186 billion in 2015 and is projected to rise further to
2.478 billion by 2050 and to 4.387 billion by 2100, rep-
resenting 25 per cent of the global population in 2050
and 39 per cent by 2100 (UNPD 2015: 9). The Asian
continent was the most populated region and in 2015
held 4.93 billion of a global total of 7.349 billion peo-
ple; this figure is projected to rise in 2050 to 5.267 bil-
lion and to fall to 4,889 billion by 2100. For North
America, population is projected to grow from 358
million in 2015 to 433 million by 2050 and to about
500 million by 2100, while the projected increase for
Latin America will be more modest, from 634 million
in 2015 to 784 million in 2050, after which it will
decline to 721 million by 2100. Only for Europe is a
continuous decline projected: from 738 million in 2015
to 734 million in 2030, to 707 million in 2050, and to
646 million by 2100 (UNDP 2015: 7).

Most of this population growth will occur in
urban areas. While in 1950 only 30 per cent of the
world’s population was urban, by 2014 about 54 per
cent were residing in an urban context and the projec-
tions indicate 66 per cent by 2050. The turning point
from rural to urban population was in 2007. 

From an occidental view, Eric Hobsbawn (1962:
chapter 11) insisted that “urban development in our
period [1789–1848] was a gigantic process of class seg-
regation, which pushed the new labouring poor into
great morasses of misery outside the centres of gov-
ernment and business and the newly specialized resi-
dential areas of the bourgeoisie. The almost universal
European division into a ‘good’ west end and a ‘poor’
east end of large cities developed in this period.” The
developing countries could not avoid this segregation
process and today the United Nations Population
Fund (UNFPA) (2012) has stated that informal slum
settlements suffer “disproportionately from disease,
injury, premature death, and the combination of ill-
health and poverty entrenches disadvantage over
time” (UNFPA 2012).

In the cities in the developed world, urbanization
follows a general pattern of immigration into down-
town areas. Most of the impoverished city centres
have also exhibited a concentration of human activi-
ties and settlements around the so-called ‘peripherali-
zation of the core’. Henderson (2002) argued that
urbanization in developing countries resulted in very
high levels of concentration of people in megacities.
Since 1995 an enormous change in cities has occurred
globally and today almost half of the world’s popula-
tion lives in big cities, which is also where future
growth will mainly occur (Cohen 2006). These meg-
acities create enormous socio-economic, environmental
and cultural challenges. This excessive concentration of
people has created traffic congestion and air, water and
soil pollution. Lack of city planning and management is
often combined with corruption, increasing health
threats and reducing the quality of life. 

1.3.4.1 Impacts of Population Growth and 
Urbanization

The results are urban heat islands and a lack of safe
food, drinking water, drainage systems and sewage
treatment plants. Gasoline with lead and a lack of
parks and green areas are other additional threats to
health and well-being. The eutrophication of water
and rain leaches all type of pollutants to aquifers, riv-
ers and seas and has damaged large areas of agricul-
tural land and marine ecosystems (Cortes/Calderón
2011). Nevertheless, planned urban development may
also create new environmental opportunities. Land
use is concentrated, provision of services is cheaper,
food is widely available and increasingly produced
even on roof and vertical gardens. Public transport
systems often replace private cars, reducing air pollu-
tion. Furthermore, parks and green cities are promot-
ing new models of urban settlement and job opportu-
nities. But in poor megacities the absence of job
opportunities, food scarcity and escalating poverty may
also become a ‘threat multiplier’. When good govern-
ance is absent and corruption and liberalizing reforms
limit the state resources, then public insecurity, organ-
ized crime and insurgency could destroy existing devel-
opment strategies and prevent people’s survival.

1.3.4.2 Anthropogenic Global Environmental 
Change 

Projected population growth, the change in hygienic
conditions, developments in urbanization, and the
increase in or lack of income means that from now
until 2100 there will be an increase in the demand for
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water, food, energy, housing, industrial goods, and
public services. Global environmental change has
directly affected many natural processes, such as a) cli-
mate change—with a rise in temperature, changes in
precipitation, extreme weather events (droughts,
storms, floods, forest fires, heatwaves) and a rise in
sea level; b) loss of biodiversity due to deforestation,
changes in land use, land grabbing and industrial and
urban development; c) soil degradation, related to the
overuse of agrochemicals, inadequate irrigation sys-
tems, erosion and desertification; and d) water scar-
city, degradation and pollution due to the interaction
of population growth, industrial, urban and agricul-
tural pollution, and poor soil and ecosystem manage-
ment. Confronted with these multiple environmental
stressors, humankind can not only destroy but also
has the capacity to restore and recover the natural
resources and ecosystem services affected.

1.3.5 Climate Change Impacts and Policy 
Responses 

Since the first Report of the IPCC in 1990, scientists
have warned that climate change is a ‘threat multi-
plier’, which exacerbates other threats to social and

natural systems. The existing dual vulnerabilities
(Bohle 2001, 2002; Oswald Spring 2013) caused by
environmental challenges (posed by GEC and climate
change) and social threats (globalization, poverty, vio-
lence) have increased the risks that extreme events
(figure 1.4) are transformed into disasters. 

1.3.5.1 Physical and Societal Impacts of 
Anthropogenic Climate Change

The physical impacts of anthropogenic climate
change include storms, floods, droughts, landslides,
forest fires, sea-level rise, changes in precipitation,
and extreme temperatures. It places additional bur-
dens on the poorest countries because of their lack of
human and financial resources, thus further constrain-
ing development paths. In response to these environ-
mental challenges, the IPCC (2014a) has proposed
positive interaction between adaptation, mitigation
and sustainable development, both within and across
regions, social actors, and governmental scales. Miti-
gation efforts could cause risks to environmental
resources and drain financial resources from develop-
ment priorities, including the alleviation of poverty. 

But there are also numerous co-benefits, such as
improved air quality and reduced energy and water

Figure 1.4: Reported natural disasters by continent (1950–2015). Source: D. Guha-Sapir, R. Below, Ph. Hoyois - EM-
DAT: The CRED/OFDA International Disaster Database – <www.emdat.be> – Université Catholique de
Louvain - Brussels - Belgium, The figures were published in: CRED Crunch, No. 30, January 2013:“Natural
disasters in Asia” (Brussels: CRED: 1). Permission of the authors was granted on 14 March 2015. The
authors are grateful to Régina Below for updating the figure from 1950-2010 to 1950-2015.
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consumption in urban areas through a greening of cit-
ies and from a recycling of water, by shifting to sus-
tainable agriculture and forestry. All these initiatives
could contribute to the recovery of ecosystems for
carbon storage and other ecosystem services, and also
to the enhancement of energy security. 

1.3.5.2 Towards Climate-Resilient Pathways and 
Sustainable Development

Strategies aimed at climate-resilient pathways and sus-
tainable development may contribute to mitigation by
reducing GHG emissions and increasing the adapta-
tion and resilience of the people affected. They may
simultaneously improve livelihoods and socio-eco-
nomic well-being, and enhance effective environmen-
tal management. Successful implementation depends
on policies and cooperation at all levels, where all
stakeholders are constructively involved. Usually engi-
neering and technological options are the most com-
mon responses; sometimes they are tied together with
disaster risk management and water management.9 

Most assessments of adaptation activities are lim-
ited to an analysis of impacts, vulnerabilities, and
adaptation planning, primarily from a top-down per-
spective, where the processes and multiple effects of
actions are rarely assessed. Most adaptation policies
recognize the value of social, institutional, and ecosys-
tem-based measures and of common enabling factors.
The IPCC (2014a) emphasized that these factors
should include effective institutions and governance,
innovation and investments into environmentally
sound technologies and infrastructure, sustainable
livelihoods and behavioural and lifestyle changes.

Other global risks of climate change are concen-
trated in urban areas, due to heat stress, extreme pre-
cipitation, inland and coastal flooding, landslides, air
pollution, drought, and water scarcity affecting peo-
ple, assets, economies, and ecosystems. In developing
countries the lack of essential infrastructure and ser-
vices as well as living in flood-prone and highly
exposed regions and in poor quality housing increases
the vulnerability and exposure of the poor. Inunda-
tions due to rapid-onset tropical storms and floods as
well as sea-level rise pose risks to the territorial integ-
rity of small island states and to countries with exten-
sive coastlines. Furthermore, changes in sea ice, in
shared water resources, and pelagic fish10 stocks may

increase conflicts between states. Robust national and
intergovernmental institutions can enhance coopera-
tion and manage many of these rivalries peacefully.

Integrated policy responses are especially relevant
for a) energy planning and implementation; b) interac-
tions between water, food, energy and biological car-
bon sequestration; and c) urban planning. These inte-
grated policies provide substantial opportunities for
enhanced resilience, reduced emissions, and more
sustainable development. These policies require finan-
cial and economic support from industrialized states
for poor developing countries and especially for low-
income groups and vulnerable communities. Accord-
ing to the IPCC (2014a), the effectiveness of adapta-
tion may be further enhanced by transparent govern-
ance structures, adequate institutional and human
capacities, and partnerships with local governments
and organized stakeholders or directly exposed social
groups. 

1.3.5.3 Towards the Paris Agreement

In this complex situation and given the increasing
impacts and threats posed by the physical and societal
impacts of climate change, the twenty-first Confer-
ence of the Parties (COP 21) of the United Nations
Framework Convention on Climate Change
(UNFCCC, 1992) took place in Paris in November
and December 2015. Its aim was to negotiate and to
adopt a new legally binding agreement that would
supersede the Kyoto Protocol (1997) to the UNFCCC,
which expired in 2012. 

After the failure of COP 15 in Copenhagen (2009),
the Paris conference was to agree among the member
countries of the UNFCCC on a drastic reduction of
GHG emissions that would stabilize the “increase in
the global average temperature to below 2°C above
pre-industrial levels by reducing emissions to 40 giga-
tonnes or to 1.5°C above pre-industrial levels by reduc-
ing to a level to be identified in the special report”.
The specific measures were to be identified in an
IPCC Report in 2018 “on the impacts of global warm-
ing of 1.5°C above pre-industrial levels and related
global greenhouse gas emission pathways” (Decisions
adopted at COP 21).11

The resulting “Paris Agreement”12 was prepared
and approved by 196 participating ministers from state
parties, who had submitted their Intended Nationally

9 The role of science and engineering and the technolog-
ical dimension will be discussed in more detail in the
concluding chapter by Oswald Spring, Brauch and
Scheffran.

10 See at: “What are pelagic fish?”; at: <http://oceanser-
vice.noaa.gov/facts/pelagic.html> (2 March 2016).

11 See at: <http://unfccc.int/resource/docs/2015/cop21/
eng/10a01.pdf> (9 March 2106).
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Determined Contributions (INDC) prior to COP 21.
It was agreed that this legally binding agreement
would enter into force by 2020.

But these proposed INDCs would stabilize the
global average temperature at much higher than 3°C
above pre-industrial levels by 2100 (FCCC/CP/2015/
7). They are insufficient to reduce GHG emissions and
certainly would not realize the general target adopted
by the same representatives of the state parties. 

However, after procedural matters related to the
adoption (1–11), the “II. Intended Nationally Deter-
mined Contributions” (12–21) are welcome, the “III.
Decisions to Give Effect to the Agreement” listed
under ‘mitigation’ (22–41), ‘adaptation’ (42–47), ‘loss
and damages’ (48–52), ‘finances’ (53–65), ‘technology
development and transfer’ (66–71), ‘capacity building’
(72–84), ‘transparency of action and support’ (85–99),
‘global stocktake’ (100–102), ‘facilitating implementa-
tion and compliance’ (103–104) and ‘final clause’ (105)
rely exclusively on voluntary actions. The same applies
to the “IV. Enhanced Action Prior to 2020” (106–133).
The role of “V. Non-Party Stakeholders”, especially of
“civil society, the private sector, financial institutions,
cities and other subnational authorities” is welcomed.

Although the Paris Agreement will be a legally
binding international treaty—once it has been ratified
by the required number of states—that will succeed
the Kyoto Protocol (1997), it avoids any legally bind-
ing obligations in quantitative reduction for the state
parties and sanctions in the case of lack of implemen-
tation. It is a collection of good intentions that “in
enhancing the implementation of the Convention,
including its objective, aims to strengthen the global
response to the threat of climate change, in the con-
text of sustainable development and efforts to eradi-
cate poverty”, with the goal of “holding the increase
in the global average temperature to well below 2°C
above pre-industrial levels and to pursue efforts to
limit the temperature increase to 1.5°C above pre-
industrial levels” (Article 2). It referred to what state
parties ‘shall’ and ‘should’ do but not what they ‘have
to’ or ‘must’ do to achieve these goals. 

Article 6 recognized “that some Parties choose to
pursue voluntary cooperation in the implementation
of their nationally determined contributions”.
Although the states established in Article 7 “the
global goal on adaptation of enhancing adaptive
capacity, strengthening resilience and reducing vulner-

ability to climate change, with a view to contributing
to sustainable development and ensuring an adequate
adaptation response in the context of the temperature
goal referred to in Article 2”, it was only stated that
“each Party shall, as appropriate, engage in adaptation
planning processes and the implementation of
actions”. 

Also on “loss and damages” (Art. 8) and on finan-
cial support of “developed country parties … to assist
developing country Parties with respect to both miti-
gation and adaptation in continuation of their existing
obligations under the Convention” (Art. 9) no specific
legally binding commitments for state parties were
adopted. In Art. 10 the “Parties share a long-term
vision on the importance of fully realizing technology
development and transfer in order to improve resil-
ience to climate change and to reduce greenhouse gas
emissions”, while in Art. 11 “Capacity-building …
should enhance the capacity and ability of developing
country Parties … [to take] effective climate change
action”. However, according to Art. 27 “no reserva-
tions may be made to this Agreement”. Developed
countries are committed to provide financial and tech-
nological support for developing countries and others
are invited to help on a voluntary basis. They “should
continue to take the lead in mobilizing climate
finance from a wide variety of sources, instruments
and channel” (Art. 9) and they are voluntarily commit-
ted to provide 100 billion dollars annually from 2020
onwards as a floor. This burden sharing is comple-
mented with a review mechanism each five years
from 2023 on, where each country is “updating and
enhancing” (Art. 14) their pledges. The third mecha-
nism is a recognition of the needs of vulnerable coun-
tries for adverting, minimizing and addressing losses
due to climate change. A financial compensation for
“loss and damage” (Art. 8) brought up by affected
countries was not accepted by industrialized coun-
tries. Developed country parties should continue to
take the lead by undertaking economy-wide absolute
emission reduction targets. Developing country parties
should continue enhancing their mitigation efforts, and
are encouraged to move over time towards economy-
wide emission reduction or limitation targets in the
light of different national circumstances.

This achievement was the result of more than
twenty-three years of international collective action in
the framework of the UN. ‘Informal informals’ held
by bodies such as the G7, G20, OECD, OPEC, and
small groups of delegates tried to remove the brackets
which denoted disagreements on the text. When no
progress was achieved, the conference chair, French

12 See at: <http://unfccc.int/files/meetings/paris_nov_
2015/application/pdf/paris_agreement_english.pdf> (9
March 2016).
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foreign minister Laurent Fabius turned to ‘indaba’
(Barry 2012). This is a Zulu tradition for discussing
and negotiating disputes between groups of elders,
which was also used in Durban in 2011 to achieve the
outcomes of COP 17. In France this procedure con-
sisted of groups of up to eighty delegates whose task
was to overcome the disagreements; the final agree-
ment was then accepted by consensus. Paul Bodnar,
the US National Security Council’s director of energy
and climate change observed: “Very rarely do you get
to a moment like that and feel completely that what
the world had been looking for was achieved in this
particular meeting,”13 Outside the hall fifty thousand
people were waiting. After sleepless nights during the
negotiation marathon, when they heard about the suc-
cess they produced a ‘Mexican wave’.14

There was much criticism from scientists and
social movements. Kumi Naidoo from Greenpeace
insisted: “The Paris agreement is only one step on a
long road and there are parts of it that frustrate, that
disappoint me, but it is progress. The deal alone
won’t dig us out of the hole that we’re in, but it makes
the sides less steep.”15 The differences between the
developed countries who were doing enough to con-
trol GHG emissions and the threshold countries, such
as China and India, who should do more, were not
resolved. There is an agreement that industrialized
nations are responsible for the cumulative emission of
GHG since the start of the industrial revolution and
that China is now the largest emitter, followed by the
US, the twenty-eight countries of the European
Union, India, Russia, Indonesia, Brazil, Japan, Canada
and Mexico. These ten emitters accounted for 68 per
cent of all GHG, have 60 per cent of the population
in 2011 and produce 74 per cent of gross domestic
product (GDP) worldwide (World Resource Insti-

tute).16 There is also agreement that these GHGs—
mainly carbon dioxide (CO2)—are warming up the
atmosphere and that global GHG emissions should
peak as soon as possible, and fossil fuels, including
those used for electricity generation, should be elimi-
nated by 2050, thus realizing a decarbonization.

During the Paris conference new alliances
emerged, such as the “Carbon Pricing Leadership
Coalition”17 with seventy-four countries, twenty-three
subnational governments and more than a thousand
companies committed to putting a price on carbon.
President Obama launched “Mission Innovation”, by
which twenty countries agreed to double research and
development spending on clean energy technologies
over the next five years.18 Bill Gates promoted the
“Breakthrough Energy Coalition”, with twenty-eight
of the world’s wealthiest people providing funding for
clean energy technologies.19 

Finally, the signatories of the Paris Agreement
agreed that climate change is closely intertwined with
several Sustainable Development Goals (SDG),20

including gender, water, food and health security,
where gender equity (tool 7), the empowerment of
the vulnerable, climate-intelligent agriculture and
nutrition (Oswald Spring 2016) may increase crop
yields and improve the income of small-scale farmers,
especially in rain-fed and mountain agriculture.

1.3.6 Biodiversity Loss 

Gibbs, Ruesch, Foley et al. (2010) indicate that in the
tropics between 1980 and 2000 about fifty-five per
cent of pristine forest and twenty-eight per cent of dis-
turbed21 forest were cleared for new agricultural land.
This deforestation represents a ‘criminal biodiversity
loss’ affecting crucial ecosystem services, which are

13 See Wilson Center, Brazil Institute, 16 December 2015:
“Beyond the Paris Climate Talks: What Was Achieved
and What Remains To Be Done”; at: <https://www.wil-
soncenter.org/event/beyond-the-paris-climate-talks-what-
was-achieved-and-what-remains-to-be-done> (20 Febru-
ary 2016).

14 The Mexican wave was launched during the soccer cup
in Mexico in 1973 when 120,000 people in the Stadium
Azteca raised their hands and moved them jointly in
order to achieve a global wave though a big crowd rep-
resenting a sea-wave.

15 As cited by Fiona Harvey: “Paris climate change agree-
ment: the world's greatest diplomatic success”, in: The
Guardian, 14 December 2015; at: <http://www.theguard-
ian.com/environment/2015/dec/13/paris-climate-deal-
cop-diplomacy-developing-united-nations> (20 February
2016).

16 See: Mengpin Ge, Johannes Friedrich and Thomas
Damassa: “6 Graphs Explain the World’s Top 10 Emit-
ters”; at: <http://www.wri.org/blog/2014/11/6-graphs-
explain-world%E2%80%99s-top-10-emitters> (20 Febru-
ary 2016). These graphs include the cumulative CO2
emissions from 1850 to 2011 and from 1990 to 2011.

17 See at: <http://www.carbonpricingleadership.org/> (20
February 2016).

18 See at: <https://www.whitehouse.gov/blog/2015/11/
29/announcing-mission-innovation> (20 February 2016);
see also at: <http://www.mission-innovation.net/> (20
February 2016).

19 See at: <http://www.breakthroughenergycoalition.com/
en/index.html> (20 February 2016).

20 See at: <http://www.un.org/sustainabledevelopment/
sustainable-development-goals/> (20 February 2016).
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providing food, water, energy, wood, biomass, oxygen
and fibre; supporting the nutrient cycle, the carbon,
nitrogen, sulphur cycle, acting as a biodigestor of
waste, and removing naturally different toxins; regu-
lating climate, water, waves, and controlling floods,
winds and storms; and offering cultural services of
material and immaterial goods and the patrimony of
humanity (MA 2005, 2005a, 2005b). 

Human activities, especially in the Anthropocene,
have seriously affected Earth’s biodiversity. Current
extinction rates are a thousand times greater than fos-
sil extinction rates were, and are projected to increase
in future to ten times more than the current rate, that
is, ten thousand times greater than fossil extinction
rates (MA 2005, 2005a, 2005b). This ecological foot-
print is seriously affecting biocapacity and ecosystem
services. During the last four decades many countries,
including some of the most biodiverse states (India,
China, Mexico, US, Indonesia, Cambodia, Vietnam),
have destroyed their natural capital and have created
today a bio-debt, which is unable to restore naturally
their biodiversity and ecosystem services. The WWF
notes that “10,000 representative populations of
mammals, birds, reptiles, amphibians and fish, have
declined by 52 per cent since 1970” (WWF 2014).22 

Biodiversity is a cornerstone of developed and
developing economies. The Convention on Biological
Diversity (CBD),23 as a global agreement, addresses
all aspects of biological diversity: genetic resources,
species, and ecosystems with their services.  It was
signed in 1992 in Río and has nearly universal mem-
bership, with 196 parties.24 Two decades later at
Rio+20, the ‘Strategic Plan’ proposed an integrated
methodology, where biodiversity was incorporated in

economic and social policies. The ‘Strategic Plan’
(known also as ‘Aichi Biodiversity Targets’) adopted a
long-term vision with five goals, twenty targets, and
different tools and mechanisms, able to implement,
monitor, review and evaluate achievements. 

The five goals address the mainstreaming of biodi-
versity into other sectors, reducing the pressures on
biodiversity, improving the status of biodiversity,
enhancing the benefits to all from biodiversity and
ecosystem services, and providing for a participatory
process of implementation.25 

This transdisciplinary approach integrates the
social, economic and environmental aspects of the
SDG, represents a global commitment by all parties
and is a flexible national framework for policies that
provide mechanisms for monitoring, review and eval-
uation.

Without healthy conservation of biodiversity, live-
lihoods, ecosystem services, and natural habitats,
food security can be severely compromised. The
Global Biological Outlook 4 (GBO–4)26 “finds that
reducing deforestation rates have been estimated to
result in an annual benefit of US$183 billion in the
form of ecosystem services. In addition, many house-
holds in developing countries, especially in Asia,
derive as much as 50–80 per cent of annual household
income from non-timber forest products” (GBO–4
2014: 7). In the UN General Assembly, those coun-
tries who were convinced by the economic, environ-
mental and cultural importance of biodiversity
declared the years 2011–2020 as the UN Decade on
Biodiversity. The Strategic Plan for Biodiversity 2011–
2020 was adopted in 2010 at the tenth meeting of the
Conference of the Parties to the Convention on Bio-
logical Diversity (CBD).27

The ‘Nagoya Protocol on Access to Genetic
Resources and the Fair and Equitable Sharing of Ben-
efits Arising from their Utilization to the Convention
on Biological Diversity’28 is the second agreement
after Cartagena’s ‘Protocol on Biosafety’.29 The
Nagoya Protocol is a supplementary agreement that
was adopted on 29 October 2010 in Nagoya, and
entered into force on 12 October 2014, by when sev-
enty-one parties had ratified it (CBD 2011a). 

21 A disturbed forest or a secondary forest is a “forest that
has been logged and has recovered naturally or artifi-
cially. Not all secondary forests provide the same value
to sustaining biological diversity, or goods and services,
as did primary forest in the same location. In Europe,
secondary forest is forest land where there has been a
period of complete clearance by humans with or with-
out a period of conversion to another land use. Forest
cover has regenerated naturally or artificially through
planting”; at: <https://www.cbd.int/forest/definitions.
shtml> (26 February 2016). 

22 See: “Living Planet Report 2014—species and spaces,
people and places”; at: <http://wwf.panda.org/about_
our_earth/all_publications/living_planet_report/> (20
February 2016).

23 See at: <https://www.cbd.int/> (20 February 2016).
24 The US is not party to the CBD; see at: <https://www.

cbd.int/countries/default.shtml?country=us> (20 Febru-
ary 2016).

25 See at: <https://www.cbd.int/sp/targets/> (20 Febru-
ary 2016).

26 See at: <https://www.cbd.int/gbo4//> (20 February
2016).

27 See at: <https://www.cbd.int/sp/> (20 February 2016).
28 See at: <https://www.cbd.int/abs/> (20 February 2016).
29 See at: <https://bch.cbd.int/protocol> (20 February

2016).
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The Global Environment Facility (GEF) is the
international funding mechanism which supports par-
ties in implementing the Convention and the Strategic
Plan. The parties have identified and used different
additional innovative domestic and international
financial resources, and member states have empha-
sized national priorities and addressed the way they
may contribute to the achievement of the SDGs (CBD
2015). National SDG agendas were promoted among
the parties to improve their CBD goals.

Five goals were agreed with the aim of achieving
the proposed conserved, restored, maintained and
evaluated biodiversity with its ecosystem services by
2050 (CBD 2011c): 

Goal A: Address the underlying causes of biodiversity
loss by mainstreaming biodiversity across government
and society; Goal B: Reduce the direct pressures on bio-
diversity and promote sustainable use; Goal C: Improve
the status of biodiversity by safeguarding ecosystems,
species and genetic diversity; Goal D: Enhance the ben-
efits to all from biodiversity and ecosystem services;
Goal E: Enhance implementation through participatory
planning, knowledge management and capacity building
(CBD 2011b: 1).

Both at the local and national levels, legal terms were
included into the national SDG plans. Scientifically
there are still discussions regarding the monitoring
process and national goals that are sometimes in con-
flict with global ones, such as extractivism30 from
mines and oil in natural protected areas in Latin
America, or land grabbing in Africa. 

The National Biodiversity Strategies and Action
Plans (NBSAP) are trying to translate the global goals
into national priorities, which must represent the
interests of all ministries.31 Some countries have been
able to create an inter-ministerial or inter-agency com-
mittee to improve mainstreaming and integration
(CBD 2015). Nevertheless, high profits from mines
and oil made by private investors are causing them to
pressure governments not to adhere to the CBD con-
vention and its additional protocols. But there are
also scientists who are concerned about the protocol.
They experience many obstacles in their work for the
prevention of diseases and in their conservation activ-

ities, including the imprisonment of researchers. The
national history museums are afraid of limits to main-
taining their biological collections and to the inter-
change among institutions, due to the greater legal
certainty and transparency for providers and users.
Finally, the Protocol must address the illegal traffick-
ing of wild and especially threatened plants and ani-
mals, which has become a profitable business con-
trolled by organized crime.

During studies for the preparation of the sixth
report of the Global Environmental Outlook (GEO–
6),32 experts found that Latin American and Carib-
bean (LAC) countries contain an important propor-
tion of Earth’s natural wealth. The absence of envi-
ronmental planning, the extraction and transforma-
tion of raw materials, population growth together
with unsustainable urbanization and consumption pat-
terns have degraded biodiversity, soils, water and air
and affected ecosystem services, while pollution and
toxic emissions have worsened human health and
caused conflicts over land and water use.

1.3.7 Soil Degradation, Erosion and 
Desertification 

From the land that is free of ice only 46.5 per cent is
in a natural state. Of the remainder, 38.6 per cent is
used for agricultural activities and 14.9 per cent has
been eroded and occupied by urban, rural and indus-
trial settlements, mines, dams, railways and roads, or
is used for plantations (Leb Hooke 2015). Reducing
the human footprint on the environment requires the
sustainable use of soil, water and air and the encour-
agement of biodiversity (MA 2005, 2005a, 2005b).
Integrated water resources management (IWRM)
includes the conservation of forests, soils and river-
beds, the restriction of wind and water erosion,
strengthening of the slopes and the reforesting of
cleared areas. This lets the rain infiltrate into aquifers
and the topsoil remains in the mountain areas. 

Soil organic matter (SOM) is crucial for carbon
sequestration. SOM is a biogeochemical mixture of
organic matter that is in the process of decomposi-
tion. Due to microbial degradation and mineralization
to CO2 (and methane (CH4) in anaerobic environ-
ments), the majority of plant litter and compounds
added to soil remain for a relatively short time (from
a few days to a few years). However, in high perennial
tropical forests SOM could stay for millennia and

30 See Alberto Acosta: “Extractivism and neoextractivism:
two sides of the same curse”; at: <https://www.tni.org/
files/download/beyonddevelopment_extractivism.pdf>;
and at: <http://wiki.elearning.uni-bielefeld.de/ wiki-
farm/fields/ges_cias/field.php/Main/ Unterkapitel53>
(20 February 2016).

31 See at: <https://www.cbd.int/nbsap/introduction.shtml>
(20 February 2016).

32 See at: <http://www.unep.org/geo/> (20 February
2016).
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deforestation could produce an abrupt process in the
biogeochemical composition of the tropical soil, leak-
ing the stored carbon to the atmosphere. Water is also
essential for adequate microbial activity in soils, as in
drier soils the rates of decomposition decrease. But
flooded soils have lower amounts of organic matter. A
high level of precipitation or intensive wind may pro-
duce wind or water erosion, with intensive loss of the
natural fertility of soils. Healthy soils support plant
growth and provide nitrogen, phosphorous, potas-
sium, calcium, magnesium, sulphur and different trace
elements (FAO 2016b). 

The causes of land degradation—and in its
extreme form, desertification—are massive deforesta-
tion, overgrazing of fragile savanna soils, overuse of
agrochemicals, use of heavy machinery, bad irrigation
practices, lack of soil protection, monocultures, and
wind or water erosion. One of the most important
effects of soil deterioration is desertification, defined
by WWF (2015)33 as being “characterized by the
droughts and arid conditions the landscape endures
as a result of human exploitation of fragile ecosys-
tems. Effects include land degradation, soil erosion
and sterility, and a loss of biodiversity, with huge eco-
nomic costs for nations where deserts are growing”.

Nkonya, Gerber, Baumgartner et al. (2016) esti-
mated that the overall cost of land degradation per year
amounts to US$300 billion. Soil degradation affects 3.2
billion people and thirty per cent of the surface of
Earth. Of this, forty-six per cent is related to land use
changes at a cost of US$231 billion—equivalent to 0.41
per cent of global GDP—and fifty-four per cent is
related to the loss of ecosystem services. Deterioration
of the natural soil fertility alone accounts for an annual
loss of US$15 billion or 0.07 per cent of global GDP. 

The most severely affected region is sub-Saharan
Africa, followed by Latin America and the Caribbean.
In Latin America, Mexico and Argentina suffer worst,
due to severe soil deterioration. Land use has under-
gone significant change during the last century.
Between 1900 and 2000, natural forests and moun-
tain areas decreased from 70.1 per cent to 46.5 per
cent; crop land increased from 27.2 per cent to 46.5
per cent; and urban areas from 2.7 to 6.9 per cent
(UNCCD 2015: 6). In relation to GEC and climate
change, there is an emission gap which requires
urgent action to achieve sustainable land manage-
ment, ecosystem and wetland restoration, climate-

smart agriculture, agroforestry, and land use and
urban planning to reduce not only environmental
costs, but also the threat of disasters. UNCCD (2015)
suggested restoring twelve million hectares of
degraded land every year to help close the remaining
emission gap. This was discussed in Paris and may
amount to 25 per cent by 2030.

Soil erosion basically affects the upper layer of fer-
tile soil. Half of the topsoil on Earth has been lost dur-
ing the last 150 years. Soil quality is further affected by
compaction, loss of soil structure, nutrient degrada-
tion, and soil salinity, which in extreme cases could
result in processes of sodification.34 From the ‘green
revolution’ of 1950 onwards, agrochemicals have been
massively used, increasing atmospheric pollution and
GHG (CO2, N2O), as well as water and ocean
eutrophication, and causing serious risks to human
health. The Food and Agriculture Organization of the
United Nations (FAO) (2016b) has examined global
trends in soil management and their effects on ecosys-
tem services as far as supply is concerned, where land
use change, decreased water availability and biodiver-
sity, decreased soil saturation and increased biomass
have had the most important impacts. As far as regula-
tion of supply is concerned, water storage capacity,
decreased filtration capacity and carbon sequestration
have suffered losses, while from the cultural aspect,
there have been impacts on landscape, with decreased
natural and recreational potential.

Figure 1.5 (UNCCD 2015) shows the cycle by
which deteriorating soils produce a loss in ecosystem
services and decreased mitigation and adaptive capac-
ities, which are further worsened by the poor manage-
ment of land resources. Further effects are related to
climate change (CC) and biodiversity losses, where
invasive species, diseases, loss of habitat and changes
in species abundance are increasing existing land deg-
radation and therefore affecting different ecosystem
services. Figure 1.5 also points to linkages among the
three Rio agreements of 1992 on climate change
(UNFCCC), biodiversity (CBD) and land degradation
(UNCCD). It is these linkages that are aggravating
GEC and CC, where deterioration in soils increases
the impacts of disasters, especially during extreme
events, such as drought, floods, landslides, and loss of
resource management.

33 See WWF (2015) at: <http://www.worldwildlife.org/
threats/soil-erosion-and-degradation> (18 February
2016).

34 “Soil salination and sodification is one of the soil degra-
dation processes”; see at: <http://enfo.agt.bme. hu/
drupal/en/elearning/11444>; see also: Levy , Fine,
Goldstein, Azenkot, Zilberman, Chazan Grinhut (2014).
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1.3.8 Water Degradation, Scarcity and Stress

Water accessibility, use and management is crucial for
everybody in daily life, as well as for food and indus-
trial production. Only recently there have been con-
cerns about the crucial role of ecosystem services and
the loss and pollution of water. Clean water is vital for
human health, yet still one out of six people does not
have access to safe water and 2.5 billion people lack
basic sanitation facilities, while large-scale corporate
agribusiness consumes seventy per cent of the fresh
water on Earth. Ban Ki-moon argued in the introduc-
tion to UN Water (2015):

Water flows through the three pillars of sustainable
development–economic, social and environmental.
Water resources, and the essential services they provide,
are among the keys to achieving poverty reduction,
inclusive growth, public health, food security, lives of
dignity for all and long-lasting harmony with Earth’s
essential ecosystems. 

In 2014 UN Water recommended five policies: (i)
WASH [access to water, sanitation and hygiene]; (ii)
water resources; (iii) water governance; (iv) water
quality and wastewater management; and (v) water-
related disasters.

Water is analysed generally for its environmental,
social, and economic impacts. The link between water
and ecosystem services, especially wetlands and man-
groves, is still under-recognized. Water is also crucial
for safe food production, healthy forests, sustainable
agriculture, and urban planning, and reduces human
and material losses during any disaster. An integrated
focus on ecosystems for development and water pro-
tection and conservation should be relevant in deci-
sion-making and environmental planning. Evaluation
of ecosystem services assesses the trade-offs between
water conservation, adaptation to more extreme cli-
mate events, and safe drinking water.

The social aspect of water is related to poverty and
marginalization with a cross-cutting gender under-

Figure 1.5: Interlinkages between land, climate and biodiversity. Source: UNCCD (2015: 7).
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standing. Women are generally responsible for water
supply, which is critical for the well-being and health
of the family. Clean water reduces water-related
illnesses and better hygienic conditions improve well-
being. At the household level subsistence food pro-
duction is crucial to overcoming chronic undernour-
ishment, especially for children under five years. Ine-
quality within and between countries is a key factor in
underdevelopment and lack of the basic services of
safe water, improved sanitation and healthy food sup-
ply. Water is ubiquitous in any productive process and
clean water reduces costs in health and loss of work-
ing hours. Investments in water facilities increase
opportunities for businesses and enable self-sustained
small enterprises. Clean water and sewage treatment
plants depend on the available technology and trained
people to operate these facilities. There exists a wide
range of technologies, and depending on the number
of people to be served and the financial possibilities
they range from the household to big cities. Dispersed
settlements may increase the costs of providing basic
water and sewage facilities. Nevertheless the impact
on social and environmental assets compensates for
the financial investment, but also represents a basic
human right.

The UN Water Report (UN 2015: 4) estimates that
“by 2050, agriculture will need to produce 60 per cent
more food globally, and 100 per cent more in devel-
oping countries”. The water footprint is high in agri-

culture (Hoekstra 2011) and requires 1,021 litres of
water for every litre of milk; 17,196 litres for 1 kg of
chocolate and 15,415 litres for 1 kg of beef. Energy pro-
duction is also water-intensive and additional energy
demand will increase the stress on freshwater resources
and cause conflicts with existing water users. Increasing
solar, geothermal, and wind energy reduces the
demand from the cooling systems of thermal power
plants. Manufacturing industry is estimated to
increase by 400 per cent between 2000 and 2050 but
water and energy-efficient productive processes will
save fresh water. Some multinational enterprises are
already moving their production chain to water-rich
countries. 

The water demand is expected to increase in all
sectors and climate change will further threaten the
water supply. The UN Water Report (UN 2015: 11)
estimates that with a BAU scenario there will be a
global water deficit of forty per cent. Figure 1.6 shows
renewable water resources per person in 2013, with
North Africa and the Arabian Peninsula threatened by
absolute water scarcity; Sudan, Kenya and Ghana by
water scarcity; and India, Pakistan, Zimbabwe, Myan-
mar, Tajikistan, Poland, the Czech Republic, the Horn
of Africa, and South Africa by water stress. Several of
these water-stressed countries are currently involved
in armed conflicts and water scarcity is increasing the
risks of political instability.

Figure 1.6: Total renewable water resources, cubic metres per capita (2013). Source: UN Water (2015: 12).
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To reduce water conflicts, several transboundary
water basins are globally managed through collabora-
tion (the Nile, Mekong, Danube, etc.), but no legal
agreements exist that would provide long–term sus-
tainable management of shared aquifers. Big cities are
depleting their aquifers in an unsustainable way and
often lack of sanitation pollutes green and blue water.
The World Economic Forum (WEF 2016) has ana-
lysed the economic, geopolitical, environmental, soci-
etal and technological risks. At the centre is a pro-
found water crisis, which could produce food crises,
profound social instability, large-scale involuntary
migration, state collapse and massive unemployment
and underemployment. 

This complex risk scenario is further threatened
by climate change impacts and extreme weather
events. The IPCC (2014a) assessed that the Palmer
Drought Severity Index (PDSI) for 1900 to 2002 has
drastically changed, and that the cumulative deficit
due to precipitation is affecting surface land moisture.
Global estimates suggest a probability of 29.5 per cent
of longer dry periods, 42.4 per cent of irregular rain-
fall; of 15.03 per cent in insufficient rain for crops; and
of 13.06 per cent in extreme rainfall. This global pre-
diction especially affects rain-fed agriculture, which
still provides most food worldwide.

1.3.9 Food Scarcity and Hunger

Food scarcity is of global importance. In 2015, about
850 million people went hungry. By 2050 the world
must feed another two billion inhabitants, especially
in the poorest countries. In addition, greater prosper-
ity in China, India and other developing countries has
increased the demand for meat, milk and eggs, and
animals are fed mainly on cereals, in competition with
a vegetarian diet35 and inflating the price of grains
(GHI 2014, 2015). Since 1960, the green revolution
has meant that modern agriculture employs mechaniza-
tion, irrigation and agrochemicals. This has increased
productivity at the expense of depletion of the aqui-
fers and soils. Genetically modified seeds now prom-
ise pest control, but have affected human health and
have not increased productivity (Velázquez 2015).
Modern agriculture emits more greenhouse gases
(GHG) than all means of transport taken together,
especially methane from livestock and rice produc-
tion, nitrous oxide (N2O) emitted from fertilized

fields, and CO2 as a result of deforestation for agri-
culture and ranching (IPCC 2013).

Although 53.5 per cent of primal vegetation has
been modified by human activities, more than half of
the food produced is still grown organically in home
gardens, often by women (FAO 2015; IPCC 2014).
Most of the grain from modern agriculture is used for
animal feed (FAO 2013b) and transformed into biofu-
els (Ren21 2014).

Mexico is the birthplace of the so called ‘green
revolution’, an agricultural model using improved or
transgenic seeds, massive agrochemicals, mechaniza-
tion and irrigation. This causes groundwater pollution
and abatement especially in the drylands all over the
world (Oswald Spring 2011). This model is globally
conceived as the ‘productive model’ of agriculture
(Land/Heaseman 2004). The United Nations Envi-
ronment Programme’s (UNEP) GEO–5 report, Gibbs,
Ruesch, Foley et al. (2010) and the WWF (2014) have
stated that according to this model, and especially
because of change in land use from pristine forest to
agriculture, intensive agrochemical production
modes, and genetically modified organisms, a total of
fifteen out of twenty-four ecosystem services have
deteriorated (MA 2005). The effects on ecosystems
and their services with this ‘resource intensive model’,
aggravated by extensive food subsidies, were further
accelerated by the impacts of climate change (IPCC
2013). Particularly in the most affected regions in the
South, international organizations and governments
have begun to promote adaptation, changes of crop
and different seeds to increase the level of resilience
in agricultural production. 

Because of the increasing changes in food intake,
as well as obesity, researchers have included in their
models the process of nutrition, access to safe, nutri-
tional and culturally acceptable food for a healthy life,
and the permanent local availability of food at reason-
able prices. A key issue in 2008 was the increase in the
price of basic food. This caused the number of hun-
gry people on the planet to increase to more than one
billion. The situation was partially aggravated by
drought, by speculation on basic grains in the stock
markets, and by the massive use of these grains for
biofuel. By 2015, the FAO (2016a) estimated that 800
million people were still chronically undernourished,
and 161 million children under five years of age were
stunted in their growth;36 this may result in brain
damage and thus affect their future lives (Álvarez/
Oswald Spring 1985). Two billion people lack the
essential micronutrients for a healthy life, and more
than 500 million are obese. 35 A calorie of beef requires ten calories of grain; and a

vegetarian diet could feed more people.
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Increases in population, income and urbanization,
and free trade agreements, have made the situation
more complex. Together with increases in the price of
food, they have driven changes in the demand for
food and the demand for feed. In addition, in indus-
trialized countries subsidies for biofuel and livestock
have distorted international grain prices, and financial
capital has been used to speculate on basic food sta-
ples (De Schutter 2014). Both biofuels and ranching
have exacerbated the competition for land, water, and
food investment. Since 2011, half of the corn pro-
duced has been used for ethanol (biofuel) in the US
(REN21 2015: 44). These structural phenomena in
food production have been further challenged by the
impacts of climate change. Transdisciplinary research-
ers have linked the food system with global environ-
mental change, gender studies and health impacts.
The bridges between the social and natural sciences
have played a crucial role. Eriksen (2010) synthesized
the empirical evidence and showed that the trade-offs
of an integrated food system are often context-spe-
cific and differ at different scales, and that climate
conditions and changes also play a crucial role.

The IPCC (2014a) identified the following as key
factors in the decline in food security: the loss of rural
livelihood and income; the deterioration in terrestrial
and inland water ecosystems; the deterioration in
marine and coastal ecosystems; and food insecurity
and the breakdown of regional food systems. Prospec-
tive models indicate current and future impacts on
water availability and supply, food insecurity, and a
deterioration in agricultural income. Drylands espe-
cially may suffer from shifts in the areas where food
and non-food crops are produced. The FAO (2016a:
4) has developed a scheme of cascading effects of cli-
mate change on food and nutrition that includes phys-
ical, biological, biophysical, socio-economic, liveli-
hood and health factors. Interactions between natural
and social factors, changes in food culture, and eco-
nomic deprivation are further aggravated by climate
change impacts, disasters and land degradation.
These affect above all the most vulnerable of the
poorest countries in Africa, Asia and Latin America.
The fifth assessment report of the IPCC (2013, 2014)
mentions co-benefits from mitigation, adaptation and
preventive behaviour at the national and local levels.

Such behaviour would guarantee food security and
healthy nutrition for the most vulnerable people,
mostly women and girls.

1.3.10 Gender Impacts of Global 
Environmental and Climate Change

GEC and CC are not gender-neutral. Socially deter-
mined discrimination and conditions of exclusion
have limited access to strategic goods, land, educa-
tion, and health care (Ímaz/Blazquez/Chao et al.
2014). For millennia, the elimination of women from
decision-making processes has made them invisible
and prevented their equal participation in productive
processes. These structural factors, deeply embedded
in the patriarchal system and characterized by author-
ity, exclusion, discrimination, exploitation and vio-
lence, have also affected justice and human rights.
These historical and socially constructed processes
also affect values of solidarity and cultural identity
(Serrano Oswald 2014). The sources of threats
towards women have developed over thousands of
years, influenced by patriarchal institutions (Folbre
2006), religious controls (Jaspers 2013), and the total-
itarian exercise of power. MacKinnon (1987) claimed
that the distinction between women and men is a not
just a difference of sexes, but of powerlessness and
power. Nevertheless, Judith Butler (1990) criticized
the sex/gender distinction and showed that the
socially constructed order upholds current power rela-
tionships. 

This long-term discrimination has been exercised
through violence, and this has affected more vulnera-
ble women and girls and has often threatened their
survival in disasters (Fordham 1999; Oswald Spring
2008) and wars. Women’s bodies were often made
into a battlefield (Hynes 2004). During the past mil-
lennia the evolution and consolidation of patriarchy
has changed and become regionally differentiated.
Nevertheless, there are some common dominant fac-
tors: ideological control mechanisms around the
world have both sociobiological and social construc-
tivist explanations. Ecofeminists (D’Eaubonne 1974;
Mies 1986; Warren 1997) believe that similar power
relationships between dominance, greed, exploita-
tion, and violence have been the cause of GEC, CC
and the destruction of biodiversity. In this context,
the international feminist agenda has emphasized the
need for a transverse gender perspective for strategies
and actions of mitigation, adaptation and disaster risk
reduction, where all types of discrimination against
women are eliminated. UNEP recognizes that GEC

36 UNICEF defines stunted growth as “moderate and
severe—below minus two standard deviations from
median height for age of reference population”, at:
<http://www.unicef.org/infobycountry/stats_popup2.
html> (26 February 2016).
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Figure 1.7: Cascading effects of climate change on food security and nutrition. Source: FAO (2016a: 4). 
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and CC are environmental, technological, social and
economic issues, but that they are primarily political
and development concerns where gender equality is
crucial. The identification of different gender pro-
cesses in water, food, livelihood, technology and dis-
asters also opens up challenges for collective pro-
cesses that may create a different qualitative growth,
with equality, equity, sustainability and safety for all,
men and women.

Traditionally women were always involved in food
production, as paid agricultural workers, in the trans-
formation and cooking of food, and in local markets
for agricultural and food products. Nevertheless, the
modern productive system has made the work of
women invisible. Furthermore, modern agriculture is
only evaluated in terms of the use of heavy machinery,
agrochemicals and large land resources. The IPCC
(2014) stated that, especially in developing countries,
most of the food is directly produced by women,
mostly using positive carbon sequestration processes,
reuse and recycling of waste, and the protection of
soil, health, and biodiversity. Forests, oceans and soils
are crucial for climate mitigation and water capture.
People’s different capabilities depend on gender, eth-
nic, age, and social class. This means that govern-
ments, international institutions, and social move-
ments need to revise their approaches to vulnerability,
risk, prevention, adaptation and resilience.

1.4 Impacts of Different Economic 
Development Paths

These changes in the global environment have been
caused by anthropogenic climate change, loss of bio-
diversity, processes of soil erosion, degradation and
desertification, and processes of water degradation,
scarcity and stress. The changes have been facilitated
by an increase in the consumption of cheap fossil
energy sources (coal, oil and gas). This has emerged
slowly since the industrial revolution and has rapidly
increased since the end of World War II (1945), and
has further intensified since the end of the cold war
(1990). 

The dominant Western economic development
path of business-as-usual (BAU) relies on high eco-
nomic growth rates and uncontrolled financial trans-
action and accumulation processes. It became glo-
balized with the adoption of state capitalism in China
(inspired by Deng Xiaoping’s reforms in the 1980s)
and the collapse of state communism in the early
1990s. The industrial revolution first emerged in Eng-

land against the background of the British capitalist
system. In the early twentieth century, and especially
after 1919, the US replaced Great Britain as the lead-
ing world economy. After World War II, the US opted
for an active role in economic, political and military
world leadership. It was instrumental in setting up
and initially controlling the Bretton Woods institu-
tions (World Bank, IMF), the United Nations and
regional organizations (OAS), the World Trade Organ-
ization (WTO), and a system of military alliances (e.g.
NATO). 

Particularly since the end of the cold war, eco-
nomic neo-liberalism—influenced by the ‘Consensus
of Washington’—became the dominant global eco-
nomic doctrine driving globalized financial processes
and markets (Notz 2015). Neo-liberalism had been
promoted since the early 1970s and 1980s by neo-lib-
eral economic theories and economists (e.g. the Chi-
cago school of Milton Friedman) and implemented by
the economic policies of Margaret Thatcher in the
United Kingdom and Ronald Reagan in the United
States. 

Neo-liberalism means the privatization of public
services, state-owned property and banking systems,
deregulation, a reduction in governmental spending
and public subsidies, economic liberalization, and
wage containment (Strahm/Oswald Spring 1990;
Stiglitz 2010; Kotz 2015). The World Bank and IMF
reinforced this policy with a structural adjustment pol-
icy applied to highly indebted countries. 

In the dominant development path, nature
became an object of exploitation. However, from the
1960s environmental movements and from the 1970s
national (ministries, agencies, parties, non-govern-
mental organizations (NGOs)) and international envi-
ronmental institutions (UNEP, environmental regimes)
addressed the negative consequences that were result-
ing in the anthropogenic processes of GEC, CC, deser-
tification and water scarcity, degradation and stress. 

The materialization of ecosystem services and nat-
ural resources has also existed in the state socialist sys-
tem of the Soviet Union (1917–1991), in the People’s
Republic of China (since 1949), in Eastern Europe
(1945–1989), and in selected communist developing
countries (Vietnam, North Korea, Cuba, et al.). The
environmental impact of socialist development strate-
gies was largely ignored. With the disintegration of
the Soviet Union, the transition of former socialist
and communist countries in Eastern Europe to a mar-
ket economy, economic growth, production and inter-
national trade were at the centre of new development
strategies. In 2007, China became the largest emitter
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of GHG, producing 15 per cent of global cumulative
GHG emissions (US: 16 per cent; EU: 12 per cent;
Russia: 6 per cent).37 In 2014, China emitted 7.4
tonnes of CO2 per capita, overtaking the average of
the twenty-eight states of the EU (6.69 tonnes of CO2
per capita).38

With the neo-liberal ‘Washington Consensus’,39

global inequality within and inequity among countries
has increased from the early 1990s onwards. Stiglitz
(2010) has analysed the impacts of faith in the free
market and globalization and has shown that the
‘great recession’ started in 2008 and produced mas-
sive unemployment, poverty and a global crisis in so-

called ‘American Capitalism’. The richest country in
the world had lived beyond its capacity and low inter-
est rates, due to lax regulations in their own country,
caused the mortgage bubble. Stiglitz (2010: 21) argued
that the crisis became global because “nearly a quarter
of US mortgages had gone abroad” and European
financial institutions suffered from these toxic mort-
gages. Banks, car producers and numerous companies

Figure 1.8: Share of global wealth of the top 1 per cent and the bottom 99 per cent respectively. Source: Oxfam 2016:
2, based on available Credit Suisse data (2000–2014).a)

a) OXFAM: An Economy for the 1%. How privilege and power in the economy drive extreme inequality and how this
can be stopped (Oxford: January 2016); at: <https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/
bp210-economy-one-percent-tax-havens- 180116-en_0.pdf> (22 February 2016); for a critique of these data: Chris
Giles, “Three reasons to question Oxfam’s inequality figures”, in: Financial Times, 18 January 2016; at: <http://
blogs.ft.com/ftdata/2016/01/18/three-reasons-to-question-oxfams-inequality-figures/> (22 February 2016); Credit
Suisse: “Global Wealth in 2015: Underlying Trends Remain Positive” (13 October 2015); at: <https://www.credit-
suisse.com/uk/en/about- us/research/research-institute/news-and-videos/articles/ news-and-expertise/2015/10/en/
global-wealth-in-2015- underlying-trends-remain-positive.html> (22 February 2016).

37 See: Mengpin Ge, Johannes Friedrich and Thomas
Damassa: “6 Graphs Explain the World’s Top 10 Emit-
ters”, World Resources Institute (25 November 21014);
at: <http://www.wri.org/blog/2014/11/6-graphs-explain-
world%E2%80%99s-top-10-emitters> (2 March 2016).

38  See: EU, Joint Research Centre: “CO2 time series 1990–
2014 per capita for world countries”; at: <http://
edgar.jrc.ec.europa.eu/overview.php?v=CO2ts_pc1990-
2014>; Trends in Global CO2 Emissions 2015 Report
(The Hague: PBL Netherlands Environmental Assess-
ment Agency, 2015); at: <http://edgar.jrc.ec. europa.
eu/news_docs jrc-2015-trends-in-global-co2-emissions-
2015-report-98184.pd> (22 February 2016).

39 The International Monetary Fund (IMF), the World
Bank and the US Treasury Department imposed ten
economic policy prescriptions to stabilize macro-eco-
nomically the countries affected by economic crises.
John Williamson coined the term ‘Washington Consen-
sus’ in 1989. This forced developing countries in particu-
lar to achieve: a disciplined fiscal policy that would
avoid a large fiscal deficit in relation to their GDP;
reduction of subsidies and reorientation of public
spending towards pro-growth and pro-service invest-
ments (private education, health care, infrastructure); a
broadening of the tax base through tax reforms; market-
determined interest rates; competitive exchange rates;
liberalization of imports and elimination of trade pro-
tections through trade liberalization; openness to for-
eign investments and free capital flows; privatization of
state enterprises; deregulation of norms that restrict
international competition, especially in financial institu-
tions; and legal security for private property rights.
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collapsed when suppliers went bankrupt. The Ameri-
can government bailout supported businesses gener-
ously, while “low-income workers who had to work
hard all their life and had done nothing wrong had to
take a wage cut, but not the million-dollar-plus finan-
ciers who had brought the world to the brink of finan-
cial ruin” (Stiglitz 2010: 43).

The outcome is shown in figure 1.8. The richest 1
per cent of people owned 48 per cent of global
wealth in 2014.40 Of the remaining 52 per cent, the
richest 20 per cent leave only 5.5 per cent of global
wealth for the rest—80 per cent—of the world’s popu-
lation. Thus the ‘Washington Consensus’ permitted
the richest eighty people in the world to accumulate
wealth at a rate even faster than in the past, while the
wealth of poor people has decreased. Today these
eighty people own more than the whole of the bot-
tom fifty per cent of the world’s population. Their
income has increased rapidly over the last year and
grew especially fast after the crisis of 2008, while
poor people lost purchasing power. 

This inequality is socially constructed and could
potentially be overcome with specific policies. Oxfam
(2016) proposed that governments should work for
their citizens and tackle extreme inequality; promote
women’s equality and women’s rights; adopt a higher
and progressive tax burden on financial capital and
income; implement free public services and universal
social protection by 2020; reorient R&D towards pub-
lic health services; invest in development finance to
promote the integration of poor people; and close
international financial and tax loopholes (tax havens).

The abolition of the ten mandates of the Washing-
ton Consensus could be added, as well as a reduction
in differences of terms of trade between raw materials
and manufactured products; the elimination of agri-
cultural subsidies in industrial countries, which are
destroying the food supply in poor countries because
of an imposed policy of comparative advantage; land-
grabbing and extractive industries; corruption and
lobbying of politicians; patents and TRIPs (trade-
related aspects of intellectual property rights); rein-
vestment of military and arms spending in develop-
ment projects and equity; reduction of debts for poor
countries, and so on.

1.5 Integrating the Global Trends 

In the scientific realm, different international efforts
have addressed the complex linkages between the
four global research programmes (WCRP, IGBP,
DIVERSITAS, IHDP). In 2002, the Earth Systems Sci-
ence Partnership (ESSP) emerged from a conference
in Amsterdam (2001) and a decade later the Future
Earth Initiative41 of the International Council of Sci-
ence (ICSU) succeeded the ESSP and its four research
programmes; and the Global Research Forum on Sus-
tainable Production and Consumption (GRF-SPaC)42

emerged from meetings in Rio de Janeiro in June
2012.43 

1.5.1 The IPCC: Climate Change Impacts for 
Human Security

So far the direct effect of the four key physical effects
of climate change (temperature increase, precipitation
change, sea-level rise and increase in extreme events)
on security issues (migration, conflicts and wars) is
contested (IPCC 2014a, chapter 12; Scheffran/
Brzoska/Brauch et al. 2012; Gleditsch 2012). In its
assessment of the peer-reviewed social science litera-
ture on climate change and human security, the IPCC
(2014a) concluded (see box 9.1 in chapter 9 by
Brauch):

• Climate change will have significant impacts on
forms of migration that compromise human secu-
rity (high agreement, medium evidence). …

• Mobility is a widely used strategy to maintain live-
lihoods in response to social and environmental
changes (high agreement, medium evidence). …

• Some of the factors that increase the risk of violent
conflict within states are sensitive to climate change
(medium agreement, medium evidence). …

40 In 2014 1,645 people were listed by Forbes as billion-
aires. About 30 per cent are US citizens, 85 per cent are
aged over fifty and 90 per cent are male (Oxfam 2016: 5).

41 See: <http://www.icsu.org/future-earth/> and: <http://
www.icsu.org/future-earth/who>. Future Earth builds
on the existing global environmental change pro-
grammes (Diversitas, IGBP, IHDP, WCRP and ESSP).

42 See: <http://grf-spc.weebly.com/> and its research
agenda: <http://grf-spc.weebly.com/research-agenda.
html>.

43 This problem will be discussed in more detail in the
concluding chapter by Oswald Spring, Brauch and
Scheffran.
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• People living in places affected by violent conflict
are particularly vulnerable to climate change
(high agreement, medium evidence). ... 

• Climate change will lead to new challenges to
states and will increasingly shape both conditions
of security and national security policies (medium
agreement, medium evidence).… 

The future impact of climate change on human,
national and international security will depend on the
success of international diplomatic political efforts to
freeze and reduce greenhouse gas emissions, demate-
rialize the extraction of raw materials, recover ecosys-
tem services, forests, wetlands, and mangroves, pro-
tect fresh water, and recover desertified soils.

At the national level, initiatives towards a rigorous
application of Nationally Appropriate Mitigation
Actions (NAMAs) and Intended Nationally Deter-
mined Contributions (INDCs), and for the protec-
tion and restoration of natural areas, climate-smart
agriculture and a sustainable economy may counter
GEC and CC and conserve the planet for present and
future generations.

1.5.2 The Scientific and Political Nexus 
Debates 

With its Risk Report, the World Economic Forum
(WEF 2011) started a discussion on the security nexus
between water, energy, and food (WEF), but without
including biodiversity. This Forum is an important
meeting place for global policy debates between polit-
ical leaders and the global business elite, who repre-
sent multinational corporations and major financial,
productive, commercial, and entertainment institu-
tions.

In an early nexus paper the WEF (2011) had
adopted a traditional national security approach
(Oswald Spring 2016) and ignored the widening,
deepening and sectorialization of security (Buzan/
Wæver/de Wilde 1998; Brauch/Oswald Spring/Grin
2009). Their nexus approach between water, energy
and food security reflected the traditional assump-
tions of a business-as-usual strategy. 

It ignored a sustainable nexus between water secu-
rity (WS), energy security (ENS), food security (FS)
and biodiversity security (BS) from an environmental
(ES) and human security (HS) perspective. Such a HS
approach is based on the four pillars of freedom from
fear and freedom from want (UNDP 1994, CHS
2003), freedom to live in dignity (Annan 2005) and
freedom from hazard impacts (Bogardi/Brauch 2005;
Brauch/Scheffran 2012). 

1.6 Three Key Concepts: Sustainable 
Development, Sustainability 
Transition and Sustainable Peace 

The key concepts for this book of ‘sustainable’ and
‘sustainability’ (1.6.1) and of ‘transition’ and ‘transfor-
mation’ (1.6.2), the research programme on ‘sustaina-
bility transition’ (1.6.3), and the meanings and uses of
‘sustainable peace’ (1.6.3) in the humanitarian and sci-
entific community will be introduced here.

1.6.1 Term and Concept: ‘Sustainable’ and 
‘Sustainability’

The adjective ‘sustainable’, ‘sustentable’, ‘nachhaltig’
and the noun ‘sustainability’ have been widely used
globally since 1987 in the ecological debate about a
preferred development path. The word ‘sustainability’
is derived from the Latin sustinere (tenere, to hold;
sub, up). According to the Shorter Oxford English
Dictionary (Oxford 2002: 3129), the verb ‘sustain’
means “1. support the efforts, conduct or cause of (a
person); support (a cause or course of action)…; 2.
keep (a person, the mind, spirit, etc.) from failing or
giving way; 3. cause to continue in a certain state;
maintain at the proper level or standard; [and] 4.
maintain or keep going continuously (an action or
process)…” The adjective ‘sustainable’ has these
meanings: “1. Supportable, bearable; 2. able to be
upheld or defended; 3. able to be maintained at a cer-
tain rate or level (of economic activity….).” The Com-
pact Oxford Dictionary of Current English (Oxford
2002a: 1160) applies the term ‘sustainable’ to “indus-
try, development or agriculture, avoiding depletion of
natural resources”. These dictionaries do not include
or define separately ‘sustainability’. 

The German adjective ‘nachhaltig’ means “long-
enduring, strong” and emerged in the eighteenth cen-
tury from the noun ‘Nachhalt’, indicating “something
that is retained for times of distress” (Der Große
Duden, volume 7, Etymologie, 1963: 460). The devel-
opment of the political term ‘sustainable develop-
ment’ is reflected in the twenty-first and latest edition
of the Brockhaus Enzyklopädie (2006, volume 19:
233–237), where the historical roots of the concept are
traced to Hans Carl von Carlowitz (1665–1714), who
used it in forestry. During the nineteenth century
‘Nachhaltigkeit’ or ‘sustainability’ was used as a prin-
ciple in forestry, of countering the overuse of wood
and guaranteeing a continual supply.

The Club of Rome in its Report The Limits to
Growth (Meadows/Meadows/Randers et al. 1972;
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see chapter 16 by Marino below) used the word ‘sus-
tainable’ to describe the desirable ‘state of global
equilibrium’. A report by the International Union for
the Conservation of Nature (IUCN 1980) included a
reference to sustainable development as a global pri-
ority. The ‘Brundtland Report’ (1987) offered the first
widely recognized definition of sustainable develop-
ment as “development that meets the needs of the
present without compromising the ability of future
generations to meet their own needs”. This report
contextualized sustainable development within the
concept of the ‘needs’ of the world’s poor and “the
idea of limitations imposed by the state of technology
and social organization on the environment’s ability
to meet present and future needs” (WCED 1987). 

The goal of ‘sustainable development’ was opera-
tionalized in the context of justice, of globalization, of
anthropocentric assumptions whose aim was to con-
tribute to securing human existence, and of societal
productiveness, while maintaining the possibility of
development and action. The key term pointed to
areas of action (energy, mobility/transportation, con-
struction/living, agriculture/forestry, leisure/tourism,
technological development, gender, financing of
social systems, ageing population, education/knowl-
edge, development policy), conflict potentials (cause
of new conflicts, strong vs weak sustainability), and
strategies for implementation (resource productivity,
ecological structural change, resource management,
sustainable consumption patterns). Since the first UN
Conference on Environment and Development
(UNCED) in 1972 in Stockholm, the concept of sus-
tainability has been integrated as a joint ecological
and development idea, and it was introduced as a
political guideline in the Brundtland Commission
Report (WCED 1987). 

Since the 1980s sustainability has been used in the
context of “human sustainability on planet Earth … as
a part of the concept sustainable development…” by
the Brundtland Commission (WCED 1987). This
Report further stated that “the concept of sustainable
development provides a framework for the integration
of environment policies and development strategies—
the term ‘development’ being used here in its broadest
sense. The word is often taken to refer to the pro-
cesses of economic and social change in the Third
World. But the integration of environment and devel-
opment is required in all countries, rich and poor.
The pursuit of sustainable development requires
changes in the domestic and international policies of
every nation” (WCED 1987: 3).

Several pillars of sustainability are usually distin-
guished, the three classic ones being economy, society
and environment (UN Millennium Declaration 2000).
To these some experts have added ‘the next genera-
tion’ (Brundtland Commission 1987; WCED 1987) as
a fourth pillar, and ‘politics’ (Earth Charter 2000), or
‘culture’ (Plumwood 2002; Head, Trigger, Mulcock
2005) as a fifth, while others have embedded the
economy and society within the environment. The
Brundtland concept was later criticized as being arbi-
trary, an ideological delusion, a utopian hope and a
mere illusion.

Agenda 21 was the practical approach to sustaina-
ble development. It referred to “four domains of eco-
nomic, ecological, political and cultural sustainabil-
ity”. Sustainability improves “the quality of human life
while living within the carrying capacity of supporting
eco-systems”. Furthermore, “sustainability implies
responsible and proactive decision-making and inno-
vation that minimizes negative impact and maintains
balance between ecological resilience, economic pros-
perity, political justice and cultural vibrancy to ensure a
desirable planet for all species now and in the future”.

In the social sciences, numerous definitions,
research paradigms and programmes have been devel-
oped since 1987, when sustainable development was
used by policymakers both as a road map and an
action plan for achieving sustainability. Sustainability
envisions a desirable future state for human societies
where living conditions and resource use continue to
meet human needs without undermining the ‘integ-
rity, stability and beauty’ of natural biotic systems.
The concept addresses the “concern for the carrying
capacity of natural systems with the social, political,
and economic challenges faced by humanity”.

The Organization of American States (OAS),
UNEP and the Government of Peru (2001) identified
potential conflicts between the concepts of develop-
ment and sustainability. After the Rio Summit in 1992,
the three Rio Conventions on climate change, biodi-
versity and desertification were not universally imple-
mented, as a few large industrialized countries were
unable to ratify them (US) or later withdrew (Can-
ada). Two decades later, at Rio+20 (in June 2012), the
governments adopted a more modest and legally non-
binding document, “The future we want”, which was
a step towards the Sustainable Development Goals
(SDGs).

The Earth Charter (1992) called for the “building
of a just, sustainable, and peaceful global society in
the 21st century”. Agenda 21, adopted at UNCED in
Rio de Janeiro in June 1992, identified information,
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integration, and participation as three key goals of
sustainable development and as the key task of the
UN Commission on Sustainable Development
(UNCSD). In June 2012, the Rio+20 Conference
launched a process to develop Sustainable Develop-
ment Goals (SDGs, see figure 1.9) based on the Mil-
lennium Development Goals. In the Rio+20 outcome
document (2012), member states agreed on ten
requirements that these SDGs should comply with.44

On 25–27 September 2015, the SDGs were adopted by
the UN Summit on the post-2015 development
agenda.45 

Sustainable Development Goal 16 “is dedicated to
the promotion of peaceful and inclusive societies for
sustainable development, the provision of access to jus-
tice for all, and building effective, accountable institu-
tions at all levels”.46 Among its twelve key targets are:

• Significantly reduce all forms of violence and
related death rates everywhere

• End abuse, exploitation, trafficking and all forms
of violence against and torture of children

• Promote the rule of law at the national and inter-
national levels and ensure equal access to justice
for all

• By 2030, significantly reduce illicit financial and
arms flows, strengthen the recovery and return of
stolen assets and combat all forms of organized
crime

• Substantially reduce corruption and bribery in all
their forms

• Develop effective, accountable and transparent
institutions at all levels

• Ensure responsive, inclusive, participatory and rep-
resentative decision-making at all levels

• Broaden and strengthen the participation of devel-
oping countries in the institutions of global gov-
ernance

• By 2030, provide legal identity for all, including
birth registration

• Ensure public access to information and protect
fundamental freedoms, in accordance with
national legislation and international agreements

• Strengthen relevant national institutions, including
through international cooperation, for building
capacity at all levels, in particular in developing
countries, to prevent violence and combat terror-
ism and crime

• Promote and enforce non-discriminatory laws and
policies for sustainable development.

However, in the short-term targets there is no refer-
ence to ‘sustainability transition’ as a process to

Figure 1.9: The Sustainable Development Goals adopted by the UN in 2015: Source: UN; at: <http://www.un.org/
sustainabledevelopment/sustainable-development-goals/> (23 February 2016).

44 See: <https://sustainabledevelopment.un.org/topics/
sustainabledevelopmentgoals> (10 February 2015).

45 See: “UN Sustainable Development Platform”; at:
<https://sustainabledevelopment.un.org/> (23 February
2016). 

46 See: <http://www.un.org/sustainabledevelopment/peace-
justice/> (23 February 2016).
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achieve a ‘sustainable peace’, nor is this term even
mentioned. Thus the concept lacks an action compo-
nent to promote sustainable peace among nations,
regions, and people. 

In their theoretical introduction to “transitions to
sustainable development”, Grin, Rotmans and Schot
(2010: 2) used a definition by Meadowcroft (2000:
73), where sustainable development aims at “promot-
ing human well-being, meeting the basic needs of the
poor and protecting the welfare of future generations
(intra- and intergenerational justice), preserving envi-
ronmental sources and global life-support systems
(respecting limits, integrating economics and environ-
ment in decision-making, and encouraging popular
participation in development processes”. 

1.6.2 Terms and Concepts: Transition and 
Transformation

The word ‘transition’ derives from the two Latin
words ‘trans’ (beyond) and ‘ire’ (go) and has been
used in many disciplines in the natural sciences (geol-
ogy, genetics, medicine), social sciences (political sci-
ence, psychology, sociology, anthropology, econom-
ics) and humanities (music, painting, sculpture).
According to the Shorter Oxford English Dictionary
(Oxford 2002: 3129) ‘transition’ means “1. action or
process of passing or passage from one condition,
action, or place, to another; change”; 2. passage in
thought, speech, or writing from one subject to
another…; 4. passage from an earlier to a later stage of
development or formation …”. The Longman Dic-
tionary of Contemporary English (1995: 1537) defines
‘transition’ as “the act or process of changing from
one form or state to another”. 

The term ‘transformation’ originates from the
Latin verb ‘transformare’ or ‘to transform’ and it is
used in mathematics, physics, chemistry, hydrodynam-
ics, medicine, genetics, soil science, linguistics, politi-
cal science, law, military affairs and management.
According to the Shorter Oxford English Dictionary
(Oxford 2002: 3327), ‘transformation’ means “1.
action of changing in form, shape, or appearance;
metamorphosis; 2. a complete change in character,
nature etc.; … 6. natural change of form in a living
organism; metamorphosis …”. 

In the twenty-first (2006) and latest edition of the
Brockhaus Enzyklopädie ‘transition’ is mentioned as
a concept in molecular genetics as a form of point
mutation. The nineteenth edition (1993) of the Brock-
haus Enzyklopädie (1993, volume 22: 311–312) recog-
nized ‘transformation’ as a concept in mathematics,

medicine, molecular biology, linguistics, and in eco-
nomics and politics for the fundamental change of
the economic, political and societal system or a state.
After the collapse of the communist states of Eastern
Europe, the concept was used for the transition from
a planned to a market economy. 

The twenty-first (2006, volume 27: 660–665) edi-
tion of Brockhaus Enzyklopädie distinguished ‘trans-
formation’, ‘transformation function’, ‘transformation
society’ and ‘transformation curve’. Accordingly the
transformation concept was used in mathematics,
physics, medicine, molecular biology, linguistics, and
for political and economic issues as in “system trans-
formation and transformation societies”. Here ‘trans-
formation society’ refers to a concept in political and
social science and economics relating to “processes
and steering problems of societal change in the con-
text of … interaction of fundamental political, eco-
nomic, social and cultural changes”. These transfor-
mation processes focus on political institutions,
political culture, value systems, changes in the eco-
nomic order, and fundamental changes in societal liv-
ing together and social structure, as well as changes in
ways of life, behavioural patterns and value prefer-
ences. This concept assumes that such a transforma-
tion may be planned and steered.

Karl Polanyi’s book The Great Transformation
(1944) examined the great social and political upheav-
als England experienced during the industrial revolu-
tion with the rise of the market economy and the
modern nation state “as the single human invention
he calls the ‘market society’”. The debate on ‘transfor-
mation societies’ was inspired by the theories of Durk-
heim and Max Weber on ‘social change’ and it was
rekindled after 1990 by the transformation processes
taking place in post-communist countries. Since the
mid-1990s the prevailing ‘transition’ or ‘transforma-
tion research’ schemes in political and social science
have analysed past changes induced by industrializa-
tion (W. F. Ogburn; K. Mannheim), modernization (T.
Parsons; W. W. Rostow), and the collapse of the Soviet
Union, focusing on the transition of state-socialist
political, economic and societal systems towards West-
ern ‘neo-liberal’ market economies (v. Beyme/Offe
1995; Merkel 1996). 

1.6.3 Ahimsa, Peace with Nature and 
Sustainable Peace 

The English word ‘peace’ comes from the Latin ‘pax’,
while the Greek ‘eirene’, the Hebrew ‘shalom’, and
the Arabic ‘salaam’ mean ‘peace with justice’, while
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the Hindi ‘ahimsa’ adds the ecological dimension.
‘Ahimsa’ means ‘not to injure’, cause no injury, do no
harm, and also involves the concept of nonviolence,
which according to Jainism, Hinduism, and Buddhism
is to be applied to all living beings—including all ani-
mals. “The concept reached an extraordinary status in
the ethical philosophy of Jainism. Mahatma Gandhi
popularized the term, and he strongly believed that
the principle of ahimsa, of ‘cause no injury’, includes
one’s deeds, words, and thoughts” (Oswald Spring
2008).

In Wege zum Frieden mit der Natur (‘Ways to
peace with nature’) Klaus Michael Meyer-Abich
(1984) suggested an applied philosophy of nature for
environmental policy. For Meyer-Abich (1979, 2003),
“peace with nature” is both a domestic and an inter-
national task, where human behaviour has to be
brought back in line with the wholeness of nature,
where increasing hazards and disasters are an expres-
sion of the disharmony and lack of peace of human-
kind with nature. ‘Peace with nature’ has been called
a goal of many initiatives.47 

‘Sustainable peace’ is a value-oriented concept that
has been used by development NGOs and in the
social sciences in development and peace studies,
including peace psychologists (chapter 6 by Deutsch/
Coleman; chapter 7 by Coleman). Connie Peck (1998:
22–23) introduced the concept into the post-cold war
debate on preventive diplomacy and on conflict pre-
vention both as a ‘vision’ and as a policy programme
for conflict prevention. In the conflict prevention and
transformation literature, ‘sustainable’ was primarily
used as a synonym for a ‘lasting’ or ‘enduring’ peace,
without addressing ‘peace with nature’ (see chapter 9
by Brauch in this volume). 

1.7 Alternative Approach to 
Sustainability Transition 

1.7.1 Origins and Conceptual Evolution since 
the 1970s

The debate on ‘sustainability transition’ emerged first
in the US in the 1970s and was taken up in a report
by the US Academy of Science (NRC 1999; see chap-
ter 21 by Twig Johnston in this volume; Raskin/
Banuri/Gallopin et al. 2002). It has looked forward to
the processes of a long-term system transformation
necessary to contain and reduce the effects of the
dominant business-as-usual paradigm and to reduce
GHG emissions through both multilateral quantita-
tive emission reduction obligations and unilateral
transformations. 

From 2005, a specific ‘sustainability transition’
research paradigm emerged from the Dutch Knowl-
edge Network on Systems Innovation and Transition
(KSI)48 and from the Amsterdam Conference in 2009
where the Sustainability Transition Research Net-
work (STRN)49 was founded. This particular
approach will be presented below, together with
other considerations focusing on long-term transfor-
mations in culture, values, behaviour and lifestyle. 

The UNFCCC and its Kyoto Protocol did not
achieve their goals because of the lack of political will
to implement them (Brauch 2012), and the “Paris
Agreement” (2015) is based exclusively on voluntary
commitments (INDC). For these reasons, unilateral
bottom-up strategies to reduce both GHG emissions
and energy efficiency will be an important coping
strategy for facing the impacts of global environmen-
tal and climate change.

47 “Make peace with nature” is also the name of a TV
show by David F. Surber on WKRC–TV, Channel 12,
Cincinnati, Ohio, US; at: <http://www.makepeace-
withnature.org/>; see also the “Peace With Nature Initi-
ative” by Costa Rica’s former president, Oscar Arias
Sanchez; at: <http://www.wegefoundation.com/peace-
with-nature-initiative/>; “Pax Natura—Peace with Nature”;
at: <http://www.paxnatura.org/> (23 February 2016.

48 For KSI see for details: <http://www.ksinetwork.nl/
home>; on its participants: <http://www.ksinetwork.
nl/what-is-ksi/participants> and publications: <http://
www.ksinetwork.nl/output/publications>; see also
Routledge Studies in Sustainability Transition: <http://
www.routledge.com/books/series/RSST/>

49 For STRN, see: <http://www.transitionsnetwork.org/>;
reference list of ST literature: <http://www.transitions-
network.org/files/Reference%20list%20to%20transition
%20publications.pdf>. STRN has held conferences in
Amsterdam (2009), Lund (2011), Copenhagen (2012)
Zürich (2013), Utrecht (2014), Brighton (2015), and
Wuppertal (2016); selected results are published in:
Journal on Environmental Innovation and Sustainabil-
ity Transition; at: <http://www.journals.elsevier.com/
environmental-innovation-and-societal-transitions/>.
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1.7.2 Evolution of the US Debate on 
Sustainability Transition

From the mid-1970s and the late 1990s there have
been several initiatives aiming at ‘sustainability transi-
tion’. The Tellus Institute, which was founded in 1976,
was an early pioneer of sustainability transition
research. Kates (2001: 15325) noted “an effort to re-
engage the scientific community around the require-
ments for a sustainability transition” in the US during
the 1990s. This sought “a transition towards a state of
sustainable development”, which “was studied as a
series of interlinked transitions, as a process of adap-
tive management and social learning, and as a set of
indicators and future scenarios”. This effort was influ-
enced by “the widespread perception that the contin-
uation of current trends in both environment and
development would not provide for the desired state
of sustainable development. To the extent that transi-
tions represent breaks in such trends, there was grow-
ing interest in identifying the needed or desired tran-
sitions in the relationship between society and the
environment.” 

In a first major conceptualization of ‘sustainability
transition’, Speth (1992) specified five “inter-linked
transitions (demographic, technological, economic,
social and institutional) as collective requirements for
a sustainability transition”. He proposed “a transition
towards technologies that were environmentally
benign and reduced sharply the consumption of natu-
ral resources, and the generation of waste and pollut-
ants. For the economy, the desired transition was
towards one in which prices reflected their full envi-
ronmental costs. A social transition would move
towards a fairer sharing of economic and environmen-
tal benefits both within and between countries.” As a
fifth process, he proposed “a transition in the institu-
tional arrangements between governments, businesses
and people that would be less regulation-driven and
more incentive-led, less confrontational and more col-
laborative.” 

In addition to these approaches, US Nobel Laure-
ate Gell-Mann (1994) “suggested an ideological transi-
tion towards a sense of solidarity that can encompass
both the whole of humanity and the other organisms
of the biosphere and an informational transition that
integrates disciplinary knowledge and disseminates it
across the society.” In order to study these necessary
transitions they jointly organized “a major, albeit
uncompleted, research effort known as the ‘2050’
project (World Resources Institute, Brookings Institu-

tions, Santa Fe Institute) that sought to track these
transitions and understand their interactions”.

Kates (2001) noted two different approaches by
the US National Academy of Sciences in its report
Our Common Journey: A Transition toward Sustain-
ability (NRC 1999), and a process of social learning
(Social Learning Group 2001). The NRC’s research
agenda was “based on both current scientific under-
standing and the requirements of an emerging sustain-
ability science”. The report “identified concrete goals
and appropriate next steps to accelerate major transi-
tions underway or needed in each sector” and tried
“to integrate global and local perspectives to shape a
‘place-based’ understanding of the interactions
between environment and society; and initiate focused
research programs on a small set of understudied ques-
tions that are central to sustainability transition”.

A fourth group focused on long-term scenarios of
alternative pathways to transition “about how the
global system might unfold”. These scenarios
reflected “current trends and reform proposals, vari-
ous forms of social and environmental breakdown, and
more fundamental transitions or transformations
(Raspin/Gallopin/Gutman et al. 1998, Hammond
1998)”. The NRC (1999) report concluded that

although the future is unknowable a successful transi-
tion toward sustainability is possible over the next two
generations. This transition could be achieved without
miraculous technologies or drastic transformations of
human societies. What will be required, however, are
significant advances in basic knowledge, in the social
capacity and technological capabilities to utilize it, and
in the political will to turn this knowledge and know-
how into action (Kates 2001: 15328).

The Tellus Institute focuses on “global scenarios,
planetary phase of civilization, sustainable develop-
ment, climate change, eco-efficiency, globalization,
information technology”, and since 2005 it has
addressed 

a Great Transition to a sustainable, just, and liveable
global civilization. To attain this vision, the world must
navigate toward ways of producing, consuming, and liv-
ing that balance the rights of people today, future gener-
ations, and the wider community of life. The prospects
for such a transition rest with the ascendance of new
values, a planetary consciousness, and a sense of global
citizenship. These aims will lie at the heart of the Insti-
tute’s program of research, education, and network-
building in the coming years.50

50 For Tellus, see at: < http://www.tellus.org/about/> (11
February 2015).
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This Great Transition Initiative (GTI) 
coordinates a global network … [and] spreads the mes-
sage that a future of enriched lives, global solidarity, and
a healthy planet is possible if the citizens of the world
join in a vast cultural and political mobilization for
change. … It builds on the ground-breaking work of the
international Global Scenario Group. With … over 400
participants from over 40 countries, GTI … reach[es]
out to those seeking greater understanding of global
challenges and a positive framework for addressing
them.51

In 2014, Paul Raskin, the Tellus President, distin-
guished three global models (figure 1.10): Conven-
tional Worlds (business-as-usual), a model which
assumes structural continuity of present trends and
actors, Barbarization (worst case), which assumes “a
deluge of instability swamps society’s adaptive capac-
ity, leading to a general global crisis and the erosion
of civilized norms”, and Great Transitions, that imagi-
nes “how the imperatives and opportunities of the

Planetary Phase might advance more enlightened aspi-
rations”, envisioning the new values of “human soli-
darity, quality-of-life, and an ecological sensibility”
instead of “individualism, consumerism, and domina-
tion of nature”, and aiming for “institutions that sup-
port democratic global governance, well-being for all,
and environmental sustainability”. 

Raskin argued (see also his foreword to this book)
that at present: “Great Transition precursors announce
themselves … in a rising cosmopolitan consciousness,
civil society campaigns, and expanding subcultures
seeking more responsible and fulfilling lifestyles.” But
while the technological feasibility may be easier,
changing the cultural and political assumptions is
more difficult. He claimed that “the Planetary Phase,
by unravelling old patterns and mindsets and urging
new ones, opens opportunities for creative social
transformation” by fostering “the idea of global citi-
zenship”, which “carries both psychological and jurid-
ical meanings”. But he cautioned that “intergovern-
mental institutions, transnational corporations, and
big civil society organizations are unlikely candidates

Figure 1.10: The three major scenarios and six alternative pathways of a global transition. Source: Tellus’ Gobal
Transition Initiative; at: <http://www.greattransition.org/explore/scenarios> (11 February 2015).

51 For Tellus’ GTI, see at: <http://www.greattransition.
org/> (30 January 2016).
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for the role of change agent”, and hoped that “the nat-
ural change agent for a Great Transition would be a
vast and inclusive movement of global citizens”.52

The Great Transition Scenario distinguishes two
pathways: “Ecocommunalism” and “New Paradigm”.
While the first incorporates “the green vision of bio-
regionalism, localism, face-to-face democracy, small
technology, and economic autarky … [with the] emer-
gence of a patchwork of self-sustaining communities
from our increasingly interdependent world seems
implausible”, the GTI embraces the “New Sustainabil-
ity Paradigm”, which “sees globalization not only as a
threat but also an opportunity to construct a plane-
tary civilization rather than rely on the incremental
forms of Conventional Worlds or retreat into local-

ism. It envisions the ascendance of new categories of
consciousness—global citizenship, humanity-as-whole,
the wider web of life, and the well-being of future gen-
erations—alongside democratic institutions of global
governance”.53

1.7.3 The Dutch Scientific Research Initiative

A totally different approach to sustainability transition
emerged from a large research project by the Dutch
Knowledge Network on Systems Innovation and
Transition (KSI) in the Netherlands, in which eighty-
five researchers participated (2005–2010). Grin, Rot-
mans and Schot (2010) combined “three perspectives
on transitions to a sustainable society: complexity the-

Figure 1.11: Multilevel perspective on transitions. Source: Geels and Schot (2010: 25), adapted from Geels (2002:
1263) and used with the permission of the author.

52 See at: <http://www.greattransition.org/publication/a-
great-transition-where-we-stand> (11 February 2015).

53 See at: <http://www.greattransition.org/explore/sce-
narios> (11 February 2015).
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ory, innovation theory, and governance theory”. The
authors 

seek to understand transitions dynamics, and how and
to what extent they may be influenced. … They do so
from the conviction that only through drastic system
innovations and transitions it becomes possible to bring
about a turn to a sustainable society to satisfy their own
needs, as inevitable for solving a number of structural
problems on our planet, such as the environment, the
climate, the food supply, and the social and economic
crisis. Among other things this implies that our world
has to overcome the undesirable side effects of the
ongoing ‘modernization transition’, which began
around 1750. However, the transition to sustainability
has to compete with other developments, and it is
uncertain which development will gain the upper hand.
In Transitions to Sustainable Development the authors
… closely address the need for transitions, as well as
their dynamics and design (Grin/Rotmans/Schot 2010:
xvii–xix). 

A new discourse on ‘sustainability transition’ has
evolved since 2009 within the Sustainability Transi-
tion Research Network (STRN).54 It focuses on sus-
tainability problems in the energy, transport, water
and food sectors from different scientific perspectives
on the ways 

in which society could combine economic and social
development with the reduction of its pressure on the
environment. A shared idea among these scholars is that
due to the specific characteristics of the sustainability
problems (ambiguous, complex) incremental change in
prevailing systems will not suffice. There is a need for
transformative change at the systems level, including
major changes in production, consumption that were
conceptualized as ‘sustainability transitions’.55 

The STRN defined transitions research as a “new
approach to sustainable development” that

is also developing its own core set of questions and the-
ories. Major research efforts … have advanced knowl-
edge of transitions to sustainability, particularly in the
field of a broad understanding of how major, radical
transformations unfold and what drives them. … Techni-
cal changes need to be seen in their institutional and
social context, generating the notion of ‘socio-technical
(s-t) systems’, which are often stable and path depend-
ent, and therefore difficult to change. Under certain
conditions and over time, the relationships within s-t
systems can become reconfigured and replaced in a pro-
cess that may be called a system innovation or a transi-
tion.

The STRN argued that

transitions to sustainability may … be strongly context
specific. … It is ... of great interest to explore the varied
governance challenges that transitions to sustainability
imply in different contexts … from … industrial transfor-
mation, innovation and socio-technical transitions; inte-
grated assessment; sustainability assessment; govern-
ance of SD (political science); policy appraisal
community; researchers working on reflexive govern-
ance; the resilience community; the ecological econom-
ics community; groups of energy-, environment- and sus-
tainability-modelers; and a core sustainability transitions
community. … Research is organized around seven
themes: (a) synthesizing perspectives and approaches to
transitions; (b) governance, power and politics; (c)
implementation strategies; (d) civil society, culture and
social movements in transitions; (d) firms and industry;
(e) geography of transitions; (e) modelling of transi-
tions. 

The STRN defined its mission as coordinating its sci-
entific capacity “towards the production of foresight
reports on strategic sustainability policy questions, …
to support the development of a sustainability transi-
tions research community internationally, and provide
an independent, authoritative and credible source of
analysis and insight into the dynamics and governance
of sustainability transitions”.56 

Their multilevel perspective on transitions was
influenced by Geels’s (2002: 1263) model that distin-
guished between technological niches, the sociotech-
nological regime and landscape developments that
start with … interrelated and mutually reinforcing
technological innovations in ‘niches’. Such multiple
events initially face opposition in the respective socio-
technical regime, and once they are overcome they
often result in a structural change by exploiting win-
dows of opportunity, and lead to changes in the land-
scape (figure 1.11).57 

54 See at: <http://www.transitionsnetwork.org/> (22 Janu-
ary 2015).

55 See at: <http://www.transitionsnetwork.org/files/STRN_
research_agenda_20_August_2010%282%29.pdf>.

56 See the opening page of the STRN, at: <http://
www.transitionsnetwork.org/> (22 January 2015).

57 The Environmental Innovation and Sustainability
Transitions (EIST) Journal “offers a platform for report-
ing studies of innovations and socio-economic transi-
tions to enhance an environmentally sustainable
economy and thus solve structural resource scarcity and
environmental problems, notably related to fossil energy
use and climate change.” See the ‘Environmental Inno-
vation and Sustainability Transitions’ (EIST) Journal at:
<http://www.journals. elsevier.com/environmental-
innovation-and-societal-transitions/>.
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1.7.4 A German Scientific Advisory Report on 
a ‘Social Contract for Sustainability’

The research focus of KSI and of the STRN influ-
enced a policy report by the German Advisory Coun-
cil on Global Change (WBGU 2011) on a ‘Social Con-
tract for Sustainability’ (2011). This report argued that
the transformation to a low-carbon society requires
that we

not just accelerate the pace of innovation; we must also
cease to obstruct it. … We must also take into account
the external costs of high-carbon (fossil energy-based)
economic growth to set price signals, and thereby to
provide incentives for low-carbon enterprises. Climate
protection is … a vital fundamental condition for sus-
tainable development on a global level. 

The WBGU (2011: 93) report adapted Geels’s model
and added several megatrends in both the earth sys-
tem (climate, biodiversity, land degradation, water,
raw materials) and the human system (development,
democratization, energy, urbanization, food), where
innovative changes in the regime may directly affect
the megatrends. The report argued that the realiza-
tion of a low-carbon economy and society is overcom-
ing the many barriers and exploiting the favourable
factors (WBGU 2011: 6). The WBGU report stated
that “… a low-carbon transformation can only be suc-
cessful if it is a common goal, pursued simultaneously
in many of the world’s regions” (WBGU 2011). It dis-
cussed (WBGU 2011: 5) the global “remodelling of
economy and society towards sustainability as a ‘Great
Transformation’. Production, consumption patterns
and lifestyles in all of the three key transformation
fields must be changed in such a way that global
greenhouse gas emissions are reduced to an absolute
minimum over the coming decades, and low carbon
societies can develop.” 

The transformation towards a climate-friendly
society requires that many existing change agents lead
to a “concurrence of multiple change” (Osterhammel
2009), which “can trigger historic waves and compre-
hensive transformations”. This transformation aims at
a low-carbon society that starts with the decarboniza-
tion of energy systems, where “the proactive state and
the change agents are the key players”. Within the
next decade, they should jointly initiate a transforma-
tion towards a sustainable energy path. This transfor-
mation should permit a major decarbonization of the
economy by 2050, avoiding both a rebound effect and
a climate crisis. 

To achieve a major transformation towards a low-
carbon economy and society, the WBGU proposed

specific measures for the energy sector, land-use
changes and global urbanization that could accelerate
and extend the transition to sustainability. The
WBGU Report suggested that “research and educa-
tion are tasked with developing sustainable visions, in
co-operation with policy-makers and citizens; identify-
ing suitable development pathways, and realizing low-
carbon and sustainable innovations”. The WBGU
argued “that transformation costs can be lowered sig-
nificantly if joint decarbonization strategies are imple-
mented in Europe. The transformation also repre-
sents a great chance for Europe to make innovation-
driven contributions to a globalization process that
has a viable future” (WBGU 2011).

A report by the International Social Science
Council (ISSC 2012: 16) on Transformative Corner-
stones of Social Science Research for Global Change
defined transformation as “a process of altering the
fundamental attributes of a system, including in this
case structures and institutions, infrastructures, regula-
tory systems, financial regimes, as well as attitudes
and practices, lifestyles, policies and power relations”.
It argued that the necessary additional social science
research will contribute to producing change by call-
ing “for an additional response to global change and
to climate change; additional to and building on the
enduring focus in this field on adaptation and mitiga-
tion; … a critical questioning of the systems and para-
digms that have created climate change and on which
climate change rests”.

So far all the studies on sustainability transition in
North America—by the Tellus Institute, by Speth,
Kates and the NRC—and more recently in Europe—by
the KSI, STRN and WBGU—and those by the ISSC
have not addressed the possible linkage of the sug-
gested transitions—including those of the past—to
questions of international and national peace and
security. This leads to the second key goal of this
Handbook: ‘peace with nature’ or ‘sustainable peace’.

1.7.5 Policy Debates on Green Growth and 
Decarbonization 

UNEP (2011, 2014), OECD,58 the EU and several gov-
ernments have promoted an alternative vision and
outlined alternative policies for a global green deal,
green growth, and a decoupling of economic growth
from energy consumption. These policy proposals
were partly taken up by the European Commission

58 See publications on: “Green growth and sustainable
development”, at: <http://www.oecd.org/greengrowth>.
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and the European Council in its longer-term goals and
policy papers on climate change, its energy (EU 2011),
resource (see chapter 41 by Happaerts below, EU
2011c, 2011d) and transport policies59 (EU 2011a), and
in its “Roadmap for moving to a competitive low car-
bon economy in 2050” (EU 2011b).60 In this Roadmap
the European Commission addressed the goal “of
reducing greenhouse gas emissions by 80–95 per cent
by 2050 compared to 1990”. Based on these goals, the
EU’s Roadmap outlined milestones with “policy chal-
lenges, investment needs and opportunities in differ-
ent sectors”. 

The Commission projected the necessary GHG
reductions for key sectors (table 1.1). The modelling
analysis assumed that “the switch to domestically pro-
duced low carbon energy sources will reduce the EU’s
average fuel costs by between €175 billion and €320
billion per year” (EU 2011: 11–12). The study further
assumed that “in 2050, the EU’s total primary energy
consumption could be about 30 per cent below 2005

levels” and it argued that “without action the oil and
gas import bill could instead double compared to
today, a difference of €400 billion or more per annum
by 2050, the equivalent of 3 per cent of today’s GDP”
(EU 2011: 12).

The Commission’s Roadmap study for moving
towards a low-carbon economy indicated

Figure 1.12: EU GHG emissions towards an 80 per cent domestic reduction (1990 = 100 per cent). Source: EU (2011b: 5).

59 See “White paper 2011: Roadmap to a Single European
Transport Area—Towards a competitive and resource
efficient transport system”, at: <http://ec.europa.eu/
transport/themes/strategies/2011_white_paper_en.htm>.

60 European Commission, Climate Action, “Roadmap for
moving to a low-carbon economy in 2050”; at: <http://
ec.europa.eu/clima/policies/roadmap/index_en.htm>.

Table 1.1: Sectoral reductions. Source: EU (2011b: 6).

GHG reductions 
compared to 1990 

2005 2030 2050

Total -7% -40 to -44% -79 to -82%

Sectors

Power (CO2) -7% -54 to -68% -93 to -99%

Industry (CO2) -20% -34 to -40% -83 to -87%

Transport (incl. 
CO2 aviation, excl. 
maritime) 

+30% +20 to -9% -54 to -67%

Residential and 
services (CO2)

-12% -37 to -53% -88 to-91%

Agriculture (non-
CO2)

-20% -36 to -37% -42 to -49%

Other non-CO2 
emissions 

-30% -72 to -73% -70 to -78%
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that a cost effective and gradual transition would
require a 40% domestic reduction of greenhouse gas
emissions compared to 1990 as a milestone for 2030,
and 80 per cent for 2050. … With existing policies, the
EU will achieve the goal of a 20 per cent GHG reduc-
tion domestically by 2020. … Deep reductions in the
EU’s emissions have the potential to deliver benefits in
the form of savings on fossil fuel imports and improve-
ments in air quality and public health. … The Roadmap
gives ranges for emissions reductions for 2030 and 2050
for key sectors (EU 2011b: 14).

The Commission planned to use this Roadmap for
sector-specific policy initiatives and longer-term fund-
ing considerations on how EU funding could support
necessary instruments and investments for the transi-
tion to a low-carbon economy. Three years later, on
23 October 2014, the European Council agreed that

• the domestic 2030 greenhouse gas reduction tar-
get [should be] at least 40 per cent compared to
1990 together with the other main building blocks
of the 2030 policy framework for climate and
energy. … This 2030 policy framework aims to
make the European Union's economy and energy
system more competitive, secure and sustainable
and also sets a target of at least 27 per cent for
renewable energy and energy savings by 2030.

• The framework presented will drive continued
progress towards a low-carbon economy. It aims
to build a competitive and secure energy system
that ensures affordable energy for all consumers,
increases the security of the EU's energy supplies,
reduces our dependence on energy imports and
creates new opportunities for growth and jobs.

• The 2030 framework … also takes into account
the longer-term perspective set out by the Com-
mission in 2011 in the Roadmap for moving to a
competitive low-carbon economy in 2050, the
Energy Roadmap 2050 (EU 2011) and the Trans-
port White Paper (EU 2011a). These documents
reflect the EU’s goal of reducing greenhouse gas
emissions by 80–95 per cent below 1990 levels by
2050 as part of the effort needed from developed
countries as a group.61

By the end of 2015, at COP 21 in Paris, a majority of
state parties agreed on legally binding voluntary com-
mitments as defined by the member countries them-
selves. They would reduce their GHG emissions in
the decades to come. Moreover, they would fully

implement these commitments by moving gradually
towards a low-carbon economy and by realizing a sus-
tainability transition in the energy and production sec-
tors and adopting national policies that supported
sustainable consumption by their citizens. However,
no global targets and no sanctions were approved.

While the EU, UN, UNEP and OCED have sug-
gested a transition towards a green economy, so far
only very few countries have initiated detailed policy
programmes aiming at a sustainable energy transition
(e.g. Germany,62 the UK,63 France,64 Austria, Den-
mark and Japan).65 As major producers of solar panels
and of wind power, China,66 India,67 Mexico (see
chapter 23 by Le Clercq)68 and many other OECD
and threshold countries have also adopted major
energy transition laws and policies.

The International Renewable Energy Agency
(IRENA) argued in its Roadmap for a Renewable
Energy Future (IRENA 2016: 23) that to move towards

61 See: “2030 framework for climate and energy policies”,
at: <http://ec.europa.eu/clima/policies/2030/index_en.
htm> (22 January 2015).

62 Federal Ministry for the Environment (29 March 2012).
Langfristszenarien und Strategien für den Ausbau der
erneuerbaren Energien in Deutschland bei Berücksich-
tigung der Entwicklung in Europa und global [Long-
term Scenarios and Strategies for the Development of
Renewable Energy in Germany Considering Develop-
ment in Europe and Globally] (PDF) (Berlin: Federal
Ministry for the Environment, BMU).

63 HM Government: The UK Low Carbon Transition
Plan—National strategy for climate and energy (Lon-
don: HM Government, 15 July 2009).

64 See: “France launches energy transition”; at: <http://
www.developpement-durable.gouv.fr/-France-launches-
its-energy-> (24 February 2016).

65 See: “The Energy Transition in Europe: initial lessons
from Germany, the UK and France”, at: <http://www.
cerre.eu/events/energy-transition-europe-initial-lessons-
germany-uk-and-france> (24 February 2016); see also the
“Berlin Energy Transition Dialogue”; at: <http://
www.energiewende2015.com/> and <http://www.dena.
de/veranstaltungen/berlin-energy-transition-dialogue-2016.
html> (24 February 2016).

66 See: Wang, Tao; Watson, Jim, n.d: China’s Energy Tran-
sition Pathways for Low Carbon Development (Falmer:
SPRU).

67 Reddy, B. Sudhakara, 2014: India’s Energy Transition—
Pathways for Low-Carbon Economy (New Delhi:
Indira Gandhi Institute of Development Research,
Mumbai, July); at: <http://www.igidr.ac.in/pdf/publica-
tion/WP-2014-025.pdf> (24 February 2016).

68 See: “Mexico Energy Forum”; at: <http://www.renewa-
bleenergymexico.com/>; Sonal Patel: “Nieto: Mexico’s
Energy Transition Will Persevere despite Dismal Oil
Prices”, 22 February 2016; at: <http://www.powermag.
com/nieto-mexicos-energy-transition-will-persevere-despite-
dismal-oil-prices/> (24 February 2016).
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a 2°C goal the global share of renewables would have
to double by 2030 what would require “a six-fold
increase”. 

Both the Roadmaps of the EU for moving to a
low-carbon economy by 2050 and of IRENA for real-
izing a Renewable Energy Future by 2030 are model
projections that do not imply any binding legal obliga-
tions. Rather, policy decisions and their subsequent
full implementation into national policies are needed.

The fossil and nuclear energy industries and the
car and highway lobbies have attacked the IPCC as a
key messenger by supporting the campaign of climate
critics. In the US Congress, they have succeeded in
blocking all major climate bills proposed by the
Obama Administration.69 The tar sand lobby in Can-
ada (Dalby 2016) and the fracking industry in the US
have invested heavily in new fossil technologies and
supported policies to prevent legal obligations by not
ratifying the Kyoto Protocol in US or by withdrawing
from it in Canada (in December 2011). 

The weak performance and implementation of
quantitative GHG emissions reductions will most
severely affect the highly socially and environmentally
vulnerable developing and least developed countries.
These have already seen the highest number of deaths
and people affected. The economic losses from cli-
mate-induced hazards and health impacts were high-
est in developed countries, because of insurance. It is
projected that many countries with a continuing high
level of population growth and a high level of people
below the poverty line will also have a low level of
resilience and limited capabilities for adaptation and
mitigation during the twenty-first century.

1.7.6 Towards a New Research Paradigm in 
the Social Sciences

Both the scientific discourse and the policy debates
have closely interacted. While the policy debate since
the publication of the Brundtland Report (1987) has
partly triggered funding for new scientific institutions
and research projects, the scientific debate has since
moved much further from developing an approach to
zero growth, to a reduction of the overuse of nature
and the recuperation of ecosystem services that are

essential for humans and nature. While natural scien-
tists (Clark/Crutzen/Schellnhuber 2004) have called
for a ‘second Copernican revolution in science’ and
the development of a new scientific world view and a
new sustainability paradigm, in the social sciences sev-
eral approaches to ‘sustainability research’ exist:

• the ‘sociotechnical approach’ of sociologists and
historians who examine technical innovations
(inventions, breakthroughs and setbacks) in their
specific national political, economic and societal
contexts with the aim of drawing generalizable les-
sons from past long-term transformative innova-
tion processes for the necessary transition to sus-
tainable development;

• the ‘empirical approach’ of policy analysis that
observes and assesses ongoing processes of sus-
tainability transition, i.e. of discussion, planning,
steering and implementation of processes of
energy transition or change (“Energiewende”);

• ‘discourse analysis’, that reviews and interprets sci-
entific discourses, and the societal and political
debates of multiple actors;

• ‘constraint analysis’, that analyses systemic (mind-
set), technical (laws of physics, status of innova-
tion), ideological (e.g. cornucopian, Hobbesian),
and interest-driven (lobbies of affected industries
and trade unions) obstacles to strategies and poli-
cies aiming at sustainability transition.

Besides these numerous scientific approaches to ana-
lysing strategies, policies and measures that aim at
processes of ‘sustainability transition’ with the goal of
realizing a sustainable development path, the debate
is taking place in many scientific disciplines and thus
several dimensions may be distinguished, among
them, besides the historical or temporal dimension,
spatial, scientific, societal, economic, political and cul-
tural dimensions, which will not be dealt with in
detail in this multidisciplinary Handbook. 

1.7.7 Dimensions of Research into 
‘Sustainability Transition’ 

The emerging research and publications on ‘sustaina-
bility transition’ have focused on spatial (1.7.5.1), scien-
tific (1.7.5.2), societal (1.7.5.3), economic (1.7.5.4), polit-
ical (1.7.5.5), and cultural (1.7.5.6) dimensions.

1.7.7.1 The Spatial Dimension of Sustainability 
Transition

Within the evolving discourse on sustainability transi-
tion, the proposal by Coenen, Benneworth and

69 Naomi Klein: “Capitalism vs. the Climate—Denialists are
dead wrong about the science. But they understand
something the left still doesn’t get about the revolution-
ary meaning of climate change”, in: The Nation, 28
November 2011; at: <http://www.thenation.com/arti-
cle/164497/capitalism-vs-climate> (25 January 2014).
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Truffer (2010, 2012) of a spatial dimension70 was
more limited. They argued that “an explicit analysis of
the geography of transitions contributes to the extant
transitions literature in a variety of ways. Firstly it pro-
vides a contextualization and reflection on the limited
territorial sensitivity of existing transitions analysis”.
Coenen and Truffer (2012: 1) claimed that “environ-
mental innovations and sustainability related initia-
tives have received increasing attention in the recent
economic geography and regional studies literature”.
They suggested future research should combine both
traditions in sustainability-related research in regional
studies. They distinguished between two trends in sus-
tainability transition studies: a focus on a) the techno-
logical innovation systems (TIS) approach and b) a
focus on the multilevel perspective (MLP); both rely
on innovation and technology studies (Coenen/Diaz
Lopez, 2010). 

Coenen and Truffer (2012: 8) noted that the
emerging sustainability transitions research is still
“nascent and partially immature” and lacks a specific
geographic or spatial dimension. They reviewed forty-
seven papers that had appeared in the Journal of
Regional Studies since 1993 and which referred explic-
itly to sustainability concerns. Some focused on
“assessing and quantitatively measuring the state of
sustainable development in regions”, while others
“highlighted the interdependence of sustainable
regional development with natural resources and eco-
systems” or submitted “conceptually and theoretically
programmatic contributions” that focused on “a) eco-
logical modernization and regulationist approaches, b)
industrial ecosystems and, c) what can be considered as
the most prominent thread in regional studies, the
development of a framework to analyse policy pro-
cesses that help shape ‘sustainable regions’”, including
regional aspects of sustainable production and con-
sumption. Coenen and Truffer (2012: 8) concluded
that

the major weaknesses being that technologies and sec-
toral (trans-)formation processes rarely receive very
explicit consideration. Either there is a strong focus on
institutional change at the expense of technological

change, regional production structures at the expense of
consumer and citizen related processes or alternatively a
strong but singular focus on (experimental) policies for
regional sustainability. The complementarities between
regional studies and transitions studies therefore war-
rant some further scrutiny.

However, regional studies usually only look at the
lower level of the geographical scale, while interna-
tional relations address the more abstract level of the
relations among states, societies and economies, thus
linking international with transnational relations,
including negotiations towards achieving policy decla-
rations on decarbonization of the economy and a
shift towards green growth. The discussion on ‘sus-
tainability transition’ has so far primarily focused on
the micro-level of socio-economic and societal and
technological innovations, and has not addressed the
impacts of strategies and policies within a business-as-
usual world view or mindset and an alternative sus-
tainability perspective on international peace and
security (see chapter 2 by Dalby and chapter 20 by
Hodson/Marvin/Späth in this volume).

To simplify, a continuation of the present trend in
the consumption of fossil fuels (coal, oil, gas) will not
only raise the level of GHG emissions but also
increase the demand for these non-renewable energy
sources and increase their price, and may result in mil-
itary conflicts over access to and control of hydrocar-
bons, especially in the Middle East. What policy sce-
narios and strategies are foreseeable whose strategies,
policies and measures are oriented towards long-term
transformative change towards sustainable develop-
ment, and may enhance the prospects for interna-
tional cooperation, peace with security and a long-
term vision of a positive or sustainable peace? 

1.7.7.2 Scientific Dimension of Sustainability 
Transition

The development of new scientific and technological
knowledge is crucial for initiating processes that call
for multiple transitions towards sustainability. In “Sci-
ence for Global Sustainability: Toward a New Para-
digm”, Clark, Crutzen and Schellnhuber (2004: 3)
provided the conceptual context for the Dahlem
Workshop on “Earth Systems Science and Sustainabil-
ity” (2003). They pointed to “the need for harnessing
science and technology in support of efforts to
achieve the goal of environmentally sustainable
human development in the Anthropocene”. They
noted the great transformation during the twentieth
century that had resulted in an increase of cropland
by a factor of two, of world population by a factor of

70 See Teis Hansen and Lars Coenen, 2013: The Geogra-
phy of Sustainability Transitions: A Literature Review
(Lund: Circle); at: <http://wp.circle.lu.se/upload/CIR-
CLE/workingpapers/201339_Hansen_Coenen.pdf>; Teis
Hansen and Lars Coenen, 2014: “The Geography of
Sustainability Transitions: Review, Synthesis and Reflec-
tions on an Emergent Research Field”; at: <http://www.
regionalstudies.org/uploads/fortaleza.pdf> (24 February
2016). 
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four, water use by a factor of eight, energy use by a
factor of 16 and industrial output by a factor of 40
(based on McNeill 2000, 2009). They discussed both
the opportunities and challenges in facing and coping
with the impacts of GEC and CC. These were
addressed in the Amsterdam Declaration (2001) that
called for the Earth System Science Partnership
(ESSP) that has evolved during the past decade (Lee-
mans/Rice et al. 2011), until it was replaced by Future
Earth in 2012. 

They considered earth systems science as a key
promoter of such a transition, which requires a
change in the scientific world view and orientation
that recognizes that sustainable development is a
knowledge-intensive activity. They pointed to a grow-
ing consensus “that management systems for a sus-
tainability transition need to be systems for adaptive
management and social learning”. In conclusion, they
suggested “A New Contract for Planetary Steward-
ship” linking science and society. This resulted in 2011
in the WBGU Report “A Social Contract for Sustaina-
bility”. 

From the perspective of international relations,
ecology and geography this may require a readiness
from the natural sciences to bring international and
peace and security considerations into their analysis,
as well as a readiness from the social sciences to con-
sider the results of ESS and ESA in their own analyses.
This has stimulated Brauch, Oswald Spring and Dalby
(2011) to call for a new “Political Geoecology for the
Anthropocene”. The scientific discourse on ‘sustaina-
bility transition’ must be broadened from its narrow
initial focus as it has evolved since the Amsterdam
conference in 2009 towards a wider scope that com-
prises all the dimensions of ‘sustainability transition’. 

1.7.7.3 Societal Dimension of Sustainability 
Transition

Political, economic and societal strategies for ‘sustain-
ability transition’ cannot be implemented against the
wishes, values and preferences of the people con-
cerned. Such a long-term and global transformative
change requires not only ‘hard’ changes in the produc-
tion, energy and transportation systems and in human
settlements and habitats, but also many ‘soft’ changes
in human values, belief systems, world views and
mindsets. The societal dimension of the discourse on
sustainability transition has so far focused on the
changes needed in human values, perception and
behaviour that would result in new lifestyles, ways of
life and patterns of consumption. 

Ingelhart’s (1977, 1998) work on value change
addressed the emergence of post-materialist values
since 1945. These have resulted in an “increasing
power of new social movements … as the expression
of a wider cultural value change (Inglehart 2008)”
(cited in WBGU 2011: 69). However, this value change
and the global contextual change since 1989 has not
affected the prevailing world view in US society and
the mindset of its policymakers in the US Congress.
While during the fifth wave of the World Value Sur-
vey (WVS 2010), close to eighty per cent of the US
population saw global warming, or the greenhouse
effect, as serious or very serious, President Obama
failed to get any climate change legislations adopted
in either house of the US Congress or with the
Supreme Court (2016) (Klein 2011). This is a clear
indication of the high volatility of these WVS and
demonstrates that it hardly mattered politically, given
the strong economic and ideological interests of cli-
mate change opponents and sceptics. 

For a behavioural change towards sustainability
transition a temporary change in public preferences
and attitudes is not sufficient. Rather, fundamental
changes in human behaviour are needed, with major
changes in lifestyles and consumptive preferences and
patterns. This would result in a lower ecological foot-
print and in a reduction of individual carbon emis-
sions. However, this cannot be achieved by changes
only on the demand side. It also requires major
changes on the supply side with regard to green and
renewable energy systems, public and low-carbon
transport systems and products with a much lower
carbon footprint. 

New social movements and political parties may
contribute to creating both awareness of and positive
political frameworks for a change in the lifestyles and
the preferred way of life of a majority of the people.
Thus, changing the ‘soft’ human and societal side of
‘sustainability transition’ may be as difficult if not
even more difficult than changing the sociotechno-
logical framework on which most research is so far
focused. The WBGU (2011: 78–79) argued that

for the transformation of economy and society towards
sustainability, the political, economic and technological
path dependency is also a significant barrier (Liebowitz/
Marjolis 1995; Pierson 2004). An existing system of insti-
tutions (norms, contracts negotiating and decision-mak-
ing modi, etc.), but also of technologies and infrastruc-
tures, can hinder far-reaching social changes. … In
politics and the economy, path dependent processes
and developments frequently result in mistakes becom-
ing the established norm, and the continued absence of
learning effects. Individual and political decision-mak-
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ers, as well as the public, are led by crisis management
routines that were developed for past problem cases.
Clinging to past thought and action patterns can lead to
an ‘objective’ pressure to change, which merely results in
modification, rather than transformation of the status
quo, delaying the replacement of the fossil-nuclear
energy system with a sustainable energy system even fur-
ther.

While new scientific results and new publicly shared
knowledge does not change values, attitudes, prefer-
ences or behaviour, the enduring change of these soft
factors requires simultaneous changes in the hard fac-
tors of the economic system and production and con-
sumption processes, as well as in the policy process. 

1.7.7.4 Economic Dimension of Sustainability 
Transition 

According to the IPCC’s (2011) Special Report on
Renewable Energy Sources and Climate Change Mit-
igation and the WBGU’s (2011: 119) assessment, “the
sustainable potential of renewable energies is funda-
mentally sufficient to provide the world with energy“.
The IPCC (2011: 15) stated that: “There are multiple
pathways for increasing the shares of RE [renewable
energy] across all end-use sectors.” This applies to the
transportation, building and agricultural sectors and
requires long-term integration efforts including
“investment in enabling infrastructure; modification
of institutional and governance frameworks; attention
to social aspects, markets and planning; and capacity
building in anticipation of RE growth”. 

The IPCC (2011) argued that “historically, eco-
nomic development has been strongly correlated with
increasing energy use and growth of GHG emissions,
and RE can help decouple that correlation, contribut-
ing to sustainable development (SD).” Renewables
can also make a significant contribution to global mit-
igation efforts, given that “a significant increase in the
deployment of RE by 2030, 2050 and beyond is indi-
cated in the majority of the 164 scenarios reviewed” in
the IPCC’s Special Report on Renewable Energy
Sources and Climate Change Mitigation (SRREN).
The IPCC argued that “individual studies indicate that
if RE deployment is limited, mitigation costs increase
and low GHG concentration stabilizations may not be
achieved“. Also “a transition to a low-GHG economy
with higher shares of RE would imply increasing
investments in technologies and infrastructure”.

As fossil fuels are the major cause for the increase
of GHG emissions in the atmosphere, an increase of
RE is a necessary but not sufficient policy for coping
with GHG emissions. A gradual and comprehensive

decarbonization of the economy requires major
improvements in energy efficiency and a great trans-
formation in many economic sectors that may be
opposed by economic financial and labour interests
representing the old sectors. 

The WBGU Report (2011) also proposed an inten-
sification of policies of sustainable production and
consumption and major initiatives in buildings, living
and land-use planning, in mobility and communica-
tion and in food; this would require both climate-
compatible agricultural management and a change in
dietary habits. 

 Initiating sustainable transformation in cities with
the highest energy growth potential can become a
major force for innovation and investment in new
infrastructure. This requires new governance actors
(Corfee-Morlot/Kamal-Chaoui/Donovan et al. 2009)
who can reduce traffic by a “spatial integration of
urban functions”, thus “achieving a high quality of life
for inhabitants”. Further, “energy infrastructure inte-
gration (CHP [combined heat and power] technol-
ogy, heating and cooling systems, smart grids, electro-
mobility, etc.) can benefit considerably from the
spatial density” (WBGU 2011: 173). While “land-use
systems cannot become completely emissions-free”, “a
significant contribution from land use” is needed,
including “stopping deforestation and switching to
sustainable forest management, as well as the promo-
tion of climate-friendly agriculture and dietary habits”
(WBGU 2011: 173).

FAO (2013a) has proposed a climate-smart agricul-
ture, fishery and forestry, which includes the recovery
of ecosystems, ecosystem services, organic agricul-
ture, protection of seed diversity, local and regional
marketing, and sustainable food patterns. FAO (2015)
stated that, worldwide, half of the food is lost as
waste in the whole cycle of production, transforma-
tion, marketing, and consumption. “Without account-
ing for GHG emissions from land use change, the car-
bon footprint of food produced and not eaten is
estimated to 3.3 Gtonnes of CO2 equivalent: as such,
food wastage ranks as the third top emitter after US
and China. Globally, the blue water footprint (i.e. the
consumption of surface and groundwater resources)
of food wastage is about 250 km3, which is equivalent
to the annual water discharge of the Volga river, or
three times the volume of lake Geneva. Finally, pro-
duced but uneaten food vainly occupies almost 1.4 bil-
lion hectares of land; this represents close to 30 per-
cent of the world’s agricultural land area” (FAO
2013b: 6)
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Working Group 3 of the Fifth Assessment Report of
the IPCC71 concluded in its “Summary for Policymak-
ers” (2014: 8–9) that: “CO2 emissions from fossil fuel
combustion and industrial processes contributed
about 78% of the total GHG emission increase from
1970 to 2010, with a similar percentage contribution
for the period 2000–2010” (figure 1.13) and “about
half of cumulative anthropogenic CO2 emissions
between 1750 and 2010 have occurred in the last 40
years”. Furthermore, “annual anthropogenic GHG
emissions have increased by 10 GtCO2eq between
2000 and 2010, with this increase directly coming
from energy supply (47%), industry (30%), transport
(11%) and buildings (3%) sectors”.

To counter these trends, the IPCC’s WG 3
assessed several “mitigation pathways and measures in
the context of sustainable development”. They argued
that “mitigation scenarios in which it is likely that the
temperature change caused by anthropogenic GHG
emissions can be kept to less than 2°C relative to pre-
industrial levels are characterized by atmospheric con-
centrations in 2100 of about 450ppm CO2eq”. How-
ever, to reach this target would include “substantial
cuts in anthropogenic GHG emissions by mid-century
through large-scale changes in energy systems and
potentially land use” (IPCC 2014d: 12). But “delaying
mitigation efforts beyond those in place today
through 2030 is estimated to substantially increase the

difficulty of the transition to low longer-term emis-
sions levels and narrow the range of options consist-
ent with maintaining temperature change below 2°C
relative to pre-industrial levels” (IPCC 2014d: 14). The
IPCC agreed that “mitigation scenarios reaching
about 450 to about 500 ppm CO2eq by 2100 show
reduced costs for achieving air quality and energy
security objectives, with significant co-benefits for
human health, ecosystem impacts, and sufficiency of
resources and resilience of the energy system” (IPCC
2014d: 16) and that “mitigation scenarios reaching
around 450 ppm CO2eq concentrations by 2100 show
large-scale global changes in the energy supply sector”
(IPCC 2014d: 18). 

Working Group WG 3 of IPCC AR5 also noted the
high relevance of soft factors, for example: “[e]ffi-
ciency enhancements and behavioural changes, in
order to reduce energy demand compared to baseline
scenarios without compromising development, are a
key mitigation strategy in scenarios reaching atmos-
pheric CO2eq concentrations of about 450 to about
500 ppm by 2100” and “behaviour, lifestyle and cul-
ture have a considerable influence on energy use and
associated emissions, with high mitigation potential in
some sectors, in particular when complementing tech-
nological and structural change” (IPCC 2014d: 22).

For the IPCC, “decarbonizing (i.e. reducing the car-
bon intensity of) electricity generation is a key compo-
nent of cost-effective mitigation strategies in achieving
low-stabilization levels (430–530ppm CO2eq); in most
integrated modelling scenarios, decarbonization hap-

Figure 1.13: Total annual anthropogenic GHG emissions by groups of gases 1970–2010. Source: IPCC (2014d: 9).

71 See at: <http://www.ipcc.ch/pdf/assessment-report/ar5/
wg3/ipcc_wg3_ar5_summary-for-policymakers.pdf>.
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pens more rapidly in electricity generation than in the
industry, building, and transport sectors”. The IPCC
suggested replacing “coal-fired power plants with
modern, highly efficient natural gas combined-cycle
power plants or combined heat and power plants”,
while increasing reliance on bioenergy may imply
“challenges and risks” (IPCC 2014d: 22).

In the transport sector, “technical and behavioural
mitigation measures for all transport modes, plus new
infrastructure and urban redevelopment investments,
could reduce final energy demand in 2050 by around
40% below the baseline" (IPCC 2014d: 23) and in the
building sector: “lifestyle, culture and behaviour signif-
icantly influence energy consumption in buildings”,
and “the energy intensity of the industry sector could
be directly reduced by about 25% compared to the cur-
rent level through the wide-scale upgrading, replace-
ment and deployment of best available technologies,
particularly in countries where these are not in use and
in non-energy intensive industries” (IPCC 2014d: 25). 

In Agriculture, Forestry and Other Land Use
(AFOLU) the IPCC saw “the most cost-effective miti-
gation options in forestry are afforestation, sustaina-
ble forest management and reducing deforestation,
with large differences in their relative importance
across regions. In agriculture, the most cost-effective
mitigation options are cropland management, grazing
land management, and restoration of organic soils”
(IPCC 2014d: 26). With regard to human settlements
and urbanization, “the largest mitigation opportuni-
ties … are in rapidly urbanizing areas where urban
form and infrastructure are not locked in, but where
there are often limited governance, technical, finan-
cial, and institutional capacities” (IPCC 2014d: 28).

In discussing the financial aspects, the IPCC
argued that “in many countries, the private sector
plays central roles in the processes that lead to emis-
sions as well as to mitigation. Within appropriate ena-
bling environments, the private sector, along with the
public sector, can play an important role in financing
mitigation” (IPCC 2014d: 31). Working Group (WG)
3 of the IPCC concluded that “policy linkages among
regional, national, and sub-national climate policies
offer potential climate change mitigation and adapta-
tion benefits” that can “be established between
national policies, various instruments, and through
regional cooperation” (IPCC 2014d: 32).

1.7.7.5 Political Dimension of Sustainability 
Transition

The political dimension of ‘sustainability transition’
has been extensively discussed and many approaches,

analysis and proposals have been submitted so far.
Grin (2010: 223) suggested that the transition to sus-
tainable development can no longer rely on central-
ized government institutions of political administra-
tive steering, given the “more prominent role of the
interactions between the state, market, and society”.
He argued that a governance perspective “allows us to
consider transition management, strategic niche man-
agement and interrelated processes in the real world”. 

Grin (2010: 237) reviewed the contemporary pro-
cesses of institutional change in modern societies with
regard to a) structural changes affecting the polity and
dealing with institutional transformations between
the four key actors: state, market, society and science;
b) structural changes in innovative systems relating to
the development and use of new technologies, and c)
the emergence of new, often transnational, arrange-
ments for corporate governance. 

This perspective lacks an analysis of the transfor-
mation of international politics of peace and security
that compares the international, regional and global
impacts of a continuation of business-as-usual policies
and of the sustainability paradigm. Based on the first
three levels, Grin (2010: 247) argued that “at the
regime level, major processes of transformations go
on in the institutions of state, market, civil society and
knowledge, and their mutual alignment.”

Grin interpreted these changes as the result of two
processes resulting from: a) “influences on the regime
from landscape-level trends, such as globalization,
individualization, Europeanization and the politiciza-
tion of side effects, as well as derived trends such as
privatization and liberalization;” and b) the responses
to “the challenges these practices have come to face
during the past two decades as a consequence of feed-
back processes.”

A different approach was taken by Roeland J. in ’t
Veld (2011: xv; see chapter 40 in this volume). He sug-
gested decision-makers in politics, business, science,
civil society and the media should create governance
arrangements beyond traditional borders; “sustaina-
bility requires transgovernance”, where action is based
on thinking: a) beyond classical governance style and
towards a culturally sensitive meta-governance for sus-
tainable development; b) beyond disciplinary scien-
tific research, towards more transdisciplinarity.

These studies by Grin (2010) and in ’t Veld (2011)
link the intensive scientific debate on global environ-
mental and climate governance to the process of sus-
tainability transition. Other studies have addressed
governance aspects and perspectives of sustainability
transition (Loorbach 2007). Governance aspects were
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also discussed prior to the Rio+20 summit but no pro-
posals for international governance for sustainability
transition, e.g. the upgrading of UNEP from a pro-
gramme to a specialized agency, were adopted in its
outcome document.

1.7.7.6 The Cultural Dimension of Sustainability 
Transition

While many studies of sustainability transition have
focused on technological innovation in the relevant
industrial sectors, especially energy, and on govern-
ance aspects, the societal and cultural dimension has
been less prominent. Myles (2012) found a deep cul-
tural transition was needed in the British army and
Morrow, Rothwell, Burford et al. (2013) inquired into
the cultural dimension of transition for overseas med-
ical staff in the UK.

In the social sciences there has been an intensive
debate on postmodern values and value changes
(Inglehart 1977) and on changes of attitudes and pref-
erences towards sustainability (Raskin/Banuri/Gallo-
pin et al. 2002; Leiserowitz/Kates/Parris et al. 2006).
The WBGU used values as “a shared perception of
something worth striving for”, where cultural values
refer “to something that has evolved socioculturally,
something that exists independent of individuals”. It
stated that “attitudes relate to certain objects, people
(groups), ideas, and ideologies, or specific situations”
(Häcker/Stapf 1994). In contrast to short-term inten-
tions and long-term value systems, attitudes “repre-
sent evaluations and action tendencies with regard to
attitude objects, and are usually stable over the
medium term”, while opinions are understood as “ver-
balizations of attitudes and values”. 

The WBGU (2011: 77) argued that various barriers
prevent “value systems from impacting on behaviour,
at both individual and social or structural level”, and
that a change in behaviour requires “a material and
cognitive basis”. A transition towards sustainability is
structurally constrained by the prevailing path depend-
ence, as well as the high level of carbon infrastructure
and its political and electoral influence on decision-
makers in parliaments and in the executive sector. 

Analysis of the so-called soft aspects of sustainabil-
ity transition, e.g. of the constraints, obstacles and
barriers to a change in opinion, attitudes, value sys-
tems and behaviour, requires the expertise of not only
sociologists, social psychologists and anthropologists,
but also of political scientists. It should include an
analysis of cognitive perceptual and evaluative barriers
created by the established traditional world views of

scientists and the mindsets of policymakers (Oswald
Spring/Brauch 2011).

1.8 Structure of this Handbook and 
its Contributions

The sixty authors of this Handbook are citizens of or
work in eighteen different countries from all five con-
tinents. They come from or work in Africa (3, all from
South Africa); the Americas (16): Brazil (3), Canada
(1), Mexico (5), and the US (7); Asia (5): China (2),
Singapore (2) and Thailand (1); Australia (3); and
Europe (33 or 43): particularly Belgium (1), France (1),
Germany (21), Ireland (2), Norway (1), Poland (1),
Sweden (1), the Netherlands (7), and the United King-
dom (8). Three-fifths of them are male and two-fifths
female. 

The authors were trained or are working in the fol-
lowing scientific disciplines:

• Anthropology (3): Lourdes Arizpe, Twig Johnson
and Úrsula Oswald Spring; 

• Climate Studies (6): Sophie Adams, Rebecca Fro-
ese Hans Joachim Schellnhuber, Carl-Friedrich
Schleussner, Olivia Maria Serdeczny, and Simon
Dalby; 

• Demography (2): Hongmin Chen and Hania Zlot-
nik; 

• Development Studies (4): Sophie Adams, Lucy
Baker, Asfaw Kumssa and Carl Middleton; 

• Ecology and Environmental Studies (9): Úrsula
Oswald Spring, Philipp Schepelmann, Monica de
Andrade, Philipp Späth, Bonno Pel, Belinda Yuen,
Sander Happaerts, Cecilia Tortajada and Gregory
Trencher; 

• Economics (11): Karoline Augenstein, Audley
Genus, Jan Jonker, Flor Avelino, Sylvia Lorek, Cze-
slaw Mesjasz, Linda O’Riordan, Ilona Magdalena
Otto, Uwe Schneidewind, Mike Hodson and
Hongmin Chen; 

• Engineering (3): Karlson ‘Charlie’ Hargroves, Carl
Middleton and Martin Keulertz; 

• Geography (8): Simon Dalby, Eckart Ehlers, Peter
Michael Link, Simon Marvin, Jürgen Scheffran,
Janpeter Schilling, Rebecca Froese and Martin F.
Price; 

• Philosophy (3): Claudia Köhler, Bonno Pel, Olivia
Maria Serdeczny and Úrsula Oswald Spring; 

• Physics (4): John Grin, Czeslaw Mesjasz, Jürgen
Scheffran and Hans Joachim Schellnhuber; 

• Political Science (13): Karoline Augenstein, Hans
Günter Brauch, John Grin, Juan Antonio Le
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Clercq, Radhika Perrot, Britta Rennkamp, Marit
Sjøvaag, Carolyn M. Stephenson, Eduardo Viola,
Mike Hodson, Larissa Basso, Tobias Ide and Lucy
Baker;

• Psychology (2): Coleman, Morton Deutsch, and
Úrsula Oswald Spring; 

• Sociology (3): Flor Avelino, Claudia Köhler and Sir
Robert Worcester; 

• Sustainable Development (5): Sander Happaerts,
Roeland J. in ’t Veld, Mark Swilling, Mike Hodson
and René Kemp; and 

• Urban Studies (3): Xuemei Bai, Belinda Yuen and
Shivant Jhagroe. 

The book reflects a methodological pluralism and sev-
eral chapters aim for a transdisciplinary and trans-
formative approach. All chapters in this Handbook
have been peer-reviewed, and the book is organized
into ten parts.72

1.8.1 Moving towards Sustainability 
Transition 

Simon Dalby (CIGI Chair in the Political Economy of
Climate Change at the Balsillie School of Interna-
tional Affairs and Professor of Geography and Envi-
ronmental Studies at Wilfrid Laurier University,
Waterloo, Canada) argues in chapter 2, “Contextual
Changes in Earth History”, that human activities have
changed the parameters of the Holocene so much
that we now live in the Anthropocene. Studies in
earth system science suggest that sustainable develop-
ment and plans for transitions to a sustainable peace
must consider the possibility of rapid phase shifts in
the biosphere. Constraining human activities to eco-
logical boundaries in the earth system is key to sus-
tainability, but rapid shifts may be coming. Sustaina-
bility planning must think beyond national security
and recognize that human actions are shaping the
future of the planet and are changing the geopolitical
context. Adopting the perspective of a geopolitical
ecology focusing on global economic production
rather than only on environmental protection is key to
the future if planetary stewardship of the Anthropo-
cene is to be successful. 

In chapter 3, “Paradigm and Praxis Shifts: Transi-
tions to Sustainable Environmental and Sustainable
Peace Praxis”, Carolyn Stephenson (Associate Profes-
sor of Political Science at the University of Hawaii at

Manoa and affiliate faculty member in its Matsunaga
Institute for Peace, US) claims that the paradigms of
both sustainable environmental practice and sustaina-
ble peace practice have rapidly diffused in past dec-
ades, but unevenly across time and space, across
regions, and within countries. Until recently, research-
ers in environmental studies and peace studies have
often ignored each other. Cooperation between them
is a significant change. This chapter reviews the para-
digms of sustainable environment and sustainable
peace as an incomplete engagement with each other. 

John Grin (Professor at the Department of Politi-
cal Science of the University of Amsterdam, The
Netherlands) introduces in chapter 4 on “Transition
Studies: Basic Ideas and Analytical Approaches” dif-
ferent approaches to (i) understanding and (ii) shap-
ing transition dynamics. He distinguishes among
three key approaches: 1) A socio-technical approach,
with the multi-level perspective as its main concept, and
strategic niche management as its governance concept;
2) A complex (adaptive) system based approach, using
the concept of transition patterns, with transition man-
agement as its governance concept; 3) A governance
approach, which has elaborated the politics of transi-
tion dynamics, with reflexive design as the core of its
approach to shaping transition. Further, work based on
the social theory of practice have helped to bring in
consumption practices into transition theory, and an
approach focusing on innovation systems has helped to
understand how different arrangements may become
interconnected so as to produce a transition. 

In chapter 5, “Transformative Science for Sustain-
ability Transitions”, Uwe Schneidewind (President of
the Wuppertal Institute for Climate, Environment,
Energy and Professor for Sustainable Transition Man-
agement at the University of Wuppertal), Mandy
Singer-Brodowski (scientific coordinator of the Center
for Transformation Research and Sustainability at the
University of Wuppertal) and Karoline Augenstein
(research fellow at the Wuppertal Institute for Cli-
mate, Environment, Energy) (all from Germany) argue
that sustainability transitions require a knowledge pro-
duction that contributes actively to the Grand Chal-
lenges of twenty-first-century societies. In their view,
scientific institutions play a key role in the transforma-
tion towards sustainability and peace. A ‘transforma-
tive science’ is needed that not only analyses pro-
cesses of transformation, but also actively supports
and accelerates them. Drawing from the German sci-
ence system, they introduce the concept of ‘trans-
formative science’ and its implications for (1) the
methodologies of transdisciplinary and transformative72 The summaries of the chapters are based on condensed

abstracts written by the authors.



50 Hans Günter Brauch and Úrsula Oswald Spring

research, (2) institutional capacity-building for facili-
tating such a research approach, and (3) the national
science systems and national science policies that will
enable this new mode of knowledge production.

1.8.2 Aiming for Sustainable Peace 

The second part of the book addresses sustainable
peace and includes two chapters on the use of this
concept in peace psychology, from a gender perspec-
tive and in its environmental dimension as peace with
nature. In chapter 6, Morton Deutsch (E. L.
Thorndike Professor and director emeritus of the
Morton Deutsch International Center for Coopera-
tion and Conflict Resolution (MD–ICCCR) at Teach-
ers College, Columbia University, US) and Peter T.
Coleman (Professor of Psychology and Education at
Columbia University at Teachers College and The
Earth Institute and who teaches courses in Conflict
Resolution, Social Psychology, and Social Science
Research; Director of the Morton Deutsch Interna-
tional Center for Cooperation and Conflict Resolu-
tion (MD–ICCCR) at Teachers College, Columbia
University, US) introduce “The Psychological Compo-
nents of a Sustainable Peace”, based on the introduc-
tory chapter of their book (Coleman/Deutsch 2012),
They enhance the understanding of sustainable peace
by supplementing the standard approach of studying
the prevention of destructive conflict, violence, war
and injustice with the equally important investigation
of the promotion of the basic conditions and pro-
cesses conducive to lasting peace. In addition to
addressing the pervasive realities of oppression, vio-
lence and war, peace requires us to understand and
envision the alternatives we wish to construct. 

In chapter 7, “The Essence of Peace? Toward a
Comprehensive and Parsimonious Model of Sustaina-
ble Peace”, Peter T. Coleman (Columbia University,
US) highlights the basic commonalities of a “harmoni-
ous sustainable peace”, summarizes the main compo-
nents of sustainable peace, presents a sketch of a
more parsimonious model of sustainable peace
informed by dynamic systems theory and dynamic
minimalism, and outlines an agenda for future study
and education in this area

In chapter 8, “Development with Sustainable-
Engendered Peace: A Challenge during the Anthropo-
cene”, Úrsula Oswald Spring (Research Professor at
the National Autonomous University of Mexico
(UNAM) in the Regional Multidisciplinary Research
Center (CRIM) in Cuernavaca, Mexico) examines the
evolution of the concept of peace from a negative

towards a positive, sustainable, and engendered con-
cept, with reference to long-term violence, embedded
in the patriarchal system and characterized by authori-
tarianism, exclusion, discrimination, exploitation, and
violence. These threats are consolidated by patriarchal
institutions, religious controls, self-identified beliefs
and social representations, and totalitarian exercise of
power affecting natural resources and human develop-
ment. The chapter explores the concept of a sustaina-
ble-engendered peace, attempts to understand the
links to patriarchy and its war system, and explores
the potential for a holistic and cosmopolitan peace
that may challenge the root causes of violence and
destruction.

In chapter 9, “Sustainable Peace in the Anthropo-
cene: Towards Political Geoecology and Peace Ecol-
ogy”, Hans Günter Brauch (Privatdozent (Adj. Prof.)
at the Faculty of Political Science and Social Sciences,
Free University of Berlin (ret.) and chairman of Peace
Research and European Security Studies (AFES-
PRESS, Germany) conceptualizes possible linkages
between the ‘sustainability transition’ research para-
digm and the rethinking of peace, security, develop-
ment and the environment or ecology since 1990.
With the transition from the Holocene to the Anthro-
pocene the threat to the survival of humankind has
changed. We are now the threat due to the increase in
our burning of hydrocarbons and the accumulation of
greenhouse gases in the atmosphere. This new threat
cannot be countered with traditional military strate-
gies any longer but requires a long-term transforma-
tive change of our economy with its production and
consumption and of the energy, transportation, agri-
cultural and housing sectors towards a low-carbon
economy that would be the result of a process of a
transition to sustainability. Such a long-term trans-
formative change can avoid climate-induced and
resource-scarcity-driven violent conflicts. This chapter
recommends the development of possible linkages
between sustainable development, human security
and sustainable peace in the context of a political
geoecology and a peace ecology. There is a need for
more conceptual, theoretical and empirical research
on the possible linkages between peace studies and
ecology, that takes into account the changed human
and environmental conditions in the Anthropocene.
The added value is to sensitize the research on ‘sus-
tainability transition’ to reflect on the impact of its
realization on sustainable peace and human security.
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1.8.3 Meeting the Challenges of the Twenty-
First Century: Demographic Imbalances, 
Temperature Rise and the Climate–
Conflict Nexus

In chapter 10, “Population imbalances: Will they con-
tinue over the rest of the century?”, Hania Zlotnik
(consultant and former director of the United
Nations Populations Division, US/Mexico) states that
current population dynamics vary markedly between
countries. In 2010, forty-six per cent of the world’s
population lived in countries with below-replacement
fertility, while nineteen per cent lived in countries
with such high fertility that their combined popula-
tions are likely to double by 2050. The remaining
thirty-five per cent lived in countries where fertility
levels had declined considerably but where the poten-
tial for continued population growth remains high.
Both population momentum and long-standing differ-
ences in population dynamics between these groups
of countries are expected to continue in the medium
term. Reducing population imbalances by the end of
the century requires that the high-fertility countries
accelerate the reduction of fertility to reach below-
replacement levels before 2100.

In chapter 11, “The Challenge of a 4°C World by
2100”, Hans Joachim Schellnhuber (Director of the
Potsdam Institute for Climate Impact Research (PIK),
Germany), Olivia Maria Serdeczny (research analyst
at Climate Analytics, Germany), Sophie Adams
(research analyst at Climate Analytics, from Aus-
tralia), Claudia Köhler (Personal Executive Advisor to
the Director, PIK, Germany), Ilona Magdalena Otto
(researcher at PIK, Germany), and Carl-Friedrich
Schleussner (climate scientist with Climate Analytics,
Berlin and PIK, Germany) argue that our understand-
ing of the earth system and the climate change
impacts expected in the coming decades is developing
at a rapid pace. They argue that we need to take into
account the different degrees of vulnerability not only
across but also within nation states. The ramifications
of non-linear impacts and their uneven distribution
are likely to be deleterious to the stability and well-
being of our societies. If we wish to understand the
challenges associated with a 4°C world, such a world
needs to be imagined.

In chapter 12, “The climate–conflict nexus: Path-
ways, regional links and case studies”, Tobias Ide
(head of the research field Peace and Conflict at the
Georg Eckert Institute in Braunschweig, Germany), P.
Michael Link (postdoctoral scientist at the Research
Group Climate Change and Security (CLISEC), Insti-

tute of Geography, University of Hamburg, Ger-
many), Jürgen Scheffran (professor at the Institute of
Geography and the Center for Earth System Research
and Sustainability (CEN), Germany, head of CLISEC
in the CliSAP Cluster of Excellence, Hamburg Univer-
sity, Germany), Janpeter Schilling (Associate at Inter-
national Alert in London, postdoctoral researcher
with CLISEC at Hamburg University, Germany) claim
that the role of climate change as a potential cause of
violent conflict has been debated in the scholarly and
policy communities for years. They review the most
recent quantitative and qualitative literature and find
that research on the issue has produced little consen-
sual findings so far. Further, they discuss major theo-
retical, conceptual and empirical issues and describe
possible pathways linking climate change to violent
conflict. They analyse the climate–conflict nexus in
different world regions and present three qualitative
case studies: in north-western Kenya, the Nile Basin,
and Israel/Palestine. They see possible reasons for the
lack of scientific consensus in the difficulties existing
approaches have in adequately capturing the complex
links between climate change, vulnerability, and vio-
lent conflict. 

In chapter 13, “From a Climate of Complexity to
Sustainable Peace: Viability Transformations in the
Anthropocene”, Jürgen Scheffran (see above, Ger-
many) argues that in an increasingly interconnected
climate of complexity, the stabilization of human–
environment interactions is a major challenge in inter-
national relations that demands the integration of
complexity science with global governance. This chap-
ter highlights several cases of complex crises where
cascading events have affected international stability.
Climate change is considered as a risk multiplier
which disturbs the balance between natural and social
systems and amplifies the consequences through com-
plex impact chains that affect the functioning of criti-
cal infrastructures and supply networks; intensify the
nexus of water, energy and food; lead to production
losses, price increases and financial crises in other
regions through global markets; undermine human
security, social living conditions and political stability;
and trigger or aggravate migration movements and con-
flict situations. An integrative framework of human–
environment interaction is used to analyse destabilizing
developments, tipping elements and cascading risks,
as well as concepts of resilience, viability and sustain-
able peace. 
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1.8.4 Initiating Research on Global 
Environmental Change, Limits to 
Growth, Decoupling of Growth and 
Resource Needs

The next four chapters deal with international efforts
to initiate research on global environmental change,
on the ‘Limits to Growth’, and on a decoupling of
economic growth from resource needs. In chapter 14,
Lourdes Arizpe (Professor, Regional Center for Multi-
disciplinary Research, National Autonomous Univer-
sity of Mexico), Martin F. Price (Professor, Director
of the Centre for Mountain Studies (CMS), Perth
College, University of the Highlands and Islands
(UHI), Scotland, UK), and Sir Robert Worcester
(Emeritus Chancellor of the University of Kent, Visit-
ing Professor  and Honorary Fellow at the London
School of Economics, UK) document “The first dec-
ade of initiatives for research on the Human Dimen-
sions of Global (Environmental) Change (1986–1995)”.
They present and discuss the emergence of initiatives
for research on the human dimensions of global
change up to the 1996 launch of the International
Human Dimensions Programme on Global Environ-
mental Change (IHDP). In 1990, International Social
Science Council (ISSC) launched the Human Dimen-
sions of Global Environmental Change Programme
(HDP), identifying seven broad research topics. Simul-
taneously various related national and regional
research initiatives emerged. 

In chapter 15, “From HDP to IHDP: Evolution of
the International Human Dimensions of Global Envi-
ronmental Change Programme (1996–2014)”, Eckart
Ehlers (Professor emeritus, Bonn University, Ger-
many) reviews as a process of maturation of social sci-
ence research the challenges of climate and global
environmental change that became part of the Earth
System Science Partnership (ESSP) and in 2015 were
fully integrated into the Future Earth initiative. 

In chapter 16, “From the Limits to Growth to
2052”, Marit Sjovaag (political scientist working on
climate policy, Norway) summarizes the content of
and the debate around the ‘Limits to Growth’ and its
updates, from 1972 until 2012. The chapter presents
the background and political context to the original
1972 study, and follows the debate on the four books.
The methodology of systems analysis is briefly intro-
duced and the analyses are presented, as are the reac-
tions from academia and political and economic inter-
ests. The chapter addresses the research questions of
why the debate around the ‘Limits to Growth’ became
so polarized, and how the original scenarios have

been updated over the last four decades. The chapter
concludes with Randers’ forecast (2012) for the next
forty years.

Finally, in chapter 17, “Preparing for Global Tran-
sition: Implications of the Work of the International
Resource Panel”, Mark Swilling (Professor of Sustain-
able Development, School of Public Leadership, Uni-
versity of Stellenbosch, South Africa) briefly describes
the establishment of the International Resource Panel
(IRP) by UNEP in 2007 as a panel of scientific
experts. In his review of the IRP’s activity he uses a
material flow analysis perspective, as the primary
focus of the IRP is on global resource use and poten-
tial alternatives. The notion of a ‘third great transfor-
mation’ is deployed to suggest that the work of the
IRP is documenting the endgame of the industrial
socio-metabolic regime. Three clusters of reports are
addressed: (a) global resource perspectives, with spe-
cial reference to decoupling rates of economic growth
from rates of resource use by focusing on the impor-
tance of resource productivity; (b) nexus themes,
including cities, food, trade, and GHG mitigation
technologies; and (c) specific resource challenges with
respect to two clusters of issues, metals and ecosys-
tem services. He concludes that a resource-use per-
spective adds to an understanding of the unsustaina-
bility of the current global system, complementing the
outputs of climate science on the effects of anthropo-
genic carbon emissions and ecosystem science on the
implications of biodiversity degradation. The IRP
anticipates the possibility of a more resource efficient
socio-metabolic order but it has not yet addressed the
dynamics and modalities of transition from an institu-
tional and macro-economic perspective.

1.8.5 Developing Theoretical Approaches to 
Sustainability and Transitions 

In the next three chapters, an economist from Poland
(Czeslaw Mesjasz), three political scientists from the
Netherlands (B. Pel, Flor Avelino and S. S. Jhagroe),
and three geographers from the UK and Germany
(Mike Hodson, Simon Marvin and Philipp Späth)
present different theoretical approaches to sustaina-
bility and transitions. 

In chapter 18, “Sustainability and Complexity: A
Few Lessons from Modern Systems Thinking”, Cze-
slaw Mesjasz (Associate Professor, Faculty of Mana-
gement, Cracow University of Economics, Poland)
argues that sustainable development, sustainability and
sustainability transition are associated with the growing
complexity of sociopolitical and ecological systems and
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their interactions. The chapter identifies and assesses
the applications of the concepts deriving from com-
plexity studies to the discourse on sustainability and
sustainable development and on related terms. Its
main hypothesis is that a sophisticated language deal-
ing with complexity and applied in the narratives
about sustainability and related ideas requires pro-
founder clarification so as to provide new insights
concerning the description, explanation of causal
links, prediction, normative approach and influence
on societal phenomena.

In chapter 19, “Critical Approaches to Transitions
Theory”, Bonno Pel (postdoctoral researcher, Centre
d’Études du Développement Durable, Université
Libre de Bruxelles, Belgium), Flor Avelino (researcher
and lecturer, DRIFT, Erasmus University Rotterdam,
the Netherlands), and Shivant Jhagroe (PhD
researcher, Eindhoven University of Technology, The
Netherlands) argue that since its emergence as a the-
ory of sustainability transformation, transitions theory
has attracted both policymakers and researchers. As
transitions approaches become established in research
and policy, a process of institutionalization can be wit-
nessed. Yet notwithstanding this mainstreaming, tran-
sitions theory continues to be controversial. Ques-
tions have been raised about its theorization of agency
and transformation dynamics, and especially about
the normative assumptions underlying its intervention
strategies. There are repeated calls for ‘critical
approaches’ to transitions theory. This contribution
explores these, guided by a constructive attitude. The
argument starts from the consideration that transi-
tions theory harbours distinctly ‘critical’ elements:
What are the critical contents of transitions theory?
How can the critical contents of transitions theory be
retained and developed further? These questions are
answered through a historical comparison with the
critical-theoretical project as initiated by Marx, Hork-
heimer and Adorno, amongst others. As with transi-
tions studies, this project was meant to diagnose the
social problems of its time, and to articulate corre-
sponding remedial strategies. It ran into various inter-
nal contradictions, however, and these provide useful
insights for the further development of critical transi-
tions. The main conclusion is that transitions theory
is well equipped to deal with these critical-theoretical
paradoxes, but also displays tendencies towards
relapsing into the pitfalls. 

In chapter 20, Mike Hodson (Research Fellow,
University of Manchester, Sustainable Consumption
Institute (SCI) and Manchester Institute of Innova-
tion Research (MIoIR), UK), Simon Marvin (Direc-

tor, Urban Institute and Professor, Department of
Geography, Sheffield University, UK) and Philipp
Späth (who heads a research project on Smart EcoCi-
ties, Institute of Environmental Social Sciences and
Geography, Albert-Ludwigs-University Freiburg, Ger-
many) address “Sub-national, Inter-scalar Dynamics:
The Differentiated Geographies of Governing Low-
Carbon Transitions—With Examples from the UK”
with the aim of improving the analytical understand-
ing of low-carbon transitions at and in between multi-
ple geographical scales, particularly ‘below’ the
national level. Taking the Multilevel Perspective
(MLP) as their starting point, they show that it offers
tools for thinking through the institutional and tech-
nological conditions and rules through which regimes
reproduce or change over time. But it is not well
equipped to facilitate the study of transitional dynam-
ics as they unfold in space. The chapter sets out sev-
eral levels on a spatial scale and activities that are rel-
evant to transition activity but with which the MLP so
far engages only partially. The chapter explicitly iden-
tifies very different, yet coexisting, scales of transition
activity that aim at low-carbon transitions in the UK.
It demonstrates the possibilities of attributing differ-
ent spaces and levels to particular transition activities
on a geographical scale and highlights the dynamics
between these scaled activities. It initiates debate on
the ‘appropriate’ mechanisms for dialogue ‘between’
governance levels and differently scaled transition
activities.

1.8.6 Analysing National Debates on 
Sustainability in North America

The next three chapters by Twig Johnson (US), Simon
Dalby (Canada) and Juan Antonio Le Clercq (Mexico)
offer three case studies on aspects of national debates
and policies in the three North American Free Trade
Agreement (NAFTA) countries. 

In chapter 21, “Policy, Politics and the Impact of
Transition Studies”, Twig Johnson (Writer/Consult-
ant, Kingston, Massachusetts, US) argues that transi-
tion studies are undertaken in a variety of contexts
and at various levels of society. Researchers hope and
in some cases expect that their studies will be used to
address challenges to sustainability transition. The
relationship between research and effective action
poses a challenge that transition studies must address.
As part of an effort to study the different contexts in
which sustainability transition studies have developed,
Johnson discusses a 1999 report by the US National
Research Council (NRC), Our Common Journey: A
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Transition toward Sustainability (NRC 1999). The
study was begun in 1996 during the Clinton and Gore
administration. Sustainable development and environ-
ment were high on their list of priorities. The time
seemed ripe for looking at ways in which science
could better support US policy efforts to transition to
sustainability. It was the best of times. Shortly after
publication (December 1999) the political climate
changed radically, especially after the 9/11 terrorist
attacks. Johnson reviews this study and related efforts
to address the sustainability transition challenge fif-
teen years since its publication.

In chapter 22, “Geopolitics, Ecology and Stephen
Harper’s Reinvention of Canada”, Simon Dalby (see
above, Canada) analyses the impact of the election to
power of the Conservative Party in Canada in 2006
with a vision of the world that was much more com-
petitive than previous Liberal or earlier conservative
visions. Dalby interprets this as an attempt to reinvent
Canada as a player in a world of competitive geopoli-
tics rather than as a good citizen in a shared biosphere.
Foreign and domestic policy have been shaped by this
new view, and this has led to the abrogation of the
Kyoto protocol. Since Canada is an energy super-
power and oil exporter, it has also led to substantial
attacks by the government on environmental science
and regulatory processes, as these might obstruct
resource company projects. What is being sustained in
this process is a vision of Canada antithetical to what
in most parts of the world would be considered sus-
tainable. The lessons to be learnt for sustainable tran-
sitions are many, most notably the importance of
thinking carefully about conventional politics and the
dangers of narrowly-cast nationalist and populist
attacks on environmental policies and sustainability
initiatives. 

In chapter 23, “Regime Change, Transition to Sus-
tainability and Climate Change Law in México”, Juan
Antonio Le Clercq (professor, International and Polit-
ical Sciences Department, Universidad de las Améri-
cas, Puebla (UDLAP), Mexico) examines the creation
of the Climate Change Law in Mexico as a govern-
ance regime, where the legislative deliberations ori-
ented towards creating the Climate Change Law
between 2005 and 2012 are understood as a pathway
to a sustainable transition. The chapter discusses the
principal elements of Mexican climate policy and
identifies three competing alternatives for climate leg-
islation in 2012. The chapter argues that the energy
sector limits the possibilities for a sustainable transi-
tion in Mexico. 

1.8.7 Preparing Transitions towards a 
Sustainable Economy and Society, 
Production and Consumption and 
Urbanization

In part seven, chapters 24 to 30 deal with “Preparing
Transitions towards a Sustainable Economy and Soci-
ety, Production and Consumption and Urbanization”.
In chapter 24, “Sustainability Transitions: A Dis-
course-Institutional Perspective”, Audley Genus (Pro-
fessor, Small Business Research Centre, Kingston Uni-
versity, Kingston upon Thames, UK) addresses the
complex web of activities and actors necessary for the
transition to sustainability. He reviews various contri-
butions, with a concern for the role that language and
institutional arrangements play in related develop-
ments, in order to improve the understanding of the
problems involved, the issues at stake, and the impli-
cations for policy and practice. He presents a frame-
work for a discussion of sustainability transitions, neo-
institutional theory, and critical discourse analysis by
drawing on neo-institutional theory and critical dis-
course analysis on different factors and actors impli-
cated in (un)sustainable patterns of production and
consumption and the (in)effective governance of envi-
ronmental sustainability-related science, technology
and other phenomena. He considers potential
insights from a discourse-institutional perspective and
the progress that has been made using this approach.

In chapter 25, “New Business Models: Examining
the Role of Principles Relating to Transactions and
Interactions”, Jan Jonker (Professor of Sustainable
Entrepreneurship, Nijmegen School of Management,
Radboud University Nijmegen and Chaire d’Excel-
lence Pierre de Fermat, Toulouse Business School in
Toulouse (France), The Netherlands) and Linda
O’Riardon (Professor of Business Studies and Interna-
tional Management, Director of the KompetenzCen-
trum for Corporate Social Responsibility (KCC),
FOM University of Applied Sciences in Essen, Ger-
many) claim that our current economic ideas no
longer function and that sustainability concerns are
often central. They present the results of exploratory
research initiated by Radboud University Nijmegen
into new business models (NBMs). Their study
focuses on business models that create so-called ‘mul-
tiple value(s)’, a way of organizing that focuses not
just on organization between organizing entities. This
approach generates social and ecological as well as
economic value. For this research, a series of inter-
views was conducted in order to gain insight into the
phenomenon of NBMs and to combine this fresh
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empirical evidence with theoretical underpinnings
from previous scholarship. This data was then used to
explore the field and discover the nature of NBMs,
their features, and how they function in (micro-)prac-
tice. 

In chapter 26, “Sustainable Consumption”, Sylvia
Lorek (head, Sustainable Europe Research Institute
(SERI) Germany e.V.) offers key arguments from the
sustainable consumption literature. The chapter intro-
duces ‘environmental space’ as an early concept
which embedded sustainable consumption within nat-
ural and social boundaries. It explains why a floor as
well as a ceiling for the environmental space has to be
considered and reflects on the space itself, its size and
how to share it. Various possible paths of transition to
reach the environmental space from a position of
over- and under-consumption are linked to various
schools in sustainability research. Lorek emphasizes the
need for a detailed analysis of the concepts of ‘green
growth’ and ‘de-growth’. Relating these concepts to
sustainable consumption research and politics, she dis-
tinguishes between strong and weak sustainable con-
sumption, and outlines enabling mechanisms for sus-
tainable consumption. 

In chapter 27, “Sustainable Consumption and Pro-
duction in China”, Hongmin Chen (Associate Profes-
sor, Department of Environmental Science and Engi-
neering and researcher, Fudan Urban Environmental
Management Research Center and Fudan Tyndall
Center, all at Fudan University, Shanghai, China)
states that the increasing problem of severe resource
scarcity, environmental pollution and ecological deg-
radation has become a great constraint on economic
development in China. Sustainable consumption and
production (SCP), as a primary way to decouple eco-
nomic development from environmental degradation,
has been undertaken in China with energy-saving and
environmental protection policies. She discusses the
main practices of SCP, including the adjustment of
the industrial structure, the promotion of a circular
economy and clean production, the Energy Conserva-
tion and Emission Reduction Project, green procure-
ment, and progress in waste management. Though
China has made some achievements in SCP, it still
faces serious challenges. 

In chapter 28, “The Eco-restructuring of the Ruhr
Area as an Example of a Managed Transition”, Philipp
Schepelmann (acting director, Research Group for
Material Flows and Resource Management, Wupper-
tal Institute for Climate, Environment and Energy,
Germany), René Kemp (Professor of innovation and
sustainable development, International Centre for

Integrated Assessment and Sustainable Development
(ICIS), Maastricht University and professorial fellow,
UNU–MERIT, The Netherlands), and Uwe Schneide-
wind (see above, Germany) present the eco-restruc-
turing of the Ruhr area as a remarkable case of a man-
aged transition, bringing out the importance of
regional actors and factors alongside external stimuli.
The evidence in support of the authors’ hypothesis of
a managed transition in the Ruhr district is: (i) the
vision of blue skies above the Ruhr, (ii) the recon-
struction of the Emscher river system, and (iii) the
emerging energy transition. The ongoing transition of
the Ruhr district requires further analysis which the
authors plan to undertake. The chapter provides a
first attempt at offering an evidence-based narrative of
a region as a real-world laboratory for ecological mod-
ernization. 

In chapter 29, “Transition towards Sustainable
Urbanization in Asia and Africa”, Belinda Yuen (Lee
Kuan Yew Centre for Innovative Cities, Singapore
University of Technology, Singapore) and Asfaw
Kumssa (Chief Technical Advisor, Office of the
United Nations Resident Coordinator’s Office, Nai-
robi, Kenya) show that both continents are the
world’s least urbanized regions. But they are fast
urbanizing; eighty per cent of the world’s projected
urban growth to 2050 is expected to take place in
Africa and Asia. Even though cities in Africa and Asia
are increasingly recognized as engines of growth, they
are sites of extremely high population density, conges-
tion, informal housing and the concomitant expan-
sion of slums and squatter settlements, infrastructure
shortages and environmental degradation. As rapid
urbanization continues, how Africa and Asia manage
the urban transition will not just affect urban eco-
nomic efficiency but will also define their greenhouse
gas footprint. They compare the urbanization of both
regions and discuss the challenges and opportunities
for transition towards sustainable urbanization. 

In chapter 30, “The Role of University Partner-
ships in Urban Sustainability Experiments: Evidence
from Asia”, Gregory Trencher (Assistant Professor in
Environmental Science and Policy, Clark University,
US) and Xuemei Bai (Professor of Urban Environ-
ment and Human Ecology, Fenner School of Environ-
ment and Society, Australian National University, Aus-
tralia) argue that university-driven partnerships and
experiments for advancing urban sustainability are
flourishing across the globe. Responding to drivers
such as calls for stakeholder engagement in research,
tangible social and economic contributions, and gov-
ernment funding incentives, Asian research universi-
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ties are forming cross-sector partnerships and imple-
menting various sociotechnical experiments. The
authors examine the role of university partnerships in
knowledge co-production and the implementation of
urban sustainability experiments in industrialized
Asian nations. By examining fifteen cases from Singa-
pore, Japan, Hong Kong and Korea, they highlight
common attributes and investigate the functions, moti-
vations, barriers and significance of the roles assumed
by different societal sectors. A case study from the Uni-
versity of Tokyo illustrates these attributes in context. 

1.8.8 Examining Sustainability Transitions in 
the Water, Food and Health Sectors 
from Latin American and European 
Perspectives

The next three chapters, in part eight, examine sustain-
ability transitions in the water, food and health sec-
tors from Latin American and European perspectives.
In chapter 31, “Future global water, food and energy
needs”, Cecilia Tortajada (Senior Research Fellow,
Institute of Water Policy, Lee Kuan Yew School of
Public Policy, Singapore) and Martin Keulertz (post-
doctoral research associate, Department for Agricul-
tural and Biological Engineering, Purdue University in
Indiana, US) argue that if present trends continue, it is
unlikely that increasingly overused ecosystems will
meet global water, food and energy needs. Scarcity,
pollution, mismanagement and misallocation of natu-
ral resources will impact every sector on which
humankind depends for survival. In a globalized econ-
omy with increasingly free movement of commodities
and financial and human capital, a poor understand-
ing of the most pressing issues and their interconnect-
edness and interdependences will cause irreparable
damage to Earth and its people. This is a challenging
context for global development, and to understand
and manage the interdependencies between the vari-
ous sectors and their global impact will require com-
prehensive planning and policy implementation, insti-
tutional resilience, partnerships across economic
sectors, and innovation in development in order to
sustainably manage resources in the wake of popula-
tion growth and climate change. 

In chapter 32, “Sustainability Transition in a Vul-
nerable River Basin in Mexico”, Úrsula Oswald
Spring (see above, Mexico) examines a transition pro-
cess that is greatly affected by climate change, social
deterioration and the drugs war. The Yautepec River
Basin in Central Mexico is particularly prone to cli-
mate impacts because of its abrupt slopes, numerous

affluents, and a high population density in its flood-
plain, which is frequently exposed to the impacts of
hurricanes. Taking laissez-faire policies, illegality, gov-
ernment corruption, and public insecurity into
account in a region with high levels of dual vulnerabil-
ity (environmental and social), and which is subject to
extreme events, the chapter reviews the constraints on
the process of transition towards sustainability, espe-
cially when the goals of the people and government are
not the same. People organize themselves to increase
public security and to reduce the impacts of extreme
events which directly affect their lives and livelihoods,
while the government promotes a wide infrastructure.
The study examines the risks perceived by the people
and the ways in which they reduce these risks of
extreme events. The transition process requires an
integration of numerous social, economic, political,
environmental, judicial, cultural and mental factors.
These will help to develop processes and resilience
from the bottom up to deal with this complex emer-
gency, as well as to force the different levels of govern-
ment to enhance the human security of the people. 

In chapter 33, “Sustainability Transition in the
Health Sector in Brazil”, Monica de Andrade (Health
Promotion Graduate Program, University of Franca,
Brazil) analyses the dynamic and the forces influenc-
ing political, sociotechnical and cultural features. The
aim of her study is to identify transition in health in a
Brazil facing globalization, demographic, migration,
environmental and climate change effects and inequi-
ties. Brazil has improved its capacity to formulate,
implement, monitor and evaluate multisectoral and
universal public policies in the last twenty years, with
the implementation of universal health care and con-
ditional cash transfers. These policies have resulted in
the improvement of the health indicators of extreme
poverty and hunger, under-five mortality, maternal
health, infectious diseases, and primary education cov-
erage. Since the frequency of extreme weather events
has been increasing globally and in Brazil cardiovascu-
lar diseases are a leading cause of death, the conse-
quences for health systems must be considered. Mor-
tality due to traffic accidents has also increased, despite
policy efforts and restrictive laws, overwhelming health
services and public financial resources.

1.8.9 Preparing Sustainability Transitions in 
the Energy Sector 

The six chapters in part nine examine “Preparing Sus-
tainability Transitions in the Energy Sector”. Jürgen
Scheffran (see above, Germany) and Rebecca Froese
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(Research Assistant, CLISEC, Hamburg University,
Germany) argue in chapter 34, “Enabling Environ-
ments for a Sustainable Energy Transformation: The
Diffusion of Know-How, Technologies and Innova-
tions in Low-Carbon Societies”, that a sustainability
transition requires transformation processes and inno-
vations in different fields, including new technologies,
products and infrastructures as well as new social
rules and norms. Greening the economy rests on the
rapid and effective dissemination of climate-friendly
technologies, in particular of renewable and efficient
energy systems. A high level of finance and smart gov-
ernance are required in this process in order to
involve the economic and technological capacities of
all countries. Within this progression, the interna-
tional diffusion of know-how, investments and tech-
nologies needs to be strengthened in order to build
up production capacities and the demand for low-car-
bon goods. Furthermore, business and government
actors have to establish international cooperation so
that they can adapt technologies to the local context
and support the transformation towards a low-carbon
society.

In chapter 35, “Considering a Structural Adjust-
ment Approach to the Low-Carbon Transition”, Karl-
son Hargroves (Postdoctoral Fellow, Curtin Univer-
sity, Perth, Australia) raises a range of questions about
how to effectively transition economies to low-carbon
operation over the coming decades as the world
comes to grips with the need to significantly reduce
greenhouse gas emissions. Increasing pressure is now
being felt across a range of sectors to reduce emis-
sions, in particular carbon-related fuel consumption,
and this is leading to autonomous emissions reduc-
tion efforts—typically ad hoc and business-led. How-
ever, in order to meet the ambitious targets for the
reduction of greenhouse gas emissions now set by the
world’s largest economies, a structural adjustment
approach may be needed, and this needs to be effec-
tively underpinned and appropriately expedited at an
economy-wide level. Hargroves introduces key lessons
from structural adjustment programmes for the low-
carbon transition and how the willingness to adjust
structures of the economy to deliver low-carbon out-
comes can be increased. 

Britta Rennkamp (researcher, Energy Research
Centre and fellow, African Climate and Development
Initiative, University of Cape Town, South Africa) and
Radhika Perrot (senior researcher, Mapungubwe
Institute for Strategic Reflection (MISTRA), Johannes-
burg, South Africa) examine, in chapter 36, “Drivers
and Barriers to Wind Energy Technology Transitions

in India, Brazil and South Africa”, by analysing actors
and institutions that have played a role in the develop-
ment and diffusion of wind energy technologies, from
a technological innovation systems (TIS) perspective.
They introduce innovation capabilities, the enabling
environment and policy-independent strategies as the
main drivers for the development of TIS. Their aim is
to contribute to improving the understanding of driv-
ers of and barriers to innovation relevant to successful
transitions towards cleaner technologies and less car-
bon-intensive economies. 

In chapter 37, “Sustainability Transitions and the
Politics of Electricity Planning in South Africa”, Lucy
Baker (research fellow, Science Policy Research Unit,
University of Sussex and visiting fellow, Energy
Research Centre, University of Cape Town; UK)
shows that after decades of cheap, abundant coal-
fired electricity, from which large international mining
and energy conglomerates and wealthy households
have benefited disproportionately, South Africa is
experiencing a supply-side crisis. In 2011, the coun-
try’s first integrated resource plan for electricity (IRP)
was promulgated after a prolonged consultation pro-
cess throughout 2010. This plan anticipates that
renewable energy will constitute twenty per cent of
installed generation capacity by 2030, and that this
will deliver approximately nine per cent of supply.
Coal will retain the greatest share alongside a poten-
tial yet currently uncertain nuclear sector. She exam-
ines electricity governance in South Africa and the
highly politicized policy-making process for IRP in
which vested interests have played a major role; and
considers the extent to which IRP has facilitated a
low-carbon transition. 

In chapter 38, “Low Carbon Green Economy: Bra-
zilian Policies and Politics of Energy, 2003–2014”,
Eduardo Viola (Full Professor, International Relations
at the University of Brasília and senior researcher, Bra-
zilian Council for Scientific Research (CNPQ), Brazil)
and Larissa Basso (PhD candidate, University of
Brasília and researcher, Brazilian Federal Agency for
Support and Evaluation of Graduate Education
(CAPES), Brazil) argue that achieving sustainability is
complex. A low-carbon green economy is introduced
as a good paradigm for guiding policy-making towards
respecting these boundaries; it includes the objective
of the decarbonization of energy systems in order to
mitigate climate change. The authors show how Bra-
zilian energy policies and politics evolved from 2003
to 2014, and they identify an upward and downward
trend in the production of energy from low-carbon
sources and a stable trend in energy efficiency. They
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conclude that Brazil has not yet embraced the low-car-
bon green economy even though significant forces are
promoting it, while powerful political forces are
opposed. 

In chapter 39, “Sustainable Electricity Transition in
Thailand and the Role of Civil Society”, Carl Middle-
ton (lecturer, MA in International Development Stud-
ies (MAIDS) Program and Deputy Director for Inter-
national Research, Center for Social Development
Studies (CSDS), Faculty of Political Science, Chula-
longkorn University, Bangkok, Thailand) explains the
creation and resistance to change of Thailand’s cen-
tralized and fossil-fuel-intensive electricity regime
through a Sustainability Transition and Multilevel Per-
spective lens, with an emphasis on the sector’s politi-
cal economy (actors, interest, power). The incumbent
electricity industry has evolved from a state-owned
monopoly to a partially-privatized industry dominated
by the state utility and several large independent
power producers, and is increasingly shaped by the
sector’s financialization. Middleton’s analysis demon-
strates how important global landscape shifts articu-
late with the sector’s domestic political economy,
including a shifting global development paradigm
from a developmentalist state to liberal market princi-
ples, as well as the impact of waves of global eco-
nomic crises. 

1.8.10 International, Regional and National 
Governance towards Sustainability 
Transition

In chapter 40, “Governance of Sustainable Develop-
ment in Knowledge Democracies—Its Consequences
for Science”, Roeland J. in ‘t Veld (UNESCO Profes-
sor of Governance and Sustainability at Tilburg Uni-
versity, The Netherlands) claims that governance is
the way in which a society organizes decision-making.
Advanced societies turn into knowledge democracies
where the relationships between politics, media and
science intensify and change continuously. He argues
that the quest for sustainable development takes place
within knowledge democracies, where sustainability
covers economic, social and ecological issues, whose
governance is complex. The future direction and con-

tent of sustainable development depend on uncertain
future determinants such as technological innovation
and the evolution of social values. The multidimen-
sional nature of sustainability requires integration and
a recognition of a multilevel, multiscale, multidiscipli-
nary character. Development is about change, transi-
tions and transformations. Governance of sustainable
development has to cope with complex dynamics.
Governance that furthers transitions focuses on the
interaction between representative and participatory
democracy, and the optimization of the contribution
of science. He addresses the specific consequences
for science relating both to disciplinary research and
transdisciplinarity.

Sander Happaerts (European Commission, Brus-
sels and part-time assistant professor, Leuven Interna-
tional and European Studies, University of Leuven,
Belgium) argues in chapter 41, “Discourse and Prac-
tice of Transitions in International Policy-Making on
Resource Efficiency in the EU”, that for several years,
‘transitions’ has been the new buzzword in interna-
tional policy-making. The emergence of an interna-
tional transitions discourse is linked to debates on the
green economy and a low-carbon society, and is man-
ifested in the UN system and in EU discussions. Hap-
paerts analyses international policy initiatives from
the perspective of sustainability transitions, with the
aim of moving towards a better understanding of the
potential role of international policy-making in current
and future transitions. A case study of the European
Commission’s policy initiatives on resource efficiency
demonstrates a strong awareness of transitions think-
ing, consistently integrated into the discourse with the
intention of creating a sense of urgency and convinc-
ing other actors of the need for fundamental change.
Furthermore, transitions thinking has served as the
inspiration for several principles, goals and instru-
ments, such as the European Resource Efficiency Plat-
form.

In the concluding chapter, Úrsula Oswald Spring
(Mexico), Hans Günter Brauch (Germany), and Jür-
gen Scheffran (Germany) summarize the key messages
of this book and offer suggestions for future research
on sustainability transition and sustainable peace.
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2 Contextual Changes in Earth History: From the Holocene 
to the Anthropocene — Implications for Sustainable Development 
and for Strategies of Sustainable Transition

Simon Dalby1 

Abstract

Human activities have changed many of the key parameters of the Holocene geological epoch of the recent past
so much that we now live in the Anthropocene. New perspectives in earth system science suggest that sustain-
able development and plans for transitions to a sustainable peace now have to consider the possibilities of rapid
phase shifts in the biosphere. Constraining human activities to within a safe operating space defined by key eco-
logical boundaries in the earth system is key to sustainability but planning has to recognize that rapid shifts may
be coming. The implications of this suggest that sustainability planning has to think beyond notions of national
security and recognize that human actions are shaping the future configuration of the planet and hence chang-
ing the geopolitical context. Adopting a perspective of geopolitical ecology with a focus on global economic
production rather than only on traditional ideas of environmental protection is key to the future if planetary
stewardship of the Anthropocene is to be successful. 

Keywords: Anthropocene, Earth System Science, ecological phase shift, Holocene, sustainable development,
Planetary Boundaries, Planetary Stewardship, political geoecology, safe operating space.

2.1 Earth History and Sustainable 
Development1

Discussions about peaceful transitions to a sustainable
society are driven by an often-implicit understanding
that humanity ought to live in a planetary system that
is at least broadly similar to the geological circum-
stances of the last ten thousand years.2 Geologists and
Earth system scientists usually call this period the
Holocene. It provided the ecological conditions that
facilitated the emergence of human civilization. Now
recent research into the earth system, and a growing
recognition of the sheer scale of human transforma-

tion of many environments, suggests that the assump-
tion of a relatively stable geological context for human-
ity is at best misleading, and at worst a dangerous
failure to think carefully about the new context that
humanity is creating for itself in the new epoch driven
by human actions, this new epoch of the Anthropo-
cene. 

If rapid ecological change accelerates in the next
few decades, as all indications are that it will, then
rapid adaptations to new circumstances have to be
part of the planning for transitions to more sustaina-
ble modes of life. Sustainable peace strategies must
consider the possibility of rapid and unexpected eco-
logical phase shifts. If peace is to prevail these will
have to be lived through without major powers resort-
ing to military action in attempts to deal with at least
some of the consequences of environmental and
social disruptions. This is the key implication that
arises from juxtaposing discussions of peace, transi-
tions and sustainable development with the new
insights into geological and ecological sciences. 

1 Simon Dalby is CIGI Chair in the Political Economy of
Climate Change at the Balsillie School of International
Affairs, and Professor of Geography and Environmental
Studies at Wilfrid Laurier University, Waterloo, Canada;
at: <sdalby@gmail.com>.

2 My thanks to Aleksandra Szaflarska for most helpful
research assistance and editing and to the Social
Sciences and Humanities Research Council for support
through a 'Borders in Globalization' partnership grant. 
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2.1.1 Formulating Sustainable Development

The World Commission on Environment and Devel-
opment (WCED), chaired by Gro Harlem Brundt-
land, popularized the phrase ‘sustainable develop-
ment’ in its widely cited report Our Common Future.
The famous definition at the beginning of the second
chapter of the report reads: “Sustainable development
is development that meets the needs of the present
without compromising the ability of future generations
to meet their own needs” (WCED 1987: 43). This has
become the standard definition of one of the most
widely used terms in contemporary international poli-
tics. 

The authors of Our Common Future went on to
elaborate on the definition, stating that it involved
two key concepts. The first is “the concept of ‘needs’,
in particular the essential needs of the world’s poor,
to which overriding priority should be given” (WCED
1987: 43). The second concept is “the idea of limita-
tions imposed by the state of technology and social
organization on the environment’s ability to meet
present and future needs” (WCED 1987: 43). But the
authors went on to emphasize that the social and the
physical are inextricably interconnected. “Even the
narrow notion of physical sustainability implies a con-
cern for social equity between generations, a concern
that must logically be extended to equity within each
generation” (WCED 1987: 43). How to do this is not
exactly easy; claims to inter-generational and intra-gen-
erational equity persist in discussions of sustainable
development, but the dramatic trajectory of economic
change since the Brundtland Report was published a
generation ago has apparently not operated on the
report’s principles despite the repeated invocation of
the term ‘sustainable development’. 

Bluntly put, the term was at best a compromise. It
was an attempt to incorporate Northern concerns
with environment with Southern concerns about
development. Fifteen years after Indira Gandhi called
poverty the worst kind of pollution at the United
Nations Conference on the Human Environment in
Stockholm, the necessity of dealing with rapid envi-
ronmental change and with impoverishment in many
parts of the world required that some compromise
between development and environmental protection
be articulated in international forums. At the time,
alarm about the depletion of stratospheric ozone and
concerns about industrial accidents—with Chernobyl
and Bhopal very much on people’s minds—was cou-
pled with worries about deforestation and the limited
possibilities of expanding agricultural production.

Ozone depletion in particular made it clear that some
environmental vulnerabilities were in fact widely
shared and some sense of global cooperation was nec-
essary to deal with these matters. 

Southern leaders were adamant that Northern
environmental issues should not be used as a method
for constraining what they saw as essential Southern
economic growth (Kjellen 2008). Given that most of
the big environmental problems of the time were
caused by Northern activities, simple matters of jus-
tice required that those who had caused the problems
be the ones to pay for the solution. Where ozone
depleting substances were a problem, Southern lead-
ers insisted that Northern economies help provide
technological alternatives to compensate for what
they portrayed as foregone development opportuni-
ties. Such principles linking environment to develop-
ment have subsequently been key to much of the dip-
lomatic discussions about aid and development. More
recently, these themes have been key to international
discussions of climate change where technology trans-
fer and development aid are part of the negotiations
under the rubric of common but differentiated respon-
sibilities (Brunee/Streck 2013). This terminology has
become the taken-for-granted language for discussing
many international political matters, not just obviously
and immediately ‘environmental’ matters. 

This has more recently been complemented by
attempts to reconfigure economies and societies in
ways that are more obviously ‘sustainable’ in that they
reduce energy and resource use and hence put less
pressure on ecological systems. They remain key
themes in the more recent scholarly discussions of
sustainable transitions (Grin/Rotmans/Schot 2010)
and policy-oriented documents focusing on innova-
tions necessary for global governance (WGBU 2011).
The growing recognition in at least some states, and
European ones in particular, that de-carbonizing
energy supplies is key to dealing with climate change
is linked to a recognition that development cannot be
equated with economic growth as traditionally under-
stood. Ever larger appropriation of resources to feed
increased material production is anathema to serious
attempts to think about sustainability and further dis-
rupts the livelihoods of many of earth’s poorer peo-
ples (Nixon 2011). Coupled with new measurement
metrics, only most obviously the notion of an ecolog-
ical footprint that calculates the amount of land sur-
face needed for each economic or social entity to be
at least carbon-neutral, such strategies attempt to dra-
matically increase efficiencies and recycle materials.
They also attempt to limit the extraction of new
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resources from fields, forests and mines while simulta-
neously trying to deal with questions of global justice
(Sachs/Santarius 2007). 

2.1.2 Sustainability in the Anthropocene

Given the scale of the changes already caused by
humanity, earth system scientists are now suggesting
that we live in a new geological epoch, one commonly
called the Anthropocene following Paul Crutzen’s
(2002) popularization of the term. There are compli-
cated technical discussions about when the Anthropo-
cene might have started, related to which ecological
functions of the system are defined as the most
important (Ruddiman 2005), and scepticism on the
part of at least some geologists as to whether this is a
useful formulation for solving scientific questions in
stratigraphy (Autin/ Holbrook 2012). The most com-
monly accepted view is that the Anthropocene began
with the industrial revolution and the growth of the
use of fossil fuels, first coal and subsequently petro-
leum and natural gas (Steffen/Crutzen/McNeill
2007). Steam power was key to the industrial revolu-
tion period, both as a source of industrial power and as
a mode of locomotion that rapidly connected parts of
the global economy and greatly facilitated the extrac-
tion of resources and the spread of commercial agricul-
ture. 

While this changed many aspects of the global sys-
tem, starting in the aftermath of the Second World
War the global economy began what is now called a
period of “great acceleration” (Steffen/Grinewald/
Crutzen/McNeill 2011). Powered by an increasing use
of petroleum in addition to the coal use, mass con-
sumption economies grew rapidly, first in the United
States, Europe and Japan. Subsequently, the rise of
Asian economies—in Korea, Singapore and else-
where—extended this pattern, with China in particular
adopting a capitalist-driven consumption model of
‘development’ in the 1980s. India too has joined the
race to consume. Carbon dioxide in the atmosphere
has risen rapidly so that it is now present in quantities
unknown in the geological history not only of the
Holocene, since the last ice age, but back through pre-
vious ice ages and interglacial periods stretching back
at least 800,000 years. 

In earth system science terms, what comes next is
a matter for humanity to decide. A ‘planetary steward-
ship’ would seem to be the desirable next phase of
the Anthropocene. But if the earth system is to be sus-
tained in something roughly approximating Holocene
conditions, many things will have to change, not least

the understandings at beginning of environment’ and
humanity’s place ‘in it’. In the terms of international
relations, what should be secured to facilitate a sus-
tainable earth is rather different from what has been
seen as essential until very recently; geopolitics can no
longer operate on the assumption that the ‘playing
field’ of international politics is a given (Hommel/
Murphy 2013). The key point about the Anthropocene
perspective is that climate change and other ecologi-
cal changes are remaking the context of international
politics (Dalby 2014). 

2.1.3 Recontextualizing Peace and 
Sustainability

To fill in some of the details for recontextualizing geo-
politics in these terms, this chapter first looks to the
discussions of earth system science and how the cur-
rent geological situation is understood. Considerable
caution is needed in invoking this particular scientific
view of present circumstances; science is not unre-
lated to attempts to govern human affairs, and the
political implications of attempting to see the earth as
a whole are not trivial (Lovbrand/Stripple/Wiman
2009). Nonetheless, insofar as environmental con-
texts are part of the larger considerations of peace
and sustainability in coming decades, the earth system
science perspective provides a contextualization that
distances analysis from an undue focus on states and
demands an engagement with the specific material
contexts of vulnerability in an innovative way that
makes it difficult to avoid the key issues of the politics
of security (Dalby 2009). The larger engagement
between humanities, social and natural sciences that
has often been bypassed by disciplinary foci on one or
the other is in urgent need of engagement, and earth
sciences provide an especially productive way to link
environmental change to history (Hornborg/McNeill/
Martinez-Alier 2007) as well as to a wider range of
humanities scholarship (Palsson/Szerszynski/Sörlin et
al. 2012). Insofar as peace is to be linked to sustaina-
bility, such intellectual conversations are simply essen-
tial; these frameworks are increasingly being used to
discuss innovative development policies as well as cli-
mate adaptations (Pisano/Berger 2013; Raworth 2012). 

While earth system science cannot provide a blue-
print for a sustainable future, it has developed a loose
framework for what is called a ‘safe operating space’
for humanity in light of key ecological functions of the
biosphere. The chapter reviews these prior to return-
ing to the questions of what is needed in terms of
transitional strategies and how international security
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needs to be rethought if a sustainable earth is to be
produced in coming generations. In the words of the
unofficial report to the United Nations Conference
on the Human Environment in Stockholm in 1972,
there is “Only One Earth” (Ward/Dubos 1972). How
we think about it is now rather different from that early
environmental view of what needs to be done, not least
because we have recently come to understand human-
ity as a geological-scale actor in the earth system. While
earth system science does not provide answers to the
key political questions facing humanity, it does pro-
vide a framing of the options that is increasingly influ-
ential (Dalby 2013a). 

The rest of this chapter argues that, whatever the
finer points of transition and peace strategies engag-
ing sustainability, they all now have to be considered
in light of these new insights into the new geological
circumstances that humanity is creating for future gen-
erations. The chapter first turns to earth system sci-
ence and the discussion of phase shifts, tipping points
and the key question of the boundaries of a safe oper-
ating space for humanity in the earth system. These
boundaries involve more than climate change that
gets most contemporary attention; it is important to
consider other ecological changes that humanity is
making if the context for sustainability is to be ade-
quately formulated. Later sections of the chapter
emphasize that notions of stewardship and transitions
have to be understood in light of these new global
ecological understandings. The final section suggests
that any consideration of peaceful transitions or sus-
tainability now has to include both a recognition that
any proposed transition involves decisions about what
kind of ecology its strategies imply and, crucially, that
rapid ecological change may be the context in which
the transitions happen. Any plans for a transition to a
new less rapacious mode of economy will also have to
include thinking about how to peacefully cope with
rapid and sometimes unanticipated ecological change.
Earth system science has profound implications for
how social sciences now understand their task (Schelln-
huber/Crutzen/Clark et al. 2004); taking these seri-
ously is essential for all strategies for economic sus-
tainability.

2.2 Earth System Science

Human actions are often viewed as external drivers of
ecosystem dynamics; examples include fishing, water
extracting, and polluting. Through such a lens the man-
ager is an external intervener in ecosystem resilience.
However, many of the serious, recurring problems in

natural resource use and environmental management
stem precisely from the lack of recognition that ecosys-
tems and the social systems that use and depend on
them are inextricably linked. It is the feedback loops
among them, as interdependent social–ecological sys-
tems, that determine their overall dynamics and sustain-
ability (Folke/Jansson/Rockström et al. 2011: 722).

With much more attention now placed on the ques-
tion of sustainability, and given increasing concerns
regarding a wide range of large-scale ecological
changes and climate change in particular—well beyond
the concerns in Our Common Future—the possibilities
of transitioning to a sustainable mode of economic life
on the part of developed economies extend the con-
ceptual framework of sustainable development further.
Earth system sciences have emphasized how difficult
it is to clearly define the parameters of ‘physical sus-
tainability’ while also confirming the necessity of
understanding social considerations as an essential
part of the biosphere. The planet is ‘under pressure’
from widespread human activities (Steffen/Sander-
son/Tyson et al. 2004). While in the 1970s environ-
mentalists had often looked to the discussion of “the
limits to growth” in terms of pollution and resource
availability (Meadows/Meadows/Randers/Behrens
1972, 1974), now the earth system science literature
nuances these matters by looking to a more wide-rang-
ing series of boundaries to what has been called the
“safe operating space” for humanity (Rockström/Stef-
fen/Noone et al. 2009a, 2009b). Climate change in
particular has raised questions about how we might
now understand ‘physical sustainability’ given that
human actions are already changing some of the key
parameters of the biosphere. 

This is a profound shift in understanding of
humanity’s place in the larger cosmological ordering
of things. Just as astronomy’s proofs that the earth
orbited the sun rather than the other way round
shook human conceptions profoundly as modern sci-
ence began its investigations, now earth system
sciences are making clear that the planet is not a given
stable context into which humanity was recently
added, but rather a dynamic system that humanity is
now profoundly and rapidly changing. ‘Physical sus-
tainability’ is not a stable given context for humanity;
human systems are actively shaping the future geology
of the planet, directly altering terrestrial ecosystems
and indirectly changing many other aspects of the bio-
sphere, and need to be contextualized that way in any
serious thinking about how to address the needs of
future generations (Ellis 2011). We are in this new
epoch of the Anthropocene, one where human
actions are leaving traces in the sedimentary record in
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many remote places, a geomorphological footprint as
it were of the age of humanity (Brown/Tooth/Chiver-
rell et al. 2013). These actions may yet leave a distinc-
tive geological footprint on the history of the planet
(Clark 2012). Even if the geological legacy we leave
may not be this epochal when viewed from millions of
years in the future, the rapidly changing context is
more than enough to raise profound questions for
societal stability and with it human security in coming
decades (Scheffran/Brzoska/Brauch et al. 2012). 

2.2.1 Ecological Phase Shifts

As a result of the enormous complexity of the system as
a whole, it is not possible to predict the outcomes of
rapidly increasing human pressures on the Earth System,
but it is clear that thresholds have been or are being
reached, beyond which abrupt and irreversible changes
occur. These changes will affect the basic life-support
functions of the planet (UNEP 2012: 210).

In earth system science terms, the current transforma-
tions that humanity has set in motion amount in some
accounts to an approaching phase shift in how the
biosphere functions (Barnosky/Hadly/Bascompte et
al. 2012). Ecological thresholds have either already
been crossed or are in danger of being crossed with the
consequence that ecosystems will likely operate in new
and potentially unpredictable ways (Huggett 2005). 

The shift from one state to another can be caused by
either a ‘threshold’ or ‘sledgehammer’ effect. State shifts
resulting from threshold effects can be difficult to antic-
ipate, because the critical threshold is reached as incre-
mental changes accumulate and the threshold value gen-
erally is not known in advance. By contrast, a state shift
caused by a sledgehammer effect—for example the clear-
ing of a forest using a bulldozer—comes as no surprise.
In both cases, the state shift is relatively abrupt and
leads to new mean conditions outside the range of fluc-
tuation evident in the previous state (Barnosky/Hadly/
Bascompte et al. 2012: 52). 

These shifts can occur at various scales, and while the
overall effect may be global, it is important to empha-
size that the cumulative effects of many small changes
may cross thresholds at larger scales. 

In the context of forecasting biological change, the real-
ization that critical transitions and state shifts can occur
on the global scale, as well as on smaller scales, is of
great importance. One key question is how to recognize
a global-scale state shift. Another is whether global-scale
state shifts are the cumulative result of many smaller-
scale events that originate in local systems or instead
require global-level forcings that emerge on the plane-
tary scale and then percolate downwards to cause
changes in local systems. Examining past global-scale

state shifts provides useful insights into both of these
issues (Barnosky/Hadly/Bascompte et al. 2012: 53).

Those past events suggest that the current transition is
more rapid than previous dramatic changes in the
earth system, the most recent of which was the transi-
tion from the last ice age. 

While transitions happen very quickly relative to
the fairly stable states that precede them, the pace of
human adaptation of numerous aspects of the bio-
sphere may be unprecedented. “Global-scale forcing
mechanisms today are human population growth with
attendant resource consumption, habitat transforma-
tion and fragmentation, energy production and con-
sumption, and climate change. All of these far exceed,
in both rate and magnitude, the forcings evident at the
most recent global-scale state shift, the last glacial–
interglacial transition” (Barnosky/Hadly/Bascompte et
al. 2012: 53) which gave rise to the geological period of
the Holocene. This is one of the worrisome factors in
our present circumstances: there are few clear geolog-
ical analogies to draw upon to anticipate how the
earth system will respond to the new forcing mecha-
nisms humanity has created. 

However, the question of whether there are global
tipping points that will mean the earth system in total
will rapidly tip into some new format is disputed, and
much remains to be studied on potential linkages
between different drivers of system change (Hughes/
Carpenter/Rockström et al. 2013). Brook, Ellis, Per-
ring et al. (2013) suggest that for at least four of the
main drivers a phase shift in the immediate future is
unlikely at least for terrestrial ecosystems. 

Our examination of the evidence suggests that four
principal drivers of terrestrial ecosystem change—cli-
mate change, land use change, habitat fragmentation,
and biodiversity loss—are unlikely to induce planetary-
scale biospheric tipping points in the terrestrial realm.
Criteria that would increase the likelihood of such a
global-scale tipping point—homogeneity of response
over space at a short timescale, interconnectivity, and
homogeneity of a causative agent across space—are not
met for any of these drivers. Instead, terrestrial ecosys-
tems are likely to respond heterogeneously to these var-
iable forcings and, with a few exceptions, show limited
interconnectivity” (Brook, Ellis, Perring, et al. 2013: 399–
400). 

In part this is because humanity has already trans-
formed so much of the terrestrial ecosystem that
there is not a natural state that might tip in terms of
land use. All of which makes the case for great cau-
tion in predicting global ecological consequences of
further changes. It also emphasizes the key point that
ecological change is highly geographically variable in
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the earth system and human vulnerabilities are depend-
ent on this and the increasingly artificial circumstances
in which most of us live (Dalby 2009). 

The most worrisome dimension to all this is not
that the world will gradually change as a result of
human activities, but that the earth system will be rap-
idly changed in ways that are not conducive to human
flourishing. This may happen if the whole earth sys-
tem enters a rapid phase of non-linear change that
results in a new relatively stable configuration, but
one very different from that so far familiar to human
societies. While this may be unlikely in the immediate
future, and some of the earlier concerns about rapid
change may have been exaggerated (Committee on
Understanding and Monitoring Abrupt Climate
Change and its Impacts 2013), exactly how many eco-
systems will respond to accelerating climate change is
a crucial unknown (Hughes/Carpenter/Rockström et
al. 2013). The Anthropocene presents us with a new set
of questions concerning the cumulative consequences
of human actions, and possible interactions among
them, that are key to any discussion of what kind of
future we may be creating. The question of the Anthro-
pocene as posed by Rockström, Steffen, Noone et al.
(2009a) is nothing less than “What are the non-negotia-
ble planetary preconditions that humanity needs to
respect in order to avoid the risk of deleterious or even
catastrophic environmental change at continental to
global scales?” 

2.2.2 Boundaries, Thresholds and Tipping 
Points

Such ‘planetary preconditions’ are not easy to estab-
lish, not least because ecological matters rarely work
in simple linear processes. They often have very con-
siderable abilities to function while key drivers of
important facets vary considerably. Many are resilient
too, being able to bounce back after serious disrup-
tions. Not all ecosystems function in patterns that are
immediately obvious and they are sometimes inter-
connected over distances in ways that are hard to
clearly analyse. Many have threshold values that, once
surpassed, lead to systems changing dramatically as
they cross a “tipping point” (Lenton/Held/Kriegler et
al. 2008). In the case of the global ecosystem, human
and ecological systems are so interconnected and
enmeshed that they now have to be considered
together if any discussion of sustainability is to make
sense. “Because ecosystems are variable, one must
focus on the risk, not the certainty, of exceeding an
objectively defined target or threshold” (Bennett/Car-

penter/Cardille 2008: 132). Calculating such things is
rarely easy, but clearly many earth scientists are
convinced that some boundaries have already been
crossed, and others may well be in the next few dec-
ades, with consequences that are potentially disastrous
to the contemporary modes of human existence. 

More specifically, ecological change has to be
understood in terms of potential non-linearities,
thresholds, and tipping point responses to stresses
that drive systems in particular ways. 

Ecosystem attributes such as species abundance or bio-
logical carbon sequestration can respond in three (styl-
ized) ways to biotic and abiotic drivers. The first type of
response is characterized by being consistently propor-
tional to the magnitude of the driver, thus exhibiting a
‘smooth response’ pattern, where no single critical
point can be determined. In the second class of ecosys-
tem change, the response, at some critical level of forc-
ing, is amplified by internal synergistic feedbacks and
thus becomes nonlinear in relation to the driver, chang-
ing the slope of the response curve. The third class sim-
ilarly involves nonlinearity, but exhibits hysteresis, in
which at least two stable states exist, implying limited
reversibility. The term tipping point applies to the sec-
ond and third class of ecosystem change and refers spe-
cifically to the inflection point or threshold at which the
ecosystem response becomes nonlinear or the rate of
change alters steeply (Brook/Ellis/Perring et al. 2013:
397).

Rapid and unpredictable change is what worries most
political decision-makers: the potential for drastic dis-
ruptions to increasingly artificial social-ecological sys-
tems is what has stimulated seemingly endless invoca-
tions of environmental security since the Brundtland
Commission explicitly raised concerns that environ-
mental disruptions could potentially cause military
conflict (Floyd/Matthews 2013). Such considerations
have become all the more urgent because scientific
evaluations of current transformations are identifying
thresholds in many systems. 

Theoretical or empirical evidence of tipping points,
manifesting on decadal to centennial time scales, exists
at local and regional scales for many subsystems of the
Earth system, including the cryosphere, ocean thermo-
haline circulation, atmospheric circulation, and marine
ecosystems. In the terrestrial biosphere, tipping points
involve ecosystem attributes such as species abundance
or carbon sequestration responding nonlinearly and
potentially irreversibly to proximate drivers like habitat
loss or climate change (Brook/Ellis/Perring et al. 2013:
396).

The interconnected nature of these suggests very
clearly that any attempt to think carefully about sus-
tainability, and strategies for transitions towards more
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sustainable human systems, will face fraught interpre-
tive tasks in terms of the science. These will be just as
fraught as potential governance arrangements if in the
next few decades humanity seriously tries to shape a
functional biosphere for future generations. 

2.2.3 Multiple System Stressors

All of this is made more complicated by the simple
but unavoidable point that multiple stressors are
working simultaneously on most systems. 

In a related area of concern, we are struggling concep-
tually with how to propose robust boundaries for issues
that are spatially distributed heterogeneously around the
world. Part of the answer relates to the potential geo-
graphic specificity of process and function—the primary
concern is not the physical intervention in the structure
itself. Thus for instance, deforesting the equatorial/
tropical Amazon basin really might be more of a plane-
tary cause for concern than land use change over an
equivalent area elsewhere, not because of what it mate-
rially consists of nor the area involved, but because of
the interplay of that particular patch of vegetation with
the processes influencing global water and energy bal-
ance (Cornell 2012: 2).

Thus, while global boundaries are suggestive, specific
ecosystems in particular places matter and trying to
ascertain which of these are most important in terms
of ecological function is not easy, although it is essen-
tial for earth system governance (Bierman 2012).

To even think in such terms requires a conceptual
shift from modern notions of a nature external to
humanity that provides the environmental context for
humanity, to formulations that understand at least the
affluent fossil-fuel-powered part of humanity as a key
ecological actor in what effectively are geological pro-
cesses. Such considerations suggest that humanity
itself be understood in geological terms given the
scale of its actions, a discussion that has given rise to
various prior formulations of present times in geolog-
ical terms before science settled on the informal use
of ‘the Anthropocene’ in the last decade (Davis 2011).
What is also clear is the relative novelty of major
human interventions in the biosphere, although on
closer examination the question of when humanity
started to have a noticeable impact on the biosphere
and which impact is most important turns out to be
very complicated (Ruddiman 2005). Nonetheless,
what is clear is that human actions are now transform-
ing the biosphere and the concern is that unless great
care is taken not to cross crucial thresholds, we may
change it in ways that threaten human civilization pro-
foundly. Not crossing key thresholds in the biosphere

is a key part of any strategy that aims to transition
from current economic practices to ones that remain
safely within the planetary operating space (Rock-
ström/Steffen/Noone et al. 2009a). 

2.3 Planetary Boundaries

Industrial human systems, in just two centuries, have
already introduced at least three clearly novel biospheric
processes: the use of fossil energy to replace biomass
fuel and human and animal labour, revolutionizing
human capacity for ecosystem engineering, transport
and other activities; the industrial synthesis of reactive
nitrogen to boost agro-ecosystem productivity; and,
most recently, genetic engineering across species (Ellis
2011: 1013).

In attempting to provide at least a preliminary answer
to questions about how far such transformations can
be taken while keeping essential biospheric processes
working in more or less the conditions humanity is
familiar with, Rockström, Steffen, Noone et al.’s
(2009a) formulations of a safe operating space for
humanity suggest that nine planetary boundaries need
to be especially carefully monitored (see figure 3.1).
While these are obviously not precisely definable tech-
nical measures, they are postulated as conditions
short of those that might plausibly be thresholds that,
if crossed, might shift ecological conditions from the
present desirable state into one much less desirable
from the human point of view. Thresholds are defined
in terms of coupled human natural systems and non-
linear transitions, and the example given is the recent
unanticipated retreat of Arctic ice caused by anthro-
pogenic global warming (2007 was a year of especially
dramatic reduction in the Arctic Ocean ice cover). 

Given the complexity of earth system processes,
such simple definitions are very difficult to operation-
alize in terms of practical metrics. “Some Earth Sys-
tem processes, such as land use change, are not asso-
ciated with known thresholds at the continental to
global scale, but may, through continuous decline of
key ecological functions (such as carbon sequestra-
tion), cause functional collapses, generating feedbacks
that trigger or increase the likelihood of a global
threshold in other processes (such as climate change)”
(Rockström/Steffen/Noone et al. 2009b). While
these may occur at smaller scales (in particular
biomes), they may become a matter of global concern
when aggregated if their occurrence is widespread.
Determining the boundaries prior to such thresholds
is not easy and depends on judgments in the face of
numerous uncertainties. 
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With such caveats carefully noted, the Rockström
team identified nine boundaries to a safe operating
space for humanity about which they are especially
concerned. Three of these are systemic processes at
the planetary scale, namely, climate change, ocean acid-
ification, and stratospheric ozone depletion. While the
first two are processes with global-scale thresholds, in
the case of stratospheric ozone this is less clear. The
other boundaries deal with aggregated processes from
local and regional changes. The associated thresholds
here are less clear in the case of global phosphorous
and nitrogen cycles, atmospheric aerosol loading,
freshwater use, and land use change. Biodiversity loss
and chemical pollution are also listed: they are clearly

slower processes than the others and lack obvious
global-scale thresholds. From such categorizations, cli-
mate change and ocean acidification, both of which
are predominately caused by the accumulation of car-
bon dioxide due to human use of fossil fuels, as well
as deforestation, are the immediate cause for concern,
being both planetary processes and ones that are hap-
pening quickly. All the others listed matter as well, as
they are important parts of the life support systems
for humanity even if there is no way to establish precise
thresholds yet. Even more complicated is that these
processes interplay and connect in numerous ways;
changes in one may cause other processes to cross
boundaries. 

Figure 2.1: Planetary Boundaries for a Safe Operating Space for Humanity. Source: Stockholm Resilience Centre:
“Azote Images”; at: <http://www.stockholmresilience.org/21/research/research-programmes/planetary-
boundaries.html>. 
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The initial planetary boundaries framework was
updated and extended in 2015 (Steffen/ Richardson/
Rockström et.al 2015). The new version added
updates to the initial scientific estimates, and added
an additional discussion of what they termed “novel
entities” a category that encompasses the new prod-
ucts of industrial civilization which has added numer-
ous new things to the biosphere, the consequences of
which are at least so far less than clear. The revised
formulation also emphasized the geographical diver-
sity of boundaries, noting that some boundaries are
transcended in some regions, but not elsewhere, a
matter that makes the framework more precise, but
adds difficulty to the task of aggregating the local
boundaries into global calculations. Johan Rockström
(Rockström and Klum 2015) at least argues that it is
still possible to have a civilization based on abundance
within these revised planetary boundaries; but critics
are doubtful whether there is the necessary clarity con-
cerning what needs to be done to stay within the cli-
mate change boundary in particular (Anderson 2015). 

2.3.1 Climate Change

The most high-profile theme in the discussion of the
Anthropocene is climate change: the body of science
related to this topic is now huge. The consensus,
widely adopted at the Copenhagen climate negotia-
tions in 2009, is that any warming above 2 degrees
Celsius is to be avoided as it will be dangerously dis-
ruptive. What is less clear is the long-term level of car-
bon dioxide in the atmosphere that will keep the cli-
mate below this threshold. Concentrations reached
400ppm briefly in 2013, and while environmental
activists suggest that perhaps 350ppm is the maximum
level that should be maintained in the long run—
approximately the level when Our Common Future
was written—there are as yet few serious suggestions
as to how the atmosphere can be brought back to
such a level, one already reached after the first few
decades of the great acceleration. With the Arctic
Ocean ice cap already melting and warming the north-
ern hemisphere as a result of increased albedo, one of
the positive feedbacks that concerns climate science is
clearly already in operation. Enhanced methane emis-
sions from melting northern permafrost also suggest
accelerated warming in this region. The trend to ever-
greater emissions of carbon dioxide from combustion
and further destruction of forests suggests rapid cli-
mate change. Considerations of rapid climate change
are now part of the scenario planning exercises for
the future (Anderson/Bows 2011) and increasingly a

matter of concern to financial planners who have
belatedly begun to consider the consequences of cli-
mate system disruptions (Potsdam Institute 2012; see
the chapter by Schellnhuber et al. in this volume). 

In terms of the boundary debate, climate is one of
the key potential drivers that might cross significant
tipping points this century with potentially serious dis-
ruptions to human systems. Lenton, Held, Kriegler et
al.’s (2008) summary suggested that Arctic Sea Ice,
the Greenland Ice Sheet, the Atlantic Thermohaline
Circulation, the West Antarctic Ice Sheet, the El
Nino–Southern Oscillation, Indian Summer Mon-
soon, Sahara/Sahel and West African Monsoon, Ama-
zon forest dieback, and possible Boreal forest dieback
were all contenders for major changes as a conse-
quence of accelerating climate change. While this is
far from encompassing the whole earth system, these
components are substantial parts of it and they raise
the alarm about potential climate security risks very
clearly, especially as the monsoons are key to feeding
much of Asia and Africa. But as Lenton’s (2013) subse-
quent investigation of environmental shocks makes
clear, all this change also matters in human terms: as
a matter of how vulnerable people are in particular
places and, related to that, a matter of institutional
preparedness—or the lack thereof—in particular socie-
ties. All this is especially important because, despite
repeated warnings that this boundary is one that
humanity is on track to transcend, some key scientists
are warning that scientific projections of what is
needed to prevent global heating, are still not being
taken anything like seriously enough by politicians
(Anderson 2015). 

2.3.2 Ocean Acidification

One of the so-called ‘carbon sinks’ that removes car-
bon dioxide from the atmosphere is the ocean where
the gas is absorbed in surface waters. But this process
is itself a matter with profound ecological conse-
quences. 

Nearly one third of the carbon dioxide released by
anthropogenic activity is absorbed by the oceans. But
for this fact, current atmospheric CO2 concentrations
would be higher than they already are. However, CO
uptake lowers the pH and alters the chemical balance of
the oceans, in particular the solubility of calcium salts.
This phenomenon is called ocean acidification, and is
occurring at a rate faster than at any time in the last 300
million years (Gillings/Hagan-Lawson 2014: 3). 

The solubility of calcium salts is a key factor in the
success of coral reefs and other marine creatures
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dependent on shells; if the water is too acidic, coral
skeletons or shells may dissolve and cause reefs to
stop functioning and shellfish to die. The ecosystem
consequences of this phenomenon and other disrup-
tions of marine life may be crucial to the future of the
biosphere: 

In the final analysis, protection of the ocean may be
more important than protection of atmosphere or land
because it stores more carbon, mediates climate variabil-
ity and provides essential ecosystem services (Gillings/
Hagan-Lawson 2014: 4). 

This point is especially important given the obviously
global dimensions to the oceans. Despite the large-
scale implications of shifts in oceanic functions, they
frequently remain a low priority for environmentalists
whose focus is on terrestrial systems, which are per-
ceived as more immediately a matter of human experi-
ence. Indeed, the focus on ‘greening’ things in environ-
mental politics and the formulation of ‘green’ policies
suggests a focus on chlorophyll that is key to growing
plants. But the earth system perspective and a focus
on Anthropocene life suggests that, given the impor-
tance of the atmosphere, oceans, and ozone layer, a
focus on blue formulations, following from oxygen in
ozone and in water in particular, might be more
appropriate. Correcting this inherent ‘terrestrial bias’
is one of the key implications of earth system think-
ing.

2.3.3 Stratospheric Ozone Depletion

If there is a success story in global environmental
management and international cooperation, it is
clearly the Montreal Protocol and its subsequent addi-
tional amendments and extensions (Benedick 1991).
These mandated the end to the production of chloro-
fluorocarbons (CFCs) and the gradual reduction of
the use of other halocarbons. While they remain in
the atmosphere and will for decades more as they
gradually decay, the annual ozone holes over the poles
are not increasing, although in 2014 detection of new
chemicals in the atmosphere in small quantities raised
concern about the efficacy of this regime (Laube/New-
land/Hogan et al. 2014). Coincidentally, the reduction
in CFCs in the atmosphere has been a useful climate
change measure given their potency as greenhouse
gases. While other chemicals such as nitrous oxides
will still have some detrimental effects on ozone levels
in the stratosphere, the immediate danger of remov-
ing the essential ultraviolet filter from the upper
atmosphere, something essential to terrestrial life, has
been removed. 

However, while this success is worth emphasizing,
so too is the point that the combination of easily iden-
tifiable dangers, the availability of technical replace-
ments for the outlawed gases, and the relative simplic-
ity of the technical issues allowed for a relatively rapid
evolution of policy. Likewise, financial compensation
to Southern states for difficulties they might have
encountered in making the transition was forthcom-
ing and was not a prohibitive cost to signatories to the
agreements. But this regime, frequently invoked as a
model for dealing with other ‘global’ environmental
matters, and a prominent part of the discussions about
climate change in particular, may not be a good fit for
more complicated issues where numerous technologies
operate and where substitutions are much more diffi-
cult to identify and implement (Hoffman 2005). 

2.3.4 Phosphorous and Nitrogen Cycles

One of the keys to the rapid transformation of rural
landscapes has been the availability of artificial fertiliz-
ers that have, when coupled with tractors and other
farm machinery, facilitated industrial-scale monocul-
ture farming. While the fossil fuel ‘subsidy’ to natural
systems has boosted productivity dramatically in the
so-called ‘green revolution’, it has done so by disrupt-
ing rural social systems and ecologies and by dramati-
cally increasing the circulation of nitrogen and phos-
phorous through the biosphere. “Nitrogen flux
through the biosphere is primarily a biological process,
while phosphorus availability arises slowly through geo-
logical weathering. Humans sidestep the phosphorus
bottleneck by mining and distribution of fertilizer
onto agricultural lands, thus inadvertently increasing
the flow of phosphorus into the oceans” (Gillings/
Hagan-Lawson 2014: 5). Eutrophication and other
ecological disruptions result from the addition of arti-
ficial fertilizers into aqueous environments; ocean
anoxic events that have caused large-scale die-offs may
have been caused by phosphorous being washed into
the ocean. 

However, the boundary on this ecological change
is distant when considered at a global scale despite
the fact that phosphorous run-off rates may be signif-
icant for some coastal waters. An important consider-
ation with managing phosphorous is that it is geo-
graphically heterogeneous: while the application of
fertilizers in some places may have eutrophication
effects on terrestrial waterways, phosphorous defi-
ciencies elsewhere limit ecosystem productivity. This
means that a global boundary for phosphorous is very
difficult to calculate even if specific ecosystems have
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transcended boundary conditions (Carpenter/Ben-
nett 2011). Nitrogen pollution also has regional effects
but as yet does not seem to be close to any global
threshold (Vries/Kros/Kroeze/Seitzinger 2013). The
nitrogen cycle is more complicated to assess as, in the
form of nitrous oxide, it is an important greenhouse
gas and hence also counts as part of the climate change
calculations.

2.3.5 Atmospheric Aerosols

Combustion of fossil fuels, and in particular their inef-
ficient combustion, leads to particulate matter and
various chemicals in the atmosphere that have numer-
ous effects (Tsigaridis/Krol/Dentener et al. 2006).
These have been of particular concern recently in
terms of their immediate pollution effects in Asia and
the possible effects global warming may have on dis-
rupting the Asian monsoon, the key rainfall pattern
that supplies agricultural systems in the region with
water, thus helping feed a large portion of the human
population (Kitoh/Endo/Kumar et al. 2013). Ironi-
cally, aerosols also act as cooling agents in the atmos-
phere, shading the ground from sunlight. This effect
is clearly visible in studies of the consequences of vol-
canic eruptions and has become one of the proposed
ideas for geoengineering to artificially cool the planet
in coming decades if climate change becomes an
immediately hazardous phenomenon. As such, aero-
sols are both pollution and a health hazard but also
potentially an artificial sunshade, if practical attempts
to cool the planet are undertaken. Hence the great
difficulty in assessing the total impact of aerosols on
global heating as well as other related human effects. 

2.3.6 Freshwater Use

Human activities divert large quantities of surface and
ground water for farming, industrial use, as well as for
basic human needs such as drinking, bathing, cook-
ing, and household use, making discussions of water
security for humanity very complicated indeed (Grey/
Garrick/Blackmore et al. 2013). Potable water is key
to basic hygiene and disease prevention and, as such,
a key dimension to human functioning in many
increasingly artificial ecosystems. Water supplies are
both a matter of ‘natural’ supply (as in rain and
snow), but also, given the extensive plumbing systems
that now supply cities in particular, very much a mat-
ter of artificial hydrology. Many rivers no longer flow
all the way to their estuaries due to the volume of
water diverted en route. Groundwater aquifers are

also being pumped dry in many places. While this may
not have many direct ecological effects beyond the
locations where aquifers feed water springs and hence
provide water for ecosystems and human use, the
effects matter once the water is depleted and the
unsustainable activities dependent on that water
source have to be discontinued. 

Climate change may alter rain and snow patterns,
causing droughts and forcing ecosystems and farming
arrangements into new configurations. The California
drought emergency of 2014 suggests difficult political
choices concerning the allocation of remaining water
supplies. Such decisions regarding prioritization have
practical, social and philosophical implications for the
communities and actors affected. Water is an essential
part of human politics, contested and used in numer-
ous ways that defy easy categorization, but an una-
voidable necessity in all human activities no matter
how humans try to govern its use (Linton 2010). It is
clear that human use of fresh water is rapidly increas-
ing due to food cultivation requirements in particular.
As such, governance issues will be an important part
of sustainability transitions. “This indicates that the
remaining safe operating space for water may be largely
committed already to cover necessary human water
demands in the future” (Rockström/Steffen/Noone et
al. 2009b: 16).

2.3.7 Land Use Change

Humanity cleared land for agricultural purposes
throughout much of the Holocene period. Indeed,
part of the argument that the Anthropocene started
long before the industrial revolution is related to the
release of methane from agricultural activities (Rud-
diman/ Vavrus/Kutzbach/He 2014). The scale of the
transformations that have already taken place are such
that ecologists have suggested that traditional classifi-
cations of the world’s large geographical designations
of natural areas in terms of biomes now needs to be
updated with the addition of various “anthromes”
(Ellis/Goldewijk/Siebert et al. 2010). Deforestation
reduces carbon sink capabilities at least in forests
where trees do not decay quickly and return their car-
bon to the atmosphere. The albedo of bare land is
very different from that of a tree canopy. Forests’
water retention functions also affect other hydrologi-
cal functions. Clearly terrestrial land cover is key to
many ecological matters and it is very hard to aggre-
gate these into any one meaningful global threshold. 

That said, humanity is already using much of the
most fertile parts of the planet’s land surface and we
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will need to implement many changes in how land is
used if the ecological footprint of agriculture is to be
reduced while its efficiency is simultaneously increased
to feed a still-growing population (Foley/Ramankutty/
Brauman et al. 2011). Part of the concern about land
use change is the question, “Can a threshold for hab-
itat clearance effects on biodiversity be defined on a
global scale?” (Brook/Ellis/Perring et al. 2013: 399).
The answer would seem to be negative not least
because “thresholds are deeply context dependent”
and “tipping points might differ between scales”
(Brook/Ellis/Perring et al. 2013: 399). Beyond that, it
is also worth emphasizing again that, given the diver-
sity of terrestrial land cover, it is unlikely that terres-
trial ecosystems will universally respond to a global tip-
ping point crossing some other boundary; they are
more likely to react heterogeneously in the event of
major disruptions. 

2.3.8 Biodiversity Loss

The huge changes to landscapes, including deliberate
land clearing as well as inadvertent habitat disruption,
in combination with hunting and fishing, has already
led to the extinction of many species. The rates of
extinction are much greater than the normal back-
ground rates of species disappearance in the geologi-
cal record, suggesting that we are living through the
sixth global extinction event in the planet’s history
(Kolbert 2014). While many species have disappeared,
other artificial species, such as farm animals, have
expanded greatly. These, however, are dependent on
human systems and not a replacement for the diverse
species that make up ‘natural’ ecosystems. The rate of
extinction is the key consideration: the alarming pace
of extirpation has been driven by most of the other
ecological processes in addition to direct human pre-
dation on particular species. Given the diversity of
species in tropical rainforests, many of them with very
limited geographical ranges, forest clearing is an espe-
cially damaging human activity in terms of reducing
species diversity. Further complicating efforts to stem
biodiversity loss, conservationists warn that assuming
that these ecosystems have already been radically dis-
rupted may undercut important conservation efforts
that can still protect many species, especially in tropi-
cal areas less immediately susceptible to climate
change playing out more intensely in polar regions
(Caro/Darwin/Forrester et al. 2012). 

While possible food and pharmaceutical deriva-
tives may be being destroyed, the large concern is that
unknown future possibilities for life are being pre-

cluded. In the very long run, the planet will no doubt
replenish life forms, but humanity faces an impover-
ished range of life forms in the centuries ahead. It is
important to note that not all species are equally
important in ecosystem function: removing “top pred-
ators and structurally important species such as corals
and kelp, results in disproportionately large impacts
on ecosystem dynamics” (Rockström/Steffen/Noone
et al. 2009b: 15). As such, while an overall reduction
in the rate of extinction by several orders of magni-
tude is needed to push biodiversity loss to a level
within the safe operating space, specific species may
have a disproportionate effect on particular ecosys-
tems and their functioning. It consequently becomes
clear that managing the global scale must be balanced
with micro-scale interventions. 

The overall pattern of biodiversity loss in compar-
ison to previous mass extinction events is not clear
(Condamine/Rolland/Morlon 2013), even if the trend
in particular places due to ‘sledgehammer’ clearing
effects frequently is observable and better under-
stood. This remains the case in the updated version of
the planetary boundaries framework where matters of
biodiversity loss are nuanced by dealing with them in
terms of biosphere integrity, and focusing on func-
tional and genetic diversity in specific biomes (Stef-
fen/ Richardson/Rockström et.al 2015). The lack of
clarity about baselines in terms of species numbers
and extinction rates remains a measurement problem
in terms of the precise location of the boundary even
if the trajectory of rapid extinction is clear.

2.3.9 Chemical Pollution

While pesticides were a central driver in the rise of
environmentalism in the United States in particular,
inspired by Rachel Carson’s book Silent Spring, other
forms of industrial pollution have long been a prob-
lem both for ecosystems and as a direct cause of
human health issues. Recent smog events in China are
reminiscent of the situation in London sixty years ear-
lier when the death of thousands as a result of smog
caused by coal fires finally led to comprehensive
efforts to reduce smoke. Many of the environmental
campaigns of the 1960s and 1970s in the developed
world led to technological innovations that removed
pollutants from smokestacks and effluent pipes. Eco-
logical modernization provided numerous technical
fixes to pollution problems but only rarely led to
more fundamental social change. With the rise of glo-
balization, industrial production frequently moves to
states with less rigorous regulations, effectively out-
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sourcing pollution rather than permanently and
directly addressing the problem. Of great concern are
the very low-level toxic substances that may have
effects on particular species and thus alter whole eco-
systems indirectly. These include such substances as
endocrine-disrupting chemicals. Where the thresholds
on such activities might be is not yet clearly known. 

2.3.10 Boundary Priorities 

The most immediate concerns are with atmospheric
greenhouse gases. Nonetheless, as Rockström and
colleagues emphasize, the nine factors identified as
safe operating space boundaries interact and intercon-
nect in complicated ways. It is worth remembering
that chlorofluorocarbons, the most obvious cause of
stratospheric ozone depletion, are also powerful green-
house gases. The regime to curtail their production is
effectively also an agreement to deal with climate
change even if it is not designed explicitly to do this!
Crossing one boundary may have many serious and
unpredictable consequences for others: this simple
but difficult point is key to any serious consideration
of how to facilitate transitions to sustainability. Sus-
tainability usually implies a fairly stable context for
humanity but, as the earth system science analyses
briefly summarized here suggest, in the present context
sustainability of societies has to be considered in terms
of the rapidly changing context for humanity and the
simple fact that societies have been changing rapidly as
rural transformations and urbanization interact.

Viewed as a totality, the planetary boundaries per-
spective suggests that humanity has effectively taken
its own fate into its hands in terms of the future con-
figuration of the planetary system. However, while we
have clearly crossed the boundaries in terms of biodi-
versity loss, the artificial production of nitrogen in the
atmosphere, and climate change, it appears that
human action has at least halted the dangerous trend
of ozone depletion and limited it to the areas within
the high-altitude polar vortex wind systems. Although
depletion will remain a problem until at least the mid-
dle of the current century, given the existing inventory
of ozone depleting substances already released, it is
important to remember that the boundary has not
been crossed nor does it seem likely that this will hap-
pen given the widespread agreement that chlorofluor-
ocarbons and related chemicals are too dangerous for
more than very limited use. Dealing with this bound-
ary has been relatively easy given that the components
necessary for a solution were practical and political
opposition to agreements was relatively weak. Other

boundaries are much more difficult to deal with, even
if it is clear where they might be and how close we are
coming to some of the thresholds. 

2.4 Planetary Stewardship for a 
Sustainable Earth?

Implied but rarely spelled out in the discussion of sus-
tainable development is the assumption that the plan-
etary conditions inherited from the Holocene are
essential for future generations to meet their needs.
The discussion presupposes that the baseline condi-
tion of the planet is one given by the Holocene
parameters that facilitated the emergence of human
civilization and that the planetary boundaries are
effectively guard-rails beyond which humanity should
not venture. Sustainable development is about eco-
nomic change while effectively maintaining Holocene
conditions, ones that are presumably the optimal state
for humanity. The extraordinary growth in human
numbers and associated increase in economic activity
over the last half-century of the great acceleration
have been powered by the extraction and combustion
of fossil fuels. This process has reversed the long-term
ecological pattern of life sequestering carbon from the
atmosphere, and effectively made industrial humanity a
new geological force in the planetary system. Con-
straining the further expansion of these activities and
planning to reduce the carbon dioxide levels in the
atmosphere to something approaching pre-industrial
levels is key to most policies of transition to a sustain-
able future. However, the very awkward assumption
about this formulation is that it presupposes precisely
what current processes of unsustainable development
have started to fundamentally change: 

Environmentalist traditions have long called for a halt to
human interference in ecology and the Earth system. In
the Anthropocene, the anthropogenic biosphere is per-
manent, the legacy of our ancestors, and our actions as
human systems a force of nature, making the call to
avoid human interference with the biosphere irrelevant.
The implication is clear; the current and future state of
the terrestrial biosphere is up to us, and will be deter-
mined by human systems of one form or another,
whether it is the momentum of our past or new path-
ways we are able to achieve in the future (Ellis 2011:
1027).

It is abundantly clear that decisions about human eco-
nomic activities are now central to constructing the
future of the planet and instrumental in determining
whether key boundaries will be crossed. Preventing
these transgressions while simultaneously working
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back to levels within the boundaries in terms of nitro-
gen and climate change, as well as drastically reducing
the rate of loss of biodiversity, is key to any transition
to a human condition that lives within the safe oper-
ating space. The alternative requires a transition to a
very different configuration of the biosphere, one
impossible to predict precisely but, given the phase
shifts already looming, one very different from the con-
ditions that have given rise to human civilization. The
implicit assumption in juxtaposing transitions and a
peace that can be sustained is that ecological changes
will not be so drastic or so quick that major powers
resort to military force in attempts to control the
human consequences of the disruptions. 

In Steffen, Persson, Deutsch et al.’s (2011) terms,
the next phase of the Anthropocene requires plane-
tary stewardship, a complex matter of global govern-
ance that will require numerous social innovations if
the earth is to be kept within a safe operating space
loosely analogous to Holocene conditions. While pro-
duction of chlorofluorocarbons and other ozone-
depleting substances has largely ceased due to interna-
tional cooperation, this has occurred despite a
remarkable amount of foot-dragging on the part of
specific sectors of some economies, notably strawberry
producers in California, reluctant to give up their par-
ticular mode of soil sterilization (Gareau 2013). The
larger lesson of this case is the necessity of thinking in
terms of how humanity produces things, and how these
processes are governed. Phasing out the use of ozone-
depleting substances emphasizes that merely regulat-
ing the use of substances is not enough for at least
some of the planetary boundaries; prohibition of cer-
tain activities may be required, and that, in turn, is a
matter of global governance where industrial corpora-
tions as well as state governments must be involved in
determining production priorities. 

Looking further ahead, it is clear that decisions
about such things as the continued production of
coal-powered electricity generation stations are matters
of industrial policy that have global consequences. If
climate boundaries are not to be yet further tran-
scended, then thinking in terms of the political econ-
omy of energy systems is essential to future planetary
governance. But this is more than a matter of govern-
ments regulating some detrimental environmental
consequences of economic activity; it is about produc-
tion decisions and, quite literally, who decides what
gets made. While there is a wide diversity of economic
decision-making authorities currently operating, the
neo-liberal modes of letting markets make such deci-
sions seem unlikely to constrain the use of fossil fuels

quickly enough to begin reducing carbon dioxide
emissions any time soon, even if they do focus atten-
tion on how markets might work as governance mech-
anisms (Newell/ Paterson 2010). The climate bound-
ary has been breached and the larger patterns of the
great acceleration suggest that this trajectory is not
likely to change quickly despite repeated, although as
yet limited, efforts to restrict emissions under the
United Nations Framework Convention on Climate
Change (UNFCCC). 

This has in turn raised the question of geoengi-
neering, attempting to artificially manipulate the
global climate to at least temporarily mask the effects
of elevated levels of greenhouse gases (Hamilton
2013). However, as the discussion of the other plane-
tary boundaries emphasizes, dealing with just one
facet of boundary crossing, such as the failure to cope
with rapidly rising greenhouse gases, needs to take
into consideration other facets of the earth system. As
one of the leading proponents of experimenting with
climate engineering technologies is keen to empha-
size, while artificial sulphate aerosol use may be feasi-
ble as a method of “solar radiation management”, it
will not address the major issue of ocean acidifica-
tion—hence, reducing emissions of carbon dioxide
must remain the priority for global environmental pol-
itics (Keith 2013). 

The implications of such considerations are pro-
found. While arguments for a transition to a sustaina-
ble future suggest that rapidly reducing the disrup-
tions to the natural arrangements that humanity has
known since the end of the last ice age approximately
ten millennia ago are essential, it is no longer the case
that this future will occur in the given circumstances
implied by the invocation of physical sustainability.
The assumption built into environmental concerns
through the discussion of the limits to growth in the
1970s, the 1980s discussions of sustainable develop-
ment, and subsequently through the initial formula-
tions of the UNFCCC in the 1990s is that the planet
ought to be kept in more or less the configuration
that has so far nurtured civilization. This is implied in
the formulation of ‘physical sustainability’ in Our
Common Future, and spelled out clearly in the for-
mulation of avoiding dangerous human interference
with the climate system that is the key operant phrase
in the UNFCCC. 

But all this is very new in human affairs. “At the
first major global environmental governance confer-
ence—the 1972 Stockholm Conference on the Human
Environment—none of the major earth system chal-
lenges that we discuss today was on the agenda. And
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this was merely forty years ago. Hardly anybody
talked then about ozone depletion, climate change,
desertification, or the mass extinction of species”
(Biermann 2012: 9). Given these novel circumstances,
it is hardly surprising that humanity does not have insti-
tutions, much less governance structures, to effectively
deal with such issues. However, as other chapters in
this book suggest, such structures are now urgently nec-
essary, and need to be formulated so that warfare is
precluded as an adaptive mechanism, both because it
will make other adaptations more difficult and, in the
event of major weapon use, add yet further unpredict-
able perturbations to the earth system. In the words
of the German Advisory Committee on Climate
Change, a United Nations 2.0 is needed, a new struc-
ture whose purpose “… would be to take the planetary
guard rails into account as a guiding principle that gov-
erns all UN actions, the pursuit of which would guaran-
tee the protection of climate and environment in order
to stabilize the Earth system as much as peace, security
and development” (WGBU 2011: 316). While this
remains an aspiration, the speed of current ecological
changes make thinking about new habits of coopera-
tion to deal with coming transformations a crucial
part of any transition strategy. 

2.5 Sustainable Transitions in a 
Rapidly Changing Future 

Most of the ideas about mitigating climate change,
the predominant emphasis in climate discussions until
relatively recently, epitomized by the UNFCCC, have
either implicitly or explicitly assumed that the Holo-
cene condition is the optimal biospheric arrangement
for humanity. Given the patterns of agricultural activ-
ity at the moment, taking advantage of most of the
temperate humid biomes to grow crops using petro-
leum-powered industrial production systems is not
surprising, but it is important to note that the assump-
tion that this is how the social organization of food
production ought to be, or that extensive monocul-
tures of grain are the only way to feed humanity in the
long run, are simply that: assumptions. If these sys-
tems are not optimal, then perhaps other ecological
possibilities open up and new ways of feeding, fuel-
ling, and housing humanity may be possible. Thinking
in these terms makes it clear that sustainable develop-
ment strategies need to operate in ways that do not
foreclose such possibilities for future generations; a
flexible interpretation of future needs is a crucial com-
ponent of such policies. 

Many of the ecological ideas that structure think-
ing about environmental strategies also presume some
form of stability, or at least a notion of homoeostasis
as the desirable state toward which policy should
direct human activity. The last generation of ecologi-
cal management thinking has drawn heavily on
notions of resilience, as well as the frameworks of
panarchy and non-linear changes (Gunderson/
Holling 2001). Earlier assumptions of stable ecosys-
tems and ecological transitions back to a climax con-
dition following disruptions have not been entirely
abandoned, but ecological thinking is now clearly
much more complicated than visions built upon sim-
plistic assumptions of a stable nature disrupted by
human economic activity. Even in arguments about
resilience, however, it is clear that the assumptions of
stability are integral to subsequent ‘bounce back’ strat-
egies after a major disruption. Policies using such
thinking usually postulate a given relatively stable situ-
ation which, after facing disruption, can return to
more or less the situation prior to the disruption. 

However, as the growing awareness of the sheer
scale of the human transformation of the biosphere
becomes clear and the failure of humanity to curb the
use of fossil fuels in particular ensures at least some
climate change is inevitable, policy is frequently turn-
ing to questions of how to adapt to these new circum-
stances. In Bangladesh, where poor people are espe-
cially vulnerable to flooding and storms moving up
from the Bay of Bengal, adaptation is the order of the
day. Flood shelters and rebuilding coastal mangrove
forests are necessary tools for dealing with rising sea
levels and inundations. In such states there is limited
choice in terms of policy; they have done little to
cause climate change and can do little to change the
global energy mix that is accelerating the process.
What sustainability and the transition to it might
mean in such changing circumstances suggests that
the most important aspect of sustainability is the flex-
ibility to adapt to new circumstances as they arise.
How to make social systems that can change quickly
without disruptions, social breakdown, or the use of
organized coercion is not easy but it is key to any seri-
ous attempt to link peace with sustainability.

The clear implication to be drawn from earth sys-
tem science is that such questions are in need of
immediate scholarly attention. “These are admittedly
huge tasks, but are vital if the goal of science and soci-
ety is to steer the biosphere towards conditions we
desire, rather than those that are thrust upon us
unwittingly” (Barnosky/Hadly/Bascompte et al. 2012:
57). Sustainable development implies that economic
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transitions to modes of industrial activity that do not
exceed the parameters of the conditions inherited
from the Holocene are key to maintaining a relatively
stable biosphere, the sine qua non for future genera-
tions being able to supply their own needs. 

But if some of those key parameters have already
been exceeded, as the discussion of planetary bound-
aries suggests, then what kind of transition is needed
to peacefully move to what kind of future must be
much more carefully deliberated. Nature can no longer
be taken for granted as some sort of given context for
humanity; the Anthropocene discussion makes it clear
that the future of humanity and whether that future is
peaceful or not depends on much more than tradi-
tional discussions of the causes of war. Now humanity
it shaping its context in novel ways, and that too has
to be a key part of any discussion of transitions to
new modes of economy and life.

2.6 Implications for Contextualizing 
Sustainable Peace 

Focusing on the insights of earth system science and
the clear understanding that humanity is shaping the
future in ways that are much more profound than has
been understood until very recently requires that
social scientists and policymakers interested in think-
ing through both strategies of sustainable develop-
ment and peaceful modes of transition to more eco-
logically benign economic modes of human life now
have to incorporate at least four key themes in their
work. These are: a notion of security very different
from cold war versions; a recognition that geopolitical
contexts are changing; a perspective on political
geoecology; and, crucially, a focus on economic pro-
duction rather than just on environmental protection as
key to the next phase of the Anthropocene. 

2.6.1 Beyond National Security

We are currently on track for a much warmer world,
one where ecological disruptions are inevitable
(Anderson/Bows 2011). The potential for human con-
flict caused by these disruptions to undo the eco-
nomic progress and improvements in human welfare
made in recent generations is a key part of the logic
of sustainable development spelled out in Our Com-
mon Future. Indeed, this is the logic that underpins
the whole discussion of environmental security even if
the empirical evidence on the small scale repeatedly
suggests that environmental change does not directly

cause violence (Theisen/Holtermann/Buhaug 2011;
O’Loughlin/Witmer/Linke et al. 2012). But larger-
scale ecological phase shifts might present the world
system with much greater disruptions than small-scale
rural displacements and agricultural failure in specific
regions. Transitions to sustainability that focus on the
complexity of social change in particular parts of the
world are important, but how particular places play a
part in shaping the overall configuration of the future
matters greatly (Grin/Rotmans/Schot 2010). Planning
for these in advance rather than relying on force to try
to deal with some of the disruptions is now key; it
requires a move towards policies for global human
security. 

Nonetheless, much of the recent literature that
links climate change to security persists with tradi-
tional American formulations wherein instabilities in
distant parts of the world are understood as potential
threats, whether through terrorism or violence spilling
over from conflict zones. More specifically, climate
change has been formulated as a threat enhancer or
‘multiplier’ implying that related policies are essential
in preventing future conflicts (CNA 2007; Campbell/
Gulledge/McNeill et al. 2007; UN 2009). The neces-
sity of dealing with climate change is specified as key
in these formulations but what is threatening in terms
of security is defined in terms of political instabilities
in peripheral areas, not the disruptions caused by the
global economy. Recent attempts to think through
the practicalities of environmental insecurity by focus-
ing on water and climate change suggest that struc-
tural inequalities in the global economy and political
discrimination are more important immediate drivers
of conflict if not interstate war (Zografos/Goulden/
Kallis 2014). This key finding links back to the initial
WCED (1987) formulations of sustainable develop-
ment that insist that matters of equity are key to sus-
tainable development that is peaceful. 

More recently, as numerous institutions and gov-
ernments start to come to terms with the fact that
some climate change is inevitable, policy questions
about how to adapt to changing circumstances are
coming to the fore (Dalby 2013b). But now adapta-
tions themselves are causing further environmental
transformations. States are buying or leasing land in
other states to ensure supplies of food in future, lead-
ing to further displacements of peoples to make way
for plantations and commercial farming arrange-
ments. These trends add to land use transformations
and, in some cases, chemical pollution that put stress
on existing ecosystems. Extending the modern agri-
cultural development model that has already caused
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dramatic disruptions to many ecosystems may just
accelerate environmental change; these systems need
innovations as part of a larger effort to rethink global
governance in terms of planetary boundaries (Galaz/
Biermann/Crona et al. 2011). Such policies have ‘back-
draught’ effects that need to be considered in terms
of unanticipated consequences of trying to deal with
climate change while ignoring other aspects of envi-
ronmental change (Dabelko/Herzer/Null et al. 2013).
Attempts to adapt to climate change have conse-
quences in terms of how landscapes are remade: such
changes need to be thought of in those terms if earth
system analysis is to be worked into policy considera-
tions.

2.6.2 Changing Geopolitical Contexts 

This has international repercussions in terms of trade
and the international flows of investment that shape
how one state impacts another’s ecology. All of this
emphasizes decisions about what is being made, and
how, rather than discussions of protecting an environ-
ment that has already been transformed many times
over: this is the context for twenty-first century geo-
politics. A further extension of this point is that the
geopolitical rivalries of the present are frequently
being played out in the arcane details of trade negoti-
ations (Wang/Gu/Li 2012). Who will write the rules
on technological standards related to new generations
of energy technologies now matters, and here the
mostly neglected dimension of geopolitics in discus-
sions of sustainable transitions needs to be engaged
directly (Markand/Raven/Truffer 2012). How what
gets produced in future will also quite literally shape
the planetary ecology of the future. 

Understanding that geopolitics is no longer a sim-
ple matter of military rivalry but a matter of shaping
the technological future to the short-term advantage
of the rule-writers—with long term implications for
how the biosphere is shaped—is crucial to linking
earth system thinking to matters of geopolitics. This
becomes even more important where discussions of
possible geoengineering experiments enter the discus-
sion (Galaz 2012; Luke 2010; Humphreys 2011) as a
contribution to attempts to keep the planet’s climate
within a safe operating space. The related point is that
environmental changes have already transformed the
terrain of great power rivalry; nineteenth-century
assumptions about the given context of politics are no
longer tenable premises for serious political discus-
sion (Hommel/Murphy 2013). 

2.6.3 The Perspective of Political Geoecology

Thinking about the point that nature is no longer the
given context for humanity in terms of international
peace and security requires a very different approach
from that of traditional geopolitics, with its attendant
focus on territorial states and their rivalries as key to
war and peace. Thinking in terms of a ‘political
geoecology’ of human actions at the global scale shap-
ing the future global context, rather than taking it for
granted, is now key to any notion of a sustainable
peace if serious consideration is to be given to ensur-
ing that climate and other ecological disruptions do
not trigger violent policy responses (Brauch/Dalby/
Oswald Spring 2011). A geopolitical imagination of
competing territorial states as what is most important
in human affairs is simply out of date as the premise
for either policy prescription or academic analysis.
While states may still write many of the rules for inter-
national trade, and as such are still a key institution in
shaping the future, understanding geopolitics in these
terms is now much more important than traditional
discussions of elite military rivalries and struggles to
dominate the planet. 

While technical details of trade arrangements may
be important in the shaping of the future, so too are
the cities and towns in which the majority of us now
live. The Anthropocene has also been about the
urbanization of humanity and the construction of
increasingly large artificial environments of concrete
and asphalt. The commodities and resources that are
extracted often at great distance in rural hinterlands
supply these consumption spaces, spaces that also
function as centres of political innovation in many
ways (Magnusson 2011). How cities are rebuilt and
governed to simultaneously reduce their carbon foot-
print and make them less vulnerable to extreme
events will matter greatly in coming decades. But as
Naomi Klein (2014) has ruefully noted, thinking about
practical ways to green cities and building sensible
public transit systems, communal green spaces, and
local food systems has not been a priority among
many political movements. If members of such move-
ments and communities were thinking seriously about
the artificial landscapes of the present, these consider-
ations should certainly be prioritized. 

Even more important is to think about how subur-
ban sprawl, which is so dependent on automobiles
and uses large amounts of energy very inefficiently,
can be reworked with ecological principles in mind.
Likewise, informal solutions to the huge challenges of
urbanization in the global South that take ecological
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issues seriously also present possibilities for adapta-
tion that improve the lot of residents of the new cities
there (Robertson 2012). All of this urbanization is
dependent on the integration of the global economy
which is in turn shaping the life chances of people in
the new cities of our time, and hence producing new
geopolitical circumstances that make old imperial
struggles to gain colonies or zero sum games to directly
control agricultural territories increasingly anachronis-
tic. Struggles over economic activity are now shaping
national policies as well as city strategies; the task for
a political geoecology is think through these intercon-
nections as they shape the increasingly artificial habi-
tats of the future. 

2.6.4 Producing the Anthropocene

Thinking in these terms makes it clear that produc-
tion—quite literally what humanity is making—is a key
consideration in understanding and constructing our
future; getting that clearly in focus is integral to a sus-
tainable transition (Harris 2012). The Anthropocene
will be shaped by decisions taken both by community
planners and executives in boardrooms who decide
which commodities will be made and how they will
be produced. It makes a big difference if new electri-
cal systems are powered by solar panels or coal-burn-
ing power stations. If automobile manufacturers stop
making gasoline-powered cars in favour of other pro-
pulsion systems, this too will have all sorts of ramifi-
cations for climate and other ecological changes.
Global cooperation on such matters is a key compo-
nent for transitions to sustainability.

In part, this point also relates to where they are
produced. Territorial strategies to ‘green’ some socie-
ties by outsourcing the production of energy- and pol-
lution-intensive industries to less regulated societies,
an accusation frequently levelled at European states,

do not solve problems when viewed in earth system
terms. Authority over ecological processes necessi-
tates deeper action than state territorial strategies of
rule, especially when territorial arrangements for such
policies as emissions trading quotas and ecological
offsets are involved. Outsourcing pollution may satisfy
some limited state-based counting methods, but it is
not an ecologically sensible strategy if more than
short term geographically-specific spaces are consid-
ered. This new geography of connection in the
increasingly globalized economy, and the possibilities
of commodity chain governance also suggest that the
traditional assumptions of state-based national secu-
rity are insufficient frameworks for governance in the
next phase of the Anthropocene. 

All of which becomes ever more pressingly urgent
if the earth system discussion is engaged precisely
because assumptions of a stable ecological context for
humanity can no longer be taken for granted. Peace is
a condition to be struggled for but the struggle will be
carried out in future in ecological and social condi-
tions that are rapidly changing. Any strategy of transi-
tion from present consumption-based extractive modes
of economy to ones that can be sustained in the long
run have to recognize that this transition will happen
against the backdrop of dramatic ecological change.
Strategies that link development and sustainability
now have to factor in the possibilities of ecological
phase shifts if the earth system boundaries are further
transgressed in the next few decades. This makes
planning more difficult, but also emphasizes the fact
that humanity is making the future of the planetary
system as well as its own economic and social future.
They are but two sides of the same coin, a matter
requiring a transition to new ways of thinking about
economics and politics if peaceful human societies are
to be created as the next phase of the Anthropocene. 
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3 Paradigm and Praxis Shifts: Transitions to Sustainable 
Environmental and Sustainable Peace Praxis

Carolyn M. Stephenson1

Abstract

The diffusion of both paradigms of sustainable environmental practice and sustainable peace practice has quick-
ened in the last thirty to forty years, but has occurred unevenly across time and space, across regions, and even
within individual countries and subregions of countries. Some disciplines have been more hospitable to one or
the other. In large part, until recently, environmental studies has not found peace issues relevant, nor peace
studies environmental issues. The beginning of the coming together of these paradigms and their practice is a
significant change. This chapter examines the evolution of the separate paradigms of sustainable environment
and sustainable peace, and their gradual but as yet incomplete engagement with each other. It also examines
texts at the level of global governance, particularly at the United Nations, with respect to the same issues, asking
how and why UN and other documents and conceptualizations in the 1970s have increasingly begun to reflect
the linkages between these issues. 
Keywords: Environmental security, human security, international environmental studies, peace studies, space-
ship earth, stable peace, sustainable development, sustainable peace. 

3.1 Transitions in Paradigms and 
Praxis1

While there has developed a somewhat technical liter-
ature in transitions, especially sustainability transi-
tions, this paper relies on the ordinary everyday mean-
ing of the term, in the belief that it may be useful to
speak political and social science in a way that can be
comprehended by ordinary people, especially if one is
trying to change paradigms and praxis of the general
population. Since much of the work on sustainability
transitions has focused especially on environmental
sustainability, this work will place more emphasis on
the development of work on sustainable peace, and
on the development of peace studies as a field, as well
as on the interrelationships between peace studies
and environmental studies. 

In 1949 Aldo Leopold published, posthumously, A
Sand County Almanac and, within it, “The Land

Ethic”. He argued that ethics has extended, in “a pro-
cess of ecological evolution”, from relations between
individuals to the relation between the individual and
society, and that this needs to expand to a societal
ethic on “man’s relation to land” (202–3). “All ethics
so far evolved rest upon a single premise: that the
individual is a member of a community of interde-
pendent parts”(203). “The land ethic simply enlarges
the boundaries of the community to include soils,
waters, plants, and animals, or collectively: the land”
(204). Leopold was both a game manager and an advi-
sor on conservation to the United Nations. This
extension of ethics can be observed in the fields of
both peace studies and environmental studies, but it is
not yet complete in either. The linkage of paradigm to
praxis was evident in Leopold’s life and work and
there are attempts, in both peace and environmental
studies, to make such linkages and to enlarge the size
of the community. Yet there is no real epistemic com-
munity that includes scholars in both peace studies
and environmental studies, even within the social
sciences. There are primarily different journals, differ-
ent organizations or sections of organizations, differ-
ent schools. Linkage of concerns over international

1 Prof. Dr. Carolyn M. Stephenson, Associate Professor
of Political Science at the University of Hawaii at Manoa
and affiliate faculty member in its Matsunaga Institute
for Peace; Email: <cstephen@hawaii.edu>.
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peace and security with concerns over sustainable
environment and development is an important step in
linkages between paradigms and praxis in both these
fields. The development of a paradigm inclusive of
the concerns of both fields could well improve praxis
as well. 

This chapter examines the early historical develop-
ment of the fields of international environmental
studies and peace studies, including both conceptual
and institutional changes.2 It looks first at the aca-
demic fields of international environmental studies
and the various conceptual waves of peace studies,
and then the beginnings of convergence of the fields,
especially as exemplified by Kenneth Boulding. It
then looks at global governance contributions to sus-
tainable environment and sustainable peace, incorpo-
rating in particular work on the Culture of Peace, the
Nobel Peace Prize, the evolution of concepts of secu-
rity, and the Millennium and Sustainable Develop-
ment Goals, concluding that the convergence has pro-
gressed but remains incomplete.

3.2 Sustainable Environment and 
Environmental Studies

Environmental studies as a field of social science
research really had its beginnings in the 1960s, and
began to emerge in earnest in the 1970s. Early empha-
ses included simply recognition of the physical and

biological environment as part of the environment of
international politics, as well as concerns over the
harm being done by humans to the environment, the
dangers of increases in world population, notions of
resource scarcity and the limits to growth, and the
idea of the environment as a commons. Harold and
Margaret Sprout brought considerations of the envi-
ronment into the study of international relations in
their 1962 textbook Foundations of International Pol-
itics. That their work was regarded as pivotal by the
international studies community was confirmed by
the naming of the International Studies Association’s
Environmental Studies Section annual book award in
their name. The year 1962 also saw the publication of
Rachel Carson’s Silent Spring, which warned of the
dangers of pesticide pollution, and awoke an environ-
mental movement against DDT. 

Garrett Hardin’s essay on the “Tragedy of the
Commons”, in the December 1968 issue of Science,
was a part both of the emerging literature on the dan-
gers of world population growth to the environment
and the emerging approach of looking at the world as
a commons. Paul and Anne Ehrlich’s works on popu-
lation stressed and popularized the dangers of popu-
lation growth, characterizing it as The Population
Bomb (Ehrlich 1968; Ehrlich/Ehrlich 1970). While
Ehrlich’s use of the word “bomb” was clearly related
to the dangers of nuclear proliferation that were
beginning to be recognized in that period leading up
to the development of the 1970 Nuclear Non-Prolifer-
ation Treaty, his analogy to the enormity of the
nuclear bomb did not carry through to an analysis of
the linkages between population and war. Hardin’s
approach to the “tragedy of the commons” was con-
troversial, as he advocated “mutual coercion mutually
agreed upon” to curb population growth. But his
reconceptualization of the commons as an area of
joint decision-making as related to population and the
environment led to a burgeoning literature on com-
mon property resource regimes, much of it in disa-
greement with his original thesis. Elinor Ostrom’s
1990 work Governing the Commons argued against
Hardin’s logic of the necessity of coercion and for the
possibility of cooperative action in governing fisheries
and other common property resource regimes. Her
work was awarded the Nobel Prize in Economic Sci-
ence in 2009.

The series of books that began with the Club of
Rome reports on the limits to growth also included
population as a limiting factor (see chapter by Slovaag
Marino in this volume), but added into their MIT-
based computer modelling the factors of resources,

2 Editor‘s comment: There is a rich literature that covers
the more recent scientific discussion on environmental
studies and peace research and their emerging linkages,
including environmental peacemaking (Conca/Dabelko
2002) and peace ecology (Amster 2014; Oswald Spring/
Brauch/Tidball 2014; Brauch/Oswald Spring/Bennett
et al. 2016); see e.g. the previous reviews of the state of
the scientific debate in previous volumes of this Hexa-
gon Book Series on Human and Environmental Secu-
rity and Peace (HESP) that may be easily accessed at:
<http://www.afes-press-books.de/html/hexagon.htm>;
see also the three volumes of the Ecology and Peace
Commission (EPC) of IPRA in the SpringerBriefs on
Environment, Security, Development and Peace
(ESDP), at: <http://www.afes-press-books.de/html/
SpringerBriefs_ESDP.htm>. Older texts by pioneers of
peace and ecology studies are also included in the Sprin-
gerBriefs on Pioneers in Science and Practice (PSP); at:
<http://www.afes-press-books.de/html/SpringerBriefs_
PSP.htm>. The websites on the books in these three
book series offer references and links to the state of the
global scientific discussion on these linkages. See also
many recent references in chapters 1-2, 6-9 and in the
concluding chapter of this book.
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food output per capita, industrial output per capita,
and pollution, stressing the interlinkages between
these factors and subcategories of each of the factors. 

Donella and Dennis Meadows, Jorgen Randers
and William Behrens’s 1972 The Limits to Growth
models stressed the dangers that would be likely to
result from the interactions of these factors. War,
however, was not one of the factors considered.
While there was praise for the systematic global mod-
elling in the book, there was scepticism about the
conclusions. The book, however, did inform the anal-
ysis at the UN’s 1972 Stockholm Conference on the
Human Environment, which helped to put the issue
of environment on the global agenda. Mesarovic and
Pestel’s 1974 Mankind at the Turning Point, the sec-
ond report to the Club of Rome, carried further the
analysis on limits to growth by disaggregating the
world into ten regions with very different streams of
development. When Meadows and Randers in 1992,
at the time of the Rio “Earth Summit”, the UN Con-
ference on Environment and Development, updated
their findings in the new book, Beyond the Limits,
they were able to answer their critics with a resound-
ing clarity that in fact, things were in fact worse than
they had originally stated (see chapter 16 by Marino in
this vol.). 

Kenneth Boulding, economist and peace
researcher, was also an early pioneer in thinking about
global environmental limits. In his 1966 article “The
Economics of the Coming Spaceship Earth”, he
argued that we needed to proceed from the paradigm
of unlimited resources in a “cowboy economy” to a
paradigm recognizing that the earth has more the lim-
its of a spaceship. In his 1968 book Ecodynamics, he
advocated a systems approach to the environment.
Among the limits Boulding saw, however, were not
only population but also rising inequality. 

Several other books were significant in advancing
the focus on resource scarcity, William Ophuls, in his
1977 Ecology and the Politics of Scarcity: Prologue to
a Theory of the Steady-State, argued that “man and
nature” were “on a collision course”, and that industrial
man was rapidly exceeding the earth’s carrying capac-
ity. He argued that our thinking needed to be changed
toward a theory of the steady-state economy either by
teaching or by coercion, i.e. the development of law.
Ophuls also argued for the necessity of a new para-
digm. This emphasis on changing the patterns of con-
sumption was later followed up by the work of Prin-
cen (2005). 

Another influential work was E. F. Schumacher’s
Small is Beautiful: Economics as if People Mattered,

first published at the time of the oil/energy crisis in
1973. Schumacher argued that the dehumanization of
the economic system, as it grew larger and larger,
would harm the provision of human needs, and that
the furtherance of economic growth was not the be-
all and end-all of politics. In the face of the expansion
of what would become the European Union (EU), he
argued that local production might put economic con-
trol back into the hands of people. He argued the
importance, not so much of the tenet “small is beau-
tiful”, but of the need for things to be done at the
level appropriate to that activity, some small, some
medium, some large. His emphasis on subsidiarity,
that things should be done at the lowest level at which
they could, ultimately became a principle that was
adopted—albeit not quite in the same sense as Schu-
macher conceptualized it—by the EU, where it is cur-
rently interpreted in different ways by different coun-
tries, with the UK holding that this means that the EU
itself should not take on what states can do, and Ger-
many going further, holding that this principle goes
even further down, and that sometimes this means that
sub-units of states should hold primary responsibility. 

If one looks at the development of education in
environmental studies, one can go back to the devel-
opment of what were originally schools of forestry.
The New York State College of Forestry was founded
at Cornell in 1898, the Yale Forest School in 1900, and
the SUNY College of Environmental Science and For-
estry at Syracuse in 1911. But the original emphasis did
not fit so much with Leopold’s land ethic; this was
forestry for human consumption, not forestry for the
sake of forests. It was only with the rise of environ-
mental concerns in the early 1970s that educational
institutions focusing on the broader issues of environ-
ment were formed. Among the most significant were
the School of Public and International Affairs at Indi-
ana, under the influence of Lynton Caldwell, and the
renamed Yale School of Forestry and Environmental
Studies, both created in 1972. 

Also very early on, many of the international
organizations which remain significant in environmen-
tal issues were formed, before many of the peace
organizations we will examine below. The Interna-
tional Council of Scientific Unions (ICSU), now the
International Council for Science, was created in 1931.
The International Union for the Conservation of
Nature (IUCN) was formed in 1948. The Environmen-
tal Studies Group was formed within the International
Studies Association (ISA) in 1974, but there was little
overlap between either the initial or the present mem-
bership of that and the Peace Studies Section of ISA. 
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Intellectually, one could go back even further to
the work of Thomas Malthus, whose 1798 Essay on
the Principle of Population began the emphasis on the
problem of population growth that was later contin-
ued by Hardin, Ehrlich and others mentioned above.
Malthus argued that there are different ratios for the
increase of population and food, with population
growing in a geometric ratio and food an arithmetic
ratio, that thus population will exceed the food sup-
ply, also that the checks on human population, pri-
marily the food supply and famine, epidemic disease,
and war, do not have much effect on the size of pop-
ulations. Interestingly enough, he does raise some of
the questions of inequality, including the inequality of
women and men, that later came to concern peace
studies and to be significant in understanding the rela-
tionships between gender, population, development
and peace. Again, however, Malthus was concerned
with the social system, not with the environment for
environment’s sake. 

3.3 Sustainable Peace and Peace 
Studies

The origins of peace research could be judged to be
as far back as Thomas Hobbes’s Leviathan (1651) or
even Plato or Thucydides. Hobbes’s characteriza-
tion of war as originating from the combination of
the greed and equality of human beings, with the
solution being a social contract dependent on the
creation of authoritative institutions, has been a
thread in both realist and idealist strands of peace
research ever since. The Lockean claim of the right
of revolution against the tyranny of authoritarian
institutions has been a second important strand. Yet
the origins of peace research as a separate field of
inquiry are probably better traced only within the
twentieth century. Elsewhere this author (Stephenson
2008) has argued that there have been three primary
waves of peace studies worldwide since its beginnings
between the world wars, a) a first wave consisting of
research on the causes of war and conditions of peace;
b) a second wave on peace education and critical peace
research; and c) a third wave dealing with the insti-
tutionalization of peace research and education,
with those waves intermingling with each other and
with waves from other related fields in the period
after the end of the cold war and 9/11.3

In what might be called the first wave of peace
studies, which ran roughly 1945 to the late 1960s, the
quantitative study of war was the primary focus.  The

work of US political scientist Quincy Wright and UK
(Quaker) physicist Lewis Richardson looked at the
causes of war over the long term, with Richardson in
particular finding that homogeneity among states did
not preclude arms races and war. Together with the
socio-cultural theories of Pitrim Sorokin, these works
revolutionized the emerging field of international rela-
tions. Peace research institutes were first established
in this period, among them the Institut Français de
Polémologie (1945), the Center for Conflict Research
and David Singer’s Correlates of War Project at the
University of Michigan (1957), the Peace Research
Institute Oslo (PRIO, originally 1957, independent in
1966), and the Stockholm International Peace
Research Institute (SIPRI, 1966). Significant journals
included the Journal of Conflict Resolution (1957) and
the Journal of Peace Research (1964). Organizations
included the 1959 Lancaster Peace Research Centre/
Richardson Institute, the 1963 Conference (now Coun-
cil) on Peace Research in History, and the 1964 Inter-
national Peace Research Association (IPRA).  

The second wave of peace studies, roughly 1970 to
the late 1980s, focused primarily on the development
of peace education in the US and on critical peace
research in Europe. The first undergraduate peace
studies programme in the US, at Manchester College,
established in 1948, was joined by many others,
including the first chair in peace studies at Colgate in
1971, along with the first chair in the UK at Bradford
in 1973. Uppsala (Sweden) began the Department of
Peace and Conflict Research in 1971. Other research
institutes were founded: the Tampere Peace Research
Institute (TAPRI, in Finland) in 1970, and the Peace
Research Institute Frankfort, also 1970, as the first of
the German peace research institutes. In 1970 IPRA
added its Peace Education Commission (PEC).
Regional organizations were formed: the Canadian
Peace Research and Education Association (CPREA)
in 1966, the Consortium on Peace Research, Educa-
tion and Development (COPRED) in the US in 1970
(which became the Peace and Justice Studies Associa-
tion in 2001), and the Asian Peace Research Associa-
tion (later the Asia-Pacific Peace Research Associa-
tion, or APPRA) in 1974; the First Latin American
Conference on International Relations and Peace

3 A fuller version of this argument can be found in Ste-
phenson (2008:  1534–1548). This chapter is available for
download at: <http://www.sciencedirect.com/science/
article/pii/B9780123739858001306>. For a conceptual
overview of the evolution of peace studies, see also Ste-
phenson (2010: 5579-5603). 
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Research was held in 1994 (CLAIP). Surprisingly,
Europe, although a center of peace research, did not
form a regional organization until the late 1980s. The
European Peace Research Association (EUPRA)
began in 1988, and held its first conference in 1991.
The African Peace Research and Education Associa-
tion began in 2000. Critical peace research began
especially at the Peace Research Institute Oslo, where
Johan Galtung was then located, and where he put
forth the ideas that peace was more than the absence
of war and direct violence, and included the presence
of social justice, or the absence of structural violence
(1969, 1971). He termed these two kinds of peace
‘negative’ and ‘positive peace’, terms that had been
used earlier by Martin Luther King in much the same
way. Galtung’s conceptualization of peace revolution-
alized the field. It was criticized especially by Kenneth
Boulding (1977), who argued that while justice was
essential for peace, conceptual clarity required that
one not be defined in terms of the other. 

The third wave of peace studies, roughly during
the 1980s, saw considerable institutionalization of
peace studies at the national and international levels,
especially in government funded institutes. These
included: the University for Peace (UPEACE, whose
establishment was approved by UN General Assembly
Resolution 35/55 of 5 December 1980) in Costa Rica,
the Canadian Institute for Peace and International
Security (1984–1992), the Peace Research Centre at Aus-
tralian National University (1984-1994), the US Insti-
tute of Peace (1984), the Copenhagen Peace Research
Institute (1985–2005), and the Scientific Research
Council on Peace and Development in the USSR
(1979). New journals included Negotiation Journal
(1985), Peace Review (1989), and Security Dialogue
(1992, renamed from the earlier Bulletin of Peace Pro-
posals). While the instigation for much of this was
expanded peace activism, especially the anti-nuclear
movements that developed in the early 1980s, some of
the field narrowed a bit to focus on nuclear war and
international security. 

At the same time, peace studies also began to focus
not only on the causes of war and conditions of peace,
as well as on structural violence, but also on peaceful
processes that might serve as alternatives to war. Two
important fields that could be seen either as subfields
of peace studies or as intersecting with it were conflict
resolution and nonviolent action. Conflict resolution
practice emerged primarily in the domestic and local
arena, but was later reinvigorated by the work on
peacemaking, peacekeeping and peacebuilding that
came with the UNs Agenda for Peace in 1992. The

Hewlett Foundation in the US was instrumental in
advancing research on both the theory and practice of
conflict resolution, first funding the Program on
Negotiation at Harvard (1983) and then many other
universities from 1984 to 2004. Fisher and Ury’s book
Getting to Yes and the many sequels established prin-
cipled negotiation as a key approach to conflict reso-
lution. The Institute for Conflict Analysis and Resolu-
tion at George Mason University established the first
M.S. in conflict resolution in 1982, later expanding to
a Ph.D. as well, while the Kroc Institute at Notre
Dame, begun in 1986, focused its M.A. in peace stud-
ies more broadly. The study of nonviolent action,
which had received its initial energy from Gene
Sharp’s landmark three-volume Politics of Nonviolent
Action (1973) and his Program on Nonviolent Sanc-
tions in Conflict and Defense at Harvard (to 2005),
received new energy from the creation of the Einstein
Institution in 1983. The field of nonviolence studies
continued to expand with the PBS TV series and
book by Ackerman and DuVall on A Force More Pow-
erful (2001) and their foundation of the International
Center on Nonviolent Conflict (ICNC) in 2002. Most
recently, the award-winning Why Civil Resistance
Works (2011) by Chenoweth and Stephan has further
deepened research in this area, as has the Roberts and
Ash book Civil Resistance and Power Politics (2011),
the result of an important conference at Oxford that
linked theory and case studies in many regions of the
world. However, although there were social move-
ments using nonviolent action to deal with environ-
mental conflicts, such as the Chipko movement in
India, the anti-dam movement, and the rubber tap-
pers in Brazil, the use of nonviolent action for envi-
ronmental goals was not highlighted by most research-
ers focusing on nonviolent action. Other peace
researchers focused on integrating these various sets of
methods in the hope of leading toward a system that
would provide alternatives to war. One of the first con-
ferences attempting to integrate alternative methods
for international security was COPRED’s 1979 annual
meeting, which resulted in an edited book (Stephen-
son, 1982).

What might either be characterized as a fourth
wave of peace studies, or as a spreading out and com-
mingling of earlier waves, occurred in the aftermath
of the bombings of the World Trade Center in New
York City and the Pentagon in Washington DC on 11
September 2001. The consolidation of US power that
had occurred especially in the decade after the end of
the cold war had challenged all of the fields con-
cerned with the international system. 
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While many who study or comment on interna-
tional relations argue that the world changed after
both the end of the Cold War and 9/11, most of those
in the field of peace studies see the same fundamental
issues and structures continuing to challenge us. Ethi-
cal issues around peace, power, violence and justice
came to the forefront of the field again. The demo-
cratic peace hypothesis that began with Kant’s work
received new attention. International law and organi-
zation were studied both as conservative structures
which promote and maintain the interests of the pow-
erful, and as liberating structures which promote
human rights, justice, peace and a clean environment.
The role of sanctions and of other various forms of
intervention in the prevention of genocide, war
crimes and crimes against humanity and the promo-
tion of human rights were debated and researched.
Additional attention went to the role of smart,
focused sanctions, and to the role of post-conflict
transitional justice mechanisms, with debates over the
relative effectiveness of punishment mechanisms like
the International Criminal Court versus reconciliation
mechanisms like South Africa’s Truth and Reconcilia-
tion Commission. The reconceptualization of security
begun by feminists and alternative security researchers
in the 1970s, and taken up by more conventional polit-
ical elites during the 1980s, expanded to bring the
concept of human security into centre focus following
UNDP‘s Human Development Report (HDR 1994),
the Report of the Commission on Human Security
(CHS 2003) and the Human Security Report (2005). 

A development strain has always linked peace stud-
ies to international relations. With the development of
peacebuilding as a major subfield in conflict resolution,
examination of the linkages between war and violent
conflict, development, justice issues, and various
forms of intervention has become a central focus of
study linking all three fields, as well as linking them to
security studies. Two new peacebuilding journals, the
Journal of Peacebuilding and Development in 2002
and Peacebuilding in 2013, emerged. This has long
been a focus at Bradford, perhaps the premier peace
studies programme. In contrast, however, the linkages
between environment, development, and conflict,
while studied intensively in certain parts of the field
of peace studies, for example at PRIO, have not been
central to the field. 

3.4 Beginnings of Convergence in 
Sustainable Environment and 
Sustainable Peace

Choucri and North (1972) argued that the emphasis
on the study of crises in international relations
needed to be supplemented with the study of the
dynamics of competition and conflict in the longer
run. This included the study of the impact of popula-
tion growth, technology and resources. They argued
that it was important for a policymaker to know
whether population growth or growth in technology
was more likely to influence conflict outcomes, but
that since such variables are not very much manipula-
ble in the short term, policymakers tend to ignore
them. Their basic proposition was that “differential
rates of population growth in combination with dif-
ferential rates of technological growth contribute to
international competition and sometimes to con-
flict…” (Choucri/North 1972: 83) They argued that:

the demands and specialized capabilities of a society
combine multiplicatively to produce what might be
called lateral pressure. This amounts to a tendency to
undertake activities farther and farther from the original
boundaries of the society, to acquire some degree of
influence or control over a wider extent of space or
among a larger number of people (Choucri/North 1972:
90). 

Their research focused especially on the major powers
during the period 1870–1914. While this research did
not deal with the issue of environment as we conceive
of it today, the concern with population growth, hark-
ening back to Malthus’s hypothesis, was a predecessor
to later work on environment, conflict and security.
While Choucri and North’s work was seen as signifi-
cant in international studies, it was never really picked
up in peace studies. 

Attention began to be given to environmental
issues within the framework of peace research and
peace education in the late 1980s and early 1990s. The
first issue of the Five College Program on Peace and
World Security’s PAWSS Perspectives on Teaching
Peace and World Security Studies focused on “Peace
and the Environment: Making the Connections in the
Classroom” (1990). Drawing on the expertise of those
in environmental studies, the issue argued for integrat-
ing environmental concerns into peace and interna-
tional relations courses. Ake Bjerstedt of the Univer-
sity of Malmö, Sweden, School of Education, who
served as Executive Secretary of the International
Peace Research Association’s Peace Education Com-
mission (IPRA/PEC), edited “Peace, Environment
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and Education”, which served as the newsletter for
PEC during the period beginning in 1990. While envi-
ronment was a concern of some, it was not an overrid-
ing concern of the field. It was not integrated widely
into peace studies courses at that time, and a quick
perusal of the issues of Peace, Environment and Edu-
cation shows only a few issues with a focus on envi-
ronment. 

The argument was put forward in the 1980s that it
was important to integrate environmental concerns
into the concept of security. With the publication of
the World Commission on Environment and Devel-
opment’s (WCED 1987) Our Common Future, the
concepts of both sustainable development and envi-
ronmental security came into currency in both policy
and academic circles. Many had by then called for the
redefinition of security to include environmental secu-
rity. Among the earliest was Lester Brown (1977). Oth-
ers included Richard Ullman (1983) and Arthur West-
ing (1986). Jessica Matthews (1989) also argued that
security needed to be redefined to include environ-
mental security. Sverre Lodgaard (1990) stated that
the concept of environmental security “conveys a mes-
sage that environmental problems have a legitimate
claim for status as military problems have”.

Critical environmental studies scholars found
problems with the concept of environmental security,
arguing that a focus on security marginalizes concerns
over environmental justice. Simply adding in environ-
mental problems as a security threat is incompatible
with the basic requirements of solving environmental
problems. Some scholars, such as Barry Buzan, Ole
Wæver, and Jaap de Wilde (1998) of the Copenhagen
School, have argued that “securitization” of the envi-
ronment would lead to inappropriate policy choices.
Dan Deudney (1990) also critiqued the concept of
environmental security, arguing that the security dis-
course is a discourse of militarism incompatible with
an environmental ethic. The structures developed for
national security rely on violence, which is of little use
in dealing with environmental problems. Dalby has
provided a comprehensive overview of the problems
of environmental security conceptualization and pol-
icy (2002). Later work began to focus not only on the
potential for conflict, but also on that of cooperative
responses to scarcity (Ronnefeldt 1997). 

Thomas Homer-Dixon (1994), then Chair of the
Peace and Conflict Studies Program at the University
of Toronto, and researchers in the Project on Environ-
mental Change and Acute Conflict began systematic
case study research on the relationships between envi-
ronmental scarcity, population growth, depletion and

degradation of resources, unequal access to resources
and violent conflict. Finding relationships in the
developing world, and hypothesizing that scarcity
would become more acute, he predicted that states’
inability to deal with environmental problems would
lead them to fragment or become more authoritarian.
Robert Kaplan (1994) in The Atlantic Monthly, draw-
ing on Homer-Dixon’s research and arguing against
Huntington’s “clash of civilizations” thesis, cited evi-
dence that scarcity, crime, overpopulation, tribalism,
and disease were destroying our social fabric and
bringing about anarchy, especially in West Africa, but
in other regions as well. 

There continues to be a lack of agreement on the
conceptualization of environmental security. Most
treat environmental security as meaning security for
humans, or states, from environmental problems; only
a few base their conceptualization on security for the
environment. This has been especially true as environ-
mental security has been incorporated into national
defence thinking; for example, as the US Department
of Defense established the Deputy Under Secretary of
Defense for Environmental Security in 1993. If one
returns to Aldo Leopold’s argument in “The Land
Ethic” about the expansion of the community as a
tenet of ecological evolution, perhaps a solution to the
debate over the utility of the concept of environmental
security might be its expansion to include security both
for the environment itself and for all people in the
international system, thus overcoming the narrowness
of the traditional concept of national security. 

The Peace Research Institute Oslo (PRIO) was one
of the first to embark on research into the possible rela-
tionships between environment, especially resource
scarcity and degradation, and conflict. Early research
concluded that there was not good evidence of any
past relationship between water and armed conflict.
However, Peter Gleick of the Pacific Institute made
important arguments on the relationships between
fresh water and conflict (1993). He also provided a
comprehensive look at freshwater resources and a
database on water and conflict (2009). Nils Petter
Gleditsch (1998), in a critique of the literature on
armed conflict and the environment, citing scarce
resources as a source of armed struggle, and evaluat-
ing the argument that environmental degradation
would increase scarcity and therefore contribute to an
increase in armed struggle, concluded that there had
been little systematic study on these issues. He identi-
fied a number of problems in the literature, among
them lack of conceptual clarity, neglect of significant
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variables, and questions about the direction of causal-
ity. 

PRIO has continued its work on the examination
of the relationships between environment and con-
flict. Gleditsch introduced a special issue of the Jour-
nal of Peace Research (2012) on climate change and
conflict. Among the works included were articles by
Bergholt and Lujala on climate-related natural disas-
ters, economic growth, and armed civil conflict, Ber-
nauer and Siegfried on climate change and interna-
tional water conflict, Slettebak on climate-related
natural disasters and civil conflict, and a number of arti-
cles on specific conflicts in various regions. To its
credit, the issue included conflicting viewpoints, and
also focused on the role of institutions in mitigating or
resolving such conflicts. Others have also taken up the
issues of the relationships between climate change,
water and conflict, including Scheffran, Brzoska,
Kominek and Link (2012) and Carter and Veale
(2015).

Another significant area of convergence was the
development of environmental peacemaking and envi-
ronmental peacebuilding. Significant academic work
began in the 1980s, with Larry Susskind’s 1980 Break-
ing the Impasse focusing on the use of dispute resolu-
tion in public disputes. Bacon and Wheeler published
their Environmental Dispute Resolution text in 1984.
Gail Bingham reviewed a decade of experience with
environmental dispute resolution in 1986. Drawing on
the beginnings of this work, and on Conca and
Dabelko’s (2002) environmental peacemaking work,
which made the case for environmental peacemaking,
including case studies in different world regions, both
theory and practice further developed after the turn
of the century. Both UNEP and UNDP developed
programmes focusing on environmental peacebuild-
ing in war-torn or conflict regions. Carius published
Environmental Peacebuilding in 2006 and Conca and
Wallace an article on UNEP’s work in 2009.4 

3.5 Kenneth Boulding—The Exception

One of the very few exceptions to the lack of atten-
tion given to the environment in peace studies and to
peace and security in environmental studies was Ken-
neth Boulding, an economist who is generally
regarded as one of the founders of the field of peace

studies. Boulding (1910–1993) was both economist and
ecologist. 

Among the books for which Kenneth Boulding
was most widely recognized were his books The
Image (1956) and the Conflict and Defense (1962).
The Image represented Boulding’s attempt to show a
single thread running through the diverse academic
disciplines “to produce something like a general the-
ory” (Boulding 1956: 139). In Conflict and Defense
(1962), rooted in game theory, Boulding puts forward
a general theory of conflict ranging from the individ-
ual, through economic and industrial–organizational,
to the international level, focusing especially on the
dangers of international conflict, and concluding with
approaches to conflict resolution and control.

It has been argued that Boulding actually laid the
foundations of ecological economics in his book A
Reconstruction of Economics (1950). Robert Scott
(2015) argues in his new biography of Boulding that
“Many people (including me) think Reconstruction
was Boulding’s most underappreciated work” (Scott
2015: 66). Boulding (1966) was far ahead of either eco-
nomics or peace studies when in 1965 he first spoke of
earth as a spaceship, characterizing in his classic arti-
cle “The economics of the coming Spaceship Earth”
the “cowboy economy” as a more open system and
the “spaceman economy” as the more closed system
which would need to be the economy of the future. In
Ecodynamics, employing an evolutionary perspective,
and seeing the world and universe as a “total system
of interacting parts” (Boulding 1978: 31), he argued for
a “more accurate image of the future” (Boulding 1978:
373). Among the limits to growth he saw the rise of
world inequality and the necessity for population con-
trol. Several chapters also foreshadow his threefold
conceptualization of power. 

In his Stable Peace (1978a), Boulding spoke of the
continuum of war and peace, rather than seeing them
as diametrically opposed. He argued that we can
move back and forth between stable war, unstable
war, unstable peace, and stable peace, with the goal
being to move to more stable peace. But Boulding
also elaborated on a more complex conceptualization
of power itself in his Three Faces of Power (1989). He
argued not only for the carrot-and-stick dichotomy,
but also argued that what he termed social power was
an equally prevalent mode of power in human life,
including in international relations. Boulding argued
that political-military power was primarily destructive
power, based on threat, while economic power was
primarily productive, based on exchange, and social
power was primarily integrative, based on the power4 The website <www.environmentalpeacebuilding.org>

provides other useful links to much of this work. 
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of love. He argued both that society, including inter-
national society, is primarily reliant on social or inte-
grative power, and that we would all be better off if
we continued to move society further in that direction
by reliance on less coercive forms of power. 

Boulding’s work on the development of general
systems theory and his later work on ‘human better-
ment’ framed an understanding of both the dynamics
of power and peace and of ecodynamics. Yet his work
on peace was read primarily by peace studies scholars,
and his work on environment by environmental stud-
ies scholars. Very few made the linkages he made. The
work of this book begins to follow that lineage. 

3.6 Global Governance, Sustainable 
Environment and Sustainable 
Peace 

In some ways, it can be argued that the institutions of
global governance have done more to incorporate the
areas of sustainable environment and sustainable
peace than have the academic fields of environmental
studies and peace studies. In a number of multilateral
and other forums, conceptualization of peace and
security, for whatever reasons, began to link environ-
ment and development issues to traditional peace
issues. Among these were the Culture of Peace pro-
gramme in UNESCO, the Nobel Peace Prize, the
series of commissions on changing concepts of secu-
rity, and the Millennium Development Goals, which
by 2015 morphed into the Sustainable Development
Goals. The final documents from the series of UN
conferences that began with the 1972 UN Conference
on the Human Environment in Stockholm, the food
and population conferences in Rome and Bucharest
in 1974, the International Women’s Year Conference
in Mexico City in 1975, and carrying through to their
follow-on conferences in 1992, 1994, and 1995, also
began to reflect the linkages between war, peace,
food, population, gender, and the environment. 

3.6.1 Conceptualizing Peace: the Culture of 
Peace 

Peace studies began to examine and incorporate the
concept of a “culture of peace”, although this was
done primarily within UNESCO and the United
Nations rather than in academia. The Seville State-
ment on Violence, drafted by natural and social scien-
tists during the UN International Year for Peace in
1986, foreshadowed the work that was begun at UNE-

SCO in the early 1990s. UN work on the culture of
peace was furthered by UN General Assembly resolu-
tion 52/15 of 20 November 1997, by which it pro-
claimed the year 2000 as the “International Year for
the Culture of Peace”, and its resolution 53/25 of 10
November 1998, by which it proclaimed the period
2001–2010 as the “International Decade for a Culture
of Peace and Non-Violence for the Children of the
World”. The General Assembly adopted the Declara-
tion on a Culture of Peace on 13 September 1999, and
the Programme of Action on a Culture of Peace in
General Assembly resolution 53/243 of 6 October 1999.
The Programme defined eight domains of action: 

• a culture of peace through education
• sustainable economic and social development
• respect for all human rights
• equality between women and men
• democratic participation
• understanding, tolerance and solidarity
• participatory communication and the free flow of

knowledge
• international peace and security. 

All of these areas of work have been incorporated
into peace studies, and many into more conventional
work in international relations as well. What is signif-
icant about the Culture of Peace framework, however,
is that it highlights the interrelationships between
each of the domains of a culture of peace. One of the
links between paradigms of sustainable development
and sustainable peace is found in the section on Sus-
tainable Economic and Social Development, which
links a culture of peace to both environmental sustain-
ability and gender equality. 

There appears to be a reciprocal relationship
between sustainable economic and social develop-
ment and gender equality. This domain of the Culture
of Peace combines the importance of traditional eco-
nomic development, as well as social or human devel-
opment, and concern with the protection of the envi-
ronment. The environment vs. development debate
that came about with the first UN Conference on the
Human Environment in Stockholm in 1972, over
whether the South had the right to destroy their envi-
ronment in the course of development, as the North
had done, resulted in the Brundtland Commission’s
1987 popularization of the term “sustainable develop-
ment”. Sustainable development, defined by the Com-
mission as “development that meets the needs of the
present while not compromising the rights of future
generations”, incorporated the view that, if develop-
ment did not pay attention to environmental protec-
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tion, it would not be sustainable (WCED 1987). We
will examine both the development side and the envi-
ronment side of this conceptualization. 

Many of the measures of economic as well as
social and human development are highly correlated
with gender equality. Women’s basic literacy improves
the chances of child immunization and reduces under-
five child mortality. Two measures of gender empow-
erment, female education, and lifetime exposure to
employment, appear to increase the probability of
contraceptive use, reducing family size, which in turn
seems to improve child survival rates, especially for
girl children. While the relationships are complex,
improvements in gender equality appear to lead to
improvements in health and well-being both at the
level of the family and that of the society (Kabeer
1999). Research also suggests that in societies where
more than thirty per cent of the legislators are female,
there is a greater emphasis on social and human devel-
opment concerns such as health and education. Gen-
der equality also appears to be positively related to
many of the Millennium Development Goals adopted
by the UN in 2000, including especially the reduction
of infant and maternal mortality. 

Second, there are also linkages between women
and the environment. Women, in many societies, are
the drawers of water and the hewers of wood; their
approaches to consumption are key in determining
environmental sustainability. There are clear links
between gender and land distribution, biodiversity,
and water management (UNEP 2004). The Women’s
Environment and Development Organization, today
one of the primary women’s NGOs, was founded in
1991 to link and to show the linkages between gender
and environmental concerns. The Green Belt Move-
ment was founded in 1977 by Kenyan Wangari
Maathai, who received the 2004 Nobel Peace Prize
for her work on the intersection of the issues of
democracy, environmental protection and restoration,
human rights, and especially women’s rights.

3.6.2 Conceptualizing Peace: The Nobel 
Peace Prize 

While the Nobel Peace Prize is not strictly peace
research, the diversity of its awards can also be seen as
a fertile source of theorizing on the relationships of
the conditions of peace. One of the ways in which the
general public becomes aware of the conceptualiza-
tion of peace is the annual awarding of the Prize.
Within peace research, there has been a small strain of
solid historical research on the Prize. Alfred Nobel, a

Swede and the inventor of dynamite, created the
Nobel Prizes to be awarded “to those who, during the
preceding year, shall have conferred the greatest ben-
efit on mankind”, with the award divided into five
equal parts, including one part to the person who
shall have done: “the most or the best work for frater-
nity between the nations, for the abolition or reduc-
tion of standing armies and for the holding and pro-
motion of peace congresses”.5 

In 1895, shortly before his death, while Norway
and Sweden were under common governance (until
1905), and Norwegian liberals were working for self-
governance, he decreed that the prize for champions
of peace was to be awarded by a committee of five
persons to be elected by the Norwegian Storting.
Since the first Nobel Peace Prize was awarded in 1901,
divided between Jean Henri Dunant, founder of the
International Committee of the Red Cross, and
Frederic Passy, founder of the first French peace soci-
ety, Nobel Peace Prizes have been awarded to persons
and institutions who represent a wide variety of con-
ceptualizations of peace. 

Over the course of the 1997–2007 decade the
Nobel Peace Prize broadened further, being awarded
to both governmental and non-governmental individu-
als and institutions; and in 2004 and 2007 environ-
mental work was added, when the Nobel Peace Prize
was awarded to Wangari Maathai (2004) and to the
Intergovernmental Panel on Climate Change (IPCC)
and Albert Arnold (Al) Gore, Jr. (2007).6 

The Prize’s conception of peace has always been
broad. Within that decade alone, it included awards
for efforts to ban weapons, find a peaceful solution to
the Northern Ireland conflict, provide humanitarian
assistance, promote democracy and human rights,
promote reconciliation in divided societies such as
South and North Korea, work for a more organized
and peaceful world, find peaceful solutions to con-
flicts, work for democracy and human rights (espe-
cially women’s rights), contribute to sustainable devel-
opment, democracy and peace, prevent nuclear
energy from being used for military purposes, create
economic and social development through microcre-
dit, and build up and disseminate knowledge about
man-made climate change. The awarding of the Peace
Prize to Wangari Maathai for her development of the

5 See: “Alfred Nobel’s Will”; at: <nobelpeaceprize.org>.
6 See for an overview of all Nobel Peace Prizes at: <http://

www.nobelprize.org/nobel_prizes/peace/>. A list of all
Nobel Peace Prize recipients is at: <http://www.nobel-
prize.org/nobel_prizes/peace/laureates/index.html>
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Green Belt Movement in Kenya and her advancement
of environment, women, and democracy was a signif-
icant broadening of the notion of peace. 

The October 2007 announcement of the award of
the Prize to the United Nations’ Intergovernmental
Panel on Climate Change (IPCC) for its work on the
science of global warming and to Al Gore for his pub-
licizing of the issue, particularly through the docu-
mentary “An Inconvenient Truth”, was contested
immediately from various political positions. The
most common criticism of the 2007 Nobel award
appears to have been that environmental issues do not
fall within the province of an award for peace. Cer-
tainly environmental issues were not specified in
Nobel’s will, but neither were they recognized as
important on their own at the turn of the century.
Today it is clear that there are many important link-
ages between environmental problems and peace, as
there are between peace and justice. The Nobel cita-
tion said that the IPCC and Gore had emphasized
“the processes and decisions that appear to be neces-
sary to protect the world’s future climate, and thereby
reduce the future threat to the security of mankind”. 

In the peace research community, another criti-
cism was that the Prize has often tended to reward
government-related rather than grassroots work. This
presages the question of peace research’s independ-
ence from or integration with government, and
whether it should serve the needs of government or
civil society and, as a derivative argument, whether it
should or should not accept support from govern-
ment. This relates as well to the arguments in interna-
tional relations as to who are to be seen as the actors
in international relations, only states, as realists argue,
or also civil society actors including non-governmental
organizations, as liberal institutionalists have argued
in putting forward the concepts of transnational rela-
tions and complex interdependence (Keohane/Nye
2001). These debates, in addition to the positive
peace/negative peace debates, have been central in
framing the development of peace research and peace
studies. Similar debates have arisen over the concept
of environmental security, a part of the evolving
debate both in peace studies and even more so in
environmental studies. 

3.6.3  Evolving Concepts of Security

The traditional concept of security developed at the
time of the peace of Westphalia in 1648, with the idea
of nation-state sovereignty, backed up by the balance of
power. This can be contrasted with the development of

concepts of international security, which came along
with the development of multilateral security institu-
tions (Brauch/Oswald Spring/Grin et al. 2009;
Brauch/Oswald Spring/Mesjasz et al. 2008, 2011). 

First, the concept of ‘collective security’ came
about with the League of Nations in 1919, failed when
the League of Nations failed in stopping aggression,
but came back stronger under the United Nations in
1945 when the UN Charter in articles 2.3 and 2.4 said
that “all nations shall settle their international dis-
putes by peaceful means” and “refrain in their interna-
tional relations from the threat or use of force against
the territorial integrity or political independence of
any state”. Collective security is backed up by enforce-
ment. If any nation violates that ban against the use of
force, the UN under Chapter VII can enforce action
upon it by either non-military (article 41) or military
(article 42) sanctions.

A step backward toward national security was ‘col-
lective defence’ under the alliances of the NATO Pact
in 1949 and the Warsaw Pact in 1955. Collective secu-
rity was based on the idea that an attack on one was
an attack on all but this, again, was still based on the
use of force. 

A somewhat more interesting concept is that of
‘common security’. Common security came about with
the Brandt Commission in 1980, which focused on
North–South issues and economic security and pres-
aged human security. After that the Independent Com-
mission on Disarmament and Security Issues (Palme
Commission 1982) brought about the concept of ‘com-
mon security’, in the context of nuclear war. The
Palme Commission defined common security as the
notion that you couldn’t have a victory in nuclear war
and therefore security had to be mutual, and that the
implications of that are that you have to reduce mili-
tary budgets. 

Of all of this series of evolving concepts of secu-
rity, only the Brundtland Commission’s work
addressed environmental issues. The World Commis-
sion on Environment and Development in 1987 talked
about the concept of ‘environmental security’ and their
report Our Common Future publicized the notion of
sustainable development, the notion that you couldn’t
have development unless you took account of the envi-
ronment.

Japan’s 1983–84 Defence White Paper introduced
the concept of comprehensive security, including tra-
ditional national self-defence, but also introduced
access to food and access to energy as security issues
and talked about the use of development aid as a
security mechanism as well. While there was no men-
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tion of environmental security, the issues of access to
food and energy intersected with the scarcity issues
encountered in environmental studies. 

3.6.4 Human Security

The concept of human security was introduced in the
Human Development Report (HDR) in 1994 and was
then taken up by the Commission on Human Security
that ran from 2001 to 2003 and issued its report,
Human Security Now, in 2003, with Sadako Ogata
and Amartya Sen as primary authors. It was funded by
the government of Japan and the Rockefeller Founda-
tion and a number of other groups. It followed on
from the concept introduced in the Human Develop-
ment Report 1994. The Commission on Human
Security (CHS) defined human security in the follow-
ing way: “to protect the vital core of all human lives in
ways that enhance human freedoms and human fulfil-
ment”.

To the Commission, human security meant pro-
tecting fundamental freedoms, freedoms that are the
essence of life. It meant protecting people from critical,
severe and pervasive threats and situations. It meant
using processes that build on people’s strength and
aspirations. It meant creating political, social, environ-
mental, economic, military and cultural systems that
together give people the building blocks of survival.

Human security in its broader sense embraces far
more than the absence of violent conflict, building on
the Human Development Report’s conceptualization.
It is security based on people, individual security
rather than state security, though both of these argue
very much that these are complementary and not dif-
ferent. It talks about protecting people in cases of vio-
lent conflict but also about empowering people, and
so it refers to a number of different aspects: protect-
ing people in violent conflict, protecting people from
the proliferation of arms, protecting the security of
“people on the move”, working to provide minimum
living standards everywhere, prioritizing universal
access to basic health care, empowering all people with
universal basic education.

This particular report focused on the broad con-
cept of human security. There is a big debate in the
field as to whether the concept should be broad and
essentially include development and human rights, or
whether it should still be focused narrowly and
involve protection from direct threats of violence. 

On the other hand, the Human Security Report
(2005) that came out of the Liu Institute in Vancouver,
Canada, funded by the government of Canada and

others, adopted the narrow concept of human secu-
rity. They decided to focus on threats based on vio-
lent conflict, and to talk also about some of the indi-
rect effects of those, like refugees and disease, but to
focus largely on the threat of war and other factors
that involve human violence. The Human Security
Report focuses on wars: both inter-state wars, which
have reduced considerably, and intra-state wars, which
have actually been increasing, as well as on genocide,
on the violence that comes with crime, on political
repression, on terrorism, on human rights abuse, par-
ticularly the kind that kills people, and on the displace-
ment that comes with wars and also the disease that
often comes with wars.

As with the concept of environmental security,
there has been much criticism of human security. One
of the first and most cited critics is Roland Paris
(2001). There continues to be disagreement on what
human security is, with 21 comments on the subject
published in a special issue of Security Dialogue in
2004. While the concept of human security certainly
broadened the concept of security itself, it did little to
incorporate environmental security or environmental
issues. 

3.6.5 From the Millennium Development to 
the Sustainable Development Goals

The Millennium Development Goals (MDGs),
adopted by world leaders at the UN’s Millennium
Summit in September 2000 and reaffirmed at the
World Summits in September 2005 and 2010, fol-
lowed on from the conceptualization of human secu-
rity, although they did not make the explicit linkages
between development and peace and security, nor
even include peace. The MDGs, however, did explic-
itly include environmental issues, although only in
Goal 7. Intended to be achieved by 2015, the MDGs
stressed the interconnectedness of all goals. 

Following on from the many UN Decades of
Development, beginning in 1961, and the conceptual-
ization of human development in 1970 and human
security in 1974 by the UN Development Programme,
as well as from the series of UN conferences on envi-
ronment, food, population, and women beginning in
the 1970s, the MDGs explicitly included a focus on
ensuring environmental sustainability in Goal 7:
“Ensure environmental sustainability.” By this time the
environment had made it onto the world agenda,
although the linkages between war, peace, gender, pop-
ulation, environment and development were still not
always explicitly addressed. As these goals morphed
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into the seventeen UN Sustainable Development Goals
(SDGs), adopted in 2015 to be accomplished by 2030,
the concept of sustainable development publicized by
the Brundtland Commission in 1987 became an even
stronger part of our way of thinking.7 

The SDGs continued many of the MDGs, but this
time eleven goals explicitly addressed issues of sus-
tainability (Goals 2, 6 (which was a target in the
MDGs), 7, 8, 9, 11, 12, 13, 14, 15, and 17). A notable
integrative innovation was goal 16, which explicitly
linked peace and the environment, reading: “Promote
peaceful and inclusive societies for sustainable devel-
opment, provide access to justice for all and build
effective, accountable and inclusive institutions at all
levels.” But sustainable development may well be an
oxymoron; development, over the long term, may not
be sustainable, particularly if it includes the connota-
tion of growth, as in Goal 8. Attention to the values
of environment may mean not developing the fossil
fuels now accessible rather than exploiting them. 

3.7 Conclusions 

While the conceptualization of ‘sustainability transi-
tions’ (Brauch, chapter 1 in this volume) may be an
important contribution both to the fields of peace
studies and environmental studies, it may also be
important to consider this in the light of systems

thinking. Boulding’s work on the development of sys-
tems theory and that of the Limits to Growth project
continue to be important here. Systems evolve;
though they may exist in equilibrium at any one point
in time, the equilibrium is likely to evolve also with the
introduction of step-level functions that change any of
the basic conditions. Stability is unlikely over time. Sus-
tainability suggests stability. The environment has been
changing over millennia, and will continue to change.
The question may not so much require transitions to
environmental sustainability as simply to acknowledge
the importance of the environment, both to human
society and on its own. This implies acknowledgment
of the detrimental role human beings have played with
respect to the health of the environment, and a com-
mitment to a transition to protecting the environment. 

Whether the concept ‘sustainability transitions’
best captures this may be debated. Among the key
maxims toward environmental protection is the pre-
cautionary principle put forward by the UN in the
1992 Rio Declaration, and earlier in climate change
and other negotiations, that: “Where there are threats
of serious or irreversible damage, lack of full scientific
certainty shall not be used as a reason for postponing
cost-effective measures to prevent environmental degra-
dation.” The adoption of a precautionary principle
with respect to peace and human rights could also be
important. A transition to an expanded concept of our
human community would improve our work both on
peace and the environment. We can come back to Aldo
Leopold’s dictum: the evolution of human ethics has
involved the expansion of our understanding of com-
munity, and the adoption of a “land ethic” would be an
important transition in our ethical development. 
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4 Transition Studies: Basic Ideas and Analytical Approaches

John Grin1

Abstract

As a background to later contributions, this chapter provides a concise introduction to different approaches to
(i) understanding and (ii) shaping transition dynamics:
1. A sociotechnical approach, with the multilevel perspective as its main concept, and strategic niche manage-

ment as its governance concept;
2. A complex (adaptive) system-based approach, using the concept of transition patterns, with transition man-

agement as its governance concept;
3. A governance approach, where the politics of transition dynamics are examined, with reflexive design as the

core of its approach to shaping transition.
In addition, work based on the social theory of practice has helped to bring consumption practices into transi-
tion theory, and an approach focusing on innovation system has helped to explain how different arrangements
may become interconnected so as to produce a transition.

Keywords: Sociotechnical transitions, multilevel perspective, strategic niche management, complex adaptive sys-
tems, transition management, reflexive governance, reflexive design, power, legitimacy.

4.1 Introduction: Rationale and 
Nature of Transitions and the 
Scope of Transition Studies1

Transitions may be defined as profound societal trans-
formations in that they involve changes in both multi-
ple, interacting societal practices and the institutional,
structural and discursive structures in which these are
embedded. The rationale for transition studies lies in
particular diagnosis of persistent societal problems—
problems that appear to resist potential solutions,
such as the depletion of specific resources, continued
greenhouse gas emissions, and flooding in river flow
areas. Central to that diagnosis is the presumption,
well-rooted in evolutionary economics and sociology,
science and technology studies (STS) and social the-
ory, that the definitions of societal problems, the

practices that tend to be used to deal with them, and
societal structures themselves co-evolve with each
other, meaning that the evolution of each over time
co-shapes the evolution of the other two. If problem
definitions that are fundamentally novel become dom-
inant, a call for fundamentally different practices may
result. These are often not well served by incumbent
structures. This may generate inertia, and lead to a
more fertile ground for resistance to transformative
practices than acceptance of them. As a result, such
innovative practices may be difficult to establish, may
easily fall back into normality, or may not survive in
the long run. 

This in a nutshell is why such ‘novel type’ prob-
lems may be so persistent, and why in transition stud-
ies persistent problems are seen as providing a ration-
ale for a transition (Grin/Rotmans/Schot 2010: 1–5).
From that key point of departure the two main
research questions follow: how may transition dynam-
ics be understood, and how may they be shaped so as
to deal with persistent problems? 

Transition studies has its intellectual roots in work
by many scholars from a variety of fields, most nota-
bly STS (science and technology studies) and innova-
tion studies, and the field of complex systems studies

1 John Grin (The Netherlands) is a full Professor in Policy
Science, in particular of System Innovation, in the
Department of Political Science, University of Amster-
dam, and Co-Director of the Programme Group Trans-
national Configurations, Conflicts and Governance,
Amsterdam Institute for Social Science Research
(AISSR); email: <j.grin@uva.nl>.
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and socio-ecological system studies (Smith/Voß/Grin
2010; Grin 2008). These strands of work were stimu-
lated by a global sense of urgency concerning climate
change and other sustainability problems, and by pro-
grammes like the International Human Dimensions
Programme on Global Environmental Change
(IHDP). Transition studies as a field received a major
boost when Dutch scholars were fortunate enough to
get a major research programme funded, the Dutch
Knowledge Network on System Innovations and
Transitions (KSI, 2005–2010). This five-year pro-
gramme (Rotmans/Schot/Grin 2004) comprised
eighty-five researchers, including thirty-eight PhD stu-
dents, at eight Dutch universities and at TNO, a
Dutch Great Technological Institute (GTI); they col-
laborated with some 750 transition practitioners in
several dozen transition projects, some of which had
been established by KSI.2 

Normal, healthy academic routines of critical scru-
tiny were applied to novel strands of research, and
KSI spent ten per cent of its 22 million budget on
internationalization. As a result, important exchanges
took place with scholars from a host of other coun-
tries who had been working, in their own ways, on
transitions or related themes; these scholars began to
critically scrutinize the Dutch approaches. A series of
international workshops, together with sessions at
major conferences, special issues of scholarly journals
and so on helped to improve and further develop
original theorizing, and added important new themes
and modes of theorizing. This also helped to over-
come the field’s original Eurocentric focus (e.g. Berk-
hout/Angel/Wieczorek 2009; Berkhout/Verbong/
Wieczorek 2010). KSI also initiated a transition jour-
nal (Environmental Innovation and Sustainability
Transitions, EIST)3 as well as a book series with Rou-
tledge.4 At present, the field counts more than thou-
sand scholars from all continents, assembled in the
Sustainability Transitions Research Network
(STRN),5 founded at the first international transitions
conference in Amsterdam in 2009. They meet at the
annual conferences organized by STRN as well as dur-
ing sessions at other academic conferences, and fre-
quently undertake internationally collaborative pro-

jects. By now a vast, global literature has evolved
(Markard/Raven/Truffer 2012; Chappin/Ligtvoet
2014). Lessons from and for practitioners are being
exchanged.6 

This chapter seeks to introduce the approaches
included in the original KSI programme. While these
are primarily those based on the sociotechnical (4.2),
complex system (4.3) and governance theory (4.4)
approaches, in section 4.5 we will briefly discuss two
other approaches, focusing on social practices and
technical innovation systems respectively.

The objective of this chapter is to provide a back-
ground to the following chapters by discussing some
of the main concepts and insights that were devel-
oped at the cradle of the field. For each of the
approaches the chapter will describe (i) how it con-
ceives of transition dynamics and on the basis of what
theoretical ideas, and (ii) which governance concept it
proposes. While some recent research which further
develops these original concepts will be discussed in
the next sections, many other recent lines of research
will not be discussed. The most important ones will
be briefly indicated in the final section, however. 

4.2 The Sociotechnical Approach and 
Strategic Niche Management

The first approach is the sociotechnical approach. It
focuses on the interactions of the practices and
objects of social, economic and technological innova-
tion with each other and with incumbent sociotechni-
cal systems. The central concept it proposes for map-
ping and understanding transition dynamics is the
multilevel perspective (MLP), which has become a
core notion in transition studies more generally. 

4.2.1 Understanding Transition Dynamics

This approach is rooted in STS, evolutionary theory
and the ‘contextual history’ of technology. One semi-
nal source of the MLP is a major study by Rip and
Kemp (1998), which seeks to contribute to a better
understanding of how, and under what conditions,
deliberate technical change can contribute to dealing

2 See for details at: <www.ksinetwork.nl>.
3 See for details at: <http://www.journals.elsevier.com/

environmental-innovation-and-societal-transitions/>.
4 See for details on the Routledge Studies on Sustainabil-

ity Transitions; at: <https://www.routledge.com/series/
RSST>; and at: <http://www.sustainabilitytransitions.
com/en/background>.

5 See for details at: <www.strn.org>.

6 See at: <http://www.transitiepraktijk.nl/en/>; see vid-
eos on: “Making Transitions Happen Platform”; at:
<https://www.youtube.com/watch?v=GEzXMNc7yGk&
index=4&list=PLu8ruQWIRJIGPwx05i_aOj_A7QPrK-
MusP> and on “The journey of sustainable business”;
at: <https://www.youtube.com/watch?v=RSDnAVkda
AM&feature=related> (31 March 2016).
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with climate change. It begins by reviewing the bodies
of literature on large technical systems, innovation sys-
tem approaches, evolutionary theories, actor network
theory, and the tradition of the social construction of
technology. The authors then organize their findings
into a two-dimensional scheme (Rip/Kemp 1998:
339). Along one axis, ‘configurations that work’ grad-
ually merge into structuring entities and, eventually,
‘seamless webs’ that provide even stronger structura-
tion. The other axis indicates scope. At the meso-
level, there are regimes defined as “the rule-set or
grammar embedded in a complex of engineering
practices, production process technologies and prod-
uct characteristics, skills and procedures, ways of han-
dling relevant artefacts and persons, ways of defining
problems—all of them embedded in institutions and
infrastructures” (Rip/Kemp 1998: 338). 

Usually, innovations will be shaped by the incum-
bent regime. However, the regime is not static, but
may change, partly under the influence of its linkages
to innovations at the micro-level and (changes at) the
landscape level. On the basis of these findings, the
authors claim that “to understand and explain techni-
cal change, a combination of economic and sociolog-
ical theory is necessary” (Rip/Kemp 1998: 356). While
no single explanation may be sensibly given, it is cru-
cial to note path dependencies and irreversibilities as
major factors in technical change. 

A second seminal source of the MLP sheds more
specific light on the potential of change beyond the
incumbent regime. Drawing on a vast empirical basis
of studies of the development of technology in the
Netherlands in the nineteenth century (for an English
summary volume of the Dutch book series, see Schot/
Rip/Lintsen 2010), Johan Schot (1998) observes that
in many cases, the development of technology
appears to follow established patterns. Theoretically
guided by a range of evolutionary theories, he
explains this by pointing out that the development of
technology is structured by a technological regime,
which combines “the rules embedded in engineering
practices (cognitive structuring) with the rules follow-
ing from the embodiment of a given set of technolo-
gies in specific production and consumption pat-
terns” (Schot 1998: 190). In some cases, however,
regime shifts appeared to take place, especially when
the efforts of interested parties coincided with favour-
able exogenous (‘landscape’) developments. Under
such conditions, a niche may be formed: “a limited
and local alliance (network) between the party that
produces the new technology and the party that uses
it (the sponsor)” (Schot 1998: 193), which protects

technologies under development from the incumbent
regime. These niches create links between variation
and selection, contributing to quasi-evolution. 

Crucial in this connection is the finding that
actors’ expectations are not only a source of new tech-
nical options (variation), but also a “guiding force in
the process of technological development” and “the
development and articulation of expectations gradu-
ally improve the definition of the technology and the
environment in which it is supposed to function”
(Schot 1998: 196). Such dynamics of expectations and
articulation in niches, formed by change agents under
favourable exogenous conditions, may contribute to
regime change, especially when constructive interfer-
ence may be brought about between niche innova-
tions, changes or instabilities in the regime, and land-
scape developments. This point has been further
developed by Frank Geels (2005). Building upon ear-
lier work as well as on a wide variety of literatures,
concerning for instance the role of users and the role
of increasing returns in innovation processes, he
develops and employs a more detailed version of the
MLP. The three levels are considered as a ‘nested hier-
archy’, with an increasing degree of structuration
from the niche level to the landscape level (Geels
2005: chapter 3). Drawing upon a set of case studies,
he then (Geels 2005: 246–279) reconfirms and adds
analytical accuracy to the claims of the MLP that tran-
sitions occur through interlinkage and interaction
between developments at the three levels, and that
they often involve multiple technologies (cf. figure
1.11, in this volume). Van Driel and Schot (2005) have
interpreted this as interferences between changes
occurring at different scales of time (Braudel 1980). 

At that stage, the MLP had become a relatively
well-developed heuristic framework, yielding the fol-
lowing insights on transition dynamics. First, its most
central claim is that regime shifts occur through inter-
linkage and interaction between multiple develop-
ments at the three levels. Second, and more precisely,
in this connection, other crucial insights are that this
requires

• the creation of niches, locations that are actively
protected against part of the influence of the exist-
ing regime; and

• strategic action in the sense of creating linkages to
overcome inertia through connecting dynamics at
all three levels. 

Subsequent work by Schot, Geels and collaborators
has produced several dozen case studies. These have
yielded detailed accounts of the mechanisms through
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which transitions and system innovations unfold—
including the role of outsiders, the importance of pol-
icy support, the role of the market mechanism, the
role of wide cultural visions and promises, and the
importance of strategic games and competition
throughout. Also, based on this body of case studies,
a typology has been developed for transition pathways
through which interlinkage and interaction may occur
(Geels/Schot 2007; Schot/Geels 2010). These path-
ways differ from each other in two dimensions: the
nature of landscape influences (continuing pressure
on incumbent regime; a disruptive effect, hyper-turbu-
lence, an avalanche effect, or a specific shock effect)
and the degree of development of niche innovations.
Five proposed pathways are summarized in box 4.1. 

4.2.2 Shaping Transition Dynamics

Following their understanding of transition dynamics,
Rip and Kemp state two crucial questions about how
those dynamics are shaped are: “how to increase the
chances for better path dependencies (…[and]) how
to identify and realize transition paths from the pres-
ent situation to a more desirable one” (Rip/Kemp
1998: 371). The authors emphasize the need to use the
model as a heuristic device, which can guide, but not
replace, contingent analysis. At the core of their ideas
is their proposal that governance should be seen as a
matter of the ‘modulation’ of ongoing dynamics
within and between the three levels. They draw atten-
tion to the need to develop the perspective so as to
take into account normative goal-setting, power asym-
metries and strategic action, as well as to diagnose the
course contemporary industrial societies are taking. 

The sociotechnical approach has drawn on earlier
work on strategic niche management (Schot/
Hoogma/Elzen 1994; Kemp/Schot/Hoogma 1998;
Weber/Hoogma/Lane et al. 1999; Hoogma/Kemp/
Schot et al. 2002; Truffer/Metzner/Hoogma 2004) as

a basis for shaping transition dynamics in a way that
draws strongly on experiments. In strategic niche
management (SNM), novelties are able to develop
within a niche that protects them from the adverse
influences of the regime and provides helpful struc-
tural conditions not prevalent in the regime. Impor-
tantly, a niche must be understood as an analytical
construct: a segment of the market with relatively
interested consumers and helpful supply chains may
be supported by a tax exemption or by government-
funded research. 

In much early work on SNM, a niche was under-
stood more or less as an incubator, nurturing a prema-
ture novelty until it was strong enough to enter the
normal world, through processes of learning, network
formation and the shaping of expectations, and taking
place within and between niche experiments. Later,
Smith and Raven (2012) proposed and elaborated
three functions: shielding, nurturing and empower-
ment. 

Another limitation of early work was that much
less attention was paid to the question of how the
novelty could eventually help to fundamentally change
the world. That problem has been addressed by later
research. Elzen, Geels, Hofman et al. (2004) have pro-
posed the Sociotechnical Scenario approach. Scenar-
ios may provide guidance for the development of
niche experiments and their connection to changes at
the regime and landscape levels. They should be
designed such they are both sustainable for a specific
set of actors and attainable in the sense that their real-
ization may build on ongoing changes at the regime
and landscape levels. This kind of analysis has been
used in different fields, including car mobility (Mar-
letto 2014) and energy (Foxon/Hammond/Pearson
2010; Verbong/Geels 2012). Along similar lines,
Raven (2005, 2006) has explicitly situated SNM in
ongoing multilevel dynamics. Thus the capacity of
niche experiments to contribute to regime change is

Box 4.1: Possible transition pathways according to Geels and Schot (2007: 54–76).

• Reproduction pathway: in the absence of landscape
pressure, the regime is likely to remain dynamically sta-
ble.

• Transformation pathway: if there is moderate land-
scape pressure at a time when niche innovations have
not yet been sufficiently developed, then regime actors
will respond by modifying the direction of the develop-
ment path and innovation activities.

• De-/re-alignment pathway: if landscape change is
divergent, large and sudden, then increasing regime
problems may lead to erosion. This then creates space

for the emergence of multiple niche innovations that
co-exist and compete for attention and resources.
Eventually a new dominant core for realignment of a
new regime emerges.

• Substitution pathway: if there is substantial landscape
pressure at a point when niche innovations have devel-
oped sufficiently, then these will break through and
replace the existing regime.

• Reconfiguration pathway: niche innovations are ini-
tially adopted in the regime to solve local regime.
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understood as co-determined by the ways in which
they interact with ongoing changes at the regime and
landscape levels. Smith (2007) has proposed the con-
cept of translation (from actor network theory) to the-
orize the agency involved in bringing about such con-
nections. In later work, Raven and others (Raven
2007; Raven/Verbong 2007, 2009; Raven/Verbong/
Schilpzand et al. 2011) have elaborated this under-
standing so as to comprise the dynamic interaction
between niche experiments and multiple regimes, a
key issue as many transitions involve the reordering of
‘systems’ (e.g. biofuel implies the emergence of a sys-
tem reconnecting elements from the energy and agri-
culture systems). Amongst many other findings, such
work reveals on the one hand additional difficulties in
reconciling experiments with two different regimes,
and on the other, more opportunities for strategically
operating agents to alternately draw on elements from
different regimes. Schot and Geels (2008) have syn-
thesized this and other work, seeing SNM as a form
of reflexive governance (Grin 2006), and proposing a
new version of SNM, where niches facilitate sustaina-
ble innovation journeys in which the internal and
external dynamics of niches are deliberately con-
nected. Seyfang and Haxeltine (2012) have added
other drivers of dynamics, most notably group (iden-
tity) formation. 

Other important work has been done, for exam-
ple, focusing on better understanding the internal
dynamics of niches in bringing about protection
(Ulmanen/Verbong/Raven 2009; Ulmanen 2013;
Boon/Moors/Meijer 2014), and on the specific
nature of ‘grassroots’ niches, rooted in civil society
(Seyfang/Hielscher/Hargreaves et al. 2014). 

4.3 The Complex Systems Approach 
and Transition Management

4.3.1 Understanding Transition Dynamics 

The second approach to explaining sustainability tran-
sitions (Rotmans/Loorbach 2010) has been inspired
by two strands of systems theory in particular. In the
first, integrated assessment, systems are depicted as
comprising mutually interacting sociocultural, eco-
nomic and physical stocks and flows (Rothman/Rob-
inson 1997; cf. Pahl-Wostl 2002; Weaver/Jansen/van
Grootveld et al. 2008). At any specific moment in
time, the system may be characterized by its stocks.
These stocks change relatively slowly compared to
their own volume. Relatively rapid changes may occur

through flows, associated with ongoing socio-eco-
nomic and natural processes. This depiction involving
stock flow and agents is of obvious use in conceptual-
izing the basic notion of sustainable development as
involving the closing of substance cycles. 

The second body of theory involves complex
adaptive systems (CAS) theory (Gunderson/Holling
2002; Holland 1996). Compared with more tradi-
tional systems theory, it adds the possibility of adapta-
tion through (complex, non-linear) responses to exter-
nal (e.g. ‘landscape’, in MLP terms) perturbations.
Under normal conditions, when changes in the envi-
ronment are moderate at most, the system maintains
a particular dynamic equilibrium of stocks, flows and
agents (an ‘attractor’). This is due to an internal struc-
ture which emerges over time from processes at a
lower or higher level of aggregation. Attractor and
associate structure are the CAS depiction of the
regime. In the case of stronger external perturbations,
agents will induce non-standard responses, through a
constant stream of self-reinforcing changes in flows
and agent behaviour—this is how a niche may be rep-
resented in CAS terms). In specific circumstances this
may bring the system into a different state of dynamic
equilibrium, centring its dynamics on a different
attractor. This transformative change from one
dynamic system equilibrium to another, involving a
change in the deep structure of the system, consti-
tutes a transition. Systemic adaptability and resilience
may also be seen as intrinsic features of sustainable
development. 

Following this understanding of niche and regime,
De Haan and Rotmans (2011; cf. Haxeltine/Whit-
marsh/Bergman et al. 2008) have developed a typol-
ogy of ‘transition patterns’—basic modes of transition
dynamics, understood as interactions between the
niche and regime levels and involving an intermediate
level: the niche-regime. The basic patterns are listed in
box 4.2. Compared with the transition pathways that
have resulted from the sociotechnical approach, the
‘niche to niche-regime’ and ‘niche-regime to regime’
patterns form two steps in a process in which regime
changes gradually result from changes at the niche
level, with the niche-regime as a key element. The
main difference is its analytical nature (Grin/Marij-
nen 2011). Sociotechnical pathways, derived from his-
torical analysis, follow in more or less phenomeno-
logical terms the process of (re-, de-)alignment. They
thus relate relatively clearly to everyday terms. CAS
patterns take a more abstract perspective, providing
insight into the underlying systemic causation in
terms of stocks, flows and agents. Patterns may be
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analytically related to core notions of sustainable
development. 

4.3.2 Shaping Transition Dynamics

Associated with and rooted in this (complex) system
understanding of transition dynamics, Transition
Management (TM) has been proposed as a govern-
ance concept for transitions (Rotmans/Kemp/van
Asselt 2001; Loorbach 2007; Kemp/Loorbach/Rot-
mans et al. 2009; Rotmans/Loorbach 2010). A key
point of departure is the idea that the actor (alliance)
that seeks to deliberately influence a system towards a
desirable transition is bound, in and through doing
so, to become part of the system. Even if we initially
conceive of such action as an external intervention, as
such it will provoke a (complex) response from the
system, partly unforeseen. The steering agent, who
has already become part of the web of causation, can
do little better than make her next move informed by
that response, and the awareness that that move will
draw her even further into the system (Van der
Brugge/Van Raak 2007). This, in essence, is the
notion of self-governance: the governing system essen-
tially is part of the system to be governed (Loorbach
2007: 175). As Rotmans and Loorbach (2010) point
out, the methodological implication is that action
research may play a key role in both developing the
theoretical understanding of transition dynamics and
in shaping and promoting transitions in actual con-
texts. This has led researchers in this tradition to
develop ways of analysing transition dynamics, in
order to be able to monitor their progress as a basis
for learning (Van der Brugge 2009; Taanman 2014).

Transition Monitoring is one of the four key activ-
ities, mutually related in a dynamic, iterative mutual
way, that co-constitute TM. It gathers insights into the
dynamics and (desired and undesired) progress of a
second activity—performing transitions experiments—
as inputs into the other two activities: the develop-
ment of visions, and the structuring of strategic prob-
lems, the development of a transition agenda and the
derivation of associated transition paths. These take

place in a so-called transition arena, composed on the
basis of the idea of selective participation: a critical
mass of ‘front runners’, visionary thinkers and entre-
preneurial actors complement regime actors with a
certain openness to change. 

There is no fixed order for undertaking these activ-
ities. The major Dutch governmental Energy Transi-
tion programme started with problem structuring. It
then involved visioning, agenda-building and the
defining of tracks. For each track a set of experiments
was then defined (Rotmans/Loorbach 2010: 180–199).
But the Transition Programme on Long-Term Care,
for instance, started with existing, relatively radical
experiments and helped them to ‘transitionize’ (Van
den Bosch/Neuteboom forthcoming). In both cases,
subsequent programme evolution comprised a wide
set of different relations between the four core activi-
ties, with demands for accountability and funding,
monitoring activities, and an emphasis on experimen-
tation and external feedbacks as the main drivers.

When explained in detail (Loorbach 2007, 2010;
Rotmans/Loorbach 2010: 140–159), TM has been
underpinned by principles derived from complex
adaptive system theory. For instance, the idea of
emergence translated into creation niches as a struc-
tural context that may nurture novel practices, around
which further structures may develop. The principle
of focusing on front runners is based on the idea that
they, by connecting experiments to exogenous
changes, may promote what is called in CAS dissipa-
tive structures, i.e. (regime) structures that lose energy
to the environment. Simultaneously, they may develop
novel visions that provide guidance to distributed
practices, yielding a novel attractor in the system: the
principle of promoting radical change through small,
interconnected steps. 

Through such correspondences between CAS and
TM, transition management may, generically as well
as in specific cases, be developed further on the basis
of modelling (Haxeltine/Whitmarsh/Bergman et al.
2008) in ways that are still being further developed
(De Haan/Ferguson/Adamowicz et al. 2014; Holtz/
Alkemade/de Haan et al. 2015). Other recent work on

Box 4.2: Different transition patters. Sources: Rotmans and Loorbach (2010: 137–139), and De Haan and Rotmans 
(2011).

• A ‘niche to niche-regime’ pattern, where niches
emerge, cluster and form a niche-regime which starts
to undermine the incumbent regime.

• A ‘niche-regime to regime’ pattern, in which the niche
is absorbed or combined with the incumbent regime, 

which thus evolves into a new regime.
• A ‘regime to niche-regime’ pattern, in which a massive

change at the landscape level induces regime change
through significant landscape changes, or competition
from niches and niche-regimes.
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transition management focuses on more detailed
understanding of specific aspects, such as the role of
agency (Brown/Farrelly/Loorbach 2013; Raus-
chmayer/Bauler/Schäpke 2015), urban transition labs
(Nevens/Frantzeskaki/Gorissen et al. 2013) and part-
nerships in TM (Frantzeskaki/Wittmayer/Loorbach
et al. 2014). There is also work applying it to novel
domains, such as the financial crisis (Loorbach/Lijnis-
Hüffenreuter 2013) and Agenda 21 (Wittmayer/van
Steenbergen/Rok et al. 2015), as well as work which
focuses more on particular places, like cities, than on
a domain (Wittmayer/van Steenbergen/Rok et al.
forthcoming).

4.4 Reflexive Governance and 
Reflexive Design

4.4.1 Understanding Transition Dynamics

The final approach to transition studies is the govern-
ance approach (Grin/van de Graaf/Vergragt 2003;
Grin 2010; see also Voß/Bauknecht/Kemp 2006; Ave-
lino 2009, 2011). This designation may be somewhat
confusing, given that the two approaches described in
the preceding two sections also discuss the govern-
ance of transitions (the second central question in this
chapter). This third approach is nevertheless so called
as it has its home base in governance studies. It differs
from both the sociotechnical and the complex sys-
tems approaches in how the answers to the questions
that guide this chapter (how to understand and how
to shape transitions) are related. In the sociotechnical
approach, the second question was answered by dis-
cussing strategic niche management, a governance
concept derived from MLP-based theory on transition
dynamics. In the second approach, the answers to
both questions are derived from complex systems the-
ory, while methodologically, the further development
of either informs the other. 

The governance approach draws substantially on
results of studies of transition dynamics from both
other approaches (especially MLP insights into transi-
tion dynamics, and the notion of adaptation in CAS),
but opens them up from the governance question.
Basically, this requires a dual vision of the dynamics of
transition: iterating between a helicopter view and the
perspective of a performing, situated actor. This is
because the essence of governance is in the interac-
tion between context and agency; the art of govern-
ance is thus in skilfully employing dual vision, like a
person wearing Google glasses. Moreover, as we will

see, it is an insight into this relationship which enables
us to understand, unlike with both other approaches,
the politics evoked by transitions as part and parcel of
transition dynamics, thus opening up new ways of
dealing with such politics.

To develop such a dual vision, several points of
departure are needed. First, structuration theory is
used to understand how the agency involved in transi-
tions depends on the structural context (Grin/van de
Graaf/Vergragt 2003; cf. Grin 2006). While niche and
regime are both sets of practices and associated struc-
tures, it is stressed that the regime may also been seen
as structuring niche practices. Regular practices are,
by definition, privileged by the incumbent regime,
while niche practices may face inertia as the regime
tends to ‘draw’ them back into regular practices, and
does not offer proper rules and resources. This means
that there is little support for their development, while
actors resisting those niche practices may be better
served by the regime (Roep/van der Ploeg/Wiskerke
2003; Grin/van de Graaf/Vergragt 2003; Grin/Felix/
Bos et al. 2004; Bos/Grin 2008; Geels 2014). While
TM acknowledges the inertia and resistance it may
encounter, the governance approach offers opportu-
nities for a more fine-grained, anticipatory analysis. 

Second, transition dynamics is explicitly situated
in the real world, i.e. in the context of ongoing long-
term (‘landscape’) trends such as Europeanization,
individualization and the politicization of side effects,
and their interaction with the practices and structures
of various societal domains. Regarding structure,
attention is drawn to the nature of the four key insti-
tutions of modern society (market, state, civil society
and knowledge) and their mutual alignments in vari-
ous arrangements: the market system, the governance
system and the innovation system. These institutions
and their mutual alignment (together designated the
’institutional rectangle’) have co-evolved with domi-
nant practices and therefore differ between domains.
Yet it is possible to discern some more or less generic
trends (Grin 2010: 237–248), such as the changing/
increasing role of civil society in the innovation system
(the societization of science and technology since the
1970s), the governance system (in the wake of the
emergence of the new social movements) and the
market system (e.g. partnerships between NGOs and
firms). This has led to less rigid, pre-given functional
differentiation, making practices more contingent
upon contextual agency. A second generic trend is re-
spatialization of these systems due to globalization
and Europeanization: the locus of activities has
become not just the context, but also the outcome of
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agency, which may more or less strategically choose
between a variety of venues (see also Späth/Rohracher
2010, 2012, 2014; Hodson/Marvin 2010). 

Within the governance approach, such develop-
ments are an important part of the helicopter view
implied in the dual vision. As such, they acquire addi-
tional meaning when understood against the back-
drop of modernization theory, especially the versions
espoused by Beck (1997) and Giddens (1991). From
this perspective, transitions essentially become a mat-
ter of (1) redirecting the co-evolution of structure and
agency towards (2) an orientation which goes beyond
the control-mode orientation characterizing ‘first’ or
‘simple’ modernity (Beck 1997), as well as beyond the
categorizations and identities of the ‘emancipatory
politics’ of that era (Giddens 1991), and takes sustain-
able development as a normative orientation. This has
to be achieved (3) amidst the turbulence of a variety of
exogenous trends in the real world, as discussed
above. 

Crucial in the process of re-orientation is reflexiv-
ity, understood as what Voß and Kemp (2006) have
called ‘second-order reflexivity.’ While ‘first-order
reflexivity’ captures the unconscious and unintended,
‘reflex-like’, consequences (side effects and risks) of
early modernization processes, second-order reflexiv-
ity is about self-critical and self-conscious reflection
on the processes of modernity. It evokes a sense of
agency, intention and change. Here actors reflect on
and confront not only the self-induced problems of
modernity, but also the approaches, structures and
systems that reproduce them (Grin/Felix/Bos et al.
2004; Stirling 2006). It is this emphasis on reflexivity
that turns this approach into a form of reflexive gov-
ernance (Voß/Bauknecht/Kemp 2006).

4.4.2 Shaping Transition Dynamics

Crucial to shaping transitions in this approach is that
changes at the level of practice and the regime inform
each other. Niche practices central to SNM need
regime changes in order to develop and spread. Con-
versely, regime changes undertaken to promote novel
practices need to be accompanied by experiments at
the practice level to determine whether they work out
well or need to be adapted: a central element of TM.
While direct interaction between agents working to
achieve change at the two levels is important and elab-
orated in this ‘dual-track governance’, intermediaries
may also play a pivotal role (Grin 2006, 2010).
Research into care farming (the therapeutic use of
farming practices) has shown that the embedding of

these intermediaries into one or more regimes is a
crucial influence on their effectiveness (Hassink/
Hulsink/Grin 2014; Grin 2014). These insights into
three different kinds of ‘governance work’, all in their
own way requiring a dual vision, have been deepened
on the basis of three different strands of planning the-
ory, focusing on the design of local practices, the
shaping of such practices through the adaptation of
their structural embedding, and the interconnecting
of ‘local’ and ‘global’ changes (Grin 2010). 

A key aspect of the governance of transitions are
its politics, including powering. The lack of an ade-
quate conception of power in early versions of the
sociotechnical and complex system approaches has
been rightly criticized by a variety of authors, who
have pointed out that there are a priori grounds for
expecting (i) resistance from incumbent actors (Mead-
owcroft 2007: 308); (ii) inertia from the incumbent
regime (Meadowcroft 2005: 488–489); and (iii) com-
peting processes of change (associated with e.g. liber-
alization or Europeanization), which may or may not
help to promote a transition towards a particular,
desired direction (Shove/Walker 2007: 767; Meadow-
croft 2005: 490). Others have raised the question of
how transitions may be influenced in a situation of
distributed power (Meadowcroft 2007: 308–312).

Fundamental to addressing this shortcoming is the
realization (Grin 2010) that power is not only a quality
of actors and their interaction per se. Power is also
embedded in structure, something that Arts and Van
Tatenhove (2004) have called ‘dispositional power.’
Transitions by their nature involve structural change,
due both to changes in practice and to longue durée
trends at the MLP’s ‘landscape’ level (which thus also
embodies power—structuring power, as Arts and Van
Tatenhove call it). Therefore, transition dynamics may
as much shape power dynamics as the other way
around—in fact, they may be seen as implied in each
other. As a corollary, the more fruitful question about
power in transition becomes: how may power dynam-
ics and transition dynamics reinforce each other over
time? 

This opens up novel perspectives on ‘powering’ in
transitions. For example, longue durée trends do not
determine transition dynamics, but may be key to it
since agents may strategically draw upon them in
order to interfere in that interaction. Thus, while it
has often been claimed that globalization and liberali-
zation by their very nature work against sustainable
development, the achievement of the MacSharry
reforms in the EU’s agricultural policy (Grin/Marij-
nen 2011) has been analysed as a counter-example, in
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which EU commissioner MacSharry strategically drew
upon these trends to push for a structural change in
the common agricultural policy. Similarly, then minis-
ter Mansholt drew on post-war inclinations towards
‘Americanization’ to promote the modernization of
Dutch agriculture, 1945–1970 (Grin 2012). Stirling
(2014) has recently argued that contemporarily there
seems to be a window of opportunity for a transition
to a non-fossil energy regime. 

Hoffman has further developed this understand-
ing of powering as part and parcel of transition
dynamics, and significantly advanced the point theo-
retically, framing transitions as intertwined processes
of creativity and powering. Inertia and resistance com-
prise powering and provoke creativity, which in its
turn may help open up novel modes of powering. Cre-
ativity and powering are understood in relational
terms, i.e. the work of creativity and powering is con-
ceived as relating innovative practices to structural ele-
ments in relevant fields, while simultaneously adapt-
ing these practices to these fields (Hoffman 2013;
Hoffman/Loeber forthcoming). 

We may conceive of legitimization in a similar way.
As Hendriks and Grin (2007) have shown, legitimiza-
tion often arises in and through the contestation
occurring at the interfaces between transition prac-
tices and the spheres in which they are embedded.
And legitimization too may be understood as relating
a novel practice to resources embedded at the regime
level (Hassink/Hulsink/Grin 2014). 

Seeing and exploiting opportunities for reconnect-
ing practices, regimes and landscape trends involves
second-order reflexivity. As we have seen, this may
arise from the confrontation between transition prac-
tices and a nearby regime. Yet proposals have also
been developed within the governance approach for
more deliberate instances of the designing of both
visions and practices. This has been called (Grin/
Felix/Bos et al. 2004) reflexive design or reflexive
interactive design (Bos/Groot Koerkamp 2009). It
has been epistemologically grounded (Bos 2008) and
further developed through practical experience (with
actual societal impact) in the area of livestock systems
(for an overview of this evolution, see Bos/Grin
2012). Its micro-dynamics have been analysed in terms
of how to shift from a perspective rooted in past expe-
rience towards one putting a ‘different future’ centre
stage (Lissandrello/Grin 2011). Schuitmaker (2012)
has developed a method for identifying which struc-
tural regime elements need to change by analysing
barriers in transition practices from the perspective of
a historical–critical analysis of the regime (Schuit-

maker 2012). Inghelbrecht (2016) has explored how
the results of reflexive design exercises may be written
into material designs. 

The governance approach has thus strongly drawn
on the two other approaches’ theorizing of the
dynamics of transitions, but at the same time added
conceptual starting points for understanding the poli-
tics of such dynamics, and translated this into proven
methods for shaping transitions. By now, this more
accurate political understanding is being developed
both for the MLP-based sociotechnical approach (e.g.
Geels 2014; Raven/Kern/Verhees et al. forthcoming)
and for transition management, where the early work
by Avelino (2009, 2011) and Kern (Kern/Howlett
2009; Smith/Kern 2009) has now been joined by, for
example, Brown/Farrelly/Loorbach et al. (2013),
Frantzeskaki/Wittmayer/Loorbach et al. (2014), Voß
(2014) and Wittmayer/van Steenbergen/Rok et al.
(forthcoming). Apart from its place in these three
original approaches, the politics of transitions has
become an object of study in and of itself (e.g. Sey-
fang/Haxeltine 2012; Pel/Teisman/Boons et al. 2012;
Jørgensen 2012; Goulden/Bedwell/Rennick-Eggle-
stone et al. 2014; McGuirk/Bulkeley/Dowling 2014;
Pesch 2015; Avelino/Grin/Jhagroe/Pel forthcoming). 

4.5 The Social Practice Theory and 
Technical Innovation System 
Approaches

While, as has just been implied, a range of new
approaches has emerged by now, two other
approaches emerged simultaneously with the three
just discussed. The first is social practice theory
(Shove/Pantzar 2005; Spaargaren/Martens/Beckers
2006). It seeks to fill two important gaps (Shove/
Walker 2007; Spaargaren/Oosterveer/Loeber 2012)
in MLP theorizing: the lack of properly accounting for
agency, and the reduction of consumption to one
dimension of the regime of a system defined by its
supply side, thus analytically excluding the possibility
of change (co-)caused by changes in consumption.
Recognizing that agency should be understood not
individually, as rational choice theory would, but as
social and embedded, the proponents of this
approach listed above have sought to address both
shortcomings through bringing into transition theory
the concept of social practices, i.e. everyday practices
(such as cooking, laundering, getting the children to
school), as they are typically and habitually performed
in society. In a seminal article, Reckwitz (2002) has
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pointed out that such practices bring together, in a
particular way, heterogeneous elements such as bodily
and mental activities, knowledge and skills, financial
resources, material artefacts, and so on. Showering,
for instances, brings together things as different as
particular standards of cleanliness, a particular bath-
room design, a water supply infrastructure, and par-
ticular soaps (Shove 2004). 

Spaargaren, Oosterveer and Loeber (2012) have
connected to Grin’s (2010) understanding of the MLP
as depicting different levels of structuration of prac-
tices and integrated the notion of embedded social
practices into the MLP. This introduces as part of the
regime objects like refrigerators, intermediary infra-
structures like (globalizing) retail firms, and (induced
by individualization and cultural globalization) a diver-
sity of lifestyles (Spaargaren/Oosterveer 2010). This
approach was used as an analytical framework in an
edited volume on transitions in the area of food in
OECD countries, and led to a variety of theoretical
contributions (Spaargaren/Loeber/Oosterveer 2012).
In addition to a wider understanding of the regime, as
just exemplified, it also demonstrates different meth-
ods of interaction between consumer niche practices
and the regime, as well as interactions between the
practices of consumption, retailing and production.
Such insights may well be developed into an extension
of the typology of transition pathways discussed in
section 4.2. While the volume’s analyses make clear
that there is a gross power differential between con-
sumers and retailers, there are also interesting exam-
ples of how critical consumers may, eventually, make
a difference.

Shove and Walker (2010) provide a thoughtful
analysis of how the London Traffic Congestion Zone
Scheme has affected citizens’ practices of going to
work, taking children to school, and so on. In com-
plex ways, the agency of consumers and the complex
interference between different practices may yield
(partly unintended) patterns, in addition to attempted
interventions. In this finding resonate notions like
self-organization and emergence, from the complex
systems approach to transitions (4.3), which thus may
be expanded to better account for the everyday prac-
tices of consumers or citizens. 

The second approach is the technical innovation
system approach. A central idea in this approach is
that technical innovation requires an adequate innova-
tion system to support the functions needed to nur-
ture a sociotechnical innovation. These functions,
derived from Jacobsson and Johnson (2000) and fur-
ther elaborated by Hekkert, Suurs, Negro et al. (2007:

426–427), are: entrepreneurial activities, knowledge
development, knowledge diffusion, guidance of the
search, market formation, resource mobilization, and
creation of legitimacy. It should be understood that
‘innovation system’ in this literature focuses on a spe-
cific technology, while what was called ‘innovation
system’ in the previous section fulfils similar func-
tions, but on the level of a particular domain, where it
is part of the regime.

Rooted, like the sociotechnical and complex sys-
tem approaches, in evolutionary theory, a basic
assumption is that more fundamental innovations, like
those involved in a transition, may often not be
embedded in an appropriate innovation system. In
such cases, so-called ‘systemic instruments’ (Smits/
Kuhlman 2004) may play important roles: platforms
situated in between the institutions of state, market
and society, and that bring about the structural con-
nections between the elements needed to support
innovation functions. Wieczorek (2014) has contrib-
uted to the further development of the notion of a
system instrument by elaborating how structural sys-
tem deficits and systemic problems can be related, so
as to inform the design of system instruments.

Hekkert, Suurs, Negro et al. (2007) stress that
innovations entail many interactions between these
functions, and they mention two ‘virtuous cycles’ of
functions that often occur. One motor driving such
virtuous cycles is entrepreneurial action for better
structural conditions. Another motor is driven by the
‘guidance of the search’ function. These are the
engines that may drive the emergence and transforma-
tion of innovation systems. Meanwhile, empirical
studies (e.g. Suurs/Hekkert 2009; Negro/Alkemade/
Hekkert 2012; Gabaldon-Estevan/Hekkert 2013) have
yielded significant insight into the driving mecha-
nisms. 

From the approaches to transition studies dis-
cussed above, the sociotechnical approach is obviously
closest to the technical innovation system approach, as
both have a sociotechnical focus. Reviews of the rela-
tionship between these two conceptualizations
(Bergek/Hekkert/Jacobsson 2008; Bergek/Hekkert/
Jacobsson et al. 2015; Markard/Truffer 2008) agree
that a key difference between the two is that the tech-
nical innovation system approach has an individual
technology as a focus, and sees the system as com-
prised of those elements needed for that specific tech-
nical innovation, while the sociotechnical approaches
focus on the transformation of a system that will fulfil
a particular societal need (like food or energy) or, in
later work, serve a particular place (like a region or
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city). A key point that hitherto has remained unclear
is the nature and dynamics relationship between inno-
vation system and regime. While in particular more
recent work on technical innovation systems (e.g.
Bergek/Hekkert/Jacobsson et al. 2015; Markard/
Wirth/Truffer 2016) pays significant attention to their
interaction with ‘context’, the nature of that context
remains under-theorized, comprising both ‘regimes’
(explicitly understood as in MLP literature), and other
elements (like legal systems) that in MLP theory
would be included under the ‘regime’. Also, the
dynamics of that context is much less theorized than
in MLP-based literature. There seems little interest in
integrating insights on, for example, transition path-
ways, or in an understanding of the differences in
temporal scales involved in (slow) changes in the
incumbent structural context, the latter’s day-to-day
impact on innovative practices, and the way in which
very slow changes in the wider context (‘landscape’ in
MLP terms) may affect direct structural context. 

Yet this literature furnishes an important under-
standing of the micro-dynamics of building a proper
innovation system around a technical innovation, that
is, into how a niche-regime may emerge and/or niche
experiments may induce regime change. In addition,
these insights may be of wider significance: it seems
that it is possible to understand regime-building in
similar terms—in a wider sense around innovations of
a primarily non-technical nature (Hassink/Hulsink/
Grin 2016). In order to fully benefit from this contri-
bution to understanding the dynamics and shaping of
transitions, such insights should firstly be seen as rele-
vant to the work involved in creating or connecting to
new structural elements while drawing on existing
ones, and secondly be integrated with MLP theory,
including its understanding of pathways. 

4.6 Concluding Reflections

In the preceding sections, the three main approaches
to transition studies were reviewed. In terms of the
first guiding question, they share a portrayal of transi-
tions as interactions between experiments, regime
changes and exogenous trends. The sociotechnical
approach, empirically rooted in historical case studies,
has yielded transition pathways that enable discussion
of possible patterns of interaction between these lev-
els in more or less everyday terms. The complex sys-
tems approach has generated a more analytical insight
into the underlying mechanisms, summarized in vari-
ous types of transition patterns that underlie the soci-

otechnical pathways. Further conceptual integration
would probably promote further development of
either. The third, governance theory based, approach
draws on these insights while adding an understanding
of how the ‘politics’ (powering, legitimization) of tran-
sitions are part and parcel of transition dynamics—thus
yielding new insight into both transition dynamics and
its politics. 

Social practice theory has contributed insight into
the agency in the embedded practices which shape
transition dynamics, including the previously under-
emphasized agency of users and consumers. It can,
and should, be better integrated into the MLP. Tech-
nical innovation systems theory has a lot to offer in
terms of insight into the drivers of transition patterns;
this too should be further explored in future research.

Further development of these various approaches
and their relations may be both used in and informed
by emerging research into novel objects (the financial
crisis, the circular economy, the transformation of the
welfare state, etc.) as well as novel units of analysis—
the unit of analysis of transition research (Grin 2008)
has expanded from consisting of mainly societal
domains, such as energy, agrifood, mobility, water
management and health care, to also including, for
example, cities or regions. These relatively recent
strands of research may offer novel insights into these
original approaches. 

Another more recent development in transition
research is an increasing awareness of the role of
place and space in all five approaches discussed above
(Smith/Voß/Grin 2010; Coenen/Raven/Verbong
2010; Truffer/Coenen 2012; Raven/Schot/Berkhout
2012; Wieczorek/Raven/Berkhout 2015; Hansen/Coe-
nen 2015). Places and connections shape regime-niche
dynamics for all units of analysis; the governance and
social practices approaches have highlighted the
importance of proper analysis of the interaction
between local, embedded, practices and globalization;
and place and space are obviously particularly impor-
tant when studying regions or cities. 

The critical debate about the approaches dis-
cussed above may increase over the next few years.
Work from about 2008 onwards owes a lot to such
criticism, and the debate is still proving useful for fur-
ther theoretical development (Avelino/Grin/Jhagroe
et al. forthcoming). A final ongoing trend concerns
the increasing amount of attention being paid to non-
developed countries (e.g. Patankar/Patwardhan/Ver-
bong 2010; Vreugdenhil/Taljaard/Slinger 2012; Fati-
mah/Raven/Arora 2015; Jolly/Raven 2015; Pant/
Adhikari/Bhattarai 2015—and many chapters in this



116 John Grin

volume). Such studies may help to further develop the
various theoretical approaches, not only because
novel contexts mean a more varied empirical basis,
but also because comparison of European with non-
European cases may shed new light on the former—
they may, for instance, reveal how much regime

dynamics is intertwined with the development of the
capitalist welfare state; or how (reflexive) moderniza-
tion takes different forms in different places. All in all,
transition studies is here to stay for a while, and for
good reasons. 
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5 Transformative Science for Sustainability Transitions 
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Abstract4

Sustainability Transitions require a knowledge production that contributes actively to the Grand Challenges of
twenty-first-century societies. Scientific institutions play a key role in this domain in the transformation towards
sustainability and peace. Against this background a Transformative Science is needed: a mode of science that
not only analyses processes of transformation, but also actively supports and accelerates them. This chapter will
introduce the concept of Transformative Science and its implications for (1) the methodologies of transdiscipli-
nary and transformative research, (2) institutional capacity-building for facilitating such a research approach,
and (3) the national science systems and national science policies that enable this new mode of knowledge pro-
duction. The case of the German science system is introduced to describe an ongoing science system transition
with special regard to the role of civil society organizations.

Keywords: Transformative science, science system transition, transformative research, transdisciplinarity, gov-
ernance of science, civil society participation, Wuppertal Institute5.

5.1 Need for and Definition of 
‘Transformative Science’1 2 3 4 5

The concept of transformative science is closely con-
nected to international debates about the ‘Great
Transformation’ (WBGU 2011) or the ‘grand chal-
lenges’ announced by the EU (Reid/Chen/Goldfarb
et al. 2010). The meaning of this concept and the new
role it assigns to science and academia can only be
fully comprehended against the background of these
debates. Humanity in the twenty-first century is faced

with massive upheaval and the challenge of guarantee-
ing a good life for nine billion people. Planetary
boundaries (Rockström/Steffen/Noone et al. 2009)
have been discovered that set clear limits for resource-
intensive economies, for political systems that are not
adequately oriented towards social welfare for all, and
for the carefree continuation of today’s lifestyles and
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strategies and instruments for transitions to a sustaina-
ble development at local, national and international
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focuses on resource-, climate- and energy-related chal-
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cial emphasis is put on analysing and stimulating
innovations that decouple economic growth and wealth
from natural resource use. The overall research focus is
on transition processes towards sustainable develop-
ment. Scientific research towards this end combines its
approaches to generate practical and actor-oriented solu-
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patterns of consumption. The German Advisory
Council on Global Change (WBGU) therefore claims
in its flagship report World in Transition that a “great
transformation towards a decarbonized society” is
needed: 

Adding together all of these challenges involved in the
transformation to come, it becomes clear that the
upcoming changes go far beyond technological and
technocratic reforms: the business of society must be
founded on a new ‘business basis’. This is, in fact, all
about a new global social contract for a low-carbon and
sustainable global economic system (WBGU 2011: 1).

At the international level, momentum is currently cre-
ated by the UN’s Sustainable Development Goals
(SDGs). On the one hand, these address the slow pro-
gress towards more sustainable development (e.g. in
the context of international climate negotiations about
a binding agreement) and identify key fields of action.
On the other hand, the SDGs serve as a new narrative
that describes the necessary change processes; they
offer a comprehensive framework for coordinating
sustainable development efforts and strategies at
regional, national and international levels, and for
integrating them in a shared vision of a globally just
and much less resource-intensive world society.

The emergence and steady growth of new fields of
research, such as transition studies and related
approaches focusing on a better understanding of com-
plex system innovations, can also be explained as a
phenomenon in this broader context. Current trans-
formation challenges require radical change in infra-
structures, institutions and lifestyles, and these have to
be dealt with by different sectors and societal subsys-
tems at different but interrelated levels.

In this transformation challenge, science and sci-
ence policy plays a central—while often underesti-
mated—role. Over the past years, science policy has
come to be equated with innovation policy (Martin
2012) and this has contributed to the generation of
unrestrained economic growth and the development
and diffusion of technologies that have often caused
severe and harmful side effects for society and the
environment (Beck 1992). Therefore, achieving sus-
tainable development crucially depends on the kind
of knowledge that is produced in modern societies.
Meeting the key societal challenges of today demands
socially robust knowledge that can be applied under
diverse, uncertain and unforeseeable conditions. The
term mode-2 science (Nowotny/Scott/Gibbons 2001)
emerged at the turn of the millennium and captures a
new mode of scientific knowledge production, which
facilitates and argues for a pluralization of the places

where relevant knowledge is produced and of actors
involved in the production of knowledge. A central
claim in this debate is that a ‘re-contextualization’
(Rip 2011: 5) of science in society is needed in order
to accommodate the increasing demand for participa-
tion by non-scientific stakeholders and the growing
complexity of knowledge production in the age of
reflexive modernity. 

In this context, transformative science is under-
stood as a mode of science that not only analyses pro-
cesses of transformation but also actively contributes
to them: by developing new methodological
approaches, and by explicitly focusing on the institu-
tions shaping scientific knowledge production and sci-
ence policy at the level of (national) science systems.
The concept builds on successful experiences in the
field of sustainability science, which has been estab-
lished in the academic sphere from the early 2000s
onwards (e.g. Clark/Dickson 2003; Kates/Clark/
Corell et al. 2001). The WBGU has introduced the
term ‘transformative research’ in its flagship report and
defines it as research that analyses “transformation pro-
cesses with regard to their causes, conditions and devel-
opment” (WBGU 2011: 373) and actively contributes
to “transformation processes through specific innova-
tions in the relevant sectors” (WBGU 2011: 373).

Transformative research aims not only at deliver-
ing analyses of complex and sustainability-related sys-
tems but also at supporting transformational changes
in sustainability transitions (Wiek/Ness/Schweizer-
Ries et al. 2012). This transformational agenda goes
back to the beginnings of the debate about sustaina-
bility science (Clark/Dickson 2003: 8059), but in the
practice of carrying out sustainability research it is con-
fronted with many challenges (Wiek/Ness/Schweizer-
Ries et al. 2012). For instance, engaging an extended
peer community for research processes in post-normal
science, as suggested by Funtowicz and Ravetz (1993:
752ff.), or concrete user engagement in sustainability
research (Talwar/Wiek/Robinson 2011) require a
completely new understanding of the role of research-
ers in the process of knowledge production (Witt-
mayer/Schaepke 2014). Researchers aiming at partici-
patory knowledge production in complex und
uncertain systems and transition processes (Loor-
bach/Frantzeskaki/Thissen 2011) will need a whole
range of new competencies.

Building on strategies of ‘transformative research’
and introducing the broader concept of ‘transforma-
tive science’ highlights the crucial fact that knowledge
production in a transformative mode is always embed-
ded in the institutional context of the established sci-
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ence system, and this influences and bounds this spe-
cific quest for new forms of knowledge production. 

Transformative science is not limited to research
and education that focuses on analysing sustainability
challenges and relevant systems; it goes beyond sys-
tems analysis and aims at catalysing and supporting
transformation processes towards sustainable develop-
ment through suitable forms of knowledge production
and transfer. Consequently, the concept of transforma-
tive science has massive implications for (1) methodol-
ogies of transdisciplinary and transformative research,
(2) institutional capacity-building for facilitating such a
research approach in the field of sustainability science,
and (3) national science systems, where this type of
institutional change is the subject of controversial
debate.

With regard to the methodological challenges dis-
cussed in the first part of this chapter, transformative
research refers to the discourse on transdisciplinarity,
which focuses on the development of research designs
suitable for addressing sustainability-oriented research
questions. A key aspect is the methodologically robust
integration of the different forms of knowledge of dif-
ferent actors and stakeholders. Basic principles of
transdisciplinary research have been adopted by global
science programmes, such as Future Earth, by intro-
ducing concepts of ‘Co-Design’ and ‘Co-Production’
of knowledge, which explicitly provide a new role for
non-scientific actors.

In addition, transformative science focuses on the
institutional dimension regarding the places where
knowledge is traditionally produced and reflects on the
impact institutional structures have on the science–soci-
ety interface. An institutional perspective is crucial
because inter- and transdisciplinary research approaches
have been faced with substantial barriers over the past
years. Establishing such approaches requires institu-
tional capacity-building that goes beyond project-based
funding (Lyall/Fletcher 2013). In contrast to the meth-
odological issues, the institutional dimension of the
change envisaged in the science system remains under-
studied so far and will be discussed in the second part
of the chapter.

Furthermore, the concept of transformative sci-
ence is at the core of the political controversies that
emerge when science actively assumes responsibility
for societal developments. A number of controversial
issues appear in this debate, for instance, the role of
academic freedom versus the societal responsibility of
academia, university autonomy versus university man-
agement, academic excellence versus transdisciplinar-
ity, fostering innovation and ethics. Tensions in these
fields are increased by the demands of external actors
(e.g. civil society organizations) for a more open sci-
ence system. By including a perspective on these
issues, transformative science is positioned in the con-
text of new theories of the governance of science, and
the focus is explicitly on these negotiation and inter-

Box 5.1: Four Transformative Pillars of the Knowledge Society. Source: German Advisory Council on Global Change 
(WBGU),2011: World in Transition: A Social Contract for Sustainability, Summary for Policy-Makers (Berlin: WBGU). 
This figure is licensed under Creative Commons BY-NC-ND; at: <http://www.wbgu.de/fileadmin/templates/dateien/
veroeffentlichungen/hauptgutachten/jg2011/wbgu_jg2011_kurz_en.pdf>. 

The German Advisory Council on Global Change (WBGU
2011) distinguishes four transformative pillars of the knowl-
edge society:
• Transformation research focuses on “the basic princi-

ples, conditions and progression of transformation
processes” (WBGU 2011: 351).

• Transformative research “supports transformation pro-
cesses in practical terms”, e.g. by developing relevant
technological and social innovations, applying methods
for facilitating inter- and transdisciplinary research pro-
cesses, and by actively including non-academic stake-
holders (WBGU 2011: 351f.).

• Transformation education “makes the findings of
transformation research available to society” (WBGU
2011: 352).

• Transformative education encourages changes in
actual social practices and focuses on creating aware-
ness of concrete options for action and solution
approaches (WBGU 2011: 352).

Typification of transformation research and education. 
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action processes. In the third part of this chapter, a
discussion of these issues will be presented for the
case of the German science system.

5.2 Methodological Challenges of a 
Transformative Research 

A more detailed elaboration of the concept of ‘trans-
formative science’ has to start by outlining transform-
ative research, which is deeply intertwined with the
discourse of transdisciplinarity and the basis of ‘trans-
formative science’.

Transformative research takes as its starting point
various societal transformation challenges in the con-
text of urban transitions, transitions to sustainable
energy and transport systems, dealing with resource
scarcity and the pressures caused by unlimited eco-
nomic growth. The complexity of such transition pro-
cesses can be illustrated by the example of the German
energy transition (‘Energiewende’), i.e. the nuclear
phase-out and restructuring process of the entire Ger-
man energy system, oriented towards increased
energy efficiency and the development of renewable
energies: This transformation not only includes the
substitution of traditional technology but also sup-
ports social innovations between the affected stake-
holders (companies, decision-makers, users etc.).

The energy transition is a typical example of a com-
plex problem, in the sense that the object of study can
hardly be separated from its context (Scholz/Lang/
Wiek et al. 2006: 228). Such problems are deeply
embedded in a complex system (Scholz/Tietje 2002).
Most sustainability challenges can be described as
‘wicked problems’ which do not fit the disciplinary
logic of academic problem definitions. Against the
background of global unsustainable developments such
as climate change, the term ‘super-wicked problems’
has been recently introduced. ‘Super-wicked problems’
are characterized by four key features: “time is running
out; those who cause the problem also seek to pro-
vide a solution; the central authority needed to
address them is weak or non-existent; and irrational
discounting occurs that pushes responses into the
future” (Levin/Cashore/Bernstein et al. 2012: 124).
The urgent need to address these super-wicked prob-
lems using scientific approaches underlines once again
the need for a transformational research agenda.

Nevertheless, transformative research basically
draws on the methods developed in the field of trans-
disciplinary sustainability science, which emerged as a

distinct field of research around the turn of the mil-
lennium (Clark 2007).

Transdisciplinarity can be defined as “a reflexive,
integrative, method-driven scientific principle aiming
at the solution or transition of societal problems and
concurrently of related scientific problems by differ-
entiating and integrating knowledge from various sci-
entific and societal bodies of knowledge. This defini-
tion highlights the need for transdisciplinary research
to comply with the following requirements: (a) focus-
ing on societally relevant problems; (b) enabling
mutual learning processes among researchers from
different disciplines (from within academia and from
other research institutions), as well as actors from out-
side academia; and (c) aiming at creating knowledge
that is solution-oriented, socially robust (cf., for exam-
ple, Gibbons 1999), and transferable to both scientific
and societal practice.” (Lang et al. 2012: 26f.).

This quotation summarizes the state of the art of
the debate about transdisciplinarity and it shows that
disciplinary approaches of defining relevant aspects of
a broader research question and suitable methods for
addressing these remain the core of good scientific
practice. However, it is imperative that different disci-
plinary perspectives are connected and related to each
other early in the research process, in order to be able
to gain a comprehensive understanding of complex
problems—and to cultivate a much deeper apprecia-
tion for the approaches and methods of other disci-
plines. In the case of transdisciplinary research pro-
cesses, non-academic stakeholders are integrated as
well, in order to provide relevant practical and transfor-
mation knowledge. Roland Scholz coined the simple
yet ambitious phrase “disciplined interdisciplinarity in
transdisciplinary processes” (Scholz 2011: XVII),
which captures the central idea of the whole endeav-
our.

Thus, a disciplinary approach remains the essential
starting point for transdisciplinary and transformative
research. However, since sustainability science has to
cope with complex systems and transitions processes,
characterized by huge uncertainties and ambiguity
(Kates/Clark/Corell et al. 2011, 641), there is an addi-
tional need for (1) cooperation in interdisciplinary
teams and (2) participatory involvement of affected
stakeholders (Loorbach/Frantzeskaki/Thissen 2011:
80f.). The basic idea is that such an approach leads to
the production of socially robust knowledge.
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5.2.1 Status Quo of Transdisciplinary Science?

An important milestone for transdisciplinary research
was the conference “Transdisciplinarity: Joint Prob-
lem Solving among Science, Technology and Society”
held in Zürich in 2000 (Klein/Grossenbacher-Man-
suy/Häberli et al. 2001), which stimulated an inten-
sive debate on the value, goals and processes of trans-
disciplinary research. 

In transdisciplinary research processes, non-scien-
tific actors are ideally integrated into all stages of a
research process, i.e. from the formulation of the
research question and the selection of methods to the
discussion of findings and results. The basic aim is to
arrive at a shared identification and systematization of
the problem that is to be studied, and to ensure a con-
tinuous feedback process between researchers and
non-scientific actors throughout the research process
and the subsequent up-scaling of results (Hirsch
Hadorn/Biber-Klemm/Grossenbacher-Mansuy et al.
2008). Following Jahn, Bergmann and Keil (2012: 7f.),
this requires an integration of the perspectives of both
actor groups at three levels:

1. at an epistemic level, the different kinds of knowl-
edge (scientific knowledge and practical knowl-
edge) of the involved actors need to be integrated;

2. at a social-organizational level, the varying inter-
ests and activities of involved actors need to be
integrated; 

3. at a communicative level, the different (profes-
sional) languages and forms of expression of the
involved actors need to be integrated, in order to
arrive at a shared understanding of the problem,
the research process and the results; this also needs
to be expressed in some form of language conver-
sion. 

The three levels of integration show that transdiscipli-
nary knowledge production requires organizational
framework conditions that facilitate cooperation
between researchers and non-scientific actors at eye
level. At the same time, creating acceptance and the
conditions for epistemological pluralism and reflexivity
is a central aim of institutional change for sustainability-
oriented knowledge production (Miller/Munoz-Erick-
son/Redman 2011: 188f.). Researchers who have been
successful in current science systems for a considerable
amount of time have to develop this kind of reflexivity,
because otherwise they tend to rely on their academic
routines and action strategies (e.g. using highly special-
ized professional languages), making communication
with non-scientific stakeholders extremely difficult. 

Discourses on transdisciplinarity have gained sub-
stantial momentum over the past ten to fifteen years.
Important impulses have been created by the discus-
sion of suitable quality criteria for this new mode of
science. Quality criteria have been defined for the dif-
ferent phases of a transdisciplinary research process:
“problem identification and systematization, partici-
pative generation of solution-oriented and compatible
knowledge, re-integration and application of the gen-
erated knowledge” (Vilsmaier/Lang 2014: 101). Most
experts in the field of transdisciplinary research (Jahn
2008; Lang/Wiek/Bermann et al. 2012) have defined
similar quality criteria for the different phases of the
research process.

Most recently, the idea of transdisciplinarity has
gained a prominent position in the redefinition of
‘Global Change Research’. In the newly constituted
programme of Future Earth Science, the concepts of
Co-Design of research questions and processes and
Co-Production of knowledge play a key role. The dis-
course on transdisciplinarity has successfully entered
the field of science and science policy.

However, an overview of transdisciplinary
research projects shows that there is still a large gap
between the aspirations of an ideal-typical transdisci-
plinary sustainability science and the reality of actual
research projects: “there is a gap between ‘best prac-
tice’, transdisciplinary research as advocated, and
transdisciplinary research as published in scientific
journals” (Brandt/Ernst/Gralla et al. 2013: 5). Further-
more, transdisciplinary research is currently still a
niche discipline in the science system as a whole. The
academic mainstream is firmly based on traditional
disciplinary quality criteria. Central questions thus
remain: what institutional framework conditions are
needed to facilitate transdisciplinary research, and
what are the differentiation criteria delineating the
boundaries between transdisciplinary research and
transformative science?

5.2.2 From Transdisciplinary Research to 
Transformative Research

The outline of the basic principles of transdisciplinary
research presented above (cf. also Jahn/Bergmann/
Keil 2012; Lang/Wiek/Bermann et al. 2012) shows
that a new relationship between researchers and non-
scientific actors is central. This new relationship is
built on the acceptance of the different epistemologi-
cal backgrounds of the involved scientific and non-sci-
entific research partners and it aims at the generation
of knowledge that is socially robust and solution-ori-
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ented. The concept of transformative research further
stresses this aspiration: it contributes to the genera-
tion of different forms of knowledge and actively
catalyses concrete transformation processes.

In addition to the principles of knowledge integra-
tion developed in the field of transdisciplinary
research, a central element of transformative research
is active intervention in a specific field of research.
Such an interventionist character is described by the
WBGU in its conceptualization of transformative
research: 

It supports transformation processes in practical terms
through the development of solutions and technical and
social innovations, including diffusion processes in
economy and society, and opportunities for their accel-
eration, and demands, at least in part, systemic perspec-
tives and inter- as well as transdisciplinary procedure
methods, including stakeholder participation (WBGU
2011: 351f.). 

The aim of transformative research is to actively gener-
ate impulses for change in society and to intervene in
concrete transformation processes by scientific means
and in the course of a research process. It contributes
to an Experimental Turn in the social sciences, which
has been observed in political science as a “significant
change in perspective” (Morton/Williams 2010: 3)
towards a focus on experiments as a suitable method
for studying causality in complex real-life settings
(Greenberg/Shroder 2004). This experimental turn
includes a move away from abstract modelling
approaches that are independent of specific contexts
and introduces a new focus on analysing systems
through ‘real-world experiments’ (Groß/Hoffmann-
Riem/Krohn 2005). The aim of real-world experi-
ments is to identify characteristic patterns in transfor-
mation processes and to generate ‘pattern languages’,
which provide orientation to concrete actors involved
in transformation processes (Schneidewind/Singer-
Brodowski 2014: 73).

The interventionist character of transformative
research also requires a more explicit focus on (sec-
toral) societal subsystems and on catalysing, accompa-
nying, analysing and reflecting on complex system
innovations in these systems. In this way, an active con-
tribution to transformation processes is generated.
Knowledge generated in these types of research pro-
cesses is socially and scientifically robust. From a meth-
odological point of view, this research mode is similar
to the field of ‘action research’. Together with the focus
on societal systems, this makes research in real-world
laboratories a suitable strategy (cf. Schneidewind/
Scheck 2013).

However, the interventionist character of trans-
formative research is a controversial issue in the field
of transdisciplinary research, because it implies a redef-
inition of the role of science in society, where science
is no longer just a provider of objective and neutral
knowledge to politics, economy and society. Mittel-
straß stresses that transdisciplinary research is in fact a
new ‘scientific and research principle’, but that it does
not have a direct impact on scientific standards of
rationality (2003: 22). Jahn, Bergmann and Keil (2012:
2) also stress that transdisciplinarity is a “research
approach, not a theory, methodology or institution”.
Nonetheless, the institutional consequences of trans-
disciplinarity ‘between mainstreaming and marginaliza-
tion’ are spelled out clearly: “the true challenges of
transdisciplinary collaboration are underestimated and
[that] those who take them seriously become marginal-
ized” (Jahn/Bergmann/Keil 2012: 1). Yet still, the
necessity of associated forms of institutional change is
only hinted at. A discussion of the institutional conse-
quences of a new mode of sustainability science
expands the focus of transformative research and calls
for developing a broader notion of transformative sci-
ence.

5.3 Institutional Challenges of a 
Transformative Science 

It has been shown that, in principle, transdisciplinary
research is possible and it has developed fruitfully
over the past years as regards methods and fields of
application. However, why has its diffusion in actual
research practice and across concrete research pro-
jects been relatively slow? It is argued here that this is
mainly due to the lack of a focus on an institutional
perspective. In order to facilitate inter- and transdisci-
plinary as well as transformative research, new institu-
tional framework conditions in universities and other
scientific organizations are needed. A number of argu-
ments are relevant in this context:

1. Transdisciplinary and transformative research is in
conflict with the established disciplinary organiza-
tion of science. A brief look at the field of science
studies shows that the science system follows a
distinct logic of functioning which is detrimental to
transdisciplinary and transformative aspirations: sci-
entific communities can be described in terms of
epistemic communities that tend to develop within
disciplinary boundaries and focus on specialization
within their specific fields of research. They with-
draw from non-scientific perspectives, from the
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political regulation of science and thus also from
societal expectations (cf. e.g. Gläser/Lange 2007:
441). “The autopoietic nature of disciplines
assures their perennial and, in principle, their
unlimited regeneration, growth and differentia-
tion” (Weingart 2014: 163). Efforts towards the
establishment of transdisciplinary and transforma-
tive research thus remain an uphill battle, if they
do not explicitly include an institutional perspec-
tive, because they are in conflict with the deep
structural principles of scientific communities.
The disciplinary organization of science (espe-
cially within universities) limits the possibilities for
designing research projects that are motivated by
concrete societal challenges from the outset.

2. A closely connected argument is related to estab-
lished reputation-building and qualification mech-
anisms in the science system, which is firmly placed
within the disciplinary logic of academia. Over the
past decades, scientific impact has emerged as the
key criterion for assessing the quality of research
as well as of individual researchers. Science policy
instruments are also geared towards increasing sci-
entific impact—together these factors prove to be a
disincentive for engaging in transdisciplinary
research. Scientists focusing on transdisciplinary
research early in their career face major barriers in
their further academic career. Therefore, identifying
measurable indicators of societal impact (e.g. Born-
mann 2013) are decisive for the further develop-
ment of sustainability science. Additionally, institu-
tional framework conditions need to be established
within universities (specific research groups, insti-
tutes, faculties) that offer a protected space for dis-
cussing societal quality criteria for transdisciplinary
research and developing career pathways in accord-
ance with such criteria.

3. Adopting a perspective on real-world problems
that guides the research process and organizing
research based on transdisciplinary and transform-
ative principles questions the self-conception of
science and individual researchers. Tensions
emerge in the related debates about autonomy ver-
sus freedom of research and lead to massive con-
troversies in the realm of science policy. It can
safely be assumed that scientific self-conceptions
represent the most prominent barriers to institu-
tional change because they touch upon the issue
of freedom of research, which is argued to be at
risk where science focuses more explicitly on soci-
etal challenges. It is feared that science as a whole
will be increasingly politicized (Shinn 2002), if

external expectations are entering the safe haven of
academia. A common accusation thus centres on
the ‘normativity’ of transdisciplinary and trans-
formative research. However, this criticism in fact
applies to any field of research that avoids making
inherent norms and values transparent and hides
behind seemingly ‘objective’ data. Again, the field
of science studies provides an important contribu-
tion to this debate, showing that social negotiation
processes within science have always shaped the
generation of new (and only allegedly objective)
knowledge (Felt/Nowotny/Taschwer 1999: 136ff.).
A crucial example in this context is the current
state of economic research, which has focused on
objective calculations and thereby failed to predict
dramatic developments during the financial crisis,
and up until now has ignored substantial founda-
tions of economic activity, such as natural capital,
which are not included in common economic mod-
els and calculation methods. In contrast, transdis-
ciplinary and transformative research make differ-
ent forms of knowledge (e.g. the target knowledge
of societal stakeholders regarding desirable
futures) explicit and integrate it into a cooperative
research process—in this way being fully transpar-
ent and thus complying with the most fundamen-
tal requirement of good scientific practice (Schnei-
dewind/Singer-Brodowski 2014: 380). While
debates about normativity and academic freedom
are often avoided in the sustainability science com-
munity, they are a central element in the concept
of transformative science.

A final reason for the slow development of transdisci-
plinary research over the past years has to do with the
lack of ‘transformative’ infrastructures, i.e. the arenas
in which sustainability scientists can discuss such fun-
damental questions and at the same time have the
opportunity to develop new methods for and
approaches to a more interventionist research process.
The decisive impact of favourable structural condi-
tions can be shown for the case of the Leuphana Uni-
versity of Lüneburg, where the foundation of the Fac-
ulty of Sustainability has allowed for the integration of
approaches from the natural and social sciences. As a
result, the Faculty of Sustainability has not only
emerged as an important think tank in the German
field of sustainability science, it also plays an impor-
tant role in the education of a new generation of
young scientists thinking and working in a transdisci-
plinary fashion.

Transformative science calls for an institutional
revolution if it is to contribute to the mainstreaming
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of sustainability science. This distinguishes transform-
ative science from other concepts (post-normal sci-
ence, action research, intervention research, transdis-
ciplinary research), because they call for an alternative
form of doing research (for sustainability) and the
changing roles and competencies of researchers in the
concrete research processes. However, they lack a per-
spective on the institutional framing, which is needed
to provide additional space and resources for trans-
formative research, as well as suitable incentives and
structures, which reduce the risk for sustainability
researchers of being permanently overburdened. 

The necessary institutional change depends not
only on the various academic institutions themselves
(universities, non-university research institutes, depart-
mental research in government ministries, that should
enable research processes across single disciplines and
in cooperation with non-academic stakeholders), but
also on those agencies shaping the framework condi-
tions for academic knowledge production, such as
administrative agencies, scientific policy advisors and
other relevant political authorities (that are called to
facilitate these non-conventional research approaches
with a focus on a societal impact). Finally, change is
needed at the deeper level of implicit routines, self-
conceptions and paradigms in the science system,
which has been shaped by the institutional framework
conditions.

Transformative science actively contributes to soci-
etal transformations towards sustainable development
and is itself subject to a continuous transformation
process, where new interrelations between specific
national or regional science systems and other societal
subsystems are forged. This affects also the level of
the curriculum and higher education, which should be
oriented more towards societal challenges and foster
education for sustainable development.

The interplay of change towards transformative
science approaches and the related institutional
change has been defined in terms of a mode-3 science
(Schneidewind/Singer-Brodowski 2014: 103ff.). It
builds on the concept of mode-2 science (Nowotny/
Scott/Gibbons 2001) and further develops it as a con-
cept of continuous self-reflexion of science and an
opening-up of the science system with a view to soci-
etal transformation challenges. Mode-3 science is fur-
ther based on the concept of third-order change or
higher-order learning as developed in system theory
(Sterling 2003: 127 ff.), which goes beyond the reflec-
tion of implicit routines during learning processes, and
conceptualizes epistemic change, “a corrective change
in the system of alternatives from which choice is

made” (Bateson 1972: 293). This type of change can
be fostered by actively including civil society actors,
because civil society organizations can function as an
external corrective with a critical perspective on the
‘blind spots’ in the science system. Defining trans-
formative science in terms of mode-3 science includes
basic principles such as “plurality, heterodox thinking
and inclusion of civil society. At the same time the
normal-science-mode is not negated but transcended”
(Schneidewind/Singer-Brodowski 2014: 123).

Sophisticated approaches to delineating a mode-3
knowledge production have described it in terms of
an advancement of the triple helix (i.e. the interplay
of science, politics and industry) to a quadruple helix
that also includes civil society (Carayannis/Campbell
2012). “The Mode 3 Knowledge Production System
architecture focuses on and leverages higher order
learning processes and dynamics that allow for both
top-down government, university and industry policies
and practices and bottom-up civil society and grass-
roots movements initiatives and priorities to interact
and engage with each other towards a more intelli-
gent, effective, and efficient synthesis” (Carayannis/
Campbell 2012: 3).

Mode-3 science places academic knowledge pro-
duction in a context of societal challenges and broad-
ens the set of relevant scientific actors to also include
civil society, and it discusses the related institutional
implications with regard to relevant forms of knowl-
edge, scientific organizations and quality criteria for
research.

5.4 Achieving Institutional Self-
transformation: Towards a ‘New 
Governance of Science’

5.4.1 From Science Policy to Governance of 
Science

A focus on institutional mechanisms is instructive
with regard to the science system as a whole, and
especially in the context of its political framework
conditions. The way in which political framework
conditions for a specific field of research have devel-
oped is regularly discussed, particularly by researchers
as the concerned parties who have to react to new
emphases in research funding programmes. Apart
from this, these issues have been analysed in the field
of ‘science policy research’, where the political steer-
ing processes of the science system are studied. Rele-
vant questions in this field deal with issues of the
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effectiveness of science policy, science policy as inno-
vation policy (Martin 2012), and the changing role of
steering committees. New science policy instruments
have internationally contributed to a strengthening of
decision-making power by university boards and thus
to greater flexibility and responsiveness towards exter-
nal demands (Jansen 2010: 47). Science policy
research also studies the changing interplay between
industry, politics and science, i.e. the triple-helix model
(Etzkowitz/Leydesdorff 2000).

Based on the current state of research in the field
of science studies, it can be shown that the science
system is confronted with dynamic change processes
and shifting boundaries, where new demands are
voiced by industry or civil society actors and media pen-
etration is increasing. These changing conditions also
have a massive impact on science policy itself, as well as
on research carried out in this field. “These transforma-
tions require … a fundamental change in perspective
in science policy: from traditional ‘science-policy mak-
ing’ to the ‘governance of science’ which is currently
taking shape” (Grande/Jansen/Jarren et al. 2013: 19,
translation by authors). 

In general, a governance approach provides a per-
spective on negotiation processes and the interde-
pendencies of actors in a specific field. Governance
theories adopt a social science perspective and ana-
lyse patterns of handling interdependencies between
actors (Schimank 2007: 29). The term governance
depicts the interplay of “all co-existing forms of col-
lectively regulating societal issues: from the institution-
alized self-regulation of civil society, to the different
kinds of interaction between public and private actors,
and the sovereign actions of state actors” (Mayntz
2003: 72, translation by the authors). The following
characteristics of governance approaches are identi-
fied by Grande, Jansen, Jarren et al. (2013: 20, transla-
tion by authors):

1. ‘Emphasis on non-hierarchical forms of providing
public goods,

2. a critical perspective on the nation state as the
exclusive provider of public goods, 

3. a non-hierarchical integration of private actors in
the provision of public goods,

4. the complexity of political action in a world of
blurred boundaries and, following from this,

5. the ‘necessity of coordination (of action) and,
beyond that, of cooperation (between different
actors)’.

The governance debate has over the past years spread
out into an increasingly differentiated field. A promi-

nent strand of research has developed around the
concept of reflexive governance, which describes gov-
ernance processes and policy analyses as “interlinked
with and open to feedback from broader social, tech-
nological and ecological changes, both in terms of
innovative action and structural change” (Voß/Smith/
Grin 2009: 280). The field of transition studies has
also built on the concept of governance (Chappin/
Ligtvoigt 2014: 717) and explicitly emphasizes the
importance of reflexive approaches.

The theoretical positioning of transformative sci-
ence in a context of ‘governance of science’ empha-
sizes a move away from top-down steering processes;
it takes up the impulses from science politicians and
statistically analyses their effects. The theoretical
approach of science governance includes a more
diverse set of actors and external demands (e.g. by civil
society) in its analyses, since they have begun to influ-
ence academic knowledge production (Jansen 2007). 

The role of civil society as an increasingly active
agent in science policy shows the value of such a
broadened perspective. In current discussions of sci-
ence policy and in the field of science studies, the
analysis of negotiation processes and the handling of
interdependencies between researchers and civil soci-
ety actors play only a minor role. In the following sec-
tion, the case of Germany shows the increase in
dynamics caused by the more active involvement of
civil society organizations in science policy.

5.4.2 The Role of Civil Society in the 
Governance of Science

Organized civil society has not entered the field of sci-
ence policy as an independent stakeholder so far.
Apart from a few exceptions, theoretical analyses of
civil society as a stakeholder in the field of science
policy are hardly to be found (Wehling/Viewhöver
2013). At the same time, civil society organizations do
play a key role in fostering societal transformation
processes. However, they can only fulfil this role ade-
quately if they can rely on scientific expertise in sus-
tainability-related challenges.

Transfer of knowledge and expertise has tradition-
ally worked well in specific cases in Germany, where
civil society organizations such as the large environmen-
tal associations were well connected with academic
partners in specific types of universities. “Together
with the growing environmental movement, a large
number of reform universities were founded in the
1970s. In these universities, controversially discussed
issues such as environmental protection played an
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important role and many professors were appointed
who focused on research questions close to the con-
cerns of environmental associations” (Schneidewind/
Singer-Brodowski 2014: 309). Such a pattern of trans-
ferring knowledge between civil society and science
has not been broadly diffused beyond the issue of
environmental protection throughout the science sys-
tem as a whole, but this is nonetheless a valuable
example of successful cooperation.

This type of close cooperation deteriorated with
the changes in the science systems sketched above.
“The generation of professors appointed in the 1970s
is resigning. Many of their professorships are not re-
appointed or with severely changed denominations.
Environmental associations suddenly experience the
… results of a self-reducing science system that solely
focuses on inner-academic disciplinary expertise”
(Schneidewind/Singer-Brodowski 2014: 309). Pressing
questions voiced by civil society are not matched with
sufficient amounts of research funding. Therefore, the
large environmental associations, such as BUND,6

have published their own science-political position
papers over the past few years (e.g. BUND 2012).
These position papers highlight the discrepancies
between the funding priorities of the Federal Ministry
of Education and Research and the research questions
that, from the perspective of civil society, are decisive
for achieving sustainable development: for instance,
instead of spending billions of euros on technological
innovation and the development of e-mobility, research
projects should rather focus on the development of
new concepts of mobility.

Another large environmental association in Ger-
many, NABU,7 has intensively dealt with the science-
political strategy of the German government in the
field of ‘bio-economy’ and has, in 2011, published a
study on the specific focus of the research pro-
gramme on ‘bio-economy’, worth two billion euros
(NABU 2011). The study showed that the adopted
research strategy focuses almost exclusively on techno-
logical solutions and basically ignores the position of
civil society. NABU is also the first environmental

association that has established among its staff the
official position of an advisor for research and science
policy, whose task it is to integrate the different policy
fields within NABU with the field of science policy.

The various science-political activities of the Ger-
man environmental associations have increasingly
emerged as an important catalyst for a more sustaina-
bility-oriented science policy (similar initiatives at an
international level are presented in box 5.2). In this
way, they support the role of other large stakeholders,
such as the independent sustainability research insti-
tutes and students, who are actively involved in the
transformation of the science system and of universi-
ties. In 2012, concerted activities resulted in the foun-
dation of a common platform, ‘Forschungswende’
(‘Research Transition’), which independently voices
their demands, such as the integration of civil society
issues in the conceptualization and calls for new
research programmes. These demands were taken up
in the coalition agreement of the new German Gov-
ernment (2013 – 2017). Organized civil society has thus
become established as an important new player in the
field of science policy and its participation demands
have contributed to an opening-up of science policy
towards the great societal challenges. Such initiatives
are not limited to environmental lobby groups but
also include stakeholders in other fields directly and
personally affected by (a lack of) research, such as
patient associations and consumer organizations (cf.
Wehling 2012). Ober (2014) argues that involving civil
society actors can contribute to a democratization of
science policy, because the increasing tendency to
make science-political decisions in expert commis-
sions that are not democratically elected has led to an
exclusion of citizens in this policy field.

Including civil society in science policy can
develop an additional potential. Wehling and Vie-
höver (2013) describe a double participation of civil
society in science. On the one hand, it can offer wel-
come contributions in agenda-setting processes, which
often play a role in politically sensitive fields (e.g.
nuclear technology, genetic engineering) and where
civil society involvement can contribute to greater soci-
etal acceptance of new technologies. On the other, it
can also offer “unwelcome civil society participation”,
for instance, in cases where patient organizations suc-
cessfully demand research on rare diseases and
through continuous lobbying achieve the establish-
ment of new research programmes. It is argued that
“civil society organizations can play an important role
for the governance of science, especially when they
proactively and in self-organized ways contribute to the

6 Friends of the Earth Germany (Bund für Umwelt und
Naturschutz Deutschland, BUND) is an environmental
NGO with currently more than 480,000 members and
supporters in Germany. More information can be found
at: <http://www.bund.net/ueber_uns/bund_in_english/>.

7 The Nature and Biodiversity Conservation Union
(Naturschutzbund Deutschland, NABU) is one of the
oldest environmental associations in Germany with cur-
rently more than half a million members and supporters
(see at: <http://www.nabu.de/en/nabu/>).
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development and design of research and technology”
(Wehling/Viehöver 2013: 213, translation by authors).

Thus, external demands by civil society can be
included in theoretical analyses in the field of the gov-
ernance of science—in contrast to research approaches
with a more traditional focus on science policy—and
the concrete impact of civil society on the science sys-
tem as a whole can be studied in theoretically differ-
entiated ways. Furthermore, a governance approach is
suitable for capturing all the relevant negotiation and
interaction processes that have an impact on the sci-
ence system. In this context, the demands for partici-
pation and the necessary processes play an important
role. A perspective on the science system and science
policy against the background of the century’s major
challenge of achieving sustainable development can
be captured in terms of ‘governance of science’ as a
comprehensive concept that is close to reality and that
facilitates the analysis of the complex interdependen-
cies in the science system. Transformative science is
positioned in this exact context.

5.5 Conclusion

Humanity is facing massive challenges. The important
role of science in contributing to sustainability transi-
tions is so far only partially being recognized. This
chapter has introduced the concept of transformative
science, which aims at catalysing the necessary pro-
cesses through suitable forms of knowledge produc-
tion. The concept of transformative science emerges
from three specific strands of thought:

1. Transformative science is based on debates about
transdisciplinary/transformative research and
emphasizes the aspirations of scientists to inter-

vene in complex systems and adopt a new mode
of research carried out in real-world laboratories.

2. Transformative science not only focuses on the
problem dimensions of sustainability science, but
also adopts a perspective on the necessity for insti-
tutional change, in order to build the framework
conditions for better sustainability science.

3. Transformative science also focuses on the science
system as a whole, which is itself facing massive
transformations. Building on theoretical approaches
of the ‘governance of science’, it argues for non-
hierarchical forms of organization in science and
the acceptance of external actors (such as organ-
ized civil society), which are playing an increas-
ingly important role in national science policy.

Change processes that have contributed to an open-
ing-up of the science system have briefly been
sketched for the case of the German science system
(Schneidewind/Augenstein 2012). Science system
transformations, in the larger context of transitions to
sustainability, require a process of reflection on the
institutional conditions for a broadening and a quality
enhancement of sustainability sciences as a whole. A
science system transition presents a complex challenge,
but it is not a lost cause. The German example shows
how reform processes extending over twenty years have
prepared the ground. Even though the German case
cannot be directly compared with other countries, it
can be assumed that structural similarities can be
observed in other cases. This has been illustrated by
examples of global initiatives such as the Future Earth
programme and the global change research agenda of
the International Social Science Council.

Box 5.2: Global Efforts towards Transformative Research and Civil Society Participation. Source: The authors. 

‘Future Earth’ is a global research programme and coordi-
nating platform for inter- and transdisciplinary research on
transformations towards sustainable development. It was
launched by the UN (including UNESCO, UNEP, and
UNU), the International Council for Science (ICSU), the
International Social Science Council (ISSC), and the Bel-
mont forum of funding agencies. It is not only a platform
for connecting scientists; its explicit aspiration is to gener-
ate knowledge together with societal partners in co-design
and co-production processes. For more information see:
<http://www.futureearth. org>. 

The ISSC has developed a global social science research
agenda on global environmental change: The Transforma-
tive Cornerstones of Social Science Research for Global
Environmental Change (see chapter 14 by Arizpe/Price/
Worcester in this volume). This agenda originates from the
idea that co-designing research processes and co-produc-
ing knowledge together with civil society is imperative for
addressing sustainability challenges in a solution-oriented
way and for achieving actual societal impact. It also calls
for institutional change in the global science system, since
there are no adequate funding structures for this type of
research (see at: <https://igfagcr.org/sites/default/files/
news/issc_transformative_cornerstones_report.pdf>).
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6 The Psychological Components of a Sustainable Peace: 
An Introduction

Morton Deutsch and Peter T. Coleman

Abstract

The purpose of The Psychological Components of a Sustainable Peace, a book edited by Peter Coleman and
Morton Deutsch (Coleman & Deutsch, 2012), is to enhance understanding of sustainable peace by supplement-
ing the standard approach of studying the prevention of destructive conflict, violence, war and injustice with
the equally important investigation of the promotion of the basic conditions and processes conducive to lasting
peace. For in addition to addressing the pervasive realities of oppression, violence and war, peace requires us
to understand and envision what alternatives we wish to construct. Recognizing the ultimate need for multidis-
ciplinary frameworks to best comprehend and foster sustainable peace, we hoped to elicit what contemporary
psychology might have to contribute to such a framework. This chapter provides a brief historical and concep-
tual context for the many fine scholarly chapters that follow in The Psychological Components of a Sustaina-
ble Peace (Coleman/Deutsch 2012).1

Keywords: Sustainable peace, war prevention, cooperation, conflict resolution, social justice, power, needs and
emotions, psychodynamics, creative thinking, reconciliation

6.1 Introduction1

William James, the first peace psychologist, was a
most distinguished scholar and also an insistent public
voice on issues of war and peace. He was deeply
opposed to imperialism and the war fever with which
it was associated. He was at one time the vice presi-
dent of the Anti-Imperialist League, and he published
articles and letters in newspapers as well as making
many speeches against the Monroe Doctrine, the
Spanish-American War, the colonization of the Philip-
pines and Cuba, and so forth (Perry 1948).

James was opposed to war but he admired the
heroic and courageous actions associated with the
military. For James, the appeal of war and the military

did not come primarily from people’s negative predis-
positions, but from their desire to face challenge and
adversity and, in so doing, to realize their potentials in
such virtues as fidelity, cohesiveness, tenacity, and her-
oism. In his famous paper, The Moral Equivalent of
War (James 1917), he sought to articulate how the
manly virtues associated with the military and war
could find expression in the midst of a pacific civiliza-
tion and thus be a moral substitute for war. This chap-
ter takes a different orientation than that of James
and much of psychological writings related to issues of
war and peace. Their focus has mainly been on what
psychological theory and research can contribute to
the very important concern, the prevention of war.
The Psychological Components of a Sustainable Peace
(Coleman/Deutsch 2012) is concerned with what psy-
chological theory and research can contribute to the
promotion of a harmonious, sustainable peace.

Underlying this orientation is our belief that pro-
moting the ideas and actions which can lead to a sus-
tainable, harmonious peace can not only contribute to
the prevention of war, but will also lead to more posi-
tive, constructive relations among people and nations
and to a more sustainable planet. This chapter has

1 This chapter was first published as the introductory
chapter by the authors, in: Coleman, Peter T.; Deutsch,
Morton (Eds.): Psychological Components of Sustaina-
ble Peace. Series: Peace Psychology Book Series (New
York: Springer 2012). The permission to include this
text was granted by Springer in Heidelberg in 2013. The
text has been updated and the most recent scientific lit-
erature has been added by the authors.

139� Springer International Publishing Switzerland 2016
H.G. Brauch et al. (eds.), Handbook on Sustainability Transition and Sustainable Peace,
Hexagon Series on Human and Environmental Security and Peace 10, DOI 10.1007/978-3-319-43884-9_6
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three brief sections: (1) Psychological contributions to
the prevention of war and violent, destructive conflicts;
(2) The nature of a sustainable, harmonious peace;
and (3) The psychological components of a sustaina-
ble, harmonious peace.

6.2 Psychological Contributions to 
the Prevention of War and 
Violent, Destructive Conflicts

6.2.1 Debunking the Inevitability of War

One of the earliest and most important contributions
of psychologists and other social scientists was to
debunk the myth that war was inevitable because of
mankind’s innate aggressiveness. As early as 1945, the
Society for the Psychological Study of Social Issues pub-
lished a book, Human Nature and Enduring Peace
(Murphy 1945), which included a statement endorsed
by the leading psychologists of that time, “If man can
live in a society which does not block and thwart him,
he does not tend to be aggressive; and if a society of
men can live in a world order in which the members
of the society are not blocked or thwarted by the
world arrangements as a whole, they have no intrinsic
tendency to be aggressive” (Murphy 1945: 20).

On 16 May 1986 a multinational and multidiscipli-
nary group of scientists, organized by David Adams (a
psychologist), issued the Seville Statement on Vio-
lence, which was subsequently adopted by UNESCO
on 16 November 1989. The statement was designed to
refute “the notion that organized human violence is
biologically determined”. The statement contains five
core ideas. These ideas are:

1. It is scientifically incorrect to say that we have
inherited a tendency to make war from our animal
ancestors.

2. It is scientifically incorrect to say that war or any
other violent behaviour is genetically programmed
into our human nature.

3. It is scientifically incorrect to say that in the course
of human evolution there has been a selection for
aggressive behaviour more than for other kinds of
behaviour.

4. It is scientifically incorrect to say that humans have
a ‘violent brain’.

5. It is scientifically incorrect to say that war is caused
by ‘instinct’ or anysingle motivation.

The statement concludes: “Just as ‘wars begin in the
minds of men’, peace also begins in our minds. The

same species who invented war is capable of inventing
peace. The responsibility lies with each of us” (Adams/
Barnett/Bechtereva et al. 1990).

Another myth that has been debunked is that
there are no peaceful societies. Much work by anthro-
pologists has demonstrated the existence of many
peaceful societies, large as well as small. Some excel-
lent books about peaceful societies are: Fry (2006),
The Human Potential for Peace: An Anthropological
Challenge to Assumptions about War and Peace,
Howell and Willis (1989) Societies at Peace: Anthropo-
logical Perspectives, and Kemp and Fry (2004) Keep-
ing the Peace: Conflict Resolution and Peaceful Socie-
ties around the World.

6.2.2 Psychology and the Prevention of War

After the end of World War II, stimulated by the
development of nuclear weapons, the emergence of
the United Nations, and the development of the Cold
War between the Soviet Union and the United States, a
significant number of psychologists began to become
active in applying psychology to the prevention of war.
Such psychologists as Ed Cairns, Leila Dane, Joseph
de Rivera, Morton Deutsch, Daniel Druckman, Ron-
ald Fisher, Susan Fiske, Jerome Frank, Irving Janus,
Herbert Kelman, Paul Kimmel, Evelin Lindner, Susan
McKay, Susan Opotow, Charles Osgood Dean Pruitt,
Ann Sandon, Milton Schwebel, Ervin Staub, Richard
Wagner, Michael Wessels, Ralph White, and many
others were very active in writing papers, giving talks,
and participating in conferences with citizen groups
as well as with officials from the US State and
Defense Departments. They wrote about: motivations
and misperceptions which led to war; such processes
as ‘autistic hostility’, ‘self-fulfilling prophecies’, and
‘unwitting commitments’ that perpetuate destructive
conflicts; they analysed and criticized the psychologi-
cal assumptions involved in ‘nuclear deterrence’; they
considered processes for reducing tension and hostil-
ity such as mediation and GRIT (the graduated reduc-
tion in tension); they identified ‘groupthink’ which, in
tense situations, limits the alternatives of interpreta-
tion and action available to the group; they identified
the conditions which give rise to destructive rather
than constructive resolution of conflict; they analysed
current international hostilities such as the Cuban
Missile Crisis and the Vietnam War in terms of how
psychological factors affected their development and
course. Scholars from other disciplines (political sci-
ence, economics, sociology, law, etc.) often partici-
pated with psychologists in multidisciplinary books
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and conferences; most notably Andrea Bartoli, Jacob
Bercovitch, Kenneth and Elise Boulding, Roger Fisher,
Mary Parker Follett, Johan Galtung, Ted Gurr, Robert
Jervis, Debra Kolb, Victor Kremenyuk, Louis Kriesberg,
Jean Paul Lederach, Chris Mitchell, Robert Mnookin,
Linda Putnam, Anatol Rapaport, David Riesman, Har-
old Saunders, Thomas Schelling, Gene Sharp, Larry
Suskind, William Ury, and William Zartman.

They wrote about such topics as: arms control and
disarmament; non-physical methods of disarmament;
economic steps toward peace; East and West; military
defence; reducing international tensions; building a
world society; international cooperation and the rule
of law, ethnic conflicts, and negotiation and mediation.

6.2.3 Modern Peace Psychology

With the end of the Cold War, the break-up of the
Soviet Union, and the dissolution of the pro-Soviet
Eastern Bloc during the 1980s, the attention of West-
ern peace psychology became less focused on prevent-
ing war between the United States and the Soviet
Union. As Christie, Tint, Wagner et al. (2008: 542)
point out:

The focal concerns of post-Cold War peace psychology
have become more diverse, global, and shaped by local
geohistorical contexts in part because security concerns
are no longer organized around the U.S.–Soviet relation-
ship. For example, countries aligned with the Global
South and developing parts of the world tend to associ-
ate peacebuilding efforts with social justice, in part
because political oppression and the unequal distribu-
tion of scarce resources diminish human well-being and
threaten survival. In geohistorical contexts marked by
deeply divisive intractable conflicts and oppositional
social identities, such as the conflicts in Northern Ire-
land, the Middle East and parts of Africa, research and
practice often focus on the prevention of violent epi-
sodes through the promotion of positive intergroup
relations. In the West, the research agenda is dominated
by efforts to more deeply understand and prevent ter-
rorism.

During the Cold War, but especially afterwards, not
only were there many psychological articles and work-
shops aimed at psychological intervention into spe-
cific violent conflicts, whether at the international,
intergroup, or interpersonal levels; there was also
much psychological work to develop theory that
might improve psychologically based interventions.
Galtung’s (1969) important distinctions between
direct and structural violence provides useful distinc-
tions between much of the early and more recent
work of psychologists concerned with issues of peace,

conflict, and violence. Structural violence is embed-
ded in the values, social norms, laws, social structures,
and procedures within a society or community which
systematically disadvantage certain individuals and
groups so that they are poorer, sicker, less educated,
and more harmed than those who are not disadvan-
taged. Much of the early work was focused on direct
violence; on the causes and conditions which give rise
to aggression and physical violence. More recent
work has often been concerned with the bidirectional
relationship between conflict and social injustice
(structural violence).

The literature and contributions to the modern
fields of peace psychology and conflict resolution
have grown so large that no summary will be pre-
sented here. However, in a number of recent books
there are excellent presentations and summaries of
this work. They include: Christie, Tint and Wagner et
al. et al. (2001); Blumberg, Hare and Costin (2007);
Deutsch, Coleman and Marcus (2006); Fisher (1990,
1997); Kriesberg (2006); Lederach (1994, 1997); Pruitt
and Kim (2004).

In a book of essays on preventing World War III
(Wright/Evan/Deutsch 1962), Quincy Wright, a distin-
guished historian, wrote:

A world society capable of settling international dis-
putes and preventing war is possible, and without such
a society the maintenance of peace in the shrinking
world will be increasingly difficult. The basic problem in
preventing World War III is, therefore, thebuilding of
such a society. Observation of the history of groups
merging into supersocieties indicated that such a devel-
opment normally proceeds through four stages which
mayconsiderably overlay. They are (1) the establishment
of communication and trade amongindependent
groups; (2) the process of acculturation through mutual
borrowing of technologies and syntheses of values; (3)
the emergence of common cultural standards andtech-
niques, inducing cooperation to maintain norms,
achieve goals, and promote common interests in the
developing culture; and (4) the increase of the efficiency
of such cooperation by the establishment of a central
organization with authority to recommend, guide, or
even compel appropriate action, at first by the compo-
nent groups and eventually by individuals.

Similarly, in the foreword to the important book,
Building Peace: Sustainable Reconciliation in Divided
Societies (Lederach 1997), Richard Solomon, Presi-
dent of the United States Institute of Peace, offered
this image:

Sustainable peace requires that long-time antagonists
not merely lay down their arms but that they achieve
profound reconciliation that will endure because it is
sustained by a society-wide network of relationships and
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mechanisms that promote justice and address the root
causes of enmity before they can regenerate destabiliz-
ing tensions (Solomon 1997: ix).

We agree with Wright and Solomon that a sustainable
world peace will require the building of such a society
imbued with such mechanisms and relationships.
Below, we stress what we consider to be the psycholog-
ical requirements of such a society.

1. A strong sense of positive interdependence among
the units composing the greater society. They
should feel as well as believe that the units are so
linked that they “sink or swim together”. Such
common bonds are most prevalent in societies
organized around cross-cutting structures, where
members of different ethnic groups play, work, and
socialize together (LeVine/Campbell 1972; Varsh-
ney 2002).

2. A strong sense of global, as well as local, patriot-
ism and loyalty. Their sense of identity is strongly
linked to the global as well as their local commu-
nity. Such phrases as ‘Irish American’, ‘Jewish
American’, and ‘Italian American’ indicate the pos-
sibility of such dual or multiple identities.

3. The sharing of such basic common values as rec-
ognition that all human beings despite differences
or disagreements have the right to be treated with
respect, dignity, and justice as well as to have their
basic needs fulfilled. The United Nations Univer-
sal Declaration of Human Rights, adopted by the
United Nations General Assembly on 10 Decem-
ber 1948, is a much fuller statement of these basic
values.

4. Mutual understanding, which is fostered by the
freedom to be informed as well as the freedom to
communicate and by the ability to have the message
being communicated expressed or translated so
that it is mutually understood by the sender and
receiver of the messages. Quick, accurate computer
translation of different languages may become a
substitute for a common, universal language.

5. A sense of fair recourse. Inevitably, conflicts
between people and between groups will occur
and experiences of injustices and even oppression
will arise. When such problems develop, the pres-
ence of fair and efficient means of recourse goes a
long way in decreasing the probability that they
will culminate in either criminal or political forms
of violence (Gurr 2000). Of course, history is
filled with instances of the opposite, where unmet
needs combined with a limited sense of recourse

have resulted in extraordinary episodes of vio-
lence, revolution and human suffering.

6. Social taboos against the use of violence to solve
problems. The biggest single predictor of spikes in
violence in Western society is the presence of
international wars (Gurr). There are similar corre-
lations to be found between incidents of local
ethno-political violence and the normalization of
violence as a legitimate method of communal prob-
lem-solving, as well as between experiences of
domestic abuse as a child and the perpetration of
domestic abuse as an adult. In contrast, anthropo-
logical research has documented the central
importance of social taboos against violence for
fostering more internally and externally peaceful
societies (Fry 2006).

These six psychological requirements constitute a set
of basic building-blocks for fostering a harmonious,
sustainable peace. No one aspect would be sufficient,
nor would the presence of all six necessarily be ade-
quate. However, the more that a society invests in each
of these components, the more they will decrease the
prevalence of destructive conflict and the more they
will increase the probability that peaceful relations
will be sustained.

6.3 The Psychological Components 
of a Sustainable Peace

Below, we characterize briefly what we consider to be
key psychological components; these were shown to
the contributors as we invited their contributions. Indi-
vidual chapters address these components as the distin-
guished contributors see fit. The chapters do not
exhaust the potential contributions of psychological
theory and research to the development of a sustaina-
ble peace, nor do they cover what other disciplines
(e.g. economics, political science, sociology, interna-
tional relations, history, the physical and biological
sciences) can contribute to the development of a sus-
tainable peace. Their aim is to stimulate other psy-
chologists to make further contributions and to inform
educated citizens and public officials as well as other
social scientists of existing and potential psychological
contributions to this area of knowledge.

The key psychological components discussed in
The Psychological Components of a Sustaina-
ble Peace (Coleman/Deutsch 2012) are:

1. Effective CooperationAt the international level,
the developmental of harmonious peaceful rela-
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tions among nations will require effective cooper-
ation in dealing with such issues as climate change,
proliferation of weapons of mass destruction, pan-
demics of contagious diseases, global economic
development, failed states, and so on. Similarly, in
interpersonal relations such as marriages, if a cou-
ple is unable to cooperate effectively on matters
that are central to their identities whether these be
religious concerns, sexual relations, political views,
economic relations, lifestyles, child-raising or in-
laws, it will be difficult for them to have a harmoni-
ous, peaceful marriage. Much research has been
done on the conditions which give rise to successful
cooperation and to its effects (see Johnson/John-
son 2005; Deutsch 2006, 2011).

2. Constructive Conflict Resolution
Among extended relations of all sorts—whether at
the interpersonal, intergroup, or international lev-
els—it is inevitable that conflict will arise. Some of
the conflicts are not central to the relationship and
may persist and be mainly ignored without harming
the relationships. Other conflicts which threaten
the well-being or identity of one or more of the par-
ticipants in the relationship cannot be suppressed
or ignored without harming the involved parties
and their relationship. How such conflicts are
resolved—constructively or destructively—is critical
in determining whether harmonious, cooperative
relationships will persist and be strengthened or
will deteriorate into bitter, hostile relations.

During the past several decades, there has been
extensive theoretical and research investigation of
the effects of constructive and destructive processes
of conflict resolution as well as of the conditions
which give rise to each process (for summaries, see
for instance Deutsch/Coleman/Marcus 2006; Ber-
covitch/Kremenyuk/Zartman 2009). There is also
a growing literature of useful, practical, advice in
how to manage conflict (see e.g. Moore 1996; Gott-
man/Silver 1999; Schneider/Honeyman 2006;
Thompson 2008).

3. Social Justice
Relationships that are just foster effective cooper-
ation and constructive conflict resolution. Injustice
and oppression, on the other hand, foster and are
fostered by destructive conflict. Similarly, effective
cooperation is inhibited or destroyed by injustice
and oppression.

It is useful to make a distinction between injus-
tice and oppression. Oppression is the experience
of repeated, widespread, systemic injustice. It
need not be extreme and involve the legal system

(as in slavery, apartheid, or the lack of the right to
vote) nor violent (as in tyrannical societies). Har-
vey (1999) has used the term ‘civilized oppression’
and Sue, Capodilupo, Torino et al. (2007) the
term ‘micro aggression’ to characterize the every-
day processes of oppression in normal life. Civilized
oppression “is embedded in unquestioned norms,
habits, and symbols, in the assumptions underlying
institutions and rules, and the collective conse-
quences of following those rules. It refers to the
vast and deep injustices some groups suffer as a
consequence of often unconscious assumptions
and reactions of well-meaning people in ordinary
interactions which are supported by the media
and cultural stereotypes as well as by the structural
features of bureaucratic hierarchies and market
mechanisms” (Young 1990: 41).

There is an extensive literature dealing with
overcoming injustice and oppression which is too
extensive to present here. The main themes are:
Awakening the Sense of Injustice; Persuasion
Strategies for Changing Oppression; Relationships
and Power Strategies for Change (see Deutsch
2006, for more elaboration).

4. Power and Equality
The distribution of power, the equality or inequal-
ity of the parties involved in any relationship, plays
a critically important role in determining the char-
acteristics of the relationship. For instance, Adam
Curle (1971), a mediator working with ethnic con-
flicts in Africa in the 1960s and 1970s, observed
that as conflicts moved from unpeaceful to peace-
ful relationships, their course could be charted
from one of relative inequality between the groups
to relative equality. He described this progression
toward peace as involving four stages. In the first
stage, conflict was ‘hidden’ to the lower-power par-
ties because they remained unaware of the injus-
tices that affected their lives. Here, any activities or
events resulting in conscientization (erasing igno-
rance and raising awareness of inequalities and
inequities) moved the conflict forward. An
increase in awareness of injustice led to the sec-
ond stage, confrontation, when demands for
change from the weaker party brought the conflict
to the surface. Under some conditions, these con-
frontations resulted in the stage of negotiations,
which were aimed at achieving a rebalancing of
power in the relationship in order for those in low
power to increase their capacities to address their
basic needs. Successful negotiations moved the
conflicts to the final stage of sustainable peace,
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but only if they led to a restructuring of the rela-
tionship that addressed effectively the substantive
and procedural concerns of those involved.

5. Human Needs and Emotions
Neither effective cooperation, constructive con-
flict resolution, nor social justice is likely when
basic human needs are unsatisfied. Maslow (1954)
has identified the basic human needs as: physiolog-
ical, safety, belongingness and love, esteem, and
self-actualization. Frustration of these needs lead to
diverse emotional consequences such as apathy,
fear, depression, humiliation, rage, and anger.
These emotions are not conducive to effective
cooperation, constructive conflict resolution, or
any other psychological component of a harmoni-
ous, sustainable peace. The view that the frustra-
tion of one’s needs is purposeful and unjust gives
rise to intense feelings of humiliation which Lind-
ner (2006) has described as the ‘nuclear bomb of
emotions’.

6. The Psychodynamics of Peace
From Freud on psychodynamic theorists have been
interested in how individual and group psychody-
namics have contributed to constructive, peaceful,
or destructive, violent relationships at the interna-
tional as well as interpersonal levels. The psychody-
namic approach emphasizes the interdependence
between internal conflicts and external conflicts.
Thus, internal conflict between a socially prohib-
ited desire (e.g. desire for homosexual contact)
and guilt feelings may lead to anxiety and such
defence mechanisms against anxiety as projection
where the struggle in yourself is denied and is pro-
jected on to or attributed to another.

 External conflict can also give rise to internal
conflict. Psychodynamic approaches also empha-
size the importance of understanding how the
past and development of an individual, group, or
society play a critical role in forming self-identity,
as well as the values, symbolic meanings, attitudes,
and predispositions to behaviour. 

7. Creative Problem-Solving
Betty Reardon, a noted peace educator, once said,
“The failure to achieve peace is in essence a failure
of imagination” (pers. comm.). The freedom and
ability to imagine new possibilities as well as the
capacity to select judiciously from these possibili-
ties what is novel, interesting, and valuable (Simon
2001) are central to creative problem-solving. The
conditions which foster the freedom and ability to
create novel and valuable solutions not only are
conditions in the problem-solver (individual or

group), but also are in conditions in the social
context which affects the problem-solver. Creative
problem-solving is necessary to overcome the obsta-
cles which block effective cooperation and the
impasses which hinder constructive conflict resolu-
tion.

8. Complex Thinking
Simple thinking is directed at the here-and-now
and, often, has an ‘either/or’ quality. It does not
take into account the future or past or what is
occurring in different locales and remote places,
nor that solutions to problems often involve the
integration of apparently opposed alternatives and
the creation of new alternatives. At the interna-
tional level such problems as climate change, deple-
tion of basic resources, worldwide economic reces-
sion, terrorism, and weapons of mass destruction
require the ability to think of the future as well as
of the past, to think globally as well as locally. Sim-
ilarly, in married couples such issues as college tui-
tion for one’s children, retirement income, care
for elderly parents, and maintaining the positive in
marital relations require complex thinking.

9. Persuasion and Dialogue
As Ledgerwood, Chaiken and Gruenfeld (2006)
have pointed out: “Persuasion is distinct from coer-
cion in that persuasion is influence designed to
change people’s minds, whereas coercion involves
influence designed to change people’s behaviours
(with little regard for whether they have actually
changed their minds).” Lasting change is more
likely to result from persuasion than coercion.

 Persuasion involves communication by a source
of a message, through a medium, designed to
reach and influence a recipient. Whether the recip-
ient will be persuaded by the message is a function
of the characteristics of each of the foregoing ele-
ments as well as the characteristics of the relation-
ship between the source and the recipient. Sustain-
able, harmonious peaceful relations require the
mutual ability to persuade one another. Without
this ability, a convergence of values, information,
and actions as well as mutual satisfaction of needs
is not likely to occur.

Dialogue, unlike persuasion, is not unilateral. It
is a mutual process in which the interaction parties
openly communicate and actively listen to one
another with mutual respect and a feeling of mutual
equality. Each communicates what is important and
true for her without derogating what is true and
important for others. They seek to learn together
and to find common meaning by exploring the
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assumptions underlying their individual and collec-
tive beliefs. Dialogue is a collaborative and creative
process in which the participants are open to
change as they seek common ground and mutual
understanding.

10. Reconciliation
After destructive conflicts in which the conflicting
parties have inflicted grievous harm (humiliation,
destruction of property, torture, assault, rape, mur-
der) on one another, the conflicting parties may
still have to live and work together in the same com-
munities. This is often the case in civil wars, ethnic
and religious conflicts, gang wars and even family
disputes that have taken a destructive course. Con-
sider the slaughter that has taken place between
Hutus and Tutsis in Rwanda and Burundi (Staub
2012); between blacks and whites in South Africa;
between the ‘Bloods’ and ‘Crips’ of Los Angeles;
the Protestants and Catholics in Northern Ireland;
and among Serbs, Croats and Muslims in Bosnia.
Is it possible for forgiveness and reconciliation to
occur under such conditions? If so, what fosters
these processes? Recently, a considerable psycho-
logical literature has emerged in response to this
question (see Lederach 1997, 2002, 2003, 2005).

After bitter destructive conflict, it can be
expected that reconciliation will be achieved, if at
all, after a slow process with many setbacks as well
as advances. The continuous and persistent help
and encouragement of powerful and respected
third parties is often necessary to keep the reconcil-
iation process moving forward and to prevent its
derailment by extremists, misunderstandings or
harmful actions by either of the conflicting par-
ties. The help and encouragement must be multi-
faceted. It must deal not only with the social-psy-
chological issues addressed so well in this volume,
but also, justly, with such institutions as the eco-
nomic, political, legal, educational, health care
and security, whose effective functioning is neces-
sary for a sustained reconciliation.

11. Education
One of the most important things that educators
can do to foster each of the psychological compo-
nents discussed above is to exemplify these com-
ponents in their own behaviour in and out of the
classroom and also in the pedagogy, curricula, and
organizational functioning of the school. To achieve
these objectives will require changes in the educa-
tion and training of school personnel, particularly
teachers and administrators, as well as new
requirements in the hiring of school personnel.

 In recent years, it has been increasingly recog-
nized that schools have to change in basic ways if
we are to educate children so that they are for
rather than against one another, so that they
develop the ability to resolve their conflicts con-
structively rather than destructively and are pre-
pared to live in a peaceful world. This recognition
has been expressed in a number of interrelated
movements: cooperative learning, conflict resolu-
tion, and education for peace. In our view, there
are several key components in these overlapping
movements: cooperative learning; conflict resolu-
tion training; the constructive use of controversy
in teacher subject matters; the creation of dispute
resolution centres in the schools; and develop-
ment of knowledge of and a commitment to
human rights and social justice. Students should
also acquire, at the appropriate age level, substan-
tive knowledge in such fields as political science,
international relations, arms control and disarma-
ment, economic development, the global environ-
ment, and world trade, fields which are also
important to world peace, together with other
substantive knowledge and skills necessary to func-
tion as responsible adults. They should also become
informed and sensitized to the many injustices that
exist globally as well as locally so that they can be
intelligently active in bringing about social change.

12. Norms for Policy
Psychological principles play a central role in the
development of policies and norms that support
sustainable peace, where peace is defined compre-
hensively to include the prevention and mitigation
of episodes both of direct violence and structural
violence. Sustainable peace requires changes at the
level of norms and policies and psychologically-
informed principles and activism have played a
role in changing policies and/or norms. Some
potential examples can be found in research and
activism/practice that created: (a) a climate that
made the Oslo Accords possible; (b) a movement
that led to the removal of secrecy clauses from the
Truth and Reconciliation Act, thereby making
some of the testimony public; (c) serial dramas
that have been used to change norms in regard to
intergroup relations; and (d) emancipatory agen-
das that have increased voice and representation
among the oppressed throughout Latin America.

13. The Practice of Sustainable Peace
Peace is never achieved, but rather is a process
that is fostered by a variety of cognitive, affective,
behavioural, structural, institutional, spiritual, and
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cultural components. Accordingly, there are wide
arrays of ideas and methods that can be learned,
practised and mastered to help bolster and sustain
peace. This chapter will detail some of these prac-
tices.

The preceding discussion of psychological compo-
nents of a sustainable, harmonious peace is meant to
be an introduction, not a substitute for the excellent
chapters which follow. It represents our preliminary
thinking which gave rise to The Psychological Compo-
nents of a Sustainable Peace (Coleman/Deutsch
2012) and stimulated our desire to have an expert in
each area write each of the various chapters. We have
asked the authors of the chapters to describe where
possible:

1. The nature of the psychological component which
is the focus of the chapter, originally appearing in
The Psychological Components of a Sustaina-
ble Peace (Coleman/Deutsch 2012).

2. The conditions which give rise to it (Provide
research evidence as well as theory).

3. Its effects, positive and negative (Provide research
evidence as well as theory).

4. Generalize the implications of the preceding for
the development of a harmonious, sustainable
peace at the interpersonal, intergroup, and interna-
tional levels.

5. Indicate what further development of theory and
research is needed.

We have encouraged the authors to discuss the psy-
chological components that are the focus of their
chapters in The Psychological Components of a Sus-
tainable Peace (Coleman/Deutsch 2012) in the inter-
action of different types of social actors: the interper-
sonal, intergroup, and international. We believe it is
fruitful to take a social-psychological approach to all
types of social interaction. Several key notions in a
social-psychological approach are:

1. Each participant in a social interaction responds
to the other in terms of his/her perceptions and
cognitions of the other; these may or may not cor-
respond to the other’s actualities.

2. Each participant in a social interaction, being cog-
nizant of the other’s capacity for awareness, is
influenced by his/her own expectations concern-
ing the other’s actions as well as by his/her percep-
tions of the other’s conduct. These expectations
may or may not be accurate; the ability to take the
role of the other and to predict the other’s behav-

iour is not notable in either interpersonal or inter-
national crises.

3. Social interaction is not only initiated by motives
by also generates new motives and alters old ones.
It is not only determined but also determining. In
the process of rationalizing and justifying actions
that have been taken and effects that have been pro-
duced, new values and motives emerge. Moreover,
social interaction exposes one to models and
exemplars which may be identified with and imi-
tated. Thus, a child’s personality is shaped largely
by the interactions he/she has with his parents
and peers and by the people with whom he/she
identifies. Similarly, a nation’s institutions may be
considerably influenced by its interrelations with
other nations and by the existing models of func-
tioning that other nations provide.

4. Social interaction takes place in a social environ-
ment—in a family, a group, a community, a nation,
a civilization—that has developed techniques, sym-
bols, categories, rules, and values that are relevant
to human interactions. Hence, to understand the
events that occur in social interactions one must
comprehend the interplay of these events with the
broader social context in which they occur.

5. Even though each participant in a social interac-
tion, whether an individual or a group, is a com-
plex unit composed of many interacting subsys-
tems, the individual or group can act in a unified
way toward some aspect of their environment.
Decision-making within the individual as within the
nation can entail a struggle among different inter-
ests and values for control over action. Internal
structure and internal process, while less observa-
ble in individuals than in groups, are characteristic
of all social units.
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7 The Essence of Peace? Toward a Comprehensive and 
Parsimonious Model of Sustainable Peace

Peter T. Coleman

Abstract

This concluding chapter has four sections. First, it highlights the basic commonalities in the discussion of the
construct of a “harmonious sustainable peace”. Second, it offers a summary of the main components of sustain-
able peace. Third, it presents a sketch of a more parsimonious model of sustainable peace informed by dynam-
ical systems theory and dynamic minimalism. Finally, it outlines an agenda for future study and education in this
area

Keywords: Sustainable peace, commonalities, a parsimonious model, dynamic systems theory, research educa-
tion.

For every thousand pages published on the causes of war,
there is less than one page directly on the causes of peace.

Historian Geoffrey Blainey (1988)

The purpose of developing the book The Psychologi-
cal Components of a Sustainable Peace (Coleman/
Deutsch 2012) was to achieve three main objectives.
First, to enhance our understanding of sustainable
peace by supplementing the standard approach of
studying the prevention of destructive conflict, vio-
lence, war and injustice with the equally important
investigation of the promotion of the basic conditions
and processes conducive to lasting peace. For in addi-
tion to addressing the pervasive realities of oppression,
violence and war, peace requires us to understand and
envision what alternatives we wish to construct. Sec-
ond, in the context of this new inquiry, we hoped to
help clarify and better specify the meaning of sustaina-
ble peace. Third, with respect to the ultimate need for
multidisciplinary frameworks to best comprehend
and foster sustainable peace, we hoped to elicit what
contemporary psychology might have to contribute to
such a framework.

The good news is that through their many excel-
lent chapters, the contributors to The Psychological
Components of a Sustainable Peace, edited by Cole-
man and Deutsch (2012) have helped make great pro-
gress toward meeting the three objectives; identifying

a wide variety of factors at different levels of analysis
associated with the promotion of peace. However we
are now left with an embarrassment of riches. The
seventeen chapters which constitute The Psychologi-
cal Components of a Sustainable Peace (Coleman/
Deutsch 2012) offer a vast array of psychosocial con-
ditions and processes which have been linked to sus-
tainable peace. While a critical first step, this bounty
of information leaves us with a rather cluttered state
of understanding. Therefore, this concluding chapter
from The Psychological Components of a Sustaina-
ble Peace (Coleman/Deutsch 2012) will attempt to
offer a synthesis of the research and ideas presented
in the book. It has four sections. First, it returns to the
discussion of the meaning of a harmonious, sustaina-
ble peace broached in the introduction, and highlights
the basic commonalities of the construct that underlie
the many aspects of peace described in the chapters of
the book. Second, it offers a brief summary of the main
components of sustainable peace presented in the
book, organized within a nested, multi-level frame-
work. Third, it offers a sketch of a more parsimonious
model of sustainable peace, informed by dynamical
systems theory (Nowak/Vallacher 1998) and dynami-
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cal minimalism (Nowak 2004), which conceptualizes
the effects of the many component parts on the prob-
abilities of stable dynamics of destructive conflict and
peace. And finally, it outlines an agenda for future
study and education in this area. 

7.1 The Meaning of Sustainable 
Peace Revisited

Peace is both complicated and simple. For example, a
search of the Thomson Reuters Web of Knowledge
database on articles published in English since 2000
with ‘peace’ in the their title reveals over forty terms
distinguishing different types or aspects of peace (see
table 7.1). This is more than a matter of semantics.
Peace can differ in a variety of ways, including by level
(interpersonal to international to global peace), direc-
tion (internal and external peace), durability (from frag-
ile to enduring peace), source or conditions (peace
through coercion, democratic participation, economic
incentive, etc.), type (negative, positive and promotive
peace) and scope (local to global peace).

This vision of sustainable peace narrows the focus
of our discussion somewhat, although even this type
of peace can still differ by level, direction, source, type
and scope, and these differences affect the nature of
the facilitating and inhibiting conditions associated
with them. For example, the psychological conditions
conducive to holistic inner peace are likely to differ
dramatically from the conditions which foster sus-
tained international peace.

Nevertheless, all forms of sustainable peace share
some basic underlying qualities, reflecting a relative
absence of destructive conflict, tension and violence
and a presence of constructive conflict, harmony and
well-being. Therefore, building on Boulding (1978),
we define sustainable peace as existing in a state
where the probability of using destructive conflict and
violence to solve problems is so low that it does not
enter into any party’s strategy, while the probability of
using cooperation and dialogue to promote social jus-
tice and well-being is so high that it governs social
organization and life.

Thus, the many factors, conditions and processes
related to peace presented in the chapters of The Psy-
chological Components of a Sustainable Peace by
Coleman and Deutsch (2012) can be understood in
the context of their relative effects on (1) decreasing
probabilities for destructive conflict, violence and
injustice and (2) increasing probabilities for promotive
peace. They are summarized below.

7.2 A Nested Model of the 
Psychosocial Components of 
Sustainable Peace

The psychosocial components from chapters 1 to 17 in
the book The Psychological Components of a Sus-
tainable Peace (Coleman/Deutsch 2012), where this
text was first published, are summarized briefly and
organized below by level (micro, meso and macro)
and by orientation (prevention of destructive conflict
or promotion of sustainable peace; see table 3.1 in
Coleman 2012a). Micro-level components include
those involving individuals; meso-level are those
within families, schools, organizations and communi-
ties; and macro-level those involving policies and insti-
tutions of societies, states and the international com-
munity. Many of the factors associated with preventing
destructive conflict may also be necessary for promot-
ing positive relations, and vice versa. However they are
each categorized here as oriented toward where they
are most commonly employed.

Table 7.1: Types and components of peace. Source:
Thomson Reuters web of knowledge database
2000–2011.

Agonistic peace Movable peace

Armed peace Negative peace

Capitalist peace Nuclear peace

Cold-warm peace Overt peace

Commercial institutional 
peace

Partial peace

Democratic peace Peace-building

Durable peace People’s-civil peace

Enduring peace Perpetual peace

Feminist peace Positive peace

Fragile peace Post-liberal peace

Global-world peace Precarious peace

Hegemonic peace Realistic peace

Holistic Gaia peace Relative peace

Holistic Inner Peace Republication peace

Holistic intercultural peace Sustainable peace

Hybrid peace Technological peace

Imperfect peace Tyrannical peace

Kantian peace Uneasy peace

Lasting peace Unqualified peace

Liberal peace Virtual peace

Monadic peace Dynamic-static peace
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Each of the factors presented can operate in isola-
tion, but typically is nested within a communal system
of interlacing forces which affect the relative probabili-
ties of destructive conflict and peace. Whether compo-
nents operate at higher macro-levels or lower micro-lev-
els will affect the rate and scope of their impact
(Klein/Kozlowski 2000). Of course, the probabilities
of maintaining a culture of constructive conflict and
peace increase considerably when multiple factors are
operating and aligned across levels. Exactly how best
to operationalize this, however, is highly dependent
on the particulars of the local situation. 

7.3 Micro-level Factors (Prevention of 
Destructive Conflict)

Individuals, particularly when acting in concert, are
key agents in processes of transforming and prevent-
ing conflict. Of course, exceptional leaders such as
Mahatma Gandhi, Martin Luther King, Nelson Man-
dela, and the recent Liberian Nobel Laureate Leymah
Gbowee can have a disproportionate impact on con-
flict resolution and prevention (Disney/Gbowee
2012). However, as many of the chapters suggest,
destructive conflict is most likely to be mitigated
when all individuals in a society adopt and internalize
the following components:

• Awareness of the causes, consequences and escala-
tory tendencies of destructive conflict and violence.

• Moderately high levels of self-monitoring, restraint
and regulation of internal impulses for destructive
or violent acts.

• Satisfaction of basic human needs including physi-
ological needs, safety and dignity.

• Values, attitudes, skills and behaviours supporting
non-violence.

• Moderate levels of tolerance for uncertainty.
• High levels of tolerance for and openness to dif-

ference.
• capacity for forgiveness.

7.4 Micro-level Factors: Promotion of 
Sustainable Peace

Individuals also play a foundational role in increasing
the probabilities for sustainable peace. They increase
when individuals in a society adopt and internalize the
following:

• Recognition of the interdependence of all people,
similar and different, local and global.

• A strong self-transcendent value orientation com-
mitted to the welfare of others and society, with a
sufficient self-enhancement orientation to mitigate
individual resentment.

• A healthy balance of openness to change and con-
servatism, responsive to changing times and circum-
stances.

• Values, attitudes, skills and behaviours promoting
cooperation and trust.

• Knowledge, attitudes and skills for constructive
conflict resolution.

• Higher levels of integrative, emotional, behav-
ioural and social identity complexity.

• Capacities for tolerance, humanization, realistic
empathy (understanding how a situation looks to
someone else) and compassion for members of
one’s in-groups and out-groups.

• An appreciation of environmental stewardship and
equitable sharing of the earth’s resources among
its members and with all human beings.

• Language for peace: a large lexicon for all aspects
of cooperative and peaceful relations and suffi-
cient use of such terms to foster automaticity.

• A strong sense of global identity with a concrete
understanding of the steps that need to be taken
locally to act as a global citizen.

7.5 Meso-level Factors: Prevention of 
Destructive Conflict

Some scholar-practitioners suggest that mid- or meso-
level factors play a disproportionate role in determin-
ing community dynamics related to conflict, as these
forces are situated between both micro and macro
forces and thus have an important mediating effect
between, for instance, governance and policy and
individual beliefs, values and behaviour (Dugan 1996;
Lederach 1997; Kriesberg 1999). Some of the meso-
level factors relevant to conflict prevention and miti-
gation identified by our contributors include:

Social taboos against corporal punishment and
other forms of violence in the home, schools, work-
place and public spaces.

Norms of gender equity and equality in the home,
schools and the workplace. Early access to peace edu-
cation and multicultural tolerance programs in pre-
school, elementary and middle school.
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Opportunities for peaceful sublimation of aggres-
sion through competitive or extreme sports, occupa-
tions, creative arts, etc.

Functional and accessible venues for constructive,
non-violent action to seek recourse and address per-
ceived injustices and other harms.

Strong norms for procedural and distributive jus-
tice in schools, workplaces, marketplaces, and else-
where in the community.

7.6 Meso-level Factors: Promotion of 
Sustainable Peace

With regard to increasing the probabilities for foster-
ing and sustainingpeace,the following mid-level com-
ponents were identified as critical:

• Strong norms valuing and nurturing children.
• Early socialization of children oriented toward

mutual care and nurturance. 
• Cross-cutting structures fostering common inter-

ests, activities and bonds across different ethnic and
religious groups.

• Structures of cooperative task, goal and reward
interdependence in schools, workplaces, and poli-
tics.

• Programs and workshops in constructive conflict
resolution and creative problem-solving for chil-
dren, adults, parents and leaders of schools, busi-
nesses and politics.

• Shared, accurate and transparent collective memo-
ries of past events, conflicts and relationships
between groups.

• Common use of peaceful language in popular
media and normal daily discourse.

• Strong emphasis on both local and superordinate
identities at the ethnic, communal, national and
global levels.

7.7 Macro-level Factors: Prevention 
of Destructive Conflict

Conditions, mandates, regulations and processes
operating at the macro-level have the paradoxical
effect of being the most distant from individual-level
behaviours and yet influencing these behaviours most
rapidly once implemented (Klein/Kozlowski 2000).
And although what our leaders do and say at this level
may often seem to not have a major impact on our
day-to-day lives, they can have a substantial symbolic
effect on us as well as significantly alter the social con-

ditions in which our conflicts take place. Thus, our
contributors rightly identified the following macro-
level factors as important to the prevention and miti-
gation of destructive conflict.

• Recognition and understanding of the inordinately
strong salience of threat and tendencies towards
inequality and competition in many societies
across the globe.

• Established national political and social institu-
tions that ensure the implementation and follow-
through of negotiated settlements.

• Well-coordinated early warning systems operating
through local governments and NGOs networked
locally, regionally and globally for efficient com-
munication.

• Use of crisis-mapping: an open-source platform
for collecting and plotting local cell phone
accounts of the commission of violent atrocities to
inform the international community of emerging
crises in a timely manner.

• Use of the internet and other social technologies
to mobilize broad non-violent movements for social
justice and corporate responsibility.

• Coordination between local governments, civil
society and international organizations to prevent
violent conflict.

• Well-functioning global organizations and institu-
tions such as the United Nations, the International
Criminal Courts, Interpol, and the Universal Dec-
laration of Human Rights.

• Developing awareness and knowledge of the
Dilemma of the Commons and how to overcome
it.

7.8 Macro-level Factors: Promotion 
of Sustainable Peace

Finally, chapters of the book The Psychological Com-
ponents of a Sustainable Peace by Coleman and
Deutsch (2012) also identified these important influ-
ences for promoting and maintaining a state of sus-
tainable peace:

• A societal idea of peace that includes an ethic of
interethnic unity, care and nurturance of others,
which is as strong (or stronger) as the view of
peace as something that need be secured and
defended.

• Societies that define themselves as internally and
externally peaceful.
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• A transcultural elite with shared norms of toler-
ance, cooperation, and creative problem-solving,
who model for all the efficacy and value of con-
structive, non-violent action.

• National governance structures tending towards
egalitarianism and democracy.

• A strong community of global citizens engaged
locally in initiatives fostering global citizenry and
addressing shared global concerns (climate change,
poverty, etc.).

• Political and business ethics that are in harmony
with nature and environmental stewardship.

• Institutions which reflect and uphold self-transcend-
ent values.

• Gender parity with a proportional number of
women in the highest positions of leadership in
business, politics and the military.

• Use of the internet and other social technologies
to mobilize broad social movements for humani-
tarian works and global peace.

• Strong communications, trade, and cultural and
civilian exchanges between nations

• Peace-mapping: an open-source platform for col-
lecting and plotting local cell phone accounts of
nations.the commission of peaceful and humani-
tarian acts to inform and inspire other potential
‘third-siders’.

• The establishment of peace parks: natural parks
located at the borders between disputing nations
where development and use of the parks are
offered as superordinate goals.

These multiple factors operating across three levels
together constitute a system of sustainable peace, dis-
tinguishing such communities and societies from those
locked in systems of dominance and destructive con-
flict. The question then becomes, can we conceptual-
ize how these systems develop, stabilize and change,
and how groups and communities can move from one
to the other?

7.9 A Dynamical-Minimal Model of 
Sustainable Peace

In Cultures of Peace: The Hidden Side of History,
Elise Boulding (2000) points out that our warlike cul-
ture is accompanied by a concurrent culture of peace.
This is the view we have taken in this book: that all
communities and societies inflicted by destructive
conflict and war have a latent potential for peace, and
that societies at peace often harbour a latent potential
for hostilities. For instance, in Islands of Agreement:

Managing Enduring Armed Rivalries (2007<XREF>),
Gabriella Blum describes the many examples of coop-
eration and exchange operating in the context of
long-enduring armed rivalries such as between India
and Pakistan, Greece and Turkey, and Israel and Leb-
anon. These havens of cooperation in the context of
enmity effectively reduce suffering and loss and allow
mutually beneficial exchanges to take place, and are
evidence of the latent potential for peace inherent in
all societies, even those currently engulfed by war. On
the other hand, if we examine the current state of
Northern Ireland, we see a somewhat fragile state of
peace and often hear the rumblings of what could once
again become a dynamic of violence. Both potentials
exist.

The trick then is not to simply be able to move
from one state (war) to the other (peace) construc-
tively. In fact the international community has got
quite good at this, seeing a dramatic increase in the
number of wars ending through negotiation rather
than through unilateral military victory. In fact, these
numbers have flipped since the end of the Cold War,
with today twice as many wars ending through negoti-
ation as through military victory (Mason/Crenshaw/
McClintock et al. 2007). Incredibly, from 1988 to
2003, more wars ended through negotiation than had
in the previous two centuries (United Nations 2004).
After peaking in 1991, the number of civil wars had
dropped by roughly forty per cent by 2003 (United
Nations 2004). This indicates that local, regional and
international peacemakers have an increasing positive
impact in peace mediation and transitions to systems
of peace.

However, over twenty-five per cent of the wars
ended through negotiations relapse into violence
within 5 years (Suhrke/Samset 2007). In some cases,
such as in Rwanda and Angola, more people were
harmed and died after peace agreements were ratified
by the parties and then failed (Stedman et al. 2002).
And these failed-peace states seem to begin a new
downward spiral. States with civil wars in their history
are far more likely to experience renewed violence
(Mason/Crenshaw/McClintock et al. 2007). And the
longer such conflicts last, the greater the chances of
recurrence of war (Collier 2000). Thus, the priority
focus today should fall on sustainability—how to
increase the probabilities that once societies transition
to peace, they will be able to remain there and navi-
gate the many challenges to peace that can accom-
pany its implementation and maintenance.

A new theoretical approach to understanding and
promoting sustainable peace is informed by the
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efforts of a multidisciplinary research team working to
apply insights and methods from complexity science
to understanding peace (see Nowak/Bui-Wrzosinska/
Vallacher/Coleman 2012 and Coleman/Bui-Wrzosin-
ska/Vallacher et al. 2006; Coleman/Vallacher/Nowak
et al. 2007; Coleman/Hacking/Stover et al. 2008;
Coleman/Vallacher/Nowak et al. 2011; Nowak/Valla-
cher/Bui-Wrzosinska et al. 2006; Vallacher/Coleman/
Nowak et al. 2010). They suggest that qualitative dif-
ferences in the dominant patterns of social behaviour
(such as those found in peaceful societies versus hos-
tile or warring societies) can be accounted for by a
few basic factors. Accordingly, their research attempts
to identify, from scholarship and practice, the funda-
mental factors that promote sustained peaceful dynam-
ics in communities or, put another way, that make soci-
eties immune to prolonged destructive or violent
conflict.

The basic model centres on the concept of attrac-
tor, a concept from applied mathematics. In a dynam-
ical system composed of many parts or ‘elements’, an
attractor is a relatively stable state or pattern of behav-
iour that coordinates or integrates the elements (see
Nowak and Vallacher 1998). In a mental system, an
attitude or a belief functions as an attractor if it inte-
grates and provides common meaning for different
events, memories, and pieces of information, even if
these mental ‘elements’ by themselves might be inter-
preted in very different ways. In a social system (e.g. a
group or society), an ideology functions as an attrac-
tor if it provides a shared reality and frame of refer-
ence for collective action, even if the members of the
group or society each have divergent needs and inter-
ests. Metaphorically, an attractor ‘attracts’ the sys-
tem’s elements to a common state or pattern, provid-
ing coherence and stability in the face of new and
confusing experiences (e.g. ambiguous information,
unexpected events). Once a system is governed by an
attractor, it actively resists threats that would change
the way the elements (e.g. thoughts, individuals) are
organized. From a dynamical perspective, then,
attempts to challenge a person’s firmly held attitude
or a group’s ideology are likely to backfire, strengthen-
ing rather than weakening the attractor, and thus may
intensify rather than reduce antagonism and violence in
a situation characterized by conflict (see Staub 2012 for
a more detailed discussion of attractor properties and
dynamics).

Research on attractors has found that groups (e.g.
communities, gangs, societies) typically have more
than one attractor governing the way they think about
and behave toward other groups. This means that hos-

tile and destructive interaction patterns between
groups may coexist with the potential for peaceful
interactions between such groups. At any one time,
however, only one attractor (e.g. negative) is likely to
manifest, with the other attractors (e.g. positive) virtu-
ally invisible to observers, or even to the participants
themselves.

The existence of latent attractors suggests that
under the right conditions, the groups may demon-
strate a sudden and dramatic change in their
thoughts, feelings, and actions vis-à-vis one another.
Thus, the interactions within a community can move
from one manifest attractor (such as peace) to another
previously latent attractor (such as war), sometimes
even in response to a rather minor incident that trig-
gers the latent pattern of thought, feeling, and action.
This scenario of nonlinear change is evident both in
sudden outbreaks of group violence in situations of
relative peace (such as has occurred in Northern Ire-
land) and in sudden outbreaks of peace in situations
of protracted conflict (such as occurred in the 1990s
in Mozambique after sixteen years of civil war). Rec-
ognition that the current state of communal life can
coexist with other potential but latent patterns of
interaction (each with differing degrees of ‘attracting’
power) underlies an ambitious research agenda and
provides the foundation for the following set of rec-
ommendations for promoting sustainable peace.

7.9.1 Be Aware That War and Peace Potentials 
Can Coexist

As the attractor landscape in figure 7.1 indicates,
groups and communities typically hold the potential
for dramatically different types of interaction patterns
simultaneously. One attractor may capture the state of
the system for extended periods of time (as is seen dur-
ing protracted periods of conflict). However, this does
not mean that peace-building initiatives (peace educa-
tion, dialogue groups, intergroup cultural exchanges,
common community projects, etc.) during this period
are for naught. Here, the idea of latent attractors pro-
vides an important new perspective for understanding
peace. In this view, the malignant thoughts, feelings,
and actions characterizing a group’s dynamics during
conflict represent only the most salient and visible
attractor for the group.

Particularly if there is a long history of interaction
with the out-group, there may be other potential pat-
terns of mental, affective, and behavioural engage-
ment vis-à-vis members of the out-group, including
those for positive relations. With this in mind, identi-
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fying and reinforcing latent (positive) attractors, not
simply disassembling the manifest (negative) attrac-
tors, should be the aim of conflict prevention in ser-
vice of sustainable peace. In other words, in addition
to attempts at achieving negative peace (an end to
destructive conflict and violence), and the goal of pos-
itive peace (establishing fair systems of opportunity
and justice) we must also strive to enhance promotive
peace—the establishment of strong attractors for posi-
tive, constructive social relations. These objectives can
be accomplished by implementing many of the initia-
tives summarized in the above multi-level framework.

7.9.2 ‘Reverse Engineer’ Negative, Destructive 
Attractors 

When conflicts do arise, the most obvious need is to
quell any violence and contain actively destructive pro-
cesses. This is often done by introducing police sup-
port, peacekeeping troops, or other forms of regional
or international military interventions. However, even
when systems de-escalate and appear to return to a
state of peace, the potential for destructive interac-
tions (destructive attractors) still exists. It is impor-
tant, then, that we work actively to deconstruct and
dismantle the negative attractors.

In generic terms, the deconstruction of an attrac-
tor entails focusing on the elements comprising the
pattern of behaviour rather than focusing on the pat-
tern itself. In the context of conflict, this means call-
ing attention to specific actions, events, and pieces of
information without noting their connection to the pat-
tern in which they are embedded. When decoupled in
this fashion, the lower-level elements may become re-
configured into an entirely different pattern (e.g. a
positive view of the out-group and a benign or peace-
ful interaction pattern). The important point is this:
attacking the pattern itself is likely to intensify rather
than weaken the pattern because of the tendency for
attractors to resist change, so one should focus
instead on isolating elements and thereby weakening
or eliminating the reinforcing feedback loops among

them. The chapters in the book The Psychological
Components of a Sustainable Peace edited by Cole-
man and Deutsch (2012) present a variety of ways in
which this can be accomplished in real-world settings,
including: introducing negative feedback loops (early-
warning systems, cross-cutting structures, interna-
tional monitoring, etc.); institutionalizing more
nuanced, alternative conflict narratives (through
media, textbooks, official accounts, etc.); and limit-
ing the pervasive spread of conflict by allowing move-
ment of the parties.

7.9.3 Increase Complexity for Peace 

Research has also shown that constructive social rela-
tions are characterized by relatively high levels of cogni-
tive, emotional, behavioural, and structural complexity
(see Nowak/Bui-Wrzosinska/Vallacher/Coleman 2012).
Such complexity is advantageous when groups face
problems or conflicts with other groups. As conflicts
intensify, there is a strong tendency for the parties’
thoughts, feelings, and behaviours to become more
simple and black and white (which is evidence of
strong attractor dynamics). If the conflict spreads to
the community level and persists, then we see the same
polarization occur in social networks, groups, and
institutions. However, communities and groups who
maintain more complex cross-cutting (intergroup)
structures and social networks, who hold more com-
plex (multiple group) social identities, and who dis-
play more complex cognitive, emotional, and behav-
ioural (adaptive) patterns, have been found to be
more tolerant of out-groups, display less violence
when conflicts spark, and engage in a more con-
structive manner when conflicts become difficult.
Thus, sustainable peace requires structures and pro-
cesses that foster increased contact and complexity.

7.9.4 Increase Movement for Peace

The findings from research support the basic idea
that peace is associated with movement (Bartoli et al.
2010). When people and groups get trapped in nar-
row attractors for social relations, whether in patterns
of destructive conflict, oppressor-oppressed dynam-
ics, or even in patterns of isolation and disengage-
ment from others, their well-being tends to deterio-
rate and their level of resentment tends to build.
These traps may be constituted by physical structures
such as segregated spaces, or by social-psychological
constraints such as norms, attitudes and ideologies.
When trapped in such a well, people can be creative

Figure 7.1: A dynamical system with two attractors
corresponding to constructive relations (A)
and destructive relations (B).
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at becoming ever more destructive, oppressed,
independent, etc., which acts to deepen the attractor
and makes it less likely they will be able to escape its
pull. Of course, any pattern of behaviour may be func-
tional in certain situations; a destructive orientation
fits very well in times of armed conflict. But these pat-
terns can become dominant and pervasive, so that
when the current situation changes, or when people
move to different situations, it is critical for people to
adapt—to take up different patterns of behaviours that
are appropriate to the varied situations they face.
From this perspective, sustainable peace requires the
establishment of conditions that allow for movement
and adaptation. At times, even ‘jiggling’ the system—
almost random movement—can break patterns and
restore flexibility.

7.9.5 Peace is Associated with a Sufficient yet 
Tolerable Rate of Movement toward 
Justice 

Decades of research on the psychology of justice has
found that movement is also central to justice and
peace. First, a sense of relative deprivation has been
found to be a fundamental source of ethno-political
conflict and instability in otherwise peaceful commu-
nities. This is the injustice felt when people experi-
ence a gap in what they feel their group deserves and
what it can achieve, in comparison to similar groups.
This experience is typically triggered by change—shifts
in the status quo that affect what groups expect, what
they can get, and with whom they compare themselves.
However, it is the need for procedural justice, or the
sense that there exist fair processes for the allocation
of goods and for recourse against grievances, that has
been shown to be critical to addressing injustice, even
more so than actually receiving fair outcomes. Fur-
thermore, the rate at which justice is achieved is also
critical. Peace scholars have found that minority groups
who feel that the channels for fair recourse are blocked
or too unresponsive are more likely to revolt (Gurr
2000). However, they have also found that when par-
ticular minority groups ascend to justice and equal
treatment very rapidly, this can raise the aspirations,
envy, and resistance of other groups (including those in
power), and thus destabilize communities (Gurr 2000;
Lederach 1997). Thus, procedures of justice that pro-
vide a sufficiently steady response to the grievances of
all stakeholders are a necessary condition for sustain-
able peace.

7.9.6  Foster Repellors for Violence 

Anthropological research summarized by Fry and
Miklikowska (2012) has shown that communal taboos
against violence have existed for the bulk of human
history, and were a central component of our ances-
tors, the prehistoric nomadic hunter-gatherer bands.
Indeed, a key characteristic of peaceful societies, both
historically and in the contemporary world, is the
presence of non-violent values, norms, ideologies, and
practices. Although non-violent norms are practised in
many communities around the globe, they are often
overwhelmed by more violent ideologies, messages,
and social modelling. There are a wide-variety of par-
enting and educational methods for fostering more
non-violent, pro-social attitudes and skills in children,
such as violence-prevention, tolerance, cooperative
learning, conflict resolution, and peace education cur-
riculum, to name just a few. However, sustainable
peace will require a much more concerted effort to
teach non-violent values, norms, and practices to
young people and to better limit exposure of youth to
gratuitous forms of violence and to destructive social
modelling by adults and public leaders.

7.9.7 Realize that Peace is never Achieved

Peace is a dynamic process, not an outcome. It requires
a set of fair processes and procedures that allow all
stakeholders to negotiate for their needs and rights, in
order to create unity out of diversity. Indeed, peace ini-
tiatives uninformed by an ongoing process of reading
feedback are destined to do more harm than good.
Research has found that the most effective decision-
makers are those who are able to continually adapt;
by remaining open to feedback, they can reconsider
their decisions and alter their course if necessary
(Dorner 1996). These leaders make more, not fewer,
decisions as their plans unfold, and ultimately are able
to enhance the well-being of the communities with
which they work. Thus, effectiveness comes from flex-
ibility not rigidity. In this way, we can work to increase
the probabilities that peace will emerge and be sus-
tained.

7.10 Conclusion: An Agenda for 
Sustainable Peace

Today, very few scholars study peace. However, the
few that do tell us that today there are approximately
eighty societies worldwide who could be categorized
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as having low levels of internal aggression, and sev-
enty societies who are peaceful in their relations with
other groups and communities in their regions (Fry
2006). Unfortunately, our understanding of such
groups, and of the conditions that foster pro-social rela-
tions, is extremely limited. There is often an unarticu-
lated assumption in research on war and conflict that a
thorough understanding of the problem of destructive
conflict will provide insight into conditions and pro-
cesses which foster and sustain peace. This assump-
tion has been found by researchers to be unfounded
and incorrect (see Gottman/Murray/Swanson et al.
2002; Losada 1999; Losada/Heaphy 2004). Destruc-
tive conflict and peace are not end points of a single
dimension but rather often coexist as separate dimen-
sions. It is clearly time to champion the study of peace
in its own right. In dynamical-systems terms, the coex-
istence of malignant and (potential) peaceful possible
relations is tantamount to the coexistence of two
attractors constraining the dynamics of the parties to
a conflict. Although effort should be devoted to the
deconstruction of the negative attractor, attention
should also be devoted to strengthening the positive
attractor for intergroup relations. There may be little
immediate effect of fostering opportunities for posi-
tive relations between the groups, but such efforts
plant the seed for a possible transformation should
conditions change in a way that destabilizes existing
mental, affective, and behavioural patterns.

If such a seed is not planted, it cannot take root
even if the negative attractor is somehow discredited
or otherwise destabilized. A dynamical system does
not change unless it has a new space to occupy. A
latent attractor essentially represents a new space for
intergroup relations.

Therefore, the approach to the study of sustaina-
ble peace we advocate includes the following compo-
nents:

• Movement beyond the primary focus on destruc-
tive conflict, violence and war (problems) to the
equally important study of sustainable peace (solu-
tions).

• Movement away from simple, linear models of
cause-and-effect toward more complex, holistic
models of sustainable peace situated within con-
stellations of ecological, biological, psychological,
social, economic, and other structural forces.

• An enhanced capacity to work collaboratively
across a variety of disciplines to better understand
and foster sustainable peace through multiple per-
spectives and complementary approaches.

• A shift in emphasis away from achieving particular
short-term outcomes (peace treaties, agreements,
etc.) toward establishing and maintaining the con-
ditions for sustainable peace processes in commu-
nities over time. 

• An enhanced capacity to communicate and build
partnerships from science to policy/practice and
from policy/practice to science. The establish-
ment of local, regional, and global networks of
support and information on best practices for
increasing the probabilities of sustainable peace.

What is required at this stage is an investment in a
concerted effort to bring together scholars, practition-
ers, and policymakers from a variety of disciplines to
work to understand sustainable peace beyond the
level of case-based descriptions, to get at the essence
of their underlying dynamics. This could include initi-
atives such as:

• Support for the development of basic theory and
research on sustainable peace. There are few
scholars conducting basic research on the funda-
mental (necessary and sufficient) conditions and
processes for sustainable peace (Doug Fry and
Marta Miklikowska are exceptions). However, it is
critical that the applied frameworks which inform
practice be informed by basic, sound, empirically-
tested theoretical models, in order to foster peace
most effectively.

• Graduate-level, multi-disciplinary, theory-practice
courses on sustainable peace. Courses which
involve a core group of faculty from different dis-
ciplines that are committed to working together to
weave and develop the ideas and practices of sus-
tainable peace. These courses could move from
basic theory through applied models to strategies
and tactics for intervention, and it is vital that we
involve academics and UN/NGO practitioners
and policymakers as guest lecturers on the course.

• The development of a data-based index for
annual reporting on state and regional levels of
sustainable peace. This project could build of off
the Global Peace Index and other such resources
(FAST International, International Crisis Group,
Human Security Report) and could involve the
business and academic communities in developing
a comprehensive methodology (beyond early warn-
ing and violence prevention) for measuring and
reporting on sustainable peace worldwide. This ini-
tiative could be informed by such initiatives as the
Gross National Happiness Index (Yones 2006),
the eight bases of a Culture of Peace (UN Resolu-
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Figure 7.2: A nested model of the psychological components of sustainable peace.
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tion A/RES/52/13), the Peace Scale (Klein/Goertz/
Diehl et al. 2008), and the Universal Declaration
of Human Rights. Another possible step would be
to develop a dynamical computational model with
variables from multiple disciplines that have been
shown to predict violence and peace and then try
to keep a ‘Violence Watch’ as well as a ‘Peace
Watch’ on countries by plugging data in to see if
we can identify nations susceptible to outbreaks of
violence and outbreaks of peace (latent attrac-
tors).

An annual theory–practice–policy forum on sustainable
peace. There is currently a need for an annual gather-
ing of policymakers, peace practitioners and scholars,
where leading-edge research on sustainable peace
could be translated and provided to policymakers. Col-
laborative, multidisciplinary work of this nature
requires a common language based on an integrative
platform to facilitate communication and coordination
across the legendary disciplinary and theory–practice
divides. Theapproach of dynamical systems, a scien-
tific paradigm widely employed across scientific disci-
plines, provides such a platform. 
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8 Development with Sustainable-Engendered Peace: 
A Challenge during the Anthropocene

Úrsula Oswald Spring1 

Abstract

This chapter examines the evolution of the peace concept from its understanding as a negative concept towards
a positive, structural, sustainable, and engendered peace. The concept of a ‘sustainable-engendered peace’ refers
to the structural factors related to long-term violence, deeply embedded in the patriarchal system and charac-
terized by authoritarianism, exclusion, discrimination, exploitation and violence. This dominant social structure
affects values such as equity, equality and justice, and often even threatens the survival of individuals and social
groups. Further, this dominant system has also concentrated the wealth of earth within a small group of oli-
garchs who manage multinational enterprises. The sources of threats have been consolidated over thousands of
years by patriarchal institutions, religious controls, self-identified beliefs and social representations, and totali-
tarian exercise of power, and have also affected natural resources. Faced with these global threats, the chapter
explores the potential of the concept of a sustainable-engendered peace, and attempts to reach an understand-
ing of the deeply anchored links to patriarchy and its war system that are related to the physical, social and cul-
tural threats of the dominant values and behaviour in the Anthropocene. The text also explores the potential
for a concept of holistic and cosmopolitan peace that can challenge the root causes of violence and destruction,
and it discusses the goal of just and equal power structures for human beings and nature.

Keywords: Sustainable development, sustainable-engendered peace, Anthropocene, peace concept, patriarchy,
civilization, empowerment, equity, values, cultural identity.

8.1 Introduction1

This chapter examines2 the evolution of the peace
concept from negative (UN Charter 1947) towards a
positive peace (Galtung 1967) where structural
(Galtung 1968), environmental (Conca 1994; Oswald
Spring 2008), and engendered peace elements
(Oswald Spring/Brauch/Tidball 2014; Oswald Spring
2004) are integrated in a diversified culture of peace
(Boulding 2000). A ‘sustainable-engendered peace’

explores the structural factors related to long-term
violence, which are deeply embedded in the patriar-
chal system (Mies 1968; Reardon/Snauwaert 2015a,
2015b). 

Over thousands of years, patriarchy has developed a
complex system of power, exploitation and control,
where economy, politics, wars, culture, religious beliefs,
identity, and psychosocial roots have been adapted to
historical and regional differences. The dominant fac-
tors of this system are authoritarianism, control, vio-
lence, exclusion, discrimination, exploitation, and con-
centration of wealth. The reference object refers to all
people with no power or limited access to power at
the global and local level, such as women, the indige-
nous, youth, the elderly, the unemployed, the poor,
etc. (Calva 2012a, 2012b, 2012c). The values at risk are
established gender relations (Lagarde 1990; Lamas
1996), deeply rooted in the dominant social rep-
resentations of gender (Jodelet 1991; Serrano Oswald
2010), which are manipulated by an oligarchy (Stiglitz

1 Prof. Dr. Úrsula Oswald Spring, full-time Professor/
Researcher at the National University of Mexico
(UNAM) in the Regional Multidisciplinary Research
Center (CRIM); email: <uoswald@gmail.com>.

2 I want to express my sincere thanks for the creative
comments I received from Betty Reardon, Hans Günter
Brauch, and from three anonymous peer reviewers.
They helped to strengthen the arguments; however, any
errors are my own responsibility. I am also grateful to
Mike Headon for his careful English revision.
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2010; Yiamouyiannis 2013) and reinforced by religious
fundamentalism, hierarchical churches (Gutiérrez
2013), and schools (Gramsci 1975, 1998). This social
structure affects values such as equity, equality, soli-
darity, justice (Truong/Gasper/Handmaker et al.
2014), cultural identity (Arizpe 2015, Serrano Oswald
2014) and often even the survival of individuals and
social groups (Oswald Spring 1994). The sources of
threats have been consolidated over thousands of
years by patriarchal institutions (Folbre 2006), reli-
gious controls (Jasper 2013), and the totalitarian exer-
cise of power (Held 2004). 

Nevertheless, today not only humanity as a whole,
but even the survival of the planet itself are threatened
by an aggressive exploitation of natural resources,
including mining, oil extraction, and the exploitation
of timber (UNEP 2012; Crutzen 2011). Further, a
small oligarchic global elite has imposed patterns of
production that deplete and pollute natural resources
(Westing 2013) and create a wasteful and unequal con-
sumerism (MA 2005), precarious livelihoods, and cor-
porate production patterns (Ellis 2003). Monopolized
finances, unequal terms of trade, a consumerist prop-
aganda worldwide and an unequal control of
resources (UN/DESA 2015, Calva 2012a, 2012b) dom-
inate these global environmental changes (Brauch/
Oswald Spring/Mesjasz et al. 2008, 2011; Brauch/
Oswald Spring/Grin 2009).

Faced with these deeply-rooted global threats, this
chapter addresses the following research questions:
how may the widened concept of a ‘sustainable-
engendered peace’ provide a deeper understanding
and new conceptual tools so that alternatives may be
proposed for a transition to sustainable development?
How may a sustainable-engendered peace cope with
and overcome the present economic structure and
power structure and the global threats to the survival
to humankind and planet Earth in the era of the
Anthropocene (ISSC 2013)?

The chapter starts with definitions of the ‘Anthro-
pocene’ (Crutzen 2002; 2011), of ‘structural peace’
(Webel/Galtung 2007), of a ‘culture of peace’ (Bould-
ing 2000, 2016; UNESCO 2000), and of ‘sustainable
development’ (Brundtland 1987). Then it explores the
emergence, history and adaptation of patriarchy from
its origins until today. It shows how this socio-eco-
nomic, military and political system of organization
could develop from a decentralized village structure
to monarchies, slavery, colonialism, feudalism, capital-
ism, and neo-liberalism, and produce an economic oli-
garchy based on a symbolic relation with militarism
and the war system (Reardon 1996; Reardon/Snau-

waert 2015a, 2015b). It analyses the structural elements
that limit the sustainable development of humankind
in the present unequal and unsustainable globalized
world and explains the threats emanating from the
production and consumption process for both
humankind and planet Earth. Section 8.4 explores the
potential of the concept of ‘sustainable-engendered
peace’, a concept that will help in the analysis of patri-
archy and its war system, which are related to the
physical, socio-economic and cultural threats of dom-
inant values and behaviour in the Anthropocene. In
the final section, the chapter discusses critically the
research question and explores the potential for a sus-
tainable-engendered peace. The conclusion proposes
an integrated negative, positive, structural, cultural,
engendered, and sustainable peace. This holistic and
cosmopolitan shift requires a change to the root
causes of economic monopoly, violence and destruc-
tion in order to move towards just and equal eco-
nomic and power structures that can nurture both
human beings and nature.

8.2 Conceptual Definitions: Global 
Environmental Change, 
Anthropocene, Structural Peace, 
Culture of Peace, Sustainable-
Engendered Peace and 
Development

8.2.1 Global Environmental Change

Global environmental change (GEC) is wider than
climate change (CC). The term refers to the transfor-
mation produced by human beings in the ecosphere
and that affects the hydrosphere, the atmosphere, the
biosphere, the lithosphere and the pedosphere
(Brauch/Oswald Spring/Mesjasz et al. 2008, 2011;
Brauch/Oswald Spring/Grin 2009). Changes in the
natural system are the result of numerous changes in
systems of agricultural production, of a rapid urbani-
zation process, and of population growth—the human
population tripled during the last century, but water
consumption increased sixfold (Oswald 2011). Fur-
ther, unsustainable productive processes are polluting
natural resources and creating health threats for
human beings, as well as endangering ecosystems
(Elliott 2011). The energy, transportation and produc-
tion sectors have consumed increasing amounts of
fossil fuel (IEA 2014), and in addition deforestation is
reducing the capture of CO2 (IPCC 2013, 2014a,
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2014b, 2014c, 2014d). The emissions from green-
house gases (IPCC 2013) have increased exponentially.
Together with changes in land use, the intensive use
of chemical fertilizers and pesticides in agriculture
(FAOSTAT 2013), water pollution, deforestation and
unsustainable waste production and management,
both natural and human systems have seriously deteri-
orated. Finally, a globalized financial system, unequal
credit, patterns of consumption and production, and
an uneven level of access to material and immaterial
resources are leading contributors to GEC.

8.2.2 Concept of the Anthropocene

Paul Crutzen (2002) proposed the idea of the Anthro-
pocene. This concept relates to the environmental
changes produced, predominantly by human interven-
tion and corporate enterprises, in the earth system
since the industrial revolution, but especially during
the last five decades, because of the intensive use of
fossil energy, the rapid increase in greenhouse gas
emissions into the atmosphere, the pollution and
warming of the seas, and an accelerated process of
urbanization. The Anthropocene is a new geological
epoch that is changing the earth history of the Holo-
cene, it is defined as “the most recent manifestation
of a pervasive millennial-scale climate cycle operating
independently of the glacial-interglacial climate state”
(Bond/Willima/Maziet et al. 1997). This concept is
useful for understanding the transformative negative
effects of human activity on the planetary ecology, but
this chapter supports the argument that human
agency also has a positive potential for change. It is
precisely the dominant patriarchal global order that is
limiting human choice and agency. By choosing peace
actions that lead towards an envisioned political,
social, economic and cultural transformation, a sus-
tainable-engendered peace paradigm may open ways
for new socio-economic orders, which will transform
the present exploitation of humanity and earth into
equal, peaceful and sustainable behaviours. 

8.2.3 Structural Peace and Globalization

Quincy Wright ([1942] 19652: 1090) had already distin-
guished between ‘negative peace’, defined as the
absence of war, and a dynamic understanding of
peace. This involves political, social, cultural and tech-
nological aspects and “the conception of positive
peace … [that] encroaches upon many established
conceptions and interests”. Wright (1965: 1093)
argued that if it “is to be realized, peace must be

accepted not merely in symbols and myths but also in
personalities and cultures”. 

Galtung (1967, 1968) distinguished between ‘nega-
tive peace’ (absence of physical or personal violence,
reduction of arms or a state of non-war) and ‘positive
peace’ (absence of structural violence, repression, dis-
crimination, class conflicts and injustice). The lack of
a ‘structural peace’ limits the full potential of human
beings or of nations and is often related to institu-
tional racism and sexism, where women and girls
especially are discriminated (Anttila-Hughes/Hsiang/
Hsiang 2013) and underpaid (Truong/Gasper/Hand-
maker et al. 2014).

A sustained peacebuilding process needs to
address these root causes of social and physical con-
flict and discrimination. The present system of une-
qual access to natural and social resources has aggra-
vated the structural imbalance (Stiglitz 2007). The
World Bank (2014) has indicated that the very richest
became wealthier during and after the financial crises
of 2008, while among the majority of the world pop-
ulation many lost their well-being, their jobs and their
income. ‘Structural peace’ means equity in economic
terms, well-being in social interactions, and equality
and lack of discrimination at the personal, family,
social, regional and international levels. Senghaas
(1997) proposed five conditions among nations to
achieve a lasting peace: positive interdependence, sym-
metry of interdependence, homology, and entropy,
together with common softly-regulating institutions
that are able to promote a ‘civilisatory hexagon’.
Peacekeeping and its supervision can be considered a
civilising project. His civilisatory hexagon consists of
six elements: the disarmament of citizens, the rule of
law, democratic participation, social justice, a culture
of constructive conflict, and interdependencies and
control of emotions (Senghaas 1997; 2013). 

On the other hand, a ‘destructive globalization’
(Woodward 2000) is increasing the differences
between poor and rich in North and South (Howell
2007). Globalization means the international integra-
tion of raw materials, products, services, finances, and
knowledge through a free-market system (Calva
2012a, 2012b). In theoretical terms, there should be
no limits to this trade in merchandise, people and
ideas. The South has opened its borders and its trade;
nevertheless, the industrialized countries have
imposed increasing controls, subsidies and limits on
their economic and human interchanges. 

Militarized borders (Schomerus/de Vries 2014),
the brain drain (Tigau 2012), trade-related aspects of
intellectual property rights (TRIPs), protection by pat-
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ents, and commercial or non-commercial barriers
bring disadvantages for the poorer countries. This
business-as-usual or neo-liberal system has widened
the gap not only between industrialized and develop-
ing countries, but also between social classes inside
the industrialized countries. Ideologically, it has
strengthened a global world view of consumerism,
fashion, trademarks, violence and fake modernity,
where cultural diversity is subsumed into the monop-
olized market system with a single goal: to create a
unique system of dominance or a hegemony con-
trolled by transnational enterprises (Calva 2012a,
2012b, 2012c) and supported by the remaining super-
power. 

Nevertheless, structural peace has not focused suf-
ficiently on the essential ‘gender apartheid’ of the
global corporate economy. This system includes vari-
ous forms of violence against women that have
become corporately organized. Frequently human
trafficking, sweatshops and the arms trade are busi-
ness of the same corporation. However, all this
money obtained illegally from organized crime, tax
evasion, unequal terms of trade, and so on is laun-
dered in the same corporate global financial system.

8.2.4 A Culture of Peace and International 
Institutions

The concept of a ‘culture of peace’ includes a diverse
set of values, traditions, behaviours, attitudes and
ways of life with respect for life on earth and for
human beings (UNESCO 2002). Conflicts between
human beings, communities and states should be
managed through conflict resolution, where discrimi-
native social representations and violence are ended
through negotiation that can lead to win-win condi-
tions for all those involved. In this positive sense, a
‘culture of peace’ should promote peacebuilding edu-
cation (Reardon/Snauwaert 2015a, 2015b) in order to
deepen the dialogue and increase cooperation between
races, genders and ages. The existence of two con-
cepts, peace and culture, has also created tensions.
Groff and Smoker (1995) insisted that the wider
understanding of culture must include symbols, ritu-
als, heroes and values, but the crucial issue of an inte-
grated culture of peace is related to shared values,
including relationships with others, with nature, and
with God. A culture of peace has a visible and a hid-
den dimension of culture, both of which influence the
peacebuilding process.

Declaration 53/243A on a ‘Culture of Peace’ was
accepted by the UN General Assembly in September
1999. It is based on the United Nations Charter, the
constitution of UNESCO, and the Universal Declara-
tion of Human Rights. This Declaration was launched
just when the cold war had ended, but many violent
conflicts were still going on and an intensive trade in
weapons still taking place. The declaration is based
on nine principles:

1. Respect for life, the ending of violence and pro-
motion and the practice of non-violence through
education, dialogue and cooperation;

2. Full respect for the principles of sovereignty, terri-
torial integrity and political independence of
states and non-intervention into matters which are
essentially within the domestic jurisdiction of any
state, in accordance with the Charter of the
United Nations and international law;

3. Full respect for and promotion of all human rights
and fundamental freedoms;

4. Commitment to peaceful settlement of conflicts;
5. Efforts to meet the developmental and environ-

mental needs of present and future generations;
6. Respect for and promotion of the right to devel-

opment;
7. Respect for and promotion of equal rights and

opportunities for women and men;
8. Respect for and promotion of the right of every-

one to freedom of expression, opinion and infor-
mation;

9. Adherence to the principles of freedom, justice,
democracy, tolerance, solidarity, cooperation, plu-
ralism, cultural diversity, dialogue and understand-
ing at all levels of society and among nations; fos-
tered by an enabling national and international
environment that itself fosters peace.

In the year 2000 the United Nations (UN Resolution
A/RES/52/15) launched an “International Decade for
a Culture of Peace and Non-violence for the Children
of the World (2001–2010)”. The goal is to “create a
‘grand alliance’ of existing movements that unites all
those already working for a culture of peace in its
eight domains of action”, of which UNESCO became
the “Focal Point for the International Year for the Cul-
ture of Peace (UN Resolution E/1997/47) and lead
agency for the Decade (UN Resolution A/55/47)”.3 

Despite all these efforts, no peace dividend was
realized at the end of the cold war. Instead, exclusive
globalization, greed for natural resources, exploita-
tion of the labour force (ILO 2014), violence (Mies
1986) and injustice (Truong/Gasper/Handmaker et
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al. 2014; Fraser 1994) have prevented such a ‘culture
of peace’. 

While a culture of peace has been embraced by
some civil society organizations, it is poorly under-
stood in terms of acknowledging the deep psychoso-
cial roots in patriarchy of the culture of violence and
the war system. The UN Charter lays claim to a com-
mitment to equality between men and women, but the
basic document on the Conference of Parties (COP)
Declaration lacks gender awareness. It is precisely the
term “respect for” instead of “acting towards” that per-
mits continued resistance to specific policies for
achieving that equality on the basis of culture.4 

Rather, a ‘culture of war’ has prevailed, a culture
that was intensified during 2014 with the centenary of
the start of World War I, the seventy-fifth anniversary
of the German attack on Poland that resulted in
World War II, and the twenty-fifth anniversary of the
fall of the Berlin Wall. These events triggered some
peaceful changes: the reunification of Europe and
other parts of the world, such as South East Asia, and
a peaceful expansion of both the European Union
(EU) and of the Association of Southeast Asian
Nations (ASEAN), involving former opponents in a
bipolar world as new partners.

8.2.5 Sustainable Development in the Era of 
the Anthropocene

There are many definitions of ‘sustainable develop-
ment’, with many of them based on the Brundtland
Report (1987): “Development that meets the needs of
the present without compromising the ability of
future generations to meet their own needs”. It
includes well-being and quality of life in the present,
but with an intergenerational approach that looks to
future generations. 

This definition includes several conflicts: clean air
for people or polluted air so that businesses can make
high profits. We also need to define which level of
needs we are talking about —basic or luxurious. We
must also take the long term into account. Meeting
the needs of the future we want (UN 2012) depends

on how well we are able to balance social, economic,
environmental and cultural goods in the present. For
example, are we able to tackle the threats of GEC and
CC today by reducing the emissions of greenhouse
gases, by reorganizing the processes of production,
extraction and urbanization, and by conserving forests
and jungles (ISSC 2013)? How can people balance
household needs with industrial growth and the pro-
ductive use of labour? How can humankind improve
equity through participative involvement, empower-
ment, social mobilization and cultural preservation
without creating failed states and an anoxic environ-
ment? How can humanity allow ecosystem services to
function and restore biodiversity and clean air, soil
and water, when natural resources are being extracted
for industrial activities (Willaarts/Garrido/Llamas
2014)? 

Finally, there is also the problem of the territorial
ownership of resources (often located in the South),
and the necessity of negotiating prices that are just
and not only promote the conservation of existing
resources but also lead to integrated development for
everyone. As the deterioration in natural resources
has shown, the paradigm of sustainable development
is a benchmark but not a reality in the present system
of production (Lelé 1991; The Great Debate Schools
Programme 2011). When the ongoing processes of
development between 1980 and 2005 are compared,
there is no sustainability: resource intensity was
reduced by twenty-five per cent, population increased
by forty per cent, extraction of raw material increased
by fifty per cent, and global gross domestic product
(GDP) augmented by as much as 125 per cent (SERI
2010). 

Our ecological footprint in 2014 was equivalent to
the depletion of 1.5 planets (WWF 2014), even though
we have only one that has favourable conditions for
human life. In the distant past, fossil records show
that for every thousand mammals, only one became
extinct. The current extinction rate is a thousand
times greater than the fossil record, and the future is
expected to be ten times more destructive still than
the present (MA 2005). During the last six decades of
the Anthropocene in hand of multinational enter-
prises, nine million km2 of soil (an area roughly the
size of China) were moderately degraded and three
million km2 were severely degraded, losing their orig-
inal biological function. We know that healthy soil is
a basic precondition for living organisms (FAO 2012).
All these data provoke the following questions: what
are the obstacles to a sustainable and peaceful future
for humankind and for nature? What violent system

3 See: UNESCO; at: <http://www.unesco.org/new/en/
brasilia/about-this-office/prizes-and-celebrations/
inter-national-decade-for-a-culture-of-peace-and-non-vio-
lence-for-the-children-of-the-world/>; for UNESCO’s
official website see at: <http://www3.unesco.org/
iycp/uk/uk_sum_decade.htm> (15 September 2014).

4 This international 'soft' language was probably neces-
sary to make it possible for the document to achieve a
successful passage through the General Assembly.
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lies behind the concentration of natural and eco-
nomic goods that is capable of destroying both
humankind and nature?

8.3 History and Adaptation of 
Patriarchy: A Structural 
Impediment to Equity

In the European tradition, the term and concept of
‘patriarchy’ emerged from Latin (patriarchia) and
Greek (πατριάρχης) roots and is widely used in the
contemporary social sciences. Etymologically, the
Shorter Oxford English Dictionary (52002, vol. 2:
2122) defines ‘patri-’ as a combinatory form that refers
in anthropology and sociology to a “social organiza-
tion defined by male dominance or relationship
through the male line”. It defines ‘patriarch’ in con-
temporary British English as: “1 The male head or
ruler of a family or tribe…; 2 (Ecclesiastical) An hon-
orific or official title given to a bishop of high rank …
3 (A person regarded as) the father or founder of an
institution, tradition, science, school of thought etc.;
4 A man or thing which is the oldest or most venera-
ble of a group; esp[ecially] the oldest man in a village
or neighbourhood; a veteran, a grand old man”. ‘Patri-
archy’ is defined in the same dictionary as a “patriar-
chal system or society or government; rule by the eld-
est males of a family; a family, tribe, or community so
organized”, and ‘patriarchalism’ as a “patriarchal rule
or government”, while ‘patriachate’ is “the position or
office of patriarch; the jurisdiction of a patriarch; the
residence of a patriarch”. The German term ‘Patriar-
chalismus’ refers in economic sociology to the unlim-
ited dominance of men in the family, tribe or society.5

From an American perspective, for Webster’s
Third New International Dictionary (2002: 1656)
‘patriarchy’ refers to a “social organization marked by
the supremacy of the father in the clan or family in
both domestic and religious functions, the legal
dependence of wife or wives and children, and the
reckoning of descent and an inheritance in the male
line; a society so organized”.

Originally, the term ‘patriarchy’ was understood as
a system of society or government, where the father
or the oldest male is the head of the family and
descent and heritage is traced through the male line
(Silverblatt 1987; Federici 1999; Meillassoux 1981).
This means that the social structure of living is patri-
local and inheritance is patrilineal. These definitions
describe a situation, but lack any analysis, which
explains when the change from cooperation to
exploitative patriarchy occurred among humans and
what the structural elements and social relations were
that favoured it. The following structural, functional,
and diachronic analysis may help to deconstruct this
long-term pattern of violence and exclusion.

Feminists (Reardon/Snauwaert 2015a, 2015b; Hart-
sock 1983, 1996; Young 1992) have analysed patriar-
chal structures and found that the social structure is
male-dominated; for example, the most powerful
roles in all sectors of society are held by men and the
least valued by women (Lagarde 1990). A second
hypothesis is that powerful men control the social
structure because they consider that they are the only
ones able to exert functions of control, and therefore
women need male control, supervision, and protec-
tion. The control functions are often reinforced by
violence, discrimination and exclusion. This division
of labour and power has produced social values and
male and female roles and social norms. Males gener-
ally work outside, are providers, and perform eco-
nomic and political activities: they are the homo sapi-
ens, while the work of women is devalued and ‘made
invisible’. Women are traditionally confined to the
interior of their houses in order to care for the family,
and they take on the role of being-for-others as homo
domesticus. 

Benett (2006: 54) argued that “Patriarchy might be
everywhere, but it is not everywhere the same, and
therefore patriarchy, in all its immense variety, is
something we need to understand, analyse, and
explain”. It is precisely this variety and diversity which
allows the present androgenic world to be overcome
in different cultural contexts where power is exercised
through control, oppression and the exploitation of
nature and human beings. In order to deepen the
understanding of the concept of an ‘engendered
peace’, a paradigm without violence, control and
destruction, it is crucial to understand the origin and
process of consolidation of patriarchy, as well as the
inherent power structure within which patriarchy
developed and was consolidated.

5 “Unbeschränkte Herrschaft des Mannes in der Familie,
der Verwandtschaftsgruppe, der Gesellschaft, sei es
durch geltende Abstammungs- und Nachfolgeregeln,
durch anerkannte Herrschaftsbeziehungen oder durch
organisierte Unterdrückung der Frauen in einer Schicht
oder einer Gesellschaft.” See at: <http://www.
wirtschaftslexikon.co/d/patriarchalismus/patriarchalis-
mus.htm>.
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8.3.1  Origin and Emergence of Patriarchy

During the first phase of the Neolithic and the initial
agricultural revolution, social organization changed
drastically, due to a fundamental change in the method
of food supply. In place of hunting and gathering,
humans began to domesticate some of the basic food
items, such as millet in Africa and China some 10,000
years BP6 (Lu/Zhang/Liu et al. 2009; Colledge 2007).
Genetic evidence from rice shows that rice originates
from a single domestication in the Pearl River valley in
China between 13,500 and 8,200 BP (Huang/Kurata/
Wei et al. 2012). Wheat originated from the wild
emmer and was first cultivated in the Levant as early
as 11,600 BP. Heun, Schäfer-Pregl, Klawan et al. (1997)
used DNA to identify the earliest wheat where
einkorn was found on a site near the Karacadag
Mountain Range, in modern Turkey. Maize was
found to have grown around 8,700 BP in the Balsas
river valley of Mexico (Ranere/Piperno/Holst et al.
2009) and was transformed from teocinte to the pres-
ent cob of corn. 

The long period of experimentation, including
failures and adaptation, with these basic food crops
required knowledge and cooperation among family
members, regardless of their sex. Archaeologists and
anthropologists agree that in this early phase of the
agricultural revolution social groups had a better
chance of survival when they cooperated. Goddesses
and gods protected humans from natural catastrophes
and there was no formal system of family relationship
between men and women. Smaller or larger human
groups lived together, and fertility and reproduction
were at the centre of interest, since they provided a
sufficient labour force for agricultural activities. The
people transferred their agricultural knowledge to the
next generation, which developed it further. The pres-
ervation of food was crucial, especially in extreme cli-
mate conditions. In cold climates, meat and fish were
frozen on the ice, and in tropical climates food was
dried in the sun. Later the food staple was improved
and was fermented, pickled, cured, canned, and trans-
formed into jam and jelly (Zerzan 2010).

The earliest human lifestyle (hunting and gather-
ing) and later independent rural economic units in
agricultural and pastoral settlements (8,000 BP)
required a high level of collaboration between men

and women (Federici 2004). Female fertility was cru-
cial for the survival of these agricultural societies, and
sexual promiscuity and group marriage were common
(Morgan 1881). Goddesses symbolized the ruthless
fertility of nature, and sexual regulations were pro-
gressively introduced to avoid incest (Malinowsky
1929). Human populations increased as each of these
processes was able to improve conditions of food and
life, and technologies progressed slowly. The leap for-
ward occurred with the invention of plough, irrigation
and flood control, so that in warmer climates several
harvests could be produced each year.

With the domestication of food crops and live-
stock, technological improvements, better methods of
conservation and especially with irrigation, a food sur-
plus allowed food to be accumulated within produc-
tive units. Scientists agree that this important innova-
tion began in Mesopotamia (Adams 1965). People in
the hills were threatened by food scarcity and hunger
and migrated from the mountains to the floodplain.
However, these valleys between the Euphrates and
the Tigris were often flooded and then later dried
out. To overcome these arid climate conditions, the
people built and maintained irrigation systems for vil-
lages. Around 3,500 BP villages grew into larger com-
munities (Neugebauer 1993). Neighbouring food-
scarce communities often attacked these cities. The
situation of rural villages also changed drastically, with
violent invasions by male hordes from the eastern
steppes (del Valle 1993), and later different tribes
occupied particular territories, although they were
often driven out by poor climatic conditions.7

To find protection, Sumeria people organized
themselves into larger cities, which represented small
independent countries surrounded by agricultural
areas. Each city had its own ruler and the irrigated
farmland provided people with different sorts of
food. Society became socially differentiated and peo-
ple specialized in specific activities. Disputes over
water became so intense that they led to armed con-
flicts, the military was created, and arms were pro-
duced to deal with internal conflicts and to protect
the city against foreign invaders. The citizens built
walls and dug moats outside the city to prevent ene-

6 BP = “Before Present” (used in archaeological dating for
prehistory; “Present” is taken as 1950 CE). For historical
dates, and to avoid a Eurocentric cultural approach, this
chapter uses BCE and CE rather than BC and AD.

7 The wild Germanic tribes from Central and Northern
Europe (Vandals, Goths, Langobards and others)
brought the Roman Empire down; later the nomadic
pastoralist Huns invaded southeastern Europe; there is
archaeological evidence of Olmec expansion as far as
Guatemala, and in China stronger dynasties conquered
weaker ones.
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mies from entering and to protect their people within
the walls (Arnold 2004). Groups of men were trained
for both attack and defence, and a social class of sol-
diers emerged in order to defend wealth in urban set-
tlements. These armies were not just defensive but
also invaded neighbouring cities and other kingdoms
and towns, and stole goods, women and technologi-
cal knowledge from them. Successive conquests of
smaller regional cultures strengthened the regional
dominance of an ethnic group. Slowly, greater king-
doms and empires were established which were better
equipped militarily, and the division of labour was
consolidated. Power was concentrated in the hands of
a powerful king who ruled over his subjects and
slaves. Women were successfully eliminated from deci-
sion-making and the exercise of power, and disap-
peared inside their houses. Violent conquest was a
crucial ingredient of this patriarchal expansion, led by
men and controlled by male armed forces. 

Ideologically, fertility goddesses were replaced by
male gods (the Sumerian Ishkurthe, who held
supreme power, or Enki, the god of fresh water and
male fertility, the Greek Zeus, the Meso-American
Quetzalcoatl, etc.) and later by the religious control of
one male father god (in the Jewish, Christian and Mus-
lim religions). This ideological shift further diminished
the role of women. They were confined to the house,
their fertility controlled by a husband, and their
labour was considered unproductive. This ‘gender
blindness’ took away the highly visible efforts of
women, because they did not fit the preferred patriar-
chal paradigm. Fathers gained authority over women,
children and property, based on institutions of male
rules and privileges that meant female subordination
and expropriation. Patriarchy is thus closely related to
gender roles, which are socially constructed and
which generate norms through habits, costumes, vio-
lence and repression. With the historical evolution of
societies, the division of labour became more diversi-
fied (Reilly 2010). Goods, including women, were
traded first in local and regional markets, and later
long-distance market structures were established dur-
ing the great empires of Egypt, Meso-America, Inca,
China and India (Meillasoux 1981; Hoodfar 1997; Sil-
verblatt 1987).

Patriarchy includes therefore polity, religious
belief, political economy, social discrimination, sexual
control, and women’s loss of power in decision-mak-
ing processes. The origins of the political dimension
of patriarchy, which has existed through all stages of
the consolidation of political structures, included a

war system to reinforce and consolidate the political
system (see table 8.1). 

In the beginning of patriarchy, the king further
reinforced his legitimacy and took on the attributes of
a divine supreme being. This king as God at the sum-
mit of the civil and religious hierarchy reigned over
the city-state. The belief that patriarchy is part of the
‘natural order’ or ‘ordained’ by God has been invoked
by fundamentalists from the majority of religious tra-
ditions and by the economic elite. Human coexist-
ence was regulated by social rules that clearly discrim-
inated against women and girls. The origins of
patriarchy are also linked with a process of primitive
accumulation, with social stratification, and with a
hierarchical system of rule reinforced by religious fun-
damentalist beliefs. The first document carved in
stone was the Hammurabi code of 1754 BP. This code
contains 282 laws, which organized all aspects of life
in the city-kingdom. The code distinguished between
free men and slaves and is based on the punishment
philosophy of ‘an eye for an eye, a tooth for a tooth’.
One-third of the code addressed issues of family rela-
tionships, household, inheritance, divorce, paternity
and sexual behaviour. Women were clearly discrimi-
nated against and oppressed by this code. After mar-
riage, a women’s sexuality became the property of her
husband, and adultery by women was punished by the
death penalty. Female slaves belonged to their master.
Girls from higher classes had to remain virgins until
their marriage, and inheritance was patrilineal. This
code is the first written evidence of patriarchal rela-
tionships in an agricultural society (table 8.1).

Similar processes occurred in Greece, Egypt,
China, Meso-America and the Roman Empire, and
widened the scope of patriarchy. Goddesses were suc-
cessively replaced by male gods and later often by one
dominant and vindictive male god. During the past
4,000 to 5,000 years these initial patriarchal relation-
ships were transformed and have shown a tremen-
dous capacity to adapt to different systems of rule
(e.g. king as God, city-kingdoms, monarchies, slavery
colonialism, republics, autocracies, communism, lib-
eral democracy), economic systems (slavery, feudal-
ism, mercantilism, capitalism, socialism, neo-liberal-
ism), and processes (barter, conquest, piracy,
interchange, market). Nevertheless, during these thou-
sands of years of evolution, patriarchy also adapted to
regional and social differences, even though its basic
roots continue to be violence, discrimination, domina-
tion, exploitation, and oppression in household and
society, in short, a system of waging war in order to
maintain the dominant power relationships. Its verti-
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cal structure integrated cultural and ritual elements
into its system of rule in Mesopotamia, China, Meso-
America, the Roman Empire, and later in the Euro-
pean conquest of Asia, America, and Africa. It
replaced the traditional legal forms of social coexist-
ence and imposed worldwide a single system of rule
controlled by Bretton Wood: the International Mone-
tary Fund, the World Bank and the World Trade
Organization. Within these patriarchal social rep-
resentations and exercises of power, empires, feudal-
ism, conquest, monarchies, mercantilism, capitalism,
and socialism emerged and laid the basis for the cur-
rent neo-liberal globalization at the hands of corpo-
rate enterprises, international legal support (Serrano
2013), and military control by the US.

In the mid-twentieth century a postmodern glo-
balization emerged that is largely influenced and con-
trolled by neo-liberal multinational oligarchies, author-
itarian governments and hierarchical structured and
exclusive religions. The state of law has developed an
independent system of rule divided between the execu-
tive, the legislative and the judiciary branches of govern-
ment at the national level. Nonetheless, international
treaties and normative systems of operation have been
inefficient when leading states and domestic political
forces or interests have opposed them and tried to
block or constrain such changes in the systems of
operation (Diehl/Ku/Zamora 2003). All legal interna-
tional frameworks have largely reflected occidental
interests and have replaced the original tribal or indig-
enous community norms and rules in the southern
hemisphere (Bartra 2012). The global interests of a
transnational oligarchy (Lander 2011), supported by
hegemonic governments, represent the present patri-
archal system, where warfare, the corporate economy
and political power determine the present neo-liberal
process of globalization. 

With this historical construction of gender differ-
entiation of male-ness and women-ness (Mies 1986),
together with the glass ceiling for women, patriarchy
spread from within the family structure up to the level
of the kingdom, e.g. in the Greek democracy, the
Roman Empire, in feudalism, mercantilism and capi-
talism (Reardon/Snauwaert 2015a, 2015b). In England
in the seventeenth century, Robert Filmer developed
the political theory of “Patriarcha” for the kingdom
and compared the paterfamilias with the king. The
origin of patriarchy preceded the institution of private
property (Engels 1940 [1884]), and goes back to the

earliest establishment of cities in the river valleys of
the Jordan, the Euphrates and Tigris, the Nile, and
the Indus (more than 3,000 years BCE). Similar con-
ditions were found a thousand years later in the cities
of Meso-America and China. These urban processes
were consolidated in a similar way among regions,
people, and social developments. Vertical relation-
ships of rule, with labour specialization, class distinc-
tion, social hierarchies, kingship, priests, writers, arti-
sans and the military, thus a clear division of labour,
characterized the goal of an unequal appropriation of
the surplus. Without any doubt, the productive work
of women was essential to maintaining society, but
women’s power structures and processes of decision-
making were systematically devaluated and obscured.

Undoubtedly, during the last millennia the evolu-
tion and consolidation of patriarchy has changed and
become differentiated regionally. Nevertheless, there
are some common dominant factors: the ideological
control mechanisms around the world have both
socio-biological and social constructivist explanations.
While the first uses genetics and biology to explain
male control, the second focuses on socially con-
structed gender roles, which have changed over time,
could change further, and must be abolished in order
to allow the creation of an engendered security and
peace. Anthropologists have suggested that most
hunter-gatherer and early agricultural societies were
egalitarian and cooperative between genders (Hughes/
Hughes 2001). Following social and technological inno-
vations (irrigation, cities, technology), social stratifica-
tion, fatherhood, and sexual control over women and
girls became dominant (Kraemer 1991).

In economic terms, Hartmann (1976) locates the
interrelationship between patriarchy and female sub-
ordination at the material level, where the control of
women’s labour, in both the private and public
spheres, is in the hands of men. Today the reduction
in the purchasing power of wages obliges an increas-
ing number of families to have two incomes. Usually,
job segregation by gender means that “economic class
differences and patriarchal social control are main-
tained. Job segregation and the wage differential tend
to keep women connected to and partially dependent
on men, so that even though we have a high divorce
rate, the practice of marriage is perpetuated” (Hart-
mann 1976: 147) and therefore so is the concept of
reproduction.
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Table 8.1: Rise and adaptation of patriarchy in different socio-economic contexts. Source: The author.

Type of 
society

Era Activities System of 
Rules

Goals Ideology, faith Adaptation 
to risks

Gender 
relations

Neolithic 
and agricul-
tural revolu-
tion

8000–
3000 
BCE

hunting, gather-
ing, pastoral-
ism, subsist-
ence 
agriculture, mil-
let in China 
(5000 BCE)

emerging rules 
against incest

subsistence, sur-
vival, coopera-
tion among 
humans

fertility cult, 
goddesses,  
Mother Earth as 
archetype, pro-
tecting gods, 
stone carving, 
painting of 
caves 

migration due to 
climate variabil-
ity, lack of resil-
ience, survival 
strategies, 

equality, equity, 
cooperation, 
participation in 
labour and local 
rule, control of 
incest

Centralized 
god-state 
(Babylonia)
China: 
Liangzhu 
dynasty 
(3400–
2250 BP) 

3000–
50 BCE

crop develop-
ment,  livestock, 
agriculture with 
irrigation & 
aquaculture, 
handicraft, divi-
sion of labour, 
military, writing 
on stone 

paterfamilias, 
monarchy with 
god-kings, legal 
written rules of 
social behav-
iour, slaves

subsistence, ter-
ritorial expan-
sion, kingdoms, 
elite, social strat-
ification, slaves, 
improvement of 
agricultural 
technologies 
(plough, irriga-
tion, flood 
defences)

king as god, 
absolutism, Bud-
dha, evaluation 
of cultural 
expressions,
one male god 
(Judaism)

gods, god-
desses, migra-
tion, invasion, 
army, milita-
rized defences, 
protected settle-
ments, women 
are turned invisi-
ble

women submis-
sive to hus-
bands, central 
male power, 
control of virgin-
ity of girls and 
sexuality of 
women, com-
plex societal 
hierarchies, 
castes, slaves, 
discrimination, 
sanctions 
against women

Slavery, Xia 
dynasty 
(1600–
1050 BCE); 
Shang 
dynasty 
(1700–
1046 BCE), 
Zhou 
dynasty 
(1046–256 
BCE), 
Mayan 
kingdoms

3000 
BCE -
1772 CE

household pro-
ductive activi-
ties (mines, plan-
tations), rural 
villages and 
emergence  of 
towns

monarchy, state 
with senate 
(Greece), 
empires in 
China and 
Meso-America,  
political entities 
and mandate of 
heaven; written 
laws and clear 
social rules

labour force, 
free service, 
exploitation of 
slaves and 
women, territo-
rial expansion

master, domi-
nance, private, 
public and state 
property

buy freedom 
(bail-out) with 
money or ser-
vice, escape, 
struggle

patriarchal vio-
lence exclusion, 
control, rape, 
discrimination

Roman 
Empire

27 BCE–
476 CE

market institu-
tions, global 
commerce, con-
quest

empire with sen-
ate, protection 
of citizens 
within the limes, 
laws and social 
rules

territorial expan-
sion, conquest, 
control, pax 
romana

male gods, one 
father god, 
expansion of 
Christianity and 
Buddhism

war outside 
limes, emer-
gence of demo-
cratic institu-
tions and 
division of 
power

patriarchal  pat-
rilineal patrilocal 
discrimination

Feudalism, 
Inca, Aztec, 
Chinese 
empires, 
European 
monarchies

9th–15th 
century 
CE

lords, vassal 
fiefs, agriculture, 
wars, recogni-
tion and protec-
tion by monarch

religious and 
civil authori-
ties,  kingdoms, 
dynasties, cities, 
lords, tributes, 
written law and 
personal agree-
ments 

reciprocal legal 
and military 
obligation, indi-
vidual states, 
monarchies, 
original accu-
mulation

one male father 
god, Christian-
ity, Occidental-
ism, Confucian-
ism in China, 
Buddhism in S, 
SE and NE Asia, 
Hinduism in 
India and Nepal

ceremonies 
agreements pro-
tection, alli-
ance, migra-
tion, wars, 
military, 
exploitation, 
renting land

patriarchal patri-
lineal patrilocal 
discrimination 
against women, 
burning of 
witches

Conquest 15th–19th 
century 
CE

control of mar-
ket in natural 
resources  and 
products, 
exploitation of 
mines, food 
products, and 
natural 
resources

empires, king-
doms, lords, 
absolutism, col-
onization, occi-
dental laws and 
customs 
imposed in colo-
nies

colonies, gold, 
territorial expan-
sion, raw mate-
rial, land, new 
food products, 
medicinal herbs

dominant 
Catholic church, 
one male father 
god destruction 
of  traditional 
beliefs and  cul-
tures

war, military, 
destruction of 
autochthonous 
cultures, ideo-
logical and reli-
gious control, 
colonial control

patriarchal patri-
lineal patrilocal, 
genocide, rape, 
discrimination, 
violence
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Mercantil-
ist capital-
ism

17th–18th 
century 
CE

market partially 
coordinated, 
exploitation, 
trade

emergence  of  
nation states, 
trade rules and 
consolidation of 
trade routes, 
Westphalian 
peace agree-
ment (1648)

government 
monopoly with 
private invest-
ments

one male father 
god, goods

production and 
distribution 
toward market 
forces, vio-
lence, respect 
for internal dif-
ferences of 
states

patriarchal patri-
lineal patrilocal, 
extended fami-
lies, exploita-
tion, discrimina-
tion, violence, 
exclusion, 
women and 
child labour

From com-
mercial to 
labour capi-
talism

1750–
1930 CE

industrial revolu-
tion, proletariat, 
labour unions

division of rules 
(executive, legis-
lative, judicial), 
trade unions

paid labour 
force, proletar-
iat, oil, GHG, 
resource scar-
city, repression 
of any opposi-
tion

one male father 
god, money, 
class struggle

exploitation 
urbanization, 
laws agree-
ments, poverty, 
migration, hun-
ger, Red Cross

patriarchal patri-
lineal small fami-
lies, female and 
child labour, 
exploitation, dis-
crimination, 
individualism

Socialism–
Marxism

1848 
(1917) 
CE –
present

state-organized 
economy, social 
welfare, educa-
tion, militariza-
tion, Eastern 
bloc, bureau-
cracy, a one 
party state 

USSR and Chi-
nese Commu-
nist Party, econ-
omy planned by 
the state, 
Supreme Soviet, 
central commit-
tee, democratic 
centralism, War-
saw Pact, mas-
sive famine, 
repression

bureaucratic 
centralized 
economy, scar-
city of basic 
goods, high 
level of military 
expenditure, 
technological 
improvement

social equality, 
proletariat, 
party elite, 
socialism, athe-
ism, cold war, 
representative 
wars in the 
South and East

education, 
social welfare, 
military war-
fare, Warsaw 
Pact
equality of 
labour (men–
women),
women’s eman-
cipation in 
labour system

patriarchal small 
family under 
state control, 
female political 
participation, 
gender discrimi-
nation, glass 
ceiling for 
women, vio-
lence, party 
hierarchy 

From indus-
trial to state 
capitalism 
and social 
capitalism

1930–
1980 CE

national sover-
eignty, control 
of capital by the 
state, taxes, 
redistribution of 
some income, 
economic blocs

welfare state, 
division of rules 
(executive, legis-
lative, judicial), 
UN Charter, 
human rights, 
NATO, US dom-
inance, Bretton 
Wood organiza-
tions

protection of 
labour force, 
trade, and 
finances; equal-
ity, resource 
abuse, pollu-
tion, scarcity, 
science and 
technology

one male father 
god, capitalism, 
welfare state, 
cold war, inde-
pendence 
movements in 
India, Africa and 
Asia

welfare state, 
pensions, social 
security, militari-
zation,
military war-
fare, feminist 
groups, anti-war 
movements

patriarchal patri-
lineal small fam-
ily, female suf-
frage, some 
redistribution of 
wealth, support 
of female labour 
force, housewifi-
zation, subordi-
nation, inequality

Neo-liberal-
ism, interna-
tionaliza-
tion of 
finance, 
globaliza-
tion of mar-
kets, fash-
ion, 
consumer-
ist culture, 
super-
power mili-
tary con-
trol, 
business-as-
usual 

1980 CE
–present

financial  and 
market control, 
privatization, 
lack of social 
protection, glo-
balization, liber-
alization, dereg-
ulation, FTA, 
financial crises, 
youth unem-
ployment, mili-
tary and police 
control, illegal 
activities (drugs, 
arms, human 
trafficking), 
money launder-
ing, emerging 
countries, 
BRICS

Hegemonic 
world order , 
military inter-
ventions, divi-
sion of power  
(executive, legis-
lative, judicial) 
systems, small 
government 
with large secu-
rity sector, 
global oligarchy 
with multina-
tional enter-
prises, binding 
agreements, 
Washington 
Consensus (IMF, 
World Bank, 
WTO), NATO, 
structural adjust-
ment policy 

economic cri-
ses, laissez-faire, 
free market, glo-
balization and 
deregulation of 
financial mar-
kets, unemploy-
ment, increase 
of poverty and 
hunger, devel-
opment of pro-
ductive forces, 
R&D, innova-
tion, resource 
exploitation, 
GEC, climate 
change, ideolog-
ical domina-
tion, massive 
global consum-
erism

one male father 
god, money and 
economic totali-
tarianism, elite, 
poverty, oligar-
chy with govern-
mental legitimi-
zation, social 
consciousness, 
risk perception, 
horoscope 

informal labour 
force, migration, 
poverty, 
resource wars: 
oil, mines, 
water, social 
conflicts, war-
fare and eco-
nomic organiza-
tions (e.g. 
OECD, EU, 
ASEAN, NAFTA, 
BRICS and other 
economic asso-
ciations for 
cooperation 
and disaster risk 
reduction, 
urbanization, 
horoscope, mas-
sive tourism, 
human rights 
groups, femi-
nists, alternative 
media

patriarchal, pat-
rilineal small 
family,  individ-
ual violence, 
incipient female 
political partici-
pation, discrimi-
nation, glass 
ceiling, but also 
women’s and 
civil rights 
movements in 
the US, empow-
erment, resist-
ance, power-
from-within, self-
subjugation, 
contraception, 
solidarity, peace 
building, 
ecofeminism

Type of 
society

Era Activities System of 
Rules

Goals Ideology, faith Adaptation 
to risks

Gender 
relations
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Edholm, Harris and Young (1972) distinguish three
forms of the concept of reproduction: 1. social repro-
duction that includes the reproduction of the total
conditions of production; 2. the reproduction of the
labour force, and 3. biological reproduction. This dis-
tinction helps to combat the Marxist emphasis on the
importance of the economy for reproduction, and to
understand that patriarchy goes far beyond the rise of
capitalism. Various feminists have defined the evolu-
tion of this dominant social system, which can be
found globally in different temporal and spatial frame-
works, as patriarchy. It is “the power of the fathers: a
familial–social, ideological, political system in which
men—by force, direct pressure, or through ritual, tradi-
tion, law and language, customs, etiquette, education,
and the division of labour, determine what part women
shall or shall not play, and in which the female is sub-
sumed under the male ” (Benett 2006: 55).

 Maria Mies (1986) asks why the exploitation and
oppression of women are not only accidental phe-
nomena but an intrinsic part of the systems that have
controlled women throughout thousands of years of
humanity and its evolution, and why such a brutal sys-
tem could not be overthrown with modernity. She
insists that capitalism cannot function without patriar-
chy and that the “struggle against all capitalist–patriar-
chal relation … [means that we] have to extend our
analysis to the system of accumulation on a world
scale, the world market or the international division
of labour” (Mies 1986: 39). How did this happen? 

These brief summaries are an attempt to explain
in general terms how patriarchy emerged and became
a global archetype of male and female roles and
behaviours, which are culturally embedded in order to
support an unequal, exploitative, violent and destruc-
tive system of rules. A crucial requirement related to
the consolidation of patriarchy worldwide is to under-
stand the manifest and hidden power relations, which
enabled minority social groups to accumulate power
and wealth at the cost of the majority. This basic sys-
tem of patriarchy evolved and created the potential for
further development and greater consolidation. Differ-
ent social systems emerged, but all of them reinforced
a system where power and wealth were concentrated in
a minority of male leaders at the cost of the majority.
The present oligarchic system of neo-liberal control,
where a small number of corporate enterprises domi-
nate the world economy, is the historical result of
patriarchy consolidated through different economic
and political processes such as slavery, feudalism,
colonialism, and capitalism.8

While economic factors are the basis of any social
system and they are crucial to understanding the con-
solidation of patriarchy worldwide in the past and the
present, it is existing power combined with violence,
war, conquest, ideological superiority and religious
belief that has permitted this sophisticated dominant
system of rule. The global arena is today one of neo-
liberal globalization, where Margaret Thatcher could
insist that ‘TINA’: “there is no alternative”. The next
chapter reviews these power relations from a feminist
point of view.

8.3.2 Feminist Analysis of Power Relations 

Most feminist theories try to explain women’s subor-
dination by analysing the intersections between sex-
ism, racism, heterosexism, and ethnic and class
oppression, while Marxist feminists include economic
domination. Ecofeminists believe that similar power
relationships between dominance, greed, exploita-
tion, and violence (D’Eaubonne 1974; Mies 1986; War-
ren 1997) cause environmental destruction. Other
approaches envision the possibility of overcoming
such subordination through both individual and col-
lective resistance, and through empowerment. Allen
(1998, 1999, 2008, 2011), Hartsock (1983, 1996), and
Young (1992) have analysed the concept of power as a
central element in understanding this subordination
and in discovering the limits to and potential for a sus-
tainable-engendered peace and worldview.

 Adrienne Rich (1976) gazes into the fissure that
separates modern women’s link to maternity and the
“theories, ideals, archetypes, descriptions” of the
patriarchal culture that is replacing this relationship.
“All human beings are born of women therefore all
have a connection to motherhood, more fundamental
than tribalism or nationalism … [But patriarchal cul-
ture] has created images of the archetypal Mother,
which reinforce the conservatism of motherhood and
convert it to an energy for the renewal of male
power”. Rich insists that art should evoke in its cul-
tural scope “rape and its aftermath ... marriage as eco-
nomic dependence ... the theft of childbirth from
women ... laws regulating contraception and abortion

8 The development of capitalism in Britain destroyed
most domestic production and forced women, men and
children into the factory system. Similar processes
occurred in Latin America, Asia and Africa, where rapid
urbanization was a result of rural–urban migration in
order to improve income and to obtain better services
in the cities, although the outcome was shantytowns.  
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... the absence of social benefits for mothers”. This
archetype is charged with patriarchal elements, such
as rape, violence, and submission. The active role of
women is visible in neither society nor peacebuilding.

There are four different approaches to analysing
power relations. The first relates to the exercise of
‘power-to’ in the traditional way of Thomas Hobbes,
who understood the concept as power-to “obtain
some future apparent good” (Hobbes 1985 [1641]:
150). Max Weber added ‘power-over’: “the probability
that one actor within a social relationship will be in a
position to carry out his own will despite resistance...”
(Weber 1978: 53). Michel Foucault developed this
approach in his analysis of institutions of control. He
affirmed that “if we speak of the structures or the
mechanisms of power, it is only insofar as we suppose
that certain persons exercise power over others” (Fou-
cault 1983: 217). It was Hannah Arendt who under-
stood power as “the human ability not just to act but to
act in concert” (Arendt 1970: 44). In her sense, power
is the capacity to act, although she states that “power
springs up between men when they act together and
vanishes the moment they disperse” (Arendt 1958:
200). Lukes also defined power also as a possibility
when he affirms that power “is a potentiality, not an
actuality—indeed a potentiality that may never be actu-
alized” (Lukes 2005: 69).

 The fourth way of understanding power is as a
systemic conception where power is seen as “the ways
in which given social systems confer differentials of
dispositional power on agents, thus structuring their
possibilities for action” (Haugaard 2010: 425), and
precisely this type of power is able to promote an
engendered-sustainable peace. This systemic concep-
tion highlights the ways in which “historical, political,
economic, cultural, and social forces enable some
individuals to exercise power over others, or inculcate
certain abilities and dispositions in some actors but
not in others” (Allen 2001: 3). The systemic approach
goes back to Weber’s understanding as ‘power-over’.
Feminists are interested in understanding the gender-
based relationships of domination and subordination,
and how women could empower, and then how such
relations could be generalized in the whole of society.
In a liberal feminist approach, power is understood as
a resource oriented towards a positive social good
(‘power-to’). Okin found that in the distribution
“between husbands and wives of such critical social
goods as work (paid and unpaid), power, prestige,
self-esteem, opportunities for self-development, and
both physical and economic security, we find socially

constructed inequalities between them, right down
the list” (Okin 1989: 136).

This approach is underlain by a broader social, cul-
tural, institutional and structural context in which
power relations are organized. Young (1990) focused
on the relationship of domination, understood as
oppression, patriarchy and subjection. She considered
power to be a special ‘power-over’ relation, which is
unjust and illegitimate. She was inspired by Simone de
Beauvoir (1974), who understood power as domina-
tion or oppression. Beauvoir recognized that women
are partly responsible for this power oppression by
submitting to the status of the ‘Other’ in order to
avoid the anguish of authentic existence. From a radi-
cal point of view, MacKinnon (1987: 123) insisted that
“women/men is a distinction not just of difference,
but of power and powerlessness. ... Power/powerless-
ness is the sex difference”.

 Judith Butler (1990) and other critics of the sex/
gender distinction think that sex differences or gen-
der differences are socially constructed in order to
maintain the existing relationships of power. Eco-
nomic and political power within the family is thus
concentrated in the hands of husbands or dominant
male figures and supports the system of private prop-
erty and patrilineal heritage. Frye (1983) compares this
male domination to a master/slave relationship, and
she defines oppression as “a system of interrelated
barriers and forces which reduce, immobilize, and
mould people who belong to a certain group, and
effect their subordination to another group (individu-
ally to individuals of the other group, and as a group,
to that group)” (Frye 1983: 33).

 In the case of historical materialism, feminists
have criticized Marxism because of its lack of under-
standing of gender. Young (1990: 21) went behind the
dual systems theory: women’s oppression arises from
two distinct and relatively autonomous systems. “The
system of male domination, most often called ‘patriar-
chy’, produces the specific gender oppression of
women; the system of the mode of production and
class relations produces the class oppression and work
alienation of most women”. She proposed an authentic
feminist historical materialism in which she identified
five types of oppression: economic exploitation,
socio-economic marginalization, lack of power or
autonomy over one's work, cultural imperialism, and
systematic violence (Young 1992: 183–193).

Hartsock understood that the dominant group,
such as men and the ruling class or oligarchy, is the
one carrying out the analysis of power. She is con-
cerned with “(1) how relations of domination along
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lines of gender are constructed and maintained and
(2) whether social understandings of domination
itself have been distorted by men's domination of
women” (Hartsock 1983: 1). Patricia Hill Collins
(2002) proposed the concept of “interlocking systems
of oppression” where racial, gender, and class-based
subordination are intertwined. Foucault (1977) influ-
enced radical feminists, although Bartky (1990: 65)
criticizes him because he did not understand that dis-
ciplinary practices are gendered due to the fact that
women’s bodies are rendered more docile than the
bodies of men. “[I]t is women themselves who prac-
tise this discipline on and against their own bodies …
The woman who checks her make-up half a dozen
times a day to see if her foundation has caked or her
mascara run, who worries that the wind or rain may
spoil her hairdo, who looks frequently to see if her
stockings have bagged at the ankle, or who, feeling fat,
monitors everything she eats, has become, just as surely
as the inmate in the Panopticon, a self-policing subject,
a self committed to relentless self-surveillance. This self-
surveillance is a form of obedience to patriarchy”
(Bartky 1990: 80). Butler notes that subjection is a par-
adoxical form of power. It has an element of domina-
tion and subordination. She writes: “if, following Fou-
cault, we understand power as forming the subject as
well as providing the very condition of its existence
and the trajectory of its desire, then power is not sim-
ply what we oppose but also, in a strong sense, what
we depend on for our existence and what we harbour
and preserve in the beings that we are” (Butler 1997: 2).
Fraser (1989) insisted that the normative notions
(autonomy, legitimacy, sovereignty) are themselves
effects of modern power, and Hartsock (1990) claimed
that the deeper analysis of power can be performed
only from the standpoint of the dominated, exploited
and subordinated.

From an analytical feminist viewpoint, Cudd
(2006: 21–23) understood oppression as “an objective
social phenomenon”. She mentioned four conditions:
1) the group condition, which states that individuals
are subjected to unjust treatment because of their
(ascribed) membership; 2) the harm condition, where
individuals are systematically and unfairly harmed due
to such membership; 3) the unjustified coercion con-
dition of the harms; and 4) the privilege condition,
which states that such coercive, group-based harms
count as oppression only when there exist other social
groups who derive a reciprocal privilege or benefit
from that unjust harm. 

Confronted with these different approaches, femi-
nists from various theoretical backgrounds have

reconceptualized power as the capacity to empower
and therefore to transform oneself, others and social
conditions. These feminists understand power not as
‘power-over’ but as ‘power-to’. On the other hand,
Wartenberg (1990) argues that this transformative
power is a type of ‘power-over’, but one distinct from
domination because it permits the empowerment of
those over whom power is exercised. Miller insisted
that women’s perspective on power takes a different
approach: “there is enormous validity in women’s not
wanting to use power as it is presently conceived and
used. Rather, women may want to be powerful in ways
that simultaneously enhance, rather than diminish, the
power of others” (Miller 1992: 247–248). Therefore, for
Hoagland, “power-from-within” is “the power of abil-
ity, of choice and engagement. It is creative; and hence
it is an affecting and transforming power but not a con-
trolling power” (Hoagland 1988: 118).

 Hartsock (1983: 226) took the view that male
power relations established over thousands of years
“should allow us to understand why the masculine
community constructed … power, as domination,
repression, and death, and why women’s accounts of
power differ in specific and systematic ways from those
put forward by men … such a standpoint might allow
us to put forward an understanding of power that
points in more liberatory directions”. Years before,
Hannah Arendt had rejected the command–obedience
model of power and had insisted on “the human abil-
ity not just to act but to act in concert” (Arendt 1970:
44). Her understanding of power brings together indi-
vidual empowerment with a focus on community or
collective empowerment, which is also the key to the
understanding of resistance by all oppressed groups,
including indigenous peoples, racial groups, and
minorities. The question that remains for the creation
of a sustainable-engendered peace is then, how can
this transforming power be used to overcome patriar-
chy, the war system, and human and environmental
destruction? 

While the hopes of women and other vulnerable
groups suffered a backlash from the dominant struc-
tures, after World War II independence movements in
Asia and Africa challenged imposed colonial struc-
tures. In the US, women’s and civil rights movements
changed the most discriminative behaviours and pro-
duced a social consciousness of social and political pro-
cesses. In Japan and the USSR women left their homes
to join what the government called ‘the war effort’. In
the global South,9 the lives of women remained
mostly unchanged, although the dictatorships in Latin
America presented women with the possibility of
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fighting against military repression and for their disap-
peared children and grandchildren. 

The ‘pill’ and other modes of contraception gave
women—and not only in the North—more control over
their fertility and a sense of autonomy that fed into the
women’s movement. Issues of health and social costs
were transferred to the South, where women were
used as human guinea pigs—as an uneducated market,
they became victims of the promotion of formula baby
milk, while the rest of the world returned to breastfeed-
ing for the sake of their children’s health. Immigrant
women from the South were also increasingly used as
cheap household labour with little or no rights. While
Betty Friedan’s (1963) rallying cry against the ‘femi-
nine mystique’ allowed women to put limits on
‘housewifization’ and ‘domesticity’, the differences
worldwide are enormous. 

All these analytical and practical reflections have
challenged the constructed self-discipline and inter-
nalization of gender roles in most societies, although
the enemy —corporate power based on patriarchy— is
immense. None of the advances made in women’s
empowerment could halt the progress of the neo-lib-
eral model, where patriarchy has developed an almost
perfect model of exclusion, concentration of wealth,
exploitation, discrimination and violence. A common
struggle involving both men and women to defeat this
corporate power requires global empowerment and a
social pact without patriarchal relations. This change
will simultaneously produce an economic, environ-
mental, cultural and ideological restoration of dignity
and respect for humans and nature. Only the transfor-
mation of these deeply embedded patriarchal struc-
tures will be able to overcome thousands of years of
consolidation and perfection of patriarchy and the
present-day inhuman corporations. This change to the
roots of the system will also open the way to a sustain-
able-engendered peace for South and North, women
and men, the elderly and children.

8.4 Engendering Sustainable Peace 
and Security by Transforming 
Patriarchy and its War System 

Through this conceptual review, patriarchy can be
seen to be understood historically as being imposed
on women through violence (via conquest, spoliation,
rape and feminicide), discrimination (by laws and
rules), subordination (through economic and sexual
control), hierarchy (by the notion of paterfamilias,
today represented by the global oligarchy), inequality
(in education, income, leisure and political power),
through exclusion (patrilineal and patrilocal inher-
itance and exclusive globalization), and through social
representations (constructed self-discipline and inter-
nalization of gender roles). 

As Burton (2013) maintained, during the agricul-
tural revolution and the consolidation of god-cities,
motherhood was bereft, fertility goddesses aban-
doned, and reproduction shut away into the private
sphere. This spoliation of motherhood has given rise to
gender inequalities not only among women, but also
among men with less power (the indigenous, the unem-
ployed, youth and the elderly). Together with discrimi-
nation, it has limited opportunities for employment,
education and art, and undermined solidarity because
of the dominant individualistic values that have been
imposed by the Western value system. The same
mechanisms that were used for the oppression of
women were employed in the destruction of Mother
Earth. In the past, humanity depended directly on
ecosystem services for its survival, although there were
fewer humans on earth. The pressure on soil, water, air
and biodiversity was less. Through the processes of
industrialization, the massive use of fossil energy, the
exponential growth of population, and the wasteful
consumerist society, during the last six decades earth
history has moved from the Holocene to an era called
by Crutzen (2002) the Anthropocene. Patriarchy has
destroyed nature through the same mechanisms as it
has done with women, changing the face of the earth
by producing a global environmental change.

On the social side, the information technology
(IT) revolution after World War II gave women a new
hope that they might empower and overcome the
patriarchal structures. Many women and also men
thought that the integration of the three revolutions
(agricultural, industrial and IT) would allow women
and socially vulnerable people to get rid of backward,
feudal and patriarchal relationships. However, what
actually happened was that the structures of domi-
nance were consolidated as the neo-liberal patriarchy

9 There is no doubt that the economic and social condi-
tions of women worldwide are very different and the
different phases of the evolution of patriarchy and later
capitalism have left a large population of men and
women, the elderly and children bereft of the basic
requirements of life. The present chapter tries to over-
come the occidental approach that sees the Western
rise of capitalism as the key reason for the exploitation
of human beings and nature. The text focuses on the
root causes of violence, which began thousands of years
ago and through the consolidation of neo-liberalism cul-
minated in a system of exclusion.
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transformed women into housewives. These new
social arrangements also increased the establishment
of nuclear/small families, where children and espe-
cially the elderly lack space because of small living-
spaces. This housewifization (Mies 1986) affects not
only women and family relationships, but also male
labour and especially youth.10 Since 2008, most coun-
tries have lost incomes and jobs during the latest
financial crisis; poverty has grown, and the anorexic
state, because of earlier massive processes of privatiza-
tion, is unable to balance monopolized capital, the
needs of the people and the needs of jobless workers.

There is no doubt of the consolidation of the pres-
ent neo-liberal system by a market economy, globaliza-
tion, liberalization, deregulation, privatization, and free
trade agreements. Selective World Bank investments,
the structural adjustment policy of the International
Monetary Fund, and the regional and global treaties
of free trade agreements under the jurisdiction of the
World Trade Organization with TRIPs have created a
billon hungry people (mostly children), three billion
people without safe water and improved sanitation,
and fifty-eight corporate multinational oligarchs
which own half the wealth on earth (UNDP 2014: 21).

Therefore a key question is how the embedded
system of patriarchy can be transformed. Betty Rear-
don (1985) looked into the deep fear-based psycholog-
ical dynamics that underlie the symbiotic relationship
between patriarchy and the war system: “I continue to
insist [that] … the oppression of women and the legit-
imation of coercive force which perpetuates war, the
two major pillars of patriarchy, are mutually depend-
ent conditions…” [Reardon 1985:98]. In the same
book she insists that “… militarism and militarization
[are] the bastions and bulwark of patriarchy” (cited in
Reardon 2015a: 74). She actively worked for peace
education and linked it with peacekeeping, peace-
making and peacebuilding, and with Agenda 21, thus
promoting an agenda of conflict reduction and reso-
lution and an agenda for development and for restor-
ing the environment.

To achieve a sustainable peace she listed four basic
transformations needed to overcome patriarchy, mili-
tarism and injustice: 

1. The general adoption of a feminist, holistic, gen-
der-equal perspective.

2. A fundamental change in worldview, which
includes the widespread inclusion of feminist values
in all levels of society, including the public domain
and government.

3. Shifting the concept of security from national
security to human security, and a cosmopolitan
ethic.

4. A widespread increase in self-awareness among
the population (Snauwaert 2015: XVI).

Combining this with Young’s proposal we may
include in the concept of a sustainable-engendered
peace the reduction of economic exploitation, global
policies to overcome socio-economic marginalization,
training for increased power or autonomy over one’s
own work, the eradication of cultural imperialism,
and the eradication of systematic violence. Ecofemi-
nists also draw attention to the relationship between
patriarchy and the plundering of natural resources:
“there are important connections between how one
treats women, people of colour, and the underclass
on one hand and how one treats the nonhuman natu-
ral environment on the other” (Warren 1997: XI). An
engendered peace requires the healing of the environ-
ment through a massive reduction in fossil energy and
greenhouse gas emissions, a full recycling of all mate-
rials, and a systematic restoration of all ecosystems
and renewable natural resources.

8.4.1 Transition to a Sustainable-Engendered 
Peace

The analysis presented above has described the devel-
opment of at least five thousand years of patriarchy
and the complexity of embedded power relations
from the family to the global level. In addition, aware-
ness is growing that conflicts and post-conflict situa-
tions have different implications for women and men.
There have been few efforts at international and gov-
ernment levels to propose gender-sensitive policies.
This comes partly from a lack of gender knowledge,
but also demonstrates the continuing resistance to los-
ing small benefits from the patriarchal system. A third
problem is the lack of money available for gender-sen-
sitive peace efforts, as most of the money is used
internationally for UN peacekeeping forces, who have
limited opportunities to promote a stable peace as
their task is oriented towards the maintenance of a
negative peace. Their modes of action are militarized
and the UN operates under the dominant patriarchal
state paradigm. Their troops have been among the
perpetrators of sexual violence against women and
have often failed to protect the vulnerable (Ruanda).

10 Unemployment rates among youth are extremely high,
especially in South Africa (53.6%), Libya (50.8%), Spain
(57.3%), Greece 58.4%, and Croatia (51.5%), to mention
only those countries with the highest unemployment
rates on earth (ILO 2014). 
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It is difficult to promote an engendered peace
when in the recent history of any conflict—but also
during so-called times of peace—women and girls have
been the victims of sexual violence and torture carried
out to express domination along gender lines, as well
as to humiliate the male enemy. Arendt (1979) distin-
guishes between the space of appearance, as a space of
political freedom and equality, constructed by citizens
through the medium of speech and persuasion, and the
space of the common world. The second is a shared
and public human world with institutions, agendas, and
actors, which provides a relatively stable environment
for activities. Both spaces are essential for the consol-
idation of citizenship, and hence essential for a
change in the dominant power relationships. Arendt
insists that the recovery of a common and shared world
will reactivate a mode of citizenship where individuals
and groups can establish relationships of support, reci-
procity and solidarity. It is precisely in the common
space where collective ideas can emerge and group
preferences are strengthened. It is in this space where
gender-sensitive practices and peacebuilding can be
developed.

There have been many movements worldwide that
have achieved major political goals without arms and
through non-violent activities. There was Gandhi’s
non-violent movement for India’s independence; the
Civil Rights movement in the US against racism; the
ending of apartheid in South Africa and the construc-
tion of a rainbow democracy; the Velvet Revolution in
Czechoslovakia that overcame authoritarianism; and
the fall of the Berlin wall and the reunification of both
Germanies. There is also the interesting case of Costa
Rica, a country that abolished its army in 1948 and
invested the savings in education and public health.
Today it is the country with the highest Human Devel-
opment Index and the lowest crime rate in Latin
America (UNDP 2014). 

Worldwide there is a growing concern about envi-
ronmental and social deterioration, as a result of the
current process of neo-liberal globalization. Most of
these efforts occur in isolation, sometimes through
leadership struggles. A systemic process is still lacking
where first a collective thinking emerges, then a read-
iness to act, and later a process of judgement, which
is necessary, as Hannah Arendt argued, for efficiency
in the common space and for achieving goals through
peaceful means. This means that first of all it is neces-
sary to design an agenda for combating patriarchy
from a clearly gender-equal perspective. This means
equal salaries for equal work and making visible
unpaid household work and caring activities, which

are mostly carried out by women. The revalorization
of household and caring activities is needed to pro-
duce a more just distribution of the unpaid workload
at the household level (Parvin/Bélanger 1996). At the
local level, all types of discrimination and oppression
in jobs, public spaces, and the media must be made
known and prosecuted at law. At the regional, national
and international levels, there is the need for a rigorous
assessment together with an adjustment of all legal
frameworks towards gender equality, with clear guide-
lines for a policy of equity and equality. This includes
the abolition of the military and of warfare.

In the second phase, young people and the alter-
native media can promote a worldview where feminist
values are anchored at all levels of society, including in
the public domain and in government. In the third
phase, there should be a shift at national and interna-
tional levels from the narrow militaristic view of secu-
rity to human security (UNDP 1994) and a “widespread
increase in self-awareness among the population”
(Snauwaert 2015: XVI), where the environment, sus-
tainability, and gender security (Oswald 2013) are key
values.

8.4.2 Engendering a Sustainable Peace: 
Imagining the Possible

Thousands of years of written and institutional
woman-hating activities have limited the understand-
ing of how harmonious relations between nature,
humankind, and gender might be achieved. Violence,
authoritarianism, discrimination, and exclusion have
not only affected the environment, but also limited
democracy and gender equity, and increased risks for
both men and women (Beck 2009, 2011). “The patri-
archal culture of control and domination is the root
of all social and ecological violence. It corrupted the
original unity of man and woman and is now corrupt-
ing the unity between humanity and the human habi-
tat” (Burton 2013). Peace and security were conceived
within a male-dominated system and conceptual evo-
lution is imbued with these patriarchal biases. For this
reason, Serrano Oswald (2009) noted that security
and peace must be engendered in conceptual terms to
overcome the underlying prejudices.

A transition to a sustainable-engendered peace
requires an ethical framework and a clear strategy for
change (Grin/Rotman/Schot 2010). The current
method of reaching a holistic peace is seen as a step-by-
step procedure through international organizations,
governments, social movements, and non-governmen-
tal organizations (NGOs). This may be too slow to
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achieve the goal, as environmental and social condi-
tions are deteriorating so fast that the traditional dip-
lomatic way may be too late to transform thousands
of years of oppression and violence into a sustainable-
engendered peace. Disasters tripled between 2000
and 2009 compared with their number between 1980
and 1989. About eighty per cent of this increase is cli-
mate-related, and greenhouse gases have risen above
400 ppm. Since 1990, extreme events that resulted in
disasters have affected about 217 million people
yearly. Time and the speed of change are becoming
crucial variables in changing the paradigm of patriar-
chy to a sustainable-engendered peace.

Facing this reality, most feminists propose a more
radical way, where a cultural change in worldview and
mindset is necessary in order to overcome the present
system of patriarchal oppression (Oswald/Brauch
2011). This means a change in the globally organized
way of life and changes in values, norms, beliefs, insti-
tutions and productive processes, and also requires
the human-oriented development of science and tech-
nology. It means a collective learning process, one
which is not based on the so-called ‘natural laws’ of
patriarchy where women are invisible, but one which
understands that discrimination, violence, and exploita-
tion are socially constructed and follow hegemonic
power interests. To defeat patriarchy, deeply anchored
structures and mechanisms of control must be demol-
ished. As Simone de Beauvoir argued and Frye (1983)
emphasized, there are not just external factors of con-
trol, but also internal ones, which have created a sys-
tem of articulated barriers and forces that are able to
immobilize people. As Hannah Arendt stressed, there
are also social cognition processes, which are able to
overcome the deep structures of violence and empower
groups of people to promote holistic and complex sus-
tainable change. 

Finally, the difference in the public response to
the fourth and fifth Intergovernmental Panel on Cli-
mate Change (IPCC) assessment reports (IPCC 2007,
2007a, 2007b, 2013, 2014a, 2014b, 2014c, 2014d),
greater awareness, and protest marches (for example,
in New York in September 2014) are social indicators
for change. More and very severe extreme events
(IPCC 2012), increasing financial costs, and a loss of
life and livelihood have persuaded people to get rid of
the present system of exploitation and destruction of
the environment and human beings. A radical change
towards sustainability and equity in the management
of earth is required (Conca 1994). It is exactly greater
knowledge about power structures, better communi-
cation about world disasters, and global solidarity

that are opening new ways to move away from Marga-
ret Thatcher’s TINA (there is no alternative) to the
TAMA (there are many alternatives) of ecofeminists.

8.5 Some Initial Conclusions

Returning to the research question, a widened con-
cept of sustainable-engendered peace may offer a
deeper understanding of the historical development
of patriarchy, the destruction of the environment, and
the power relations and economic interests intrinsic
to both processes. Women have powerful ways of
enhancing rather than diminishing the power of oth-
ers. This means that a sustainable-engendered peace is
a ‘power-from-within’, which leads first to a prefer-
ence for change and later to a commitment to action.
A sustainable-engendered peace starts from a positive
understanding of power, which will lead to new
actions to overcome all types of oppression, including
self-subjugation. The concept of a sustainable-engen-
dered peace focuses on a process of empowerment,
primarily to overcome systemic violence, economic
oppression, socio-economic marginalization, a lack of
autonomy in decision-making, cultural imperialism
and environmental destruction. Figure 8.1 shows how
the different elements of peace, such as negative, pos-
itive, sustainable, cultural, structural and engendered
peace may produce feedback to and solid bases for a
process of empowerment. 

The first step is to overcome the narrow concept
of military security and promote policies aimed at
human security, defined as freedom from fear, free-
dom from want, freedom from hazard impacts, and
freedom to live in dignity within a state of law
(Brauch/Oswald Spring/Mesjasz et al. 2008, 2011;
Brauch/Oswald Spring/Grin et al. 2009). It also
begins to make visible the existing harmony among
gender relations, generations, races and classes, as
well as the solidarity and the gift economy that exist
between all human beings (Vaughan 2007). The gift
from nature through ecosystem services is another
starting point for understanding that sustainability is
vital to living well for both present and future genera-
tions. Present and future generations need a healthy
environment with plenty of resources for a dignified
livelihood; especially taking into account that the
world population is still growing and that by 2050 we
may reach ten billion.

The concept of diversity is crucial in a world with
numerous ethnic, religious, cultural, and social groups.
The integration of traditional and modern knowledge
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from all over the world may offer new ways of dealing
differently with approaching conflicts (Oswald Spring
2004), but will especially offer new ways of promot-
ing equality. 

Wilkinson and Pickett (2010) have shown that
countries with fewer internal levels of difference have
the longest life expectancy and the lowest rates of vio-
lence. This means that the redistribution of wealth
will also offer rich people better conditions of life
than the present concentration of wealth with wide-
spread violence. There are enough resources on earth
to grant each world citizen an adequate quality of life

and the ability to live with dignity. Finally, numerous
oppressive mechanisms at global level are limiting the
development of the largest part of world society.
These subordinated groups could achieve greater
equity and empowerment among women, races,
classes, ethnic groups and religions. Link(age)s, feed-
backs, and reinforcements among all these factors may
promote greater personal and collective self-awareness,
which is crucial to understanding and taking action
towards a peaceful and sustainable transition. 

 The United Nations Environment Programme
(UNEP 2011) has promoted a new sustainable policy

Figure 8.1: Sustainable-engendered peace with cultural diversity. Source: The author.



180 Úrsula Oswald Spring

called the “green economy”, designed to overcome
local resource problems. It integrates holistic
approaches from different theoretical positions such as
ecofeminism, postmodernism, ecology, peace move-
ments, green politics and parties, anti-globalization
movements, and anarchists. The proposed “green
economy” encourages an economic future with renew-
able energy, green buildings, sustainable transport sys-
tems, water, waste and land management, with soil
restoration and food sovereignty that includes subsist-
ence agriculture mostly in the hands of women (Benn-
holdt-Thomsen/Faraclas/Werlhof 2001; Oswald Spring
2009).

From a feminist, holistic, and gender-equal per-
spective, feminist values are deeply embedded at all
levels of society, and this could be realized by govern-
ments and the business community. A paradigm shift
towards a sustainable-engendered peace would include
pathways to negotiate agreements and to promote
actions for change. All these efforts together may be
able to transform the present worldview based on
greed, exploitation, violence, and oppression, and to
promote a fundamentally different worldview that is
inclusive, just, participative, and equal. This new fem-
inist paradigm, as suggested in this chapter, focuses
on a globally holistic, cosmopolitan, ethically ori-
ented, sustainable-engendered peace with clean natu-
ral resources and safe food (Bennholdt-Thomsen/
Mies 1999). This shift may help overcome the patriar-
chal system and achieve an ethnically-oriented, gen-
der-sensitive, religiously diverse and just society. If the
root causes of violence and destruction in world soci-
ety are transformed, the environment is provided with

an opportunity to recover its crucial natural processes
and to continue to offer clean resources such as water,
air, soil, and biodiversity. A different way of managing
the earth will enable the environment to deliver the
crucial ecosystem services that provide, regulate, sup-
port, and create cultural benefits for humans and
nature.

A radical understanding of justice will allow us to
move from the narrow conception of military security
to an integrated human, gender and environmental
security, a HUGE security (Oswald Spring 2009) and
peace—a holistic peace—, where opportunities to care
about nature and other human beings are created.
Actions based on bottom-up initiatives supported by
policies of equity and mechanisms of redistribution of
wealth from the top down may offer the most vulner-
able people alternatives for empowerment and self-
awareness. This sustainable-engendered peace para-
digm includes a holistic approach that will allow us to
understand that life on earth and among humans is
interrelated and interdependent. From this point of
view, more just and more equal power structures may
enable civil society to restructure global and local soci-
etal arenas and to educate and train actors to promote
the societal values of 

love, genuine caring for others, fairly sharing all that is
available to the group; and empowerment, helping
group members to achieve fulfilment, cooperation and
maturity—making together for mutual fulfilment. Femi-
nism is profoundly transformational, for it calls for fun-
damental changes in personal values and human rela-
tionships as well as in structures and systems (Reardon
1980: 14).
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9 Sustainable Peace in the Anthropocene: Towards Political 
Geoecology and Peace Ecology 

Hans Günter Brauch1

Abstract

This chapter attempts to conceptualize possible and plausible linkages between the emerging ‘sustainability tran-
sition’ research paradigm and the conceptual debate on a rethinking of peace, security, development and the
environment or ecology, within the context of four research programmes carried out since the end of the Cold
War. Within the framework of a shift in earth history from the Holocene to the Anthropocene during the past
sixty years, the threat to the survival of humankind has fundamentally changed. No longer are ‘others’ the
threat, but ‘we’ are, due to the exponential increase in the burning of hydrocarbons and the resulting accumu-
lation of greenhouse gases in the atmosphere. This new anthropogenic threat can no longer be countered with
traditional military strategies and means. In the twenty-first century, there needs to be a long-term transforma-
tive change towards a low-carbon economy, in production and consumption, and in the energy, transportation,
agricultural and housing sectors. Only thus can dangerous climate change and chaotic tipping points in the cli-
mate system be avoided. Such a low-carbon economy should be the result of a transition to sustainability, neces-
sitating not just sociotechnical changes but changes in perception, values, behaviour and lifestyles. Such a long-
term transformative change to sustainability may possibly prevent two types of conflicts: climate-induced violent
conflicts, and those driven by resource scarcity. On the conceptual level, this chapter suggests possible linkages
that may be developed in the Anthropocene between sustainable development, human security and sustainable
peace in the context of both a political geoecology—between the natural and social sciences—and a peace ecol-
ogy—between peace, security, development and environmental studies. Its key message is the need for more
conceptual, theoretical and empirical research into possible linkages between peace studies and ecology that
takes into account the changed human and environmental conditions in the framework of the Anthropocene.
The added value is to sensitize research on ‘sustainability transition’ so that it reflects on the impact of its real-
ization on sustainable peace and human security.

Keywords: Anthropocene, sustainability transition, peace, security, development, ecology, environment, sus-
tainable development, human security, sustainable peace, political geoecology, peace ecology, avoidance of
resource and climate conflicts. 

9.1 Introduction2

Since the mid-twentieth century, a fundamental
change in earth history has occurred, brought about
by humankind’s intervention into nature and the
Earth System through the massive consumption and
burning of fossil energy sources. Now, “we are in the
Anthropocene”, as Paul J. Crutzen stated at a confer-
ence in Cuernavaca in late February 2000.3 At about
the same time Hans Joachim Schellnhuber (1999)
called for a ‘second Copernican revolution’ and Wil-
liam C. Clark contributed to the NRC Study (1999)
Our Common Journey. A Transition towards Sus-
tainability (Johnson 2016, in this volume).1 23

In May 2003, during a Dahlem workshop on
“Earth Systems Analysis for Sustainability” William C.

1 PD Dr. Hans Günter Brauch is chairman of Peace
Research and European Security Studies (AFES-PRESS),
an international scientific NGO (Germany) and editor
of five English language book series published by
Springer: the Hexagon series <http://www.afes-press-
books.de/html/hexagon.htm> and two Springer Briefs
series on ESDP <http://www.afes-press-books.de/html/
SpringerBriefs_ESDP.htm> and PSP <http://www.afes-
press-books.de/html/SpringerBriefs_PSP.htm>; and the
two new series: The Anthropocene (APESS) and Pio-
neers in Arts, Humanities,Science,Engnieering, Practice
(PAHSEP); email: <brauch@afes-press.de>.
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Clark, Paul J. Crutzen and Hans Joachim Schellnhu-
ber (2004: 1) spoke of “the extraordinary revolution
in our understanding of the Earth System that is now
underway”. They called for a “new paradigm aiming
at sustainability” and a “new contract between science
and society”, calls prompted by “the urgent need to
harness science and other forms of knowledge in pro-
moting a worldwide sustainability transition that
enhances human prosperity while protecting the
Earth’s life-support systems and reducing hunger and
poverty”. Clark, Crutzen and Schellnhuber (2004: 24)
summarized their observations in this statement:

We are currently witnessing the emergence of a new sci-
entific paradigm that is driven by unprecedented plane-
tary-scale challenges, operationalized by transdiscipli-
nary centennium-scale agendas, and delivered by multi-
scale co-production based on a new contract between
science and society.

These insights have emerged gradually since 1896,
when the Swedish physicist Svante Arrhenius hypoth-
esized a linkage between the burning of hydrocarbon
energy sources (coal, oil, gas) and the accumulation of
greenhouse gases in the atmosphere. It was seventy-
five years until this hypothesis was taken up by natural
scientists in the early 1970s; climate change then
became a recognized scientific issue, and formed a
major research objective for four international scien-
tific programmes (scientization).4 

In the late 1980s, issues of global environmental
change became political problems. For example, in
December 1988 the IPCC was established and a man-
date for the negotiation of the Rio conventions (1992)
was approved by the UN General Assembly (politici-
zation). Since 2000, the possible security impacts of
global environmental change and climate change have
been addressed by policymakers and scientists, that is,
they have been securitized (Brauch 2002, 2009; Gled-
itsch 2012; Scheffran/Brzozka/Brauch et al. 2012;
Scheffran/Brzoska/Kominek et al. 2012; Salehyan 2014;
chapter by Ide/Link/Scheffran et al. in this volume).

Since the end of World War II, in the policy-ori-
ented social sciences, four research fields have
evolved: a) security studies, b) peace studies or peace
research, c) development studies and d) environmen-
tal studies or ecology. There has been only limited sci-
entific exchange between them, especially between
peace studies and environmental studies (chapter 3 by
Stephenson in this volume).5 The linguistic and con-
ceptual evolution of these four key guiding concepts
has been discussed previously in the framework of a
‘conceptual quartet’ (Brauch 2009). 

The study of issues raised by global (environmen-
tal and climate) change has gradually emerged since
the mid-1980s, through four global research pro-
grammes. Only one, IHDP, which focused on the

2 This author is grateful for many critical and constructive
comments and valuable suggestions to Mr Russell Boul-
ding, Bloomington, Indiana, USA; Prof. Dr. Lothar
Brock, J.W. Goethe University, Frankfurt, Germany;
Prof. Dr. Michael Brzoska, director of the ISFH, Ham-
burg University, Germany; Prof. Dr. Ken Conca, Ameri-
can University, Washington DC, USA; Prof. Dr. Simon
Dalby, Wilfrid Laurier University, Waterloo, Canada;
Prof. Dr. Johan Galtung, Norway; Prof. Dr. Nils-Petter
Gleditsch, PRIO, Oslo and University of Trondheim,
Norway; Prof. Dr. Kalevi Holsti, University of British
Columbia, Vancouver, Canada; Prof. Dr. Czeslaw Mes-
jasz, Economic University of Cracow, Cracow, Poland;
Prof. Dr. Ursula Oswald Spring, UNAM, CRIM, Cuer-
navaca, Mexico; Prof. Dr. Jürgen Scheffran, Hamburg
University, Germany. I am also grateful to Nobel laure-
ate Prof. Dr. Paul J. Crutzen (2016), who taught me
more about the human predicament with his work on
the nuclear winter, the Anthropocene and the need for
a ‘sustainability revolution’ than my own discipline. All
shortcomings are solely those of the author.

3 On the history of the ‘Anthropocene’ concept, see Stef-
fen, Grinevald, Crutzen and McNeill (2011); for an over-
view of the public debate, see: Ellis, Erle, 2013:
“Anthropocene”, in: Encyclopedia of Earth; at: <http://
www.eoearth.org/view/article/150125>. The term was
first used by Crutzen and Stoermer (2000); Paul J.
Crutzen (2002, 2012, 2016) independently reinvented
and popularized it. Crutzen has explained, “I was at a
conference where someone said something about the
Holocene. I suddenly thought this was wrong. The
world has changed too much. So I said: ‘No, we are in
the Anthropocene.’ I just made up the word on the spur
of the moment. Everyone was shocked. But it seems to
have stuck.” (Stoermer as cited at: <http://en.wikipe-
dia.org/wiki/Anthropocene> (12 Nov. 2015).

4 See the World Climate Research Programme (WCRP),
which was set up in 1980 (Church, Asrar, Busalacchi et
al. 2011); the International Geosphere–Biosphere Pro-
gramme (IGBP) in 1986 (Noone, Nobre, Seitzinger
2011); DIVERSITAS followed in 1991 and modified in
2002 (Walther, Larigauderie, Loreau 2011); and IHDP
in 1996 (von Falkenhayn, Rechkemmer, Young 2011; see
chapter 14 by Arizpe, Price, Worcester and chapter 15 by
Ehlers in this volume). 

5 This list of area-specific research programmes is not com-
prehensive and many issue-specific research paradigms
and programmes have also emerged, such as globaliza-
tion and migration research, technology assessment and
sociotechnical innovations; and many theory-specific
approaches, such as systems and complexity theory.
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“international human dimensions” of global change,
had a social science focus, and only one of its many
projects on Global Environmental Change and
Human Security (GECHS) addressed ‘human’ security
issues (Barnett/Matthew/O’Brien 2008; Sygna/
O’Brien/Wolf 2013).6 These discussions were evaluated
for the first time by the IPCC (2014, II, chapter 12) in
its fifth assessment report (for a critique, see Gled-
itsch/Nordas 2014). As systematic research on GEC
and peace issues has hardly emerged so far,7 one goal
of this chapter is to inspire more innovative research
of a bridge-building nature in the years to come.

Since the nuclear age began, with the develop-
ment and deployment of nuclear and hydrogen weap-
ons, massive use of such weapons would have been
unable to act as a defence and could only have
destroyed the areas to be defended (von Weizsäcker
1972). Crutzen and Birks (1982) argued that a big
nuclear war could cause a ‘nuclear winter’; this chal-
lenged the views of some US civilian nuclear strategists,
who argued that wars using nuclear weapons could be
fought and won (Gray/Payne 1980) in Central Europe.
While during the Cold War, when a nuclear doomsday
was being discussed, the perceived enemy was always
the ‘other’ superpower (e.g. a war between East and
West) or nuclear nation (Pakistan vs. India), in the
Anthropocene the threat to human survival has funda-
mentally changed from the ‘other’ to ‘us’. 

‘We’ have become the major threat to our own
survival. This threat is no longer posed by the ‘other’
through ‘weapons of mass destruction’ but by our
consumptive behaviour and our use of ‘fossil energy
sources’ that has resulted in an exponential increase in
greenhouse gases (Brauch 2016, 2016a). The impact of
the ‘we’ can be measured by the exponential increase
in greenhouse gas concentration. This rose from
between 260 and 279 ppm during the Holocene (the
last 12,000 years) to 405 ppm in early 2015, with an
increase of 90 ppm since 1958 (315 ppm) alone. This
threat is not posed by weapons but by our unsustain-
able production and consumption patterns. It has
spread rapidly from the industrialized to the develop-
ing threshold countries, who between 1990 and 2015

have increased their CO2 emissions by 50 to 250 per
cent (Brauch 2016b).

Between 2005 and 2010, a new research paradigm,
‘sustainability transition’, was developed by the Dutch
Knowledge Network on Systems Innovations and
Transitions (KSI), using “complex systems analysis, a
socio-technical … and a governance perspective”
(Grin/Rotmans/Schot 2011: xvii). This Handbook aims
to examine possible conceptual linkages between the
proposed ‘sustainability transition’ paradigm, which is
an analytical concept, and the primarily normative
debate on ‘sustainable peace’. So far, the conceptual
linkages between a process of ‘sustainability transition’
and the goal of a ‘sustainable peace’ have not been
systematically addressed. 

Global research into ‘sustainability transition’ has
been discussed at the annual conferences of the Sus-
tainability Transition Research Network (STRN)
since 2009 in Amsterdam,8 while as a normative con-
cept ‘sustainable peace’ is being used and addressed
in UN circles (UN Women;9 UNU [Keating/Knight
2004]) and by NGOs that focus on development
(Busumtwi-Sam 2002), peacebuilding (Sending 2010)
and conflict resolution (Peck 1998) and post-conflict
situations (Roeder/Rothchild 2005). However, it has
hardly been addressed in the framework of ecological,
environmental and global change problems (Oswald
Spring/Brauch/Tidball 2014).

This chapter attempts to contribute to the debate
on conceptual bridge-building between ‘peace
research’ and ‘environmental studies’ in general, and
on the narrower assumed linkages between the impacts
of GEC and GCC for humankind and its security and
the process of ‘facing’ and ‘coping’ with those impacts
through a process of ‘sustainability transition’ with the
goal of avoiding conflict (Galtung’s ‘negative peace’)
and of achieving a ‘sustainable peace’ (Galtung’s posi-
tive peace with justice). One long-term policy goal of
such a ‘sustainability transition’ is a “low-carbon
global economy”, and this was endorsed in June 2015
by the heads of states and governments of the G7 in
Elmau (Germany):

6 O’Brien, Sygna, Wolf (2013); O’Brien, St. Clair, Kristof-
fersen (2010); Matthews, Barnett, McDonald et al.
(2010). 

7 Only a few chapters in the so far three books of IPRA’s
Ecology and Peace Commission (EPC) have discussed
these specific linkages: Oswald Spring, Brauch, Tidball
(2014); Brauch, Oswald Spring, Bennett et al. (2016);
Oswald Spring, Brauch, Serrano et al. (2016).

8 For the STRN, see at: <http://www.transitionsnet-
work.org/>; and for the annual conferences at: <http://
www.transitionsnetwork.org/events/conferences>; the
STRN-Newsletter is available at: <http://www.transi-
tionsnetwork.org/newsletter> and the STRN manifest
is at: <http://www.transitionsnetwork.org/manifest>.

9 See UN Women at: <http://www.unwomen.org/en/
what-we-do/peace-and-security> (1 December 2015).
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We commit to doing our part to achieve a low-carbon
global economy in the long-term including developing
and deploying innovative technologies striving for a
transformation of the energy sectors by 2050 ... To this
end we also commit to develop long term national low-
carbon strategies.10

This ‘long-term’ policy goal has been analysed in
many publications by the OECD11 and the UNEP.12

The UNEP’s International Resource Panel13 has called
for a ‘decoupling’ of sustainable economic growth
from an increase in fossil energy consumption and in
GHG emissions. This requires a better understanding
of the concepts that influence scientists and policymak-
ers who address problems of ‘sustainable development’
(WCED 1987), as well as a better understanding of
‘green growth’ and of a transition towards a ‘low-car-
bon’ economy and society during the twenty-first cen-
tury. 

According to the Summary for Policymakers of the
Synthesis Report of the Fifth Assessment Report
(AR5) of the International Panel on Climate Change
(IPCC 2014: 1,4,6–7), there is general agreement
among scientists and policymakers:

Human influence on the climate system is clear, and
recent anthropogenic emissions of greenhouse gases are
the highest in history. Recent climate changes have had
widespread impacts on human and natural systems. …
Warming of the climate system is unequivocal, and since
the 1950s, many of the observed changes are unprece-
dented over decades to millennia. The atmosphere and
ocean have warmed, the amounts of snow and ice have
diminished, and sea level has risen. … Anthropogenic
greenhouse gas emissions have increased since the pre-
industrial era, driven largely by economic and popula-
tion growth, and are now higher than ever. This has led
to atmospheric concentrations of carbon dioxide, meth-
ane and nitrous oxide that are unprecedented in at least
the last 800,000 years. 

This assessment supports Crutzen’s claim that “we are
now in the Anthropocene”. The effects of this change
in earth history caused by human interventions into
the earth system have been observed, and they are
gradually being understood by scientists and policy-
makers and by the population at large:

Their effects, together with those of other anthropo-
genic drivers, have been detected throughout the cli-
mate system and are extremely likely to have been the
dominant cause of the observed warming since the mid-
20th century. … In recent decades, changes in climate
have caused impacts on natural and human systems on
all continents and across the oceans. Impacts are due to
observed climate change, irrespective of its cause, indi-
cating the sensitivity of natural and human systems to
changing climate. … Changes in many extreme weather
and climate events have been observed since about 1950.
Some of these changes have been linked to human influ-
ences, including a decrease in cold temperature
extremes, an increase in warm temperature extremes, an
increase in extreme high sea levels and an increase in the
number of heavy precipitation events in a number of
regions.

Empirical evidence from the observed security
impacts of climate change is still limited, and the link-
age is contested among social scientists (Burke/
Miguel/Satyanath et al. 2009; Hsiang/Burke/Miguel
2013; Buhaug 2010, 2014; Bernauer/Böhmelt/Koubi
2013; Theisen/ Gleditsch/Buhaug 2013); however, the
strategic, military14 and intelligence community (NIC
2008, 2012, 2012a) has taken into account considera-
tions of climate in planning their medium- and long-
term postures, so that they will be able to protect
their infrastructure and operate their forces under
these changed conditions.

Policymakers and science advisers in the UK have
argued that, as a consequence of these assumed and
projected impacts on security, humankind may face
two new and closely related security threats during this
century—from the impact of climate change and from
declining resources. British Defence Secretary John
Reid and Sir David King, a former science adviser to
Prime Minister Tony Blair, mentioned the dual chal-
lenge of climate-induced and scarcity-driven violent
resource conflicts. On 28 February 2006, John Reid
warned, in a speech at Chatham House:

that global climate change and dwindling natural
resources are combining to increase the likelihood of
violent conflict over land, water and energy. Climate

10 See G7 Leaders’ Declaration, Schloss Elmau, Germany,
8 June 2015; at: <https://www.whitehouse.gov/the-press-
office/2015/06/08/g-7-leaders-declaration> (14 August
2015).

11 See OECD on “green growth”, at: <http://www.
oecd.org/greengrowth/> (13 Nov. 2015); for publica-
tions on green growth, see at: <http://www.oecd. org/
greengrowth/green-growth-key-documents.htm> (13 Nov.
2015). 

12 See all recent UNEP publications, at: <http://
www.unep.org/publications/> (13 Nov. 2015); see on
the green economy at: <http://www.unep.org/greene-
conomy/> (13 Nov. 2015). 

13 See on this panel and its publications, at: <http://www.
unep.org/resourcepanel/> (13 Nov. 2015).

14 Brzoska (2015); at: <http://www.emeraldinsight.com/
doi/abs/10.1108/IJCCSM-10-2013-0114?journalCode=ij
ccsm&>. 
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change, he indicated, ‘will make scarce resources, clean
water, viable agricultural land even scarcer’—and this
will ‘make the emergence of violent conflict more rather
than less likely’.15

Sir David King claimed in 2004 that during the
twenty-first century climate-induced conflicts will be a
bigger threat than terrorism;16 in 2009 he argued that
the US intervention in Iraq in 2003 was primarily
driven by energy security concerns, given the reliance
of the US “on foreign oil from unstable states”. 

‘Unless we get to grips with this problem globally, we
potentially are going to lead ourselves into a situation
where large, powerful nations will secure resources for
their own people at the expense of others.’ … ‘I went
into the White House in 2001 to persuade them that de-
carbonising their economy was the way forward. I didn’t
get much shrift at that time. What I can tell you is that,
if I had managed to persuade the government of Amer-
ica that investing (instead of going into Iraq) in de-car-
bonising their economy with roughly a tenth of [the esti-
mated $3 trillion the US spent on the war], they would
have managed it.’ … King summed up by saying that
with growing population and dwindling resources, fun-
damental changes to the global economy and society
were necessary.17

In the aftermath of the dual natural geophysical haz-
ard (an earthquake triggering a tsunami) that hit Fuk-
ushima on 11 March 2011 and caused the meltdown of
several nuclear reactors, the ‘cheap’ answer to anthro-
pogenic climate change—by moving to nuclear
energy—was challenged. This had a negative effect on
German politics, and a few months later the German
government decided to move out of nuclear energy.
Meanwhile Japan—after a temporary shutdown of most
of its reactors—only three years later, during the Abe
administration, resumed the use of its nuclear reactors
for electricity production. 

The reaction of society and of the political world
to the scientific assessments of the IPCC and the

hydro-meteorological hazards triggered by both cli-
mate change and by geophysical natural disasters has
been significantly different in the major democracies.
Australia, New Zealand, Spain, Canada, Portugal,
Japan and the US all missed their national reduction
targets under the UNFCCC’s Kyoto Protocol. On the
other hand, Russia, all the former Socialist countries,
the UK, Germany, the EU, France and Italy stuck to
their commitments and even over-performed, for differ-
ent reasons.18 So far, only the twenty-eight EU coun-
tries have agreed on a joint strategy aiming at a low-car-
bon economy and society by 2050 (EU 2011; Brauch
2016: see chapter 42 by Happaerts in this volume); but
at least the goal was endorsed by the US President
and by the prime ministers of Japan and Canada dur-
ing the G8 conferences between 2007 and 2011.

Is there a linkage between the two perceived new
security threats and the fundamental transformation
of the economy and society suggested by the propo-
nents of the ‘sustainability transition’ research para-
digm, with the normative goal of a sustainable peace?
The observed anthropogenic changes in the earth’s
climate system have triggered physical impacts (tem-
perature increase, sea-level rise, precipitation changes
and increases in extreme weather events) and societal
outcomes (migration, crises and conflicts), and these
have increasingly posed environmental challenges that
may become ‘human’ and also ‘national’ and ‘interna-
tional security problems and concerns’ (Brauch 2002,
2009; WBGU 2008; UNSG 2009; Scheffran/Brzoska/
Brauch et al. 2012; Gleditsch 2012, IPCC 2014). This
anthropogenic change in earth history (Steffen/Grine-
vald/Crutzen et al. 2011) requires a reconceptualiza-
tion of the four key concepts of peace, security, devel-
opment and environment, as well as of the linkages
between ‘sustainable development’ (WCED 1987),
‘human security’ (UNDP 1994; CHS 2003) and ‘sus-
tainable peace’ (Peck 1998), in the framework of the
Anthropocene. 

A heuristic research question is whether and to
what extent a transition towards sustainability may—in
some future scenarios—help prevent the two related
climate-induced and resource scarcity-driven violent

15 Michael T. Klare: “The Coming Resource Wars—Amer-
ica's closest ally has announced that climate change has
ushered in an era of violent conflict over energy, water
and arable land”, in: Alternet (9 March 2006); at: <http://
www.alternet.org/story/33243/the_coming_resource_
wars>.

16 Steve Connor: “US Climate Policy Bigger Threat to
World than Terrorism”, in: Global Policy Forum (9 Jan-
uary 2004); at: <https://www.globalpolicy.org/global-
taxes/45219.html>.

17 David King, 2009: “UK’s ex-science chief predicts cen-
tury of ‘resource’ wars”, in: The Guardian, 133 February;
at: <http://www.theguardian.com/environment/2009/
feb/13/resource-wars-david-king>.

18 See: “Changes in greenhouse gas emissions excluding
Land Use, Land Use Change and Forestry (LULUCF)
from 1990 to 2012 in percent”. Source: UNFCCC
(2014), at: <http://unfccc.int/ghg_data/ghg_data_
unfccc/items/4146.php>; with data without LULUCF
<http://unfccc.int/files/inc/graphics/image/jpeg/total_
excl_2014.jpg> and with LULUCF <http://unfccc.int/
files/inc/graphics/image/jpeg/total_incl_2014.jpg> (13
November 2015).
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conflicts (as suggested by Sir David King) and whether
such a process may thus be beneficial for achieving the
goal of sustainable peace in the Anthropocene. Since
our experience is that the two previous agricultural and
industrial revolutions have resulted in a revolution in
warfare and more deadly conflicts (Brauch 2016), such
a thought experiment is necessary so that the context
of the research on sustainability transitions can be
broadened in order to take ‘peace and security’ con-
siderations in the Anthropocene into account.19

This chapter is structured in ten parts. After this
introduction, the Anthropocene is framed in the con-
text of historic times (9.2), and the dual thesis is
developed that we are both the ‘threat’ but also the
‘solution’, if we can aim for policy constellations that
prevent new environmental and climate conflicts from
occurring (9.3). After a brief summary of the concep-
tual quartet (9.4), the linkages between these four key
concepts are discussed as ‘sustainable development’
(9.5), ‘human security’ (9.6), and as ‘sustainable peace’
in the Anthropocene (9.7). These conceptual consider-
ations are further explored in the framework of two
new proposed scientific approaches: a wider ‘political
geoecology’ (9.8) and a ‘peace ecology’ (9.9). The
chapter finally offers hypothetical considerations on
linkages between ‘sustainability transition’ and ‘sus-
tainable peace’ in the Anthropocene (9.10).

9.2 Historical Times: We are Living in 
the Anthropocene

In the natural and social sciences six historical times
are distinguished. These have triggered numerous
contextual changes of different duration. Elsewhere,
the author has examined past long-term transforma-
tions, turning points and transition processes, focus-
ing specifically on the Anthropocene (Brauch 2016).
In earth and human history, five historical times may
be distinguished. This argument is inspired by Brau-
del’s (1969, 1972) three historical times: the history of
structures, of repetitive cycles and of events, as well as
by Crutzen’s reference to the Anthropocene. 

As has been argued elsewhere, the peaceful global
change of 1989 was not a victory for the military supe-
riority of the West (Schweitzer 1994), but rather the
result of a ‘learning’ (Grunberg/Risse-Kappen 1992)
by the new Soviet leadership that triggered unintended
results (Brauch 2016). Since the end of the Cold War,
‘transition studies’ has emerged in political science,
focusing on the transition of state socialist political,
economic and societal systems towards Western ‘neo-
liberal’ market economies (Wolfgang Merkel 1996). 

However, the discourse on ‘sustainability transi-
tion’ fundamentally differs from that on ‘transition
studies’. It addresses transformations in scientific,
societal, economic, and political systems, together
with a radical cultural transformation that can prevent
catastrophic changes in climate, soil and water and
major losses in biodiversity. The ‘industrial revolution’
and the many technological innovations led to a major
human intervention into the earth system with an
exponential increase in greenhouse gases (GHG) in
the atmosphere, something that had not occurred in
millions of years of climate variability (IPCC 1990,
1996, 2001, 2007, 2013).

The emerging scientific debate on ‘sustainability
transition’20 addresses the many needs to reduce GHG
emissions. There are both multilateral obligations to
reduce emissions quantitatively, and a need for unilat-
eral transformations. But since the UNFCCC and its
Kyoto Protocol did not achieve their goals, due to a
lack of political will to implement these obligations
(Brauch 2012), unilateral strategies to reduce both
GHG emissions and energy intensity21 have become
more important as a coping strategy for facing the
impacts of global environmental and climate change. 
(see chapter 1 on the outcome of COP 21 in Paris).

Taking a sociotechnical perspective on “the dynam-
ics of transitions”, Geels and Schot (2010: 11–12)
described five characteristics of transitions:

19 In a comment to an earlier draft of this chapter Kalevi
Holsti argued that the author wants “to marry peace
research with environmentalist thought in order to pro-
vide a conceptual framework for developing systematic
thought about ‘sustainability transition’. … The road to
sustainability transition is blocked by traditional Hobbe-
sian security thinking, by continued blockage of mean-
ingful GHG-emission reduction policies, by subsidies to
oil and other carbon industries, by lack of political will,
by industry lobbies, and the like.” Holsti is “somewhat
more pessimistic … on future possibilities” noting that
most of the literature ignores “the demand side of the
equation”. He claims that our epoch is dominated by the
philosophy of possessive individualism”, where “we focus
on the consequences of this philosophy rather than its
causes”. And he continues “the optimists argue that
technological advances can resolve the incompatibility
between our prevailing definitions of the ‘good life’ and
its consequences on the biosphere. … The other sources
of international conflict seem to be much stronger.”
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• Transitions are co-evolution processes that require
multiple changes in sociotechnical systems and con-
figurations. …

• Transitions are multi-actor processes, which entail
interactions between social groups such as busi-
nesses, firms, different types of user groups, scien-
tific communities, policymakers, social move-
ments and special interest groups.

• Transitions are radical shifts from one system or
configuration to another. The term ‘radical’ refers
to the scope of change, not to its speed….

• Transitions are long-term processes (40–50 years);
while breakthroughs may be relatively fast (e.g. 10
years), the preceding innovation journeys through
which new sociotechnical systems gradually
emerge usually take much longer (20–30 years).

• Transformations are macroscopic. The level of
analysis is that of the ‘organizational fields’.

In Geels’ and Schot’s view, Braudel’s historical times
offer a general heuristic “for studying long-term pro-
cesses, multi-causality, co-evolution, lateral thinking,
anti-reductionism, patterns, context and the use of dif-
ferent time scales” (Geels/Schot 2010: 15). In their
dynamic model they distinguish between niches,
where the radical innovations occur; the sociotechni-
cal landscape that offers the exogenous context; and
the middle level of the sociotechnical regime, where
the innovations have to succeed and overcome multi-
ple obstacles.22

This Dutch research project influenced a policy
report from the German Advisory Council on Global
Change (WBGU 2011) on a ‘Social Contract for Sus-
tainability’ (2011). This argued that the transformation

to a low-carbon society requires an ‘accelerated pace of
innovations’ but there is also a need to overcome the
hurdles, including cutting subsidies for fossil energy
sources and making use of favourable trends in society.
“Sustainable development means more than climate
protection [and] include[s] many other natural
resources, such as fertile soil and biological diversity”.
The WBGU (2001:93) adapted Geels’s model and
added several megatrends in both the Earth System
(climate, biodiversity, land degradation, water, raw
materials) and the Human System (development,
democratization, energy, urbanization, food), where
innovative changes in the regime may directly affect
the megatrends. The WBGU report stated that

[t]he transformation into a sustainable society requires a
modern framework to allow … almost nine billion peo-
ple to lead ‘the good life’, both in terms of living with
each other, and living with nature: a new Contrat Social
… [that] represents a special agreement between science
and society. … It is also about a new culture of demo-
cratic participation. … A low-carbon transformation can
only be successful if it is a common goal, pursued simul-
taneously in many of the world’s regions. Therefore, the
social contract also encompasses new ways of shaping
global political decision-making and cooperation
beyond the nation state.23 

The WBGU (2011: 5) discussed the global “remodel-
ling of economy and society towards sustainability”
with the goal of changing “production, consumption
patterns and lifestyles in all three key transformation
fields … in such a way that global greenhouse gas
emissions are reduced to an absolute minimum over
the coming decades, and low carbon societies can
develop.” The social dynamics for a change in the
direction of climate protection requires a knowledge-
based strategy, a proactive state to establish a relevant
framework aiming for structural change by guarantee-
ing the implementation of climate-friendly innova-
tions, and it also counts on the cooperation of the
international community and on global governance

20 See the Sustainability Transition Research Network
(STRN); at: <http://www.transitionsnetwork.org/> (22
January 2015), which focuses on sustainability problems
in the energy, transport, water and food sectors from
different scientific perspectives on the ways: “in which
society could combine economic and social develop-
ment with the reduction of its pressure on the environ-
ment. A shared idea among these scholars is that due to
the specific characteristics of the sustainability problems
(ambiguous, complex) incremental change in prevailing
systems will not suffice. There is a need for transforma-
tive change at the systems level, including major changes
in production, consumption that were conceptualized as
‘sustainability transitions’.”

21 According to a Special Report by The Economist on
Energy and Technology (17 January 2015), China had the
highest increase in the consumption of fossil energy but
also the highest decline in energy intensity between
1990 and 2012 and spent over $56 billion on renewables
in 2013, more than all of Europe.

22 The figure is available in Geels and Schot (2007), at:
<http://www.sciencedirect.com/science/article/pii/
S0048733307000248> and at: <https://www.google.
com/search?q=Geels%2C+Schot+2007&ie=utf-8&oe=
utf-8>; and Geels (2012); at: <http://community.
eldis.org/.5ad501d7/Geels%202012%20corrected%20
proofs.pdf>.

23 See WBGU, Press Release on: “Low-Carbon Economy
and Sustainable Development: A Social Contract for
Sustainability”; at: <http://www.wbgu.de/fileadmin/
templates/dateien/presse/presseerklaerungen/down-
loads/ wbgu_presse_20110407_engl.pdf>.
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structures as the indispensable driving force for the
transformation (WBGU 2011: 5–6).

Both the Dutch project and the WBGU Report
(2011) avoided any contextualization of their theoreti-
cal approach and their policy proposal in the interna-
tional foreign and security context and there was no
discussion of the two related concepts of ‘human
security’ and ‘sustainable peace’ in the Anthropocene
era of earth history.

9.3 Not ‘They’ but ‘We’ are the 
Threat and Solution

In strategic studies, the ‘other’ country, with its mili-
tary forces, economic potential and ideological attrac-
tiveness, was perceived as ‘the threat’. With globaliza-
tion and the emergence of ‘new wars’ (Kaldor 1999,
2002, 2012, 2013) with an ‘asymmetric’ and often
‘invisible’ opponent in the form of terrorists, drug car-
tels, or organized crime, this logic has not changed
during the US-led ‘war on terror’. But with the emer-
gence of the global debate on the security implica-
tions of global environmental and climate change, a
totally different type of threat has been identified,
where human beings as producers and consumers pose
a threat that cannot be defeated by military means.
Georg Boomgarden (2007), a state secretary of the
German foreign ministry, argued:

‘If we ask ourselves who the enemy is in climate change,
using the concepts of classic security policy, we must
conclude that we are turning nature itself into an
enemy’. … ‘And with this enemy, neither deception nor
deterrence is going to be of any use. The later we adapt,
the greater the cost will be’. … Avoiding security-relevant
cataclysms of global extent required the course to be set
today. The time window for possibly irreversible pro-
cesses to occur as a result of global temperatures rising
by more than two degrees compared to pre-industrial
days was about to close.

The German Advisory Council on Global Change
(WBGU 2008) argued in a previous report on Cli-
mate Change as a Security Risk that “without resolute
counteraction, climate change will overstretch many
societies’ adaptive capacities within the coming dec-
ades. This could result in destabilization and violence,
jeopardizing national and international security to a
new degree”. But a positive outcome may also be pos-
sible if the international community “recognizes cli-
mate change as a threat to humankind and soon sets
the course for the avoidance of dangerous anthropo-
genic climate change by adopting a dynamic and glob-
ally coordinated climate policy”.

The report described probable new conflict con-
stellations “as typical causal linkages at the interface
of environment and society, whose dynamic can lead to
social destabilization and, in the end, to violence”: a)
climate-induced degradation of freshwater resources;
b) climate-induced decline in food production; c) cli-
mate-induced increase in storm and flood disasters;
and d) environmentally-induced migration. The
WBGU identified “six key threats to international
security and stability which will arise if climate change
mitigation fails”: 1) a possible increase in the number
of weak and fragile states as a result of climate
change; 2) risks to global economic development; 3)
risks of growing international distributional conflicts
between the main drivers of climate change and those
most affected; 4) the risk to human rights and the
industrialized countries’ legitimacy as global govern-
ance actors; 5) the triggering and intensification of
migration; and 6) the overstretching of classic security
policy. In the WBGU’s view, “climate policy …
becomes preventive security policy, for if climate policy
is successful in limiting the rise in globally averaged sur-
face temperatures to no more than 2°C relative to the
pre-industrial value, the climate-induced threat to inter-
national security would likely be averted”.

When the Norwegian Nobel Committee awarded
the Nobel Peace Prize of 2007 to both the IPCC and
to Al Gore it justified its choice by stating:

Extensive climate changes may alter and threaten the liv-
ing conditions of much of mankind. They may induce
large-scale migration and lead to greater competition
for the earth’s resources. … There may be increased dan-
ger of violent conflicts and wars, within and between
states. … The Norwegian Nobel Committee is seeking
to contribute to a sharper focus on the processes and
decisions that appear to be necessary to protect the
world’s future climate, and thereby to reduce the threat
to the security of mankind.

In its Fifth Assessment Report (AR5), the IPCC
(2014) assessed the literature on climate change and
human security (Gleditsch 2015; Brauch 2016).

In the Anthropocene, with the intervention of
humankind into the earth system and into nature, ‘we
are the threat’ that is posed by ‘our’ economic behav-
iour and by the prevailing production, transportation
and consumption processes that rely heavily on the
burning of hydrocarbons for the production of our
food, goods and services and for our movement. 

If ‘we are the threat’, then a sustainable peace pol-
icy in the Anthropocene has to address these multiple
causes that are unrelated to classic security considera-
tions. Such a ‘sustainable peace’ policy must deal with
the obstacles to policies that aim for a sustainability
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transition or a great transformation of major economic
sectors; but it must also address our values, percep-
tions, world views, and mindsets, all of which influence
our economic, societal, political and consumptive
behaviour. It also requires major changes in our agri-
cultural, economic, housing, transportation, and envi-
ronmental policies, with the aim of a gradual demate-
rialization and decarbonization of the energy and
other key economic sectors that have been major pro-
ducers of greenhouse gases. This challenges the Hob-
besian thinking that relies on military solutions whose
aim is the control of those regions and countries that
have the largest reserves of fossil energy sources. 

9.4 ‘Conceptual Quartet’ in the 
Anthropocene: Peace—Security—
Development—and the 
Environment

Of the four concepts of a ‘conceptual quartet’
(Brauch 2008), peace and security are key goals of the
UN Charter. ‘Development’ and ‘environment’ were
added to the political agenda in the 1950s and 1970s.
While these concepts have been widely used in the
social sciences, systematic conceptual analyses of these
concepts and their linkages are rare. 

In the Anthropocene there is a need to reconcep-
tualize these four key concepts and the related linkage
concepts of ‘sustainable development’ (1987), ‘human
security’ (1994) and ‘sustainable peace’ (1998). These
three linkage concepts are considered as conceptual
pillars of two proposed research programmes of a
“political geoecology” and of a “peace ecology” under
the specific conditions of the Anthropocene, the new
era of earth history we have silently entered.

9.4.1 The Peace Concept

The English word ‘peace’ originates from the Latin
‘pax’. The German word ‘Frieden’ indicates a ‘condi-
tion of quietness, harmony, resolution of warlike con-
flicts’, and in Russian ‘mir’ means both ‘peace’ and
‘the world’. While the Greek eirene, the Hebrew sha-
lom, and the Arab salām all imply ‘peace with justice’,
the Hindi ahimsa adds the ecological dimension.24 

Plato argued that war and conflicts should be
avoided within the polis. Aristotle stressed that all
political goals can only be realized under conditions
of peace, and war is only acceptable as a means for
the defence of the polis. During the Roman period,
‘pax’ was closely tied to law and contracts, where the

pax Romana relied on subjugation under the emperor
in exchange for protection against external intruders.
Besides ‘peace within the state’ that was achieved
through its monopoly of the means of force, ‘peace
between and among states’ has been a major concern
of international law since the sixteenth century.
Authors have still considered war a legitimate means
for the realization of interests between states (ius ad
bellum), while calling for constraints during war (ius
in bello). In his treatise for an eternal peace (1795),
Kant proposed a ban on war itself and developed a
legal framework for a permanent peace based on six
preliminary and three definite articles that called for a
democratic system of rule, a league of nations, and
respect for human rights. 

After World War I, the Kantian tradition influ-
enced the creation of the League of Nations, while
after World War II, the United Nations gained teeth
with the Security Council. However, during the Cold
War a bipolar power system dominated, with nations
relying on military alliances instead of on the ‘collec-
tive security’ of the UN Charter. With the end of the
Cold War, ‘new wars’ emerged as resource, ethnic, and
religious conflicts, primarily within states but also as
pre-emptive wars. During the 1990s proposals for a
new international order were gradually replaced by
power-driven concepts of preventive wars and the ‘war
on terror’. 

Detached from these political contexts, peace has
been defined as a ‘basic value’ and as a ‘goal of polit-
ical action’, as a situation of non-war, or as a utopia of
a just and sustainable world. Galtung (1967, 1968,
1969; Galtung/Fischer 2013) distinguished between
‘negative peace’ (absence of physical or personal vio-
lence) and ‘positive peace’ (absence of structural vio-
lence, repression, and injustice), taking into account
the methods of “economic exploitation and/or polit-
ical repression in intra-country and inter-country class
relations”. He distinguished negative, indifferent and
positive relations that often result in negative peace
(absence of violence, cease-fire, indifferent relations)
or positive peace (harmony).25 

In the UN Charter of 1945, the ‘concept of peace’
is noted as its key mission in Art. 1,1: “to maintain

24 For a discussion of the “meanings of peace” that
includes the philosophical debate in China (including
Lao Tzu, Confucius, Mo Tzu), and in Buddhist, Hindu,
and Judaeo-Christian thinking with the goal of “achiev-
ing positive peace”, see Webel, Barash (22008), part IV
on “Building Positive Peace”, in a chapter on “Ecological
Well-Being” (397–418); see also Oswald Spring (2008a).
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international peace and security”, and “to take effec-
tive collective measures for the prevention and the
removal of the threats to the peace, and for the sup-
pression of acts of aggression or other breaches of the
peace”, as well as peaceful conflict settlements.
Wolfrum (1994: 50) pointed to both narrow and wide
interpretations of peace in the UN Charter. In Art.
1(2) and 1(3) the Charter uses a wider and more posi-
tive peace concept when it calls for the development
of “friendly relations among nations” and for “inter-
national cooperation in solving international prob-
lems of an economic, social, cultural, or humanitarian
character.” In chapter VI on the Pacific Settlement of
Disputes, Art. 33 uses a ‘negative’ concept of peace
that is “ensured through prohibitions of intervention
and the use of force” (Tomuschat 1994: 508). In Chap-
ter VII of the UN Charter dealing with “Action with
Respect to Threats to the Peace, Breaches of the
Peace, and Acts of Aggression”, in Art. 39, a ‘negative’
concept of peace dominates, with a reference to “the
absence of the organized use of force between states”.
In the framework of Chapter IX on “International
Economic and Social Cooperation”, Art. 55 (3) refers
to “universal respect for, and observance of, human
rights and fundamental freedoms.” It has been sug-
gested that “the right of self-determination, to peace,
development, and to a sound environment” (Partsch
1994: 779) should be incorporated as “human rights
of the third generation” (Vasak 1984: 837). 

Thus, in the UN Charter of June 1945, a narrow or
‘negative’ concept of peace has been at the centre
with a few direct references to ‘positive’ aspects to be
achieved by ‘friendly relations among nations’, and by
‘international cooperation’. The ‘positive peace’ con-
cept indicates peaceful social and cultural beliefs and
norms, the presence of economic, social and political
justice and a democratic use of power including non-
violent mechanisms of conflict resolution. ‘Sustaina-
ble peace’ or ‘peace with nature’ was added later to
the debate in the UN. 

Inspired by the ‘ahimsa’ concept, Mahatma Gan-
dhi’s thinking had a significant impact on Arne Næss’s

(1973, 1986, 1989) environmental philosophy and his
‘deep ecology’, and on Schumacher’s (1999) ‘small is
beautiful’ philosophy. Within peace research, only a
few scholars addressed environmental challenges,
among them Kenneth and Elise Boulding.26 In The
Economics of the Coming Spaceship Earth (1966,
1970),27 Kenneth Boulding used the symbol of cow-
boys arguing that the world of unlimited resources is
coming to an end, and in Ecodynamics (1978)28 he
combined evolutionary biology, ecology, peace
research and Keynesian, socio- and environmental
economics (Khalil 1996). Later, Boulding (1983) devel-
oped his concept of the ‘empty niche’ in biology, soci-
etal evolution and artefacts, biological catastrophes,
ecological and human interactions, social ecosystems
and finally, evolutionary economics. Elise Boulding
co-edited a book on climate change (Chen/Boulding/
Schneider 1983) and linked peace to ecology, insisting
that there is no true peace without ecological links,
respect for nature and human ecology (Morrison
2005). The concepts of ‘environmental peacebuilding’
(Conca 2002) and ‘peace ecology’ (Kyrou 2007;
Oswald Spring/Brauch/Tidball 2014; Amster 2014)
later contributed to this bridge-building.

In the US peace research and international rela-
tions community Patrick M. Regan (2014) and Paul F.
Diehl (2016), in their presidential addresses to the
Peace Studies Society (2013) and the International
Studies Association (2015), called for “Bringing peace

25 Johan Galtung commented on an earlier draft: “To me
both sustainable peace and environment are guided by
two basic deep structures: diversity and symbiosis;
hence very dynamic. To impose one culture, Western,
one structure, capitalism will lead to the collapse of
both; cultures-structures in partnership and species, abi-
ota and biota in symbiosis will lead to higher complex-
ity, evolution—that then has to be watched but is
promising.  What I read seems to me very compatible
with these simple propositions.”

26 Russell Boulding, the oldest son of Elise and Kenneth
Boulding, wrote to this author on 10 February 2015 that
the oldest comment of his father on environmental
issues “was his poem A Conservationist’s Lament; The
Technologist’s Reply which he wrote during the … 1955
symposium on Man’s Role in Changing the Face of the
Earth. [His] 1966 paper Economics of the Coming
Spaceship Earth is probably the most often cited paper
…, but he laid some theoretical foundations for an
approach to sustainable economics in A Reconstruction
of Economics (Boulding 1950) and even earlier critiques
of mainstream economic theory.  … Robert Scott’s
[2015] biography … discuss[es] the 1950 book and also
the 1966 paper and its significance/impact on the devel-
opment of ecological economics.  …  Scott notes that
[his] first actual reference to Spaceship Earth was in a
speech given in May 1965 titled Earth as a Space Ship
presented to the Committee on Space Sciences and
Washington State University.   [In] April 1965 he pre-
sented a paper Economics and Ecology at a Conserva-
tion Foundation Conference on “Future Environments
in North America” (1966). 

27 See: <http://www.jayhanson.us/page160.htm>.
28 For a summary by Tanya Glaser, see at: <http://www. col-

orado.edu/conflict/peace/example/boul7525.htm>.
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back in” and for “Looking beyond war and negative
peace”, thus returning to suggestions put forward by
Quincy Wright (1942, 1954) and Johan Galtung (1964,
1967, 1985, 2012) decades earlier. Neither Regan nor
Diehl addressed environmental challenges, nor did
they try to recontextualize peace in the framework of
the Anthropocene. 

Environmental issues were not discussed in Peter
Wallensteen’s (2015) book on quality peace, but he
mentioned climate change twice, writing about the
present post-Cold War period as “a time that soon
will be described as an imprudent spending spree
before the Great Global Climate Crisis, similarly to
how the 1920s is now seen as the irresponsible period
before the Great Depression” (p. 61) and as a source
of new cooperation over dwindling resources, arguing
that scarcity may give rise not only to conflict but also
to cooperation (p. 193).29

In the framework of the ‘silent transition’ in earth
history from the Holocene to the Anthropocene, the
peace concept must be reconceptualized, and the
goals of peace studies and peace research courses and
degrees must be developed further so that they can
reflect on the impacts of our own productive and con-
sumptive behaviour as a cause of global environmental
change and thus also of its potential violent conse-
quences. The normative goal of ‘peace with nature’ in
a process of transition towards more sustainable
development strategies of decarbonization and dema-
terialization must be addressed. The first step is one
of agenda-setting.

9.4.2 The Security Concept

The reconceptualization of security in the twenty-first
century30 has gradually evolved since the end of the
East–West conflict (1989–1991) and has been influ-
enced by the end of the Cold War, processes of glo-
balization, and the emerging impacts of global envi-
ronmental change. Since the late 1970s, an expanded
concept of security has been discussed in academia
(Krell 1981; Buzan 1983). In the policy debate, the
‘security concept’ has gradually widened since the late

1980s. Ullman (1983), Mathews (1989) and Myers
(1989, 1993) put environmental concerns on the US
national security agenda. Since the 1990s, many Euro-
pean governments have adopted an extended concept
of security. 

Buzan, Wæver and de Wilde (1998) distinguished
between wideners and traditionalists, focusing on the
primacy of a narrow military concept of security (Walt
1991; Chipman 1992). The Copenhagen School
(Wæver 1995, 1997; Buzan/Wæver/de Wilde 1998) dis-
tinguished five dimensions (military, political, eco-
nomic, societal and environmental) and five referent
objects or levels of analysis (international, regional,
national, domestic groups, individual). But they did
not review the sectorialization of security (Brauch
2009a) from the perspective of national, international
and human security (Brauch 2009). Others referred to
five vertical levels of security analysis: global or plane-
tary (Steinbruner 2000), regional (Buzan/Wæver
2003), national (Tickner 1995), societal (Møller 2003;
Wæver 2008) and human (UNDP 1994; CHS 2003)
security. 

In the post-Cold War era, within the UN, NATO
and the EU, different security concepts have coexisted:
a state-centred political and military concept, and an
extended security concept with economic, societal, and
environmental dimensions, while some countries have
adhered to a narrow concept of national security that
emphasizes the military dimension.

Although since the Westphalian order (1648)—and
especially since the nineteenth century—the key secu-
rity ‘actor’ has been the ‘state’ (Holsti 1991, 2016), it
has not necessarily been the major ‘referent object’,
which is often referred to as ‘the people’, whose sur-
vival is at stake. A major debate has evolved since the
late 1980s over whether the state as the key referent
object (‘national security’) should be extended to
include the people (individuals, humankind) as
‘human security’. Buzan (1991) distinguished between
the international, state and individual levels of analy-
sis and emphasized the inherent tension between the
latter two, but he remained critical of the human secu-
rity approach (Buzan 2004a).

While the classical means and instruments of a
narrow security policy have remained the prerogative
of the military and diplomacy, in the EU this classical
domaine réservé of the nation state is changing with
common policies and strategies, and increased com-
mon voting in international institutions (UN, OSCE).
In many international regimes (food, climate, deserti-
fication), the EU is a full member alongside its twenty-
eight member states. Its common European Foreign

29 The author is grateful to Peter Wallensteen for this ref-
erence (by email on 18 November 2015).

30 This section relies on Brauch, Oswald Spring, Grin et al.
(2009) and on Brauch, Oswald Spring, Mesjasz et al.
(2009, 2011). For an overview of the debate on the
reconceptualizing of security, see Brauch (2005, 2008,
2009a, 2011, 2012), and from a peace research perspec-
tive, see Albrecht and Brauch (2008).
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and Security Policy (CFSP) and Security and Defence
Policy (ESDP) have affected the traditional national
military and diplomatic leverage. 

Within international organizations sector-specific
security concepts are widely used, such as ‘environ-
mental security’, ‘food security’, ‘global health secu-
rity’, ‘energy security’, and ‘livelihood security’. The
drivers of the theoretical security discourse and the
centres of conceptual innovation have shifted away
from the United States. During the 1980s, conceptual
thinking on ‘alternative security’ in Europe searched
for alternatives to mainstream deterrence doctrines
and nuclear policies (Weizsäcker 1972; Brauch/Ken-
nedy 1990, 1992, 1993; Møller 1991). By 2008, dis-
courses on security were no longer a primarily Ameri-
can social science (Crawford/Jarvis 2001; Hoffmann
2001). The American national security concept was
challenged by alternative security experts in Europe
from the 1970s onwards and also by new national per-
spectives during the 1990s, when geopolitics re-
emerged in southern Europe (France, Italy, Spain)
and elsewhere. Since 1990, new centres of conceptual
innovation have emerged and new journals on secu-
rity problems have been launched.

• In Europe, Aberystwyth, Paris, and Copenhagen
are associated with critical ‘schools’ of security
theory (Wæver 2004).

• The human security concept was promoted by
Mahub ul Haq (UNDP 1994), and developed fur-
ther by the Human Security Commission (CHS
2003) co-chaired by Sadako Ogata and Amartya
Sen.

• Civil society organizations in South Asia devel-
oped the concept of livelihood security.

• International organizations introduced the sec-
toral concepts of energy, food, water, health, and
soil security.

• In the US, Canada and Switzerland the environ-
mental security concept and research into it devel-
oped during the 1990s.

• The Earth System Science Partnership (ESSP) and
its four programmes: IHDP (International
Human Dimensions Programme), IGBP (Interna-
tional Geosphere–Biosphere Programme), WCRP
(World Climate Research Programme) and Diver-
sitas resulted in global scientific networks that are
addressing new security problems.

These new centres of conceptual innovation chal-
lenged the narrow state-focused security concept of
realists during the Cold War. But the world view of
experts working on war, security and strategic studies

still determines the political mindsets of decision-mak-
ers in the post-Cold War era (Albrecht/Brauch 2008).
From 1989, in environmental security research, three
phases have been distinguished (Dalby/Brauch/
Oswald Spring 2009) and a fourth phase has been
suggested (Oswald Spring/Brauch/Dalby 2009). 

In the Anthropocene, the new era of earth history,
the goals of the security concept must again be recon-
ceptualized and the tasks of security policy must be
redefined. If the ‘other’ nation, its weapons and ideol-
ogies are not the ‘sole’ or ‘major’ threat to the survival
of humankind any longer and ‘we’ have become a new
non-military threat to our own survival, security must
increasingly reflect on these new challenges besides
the traditional threats and those associated with the
‘new wars’ and ‘terrorism’ of the post-Cold War era. 

Simon Dalby31 has pioneered the debate on a
reconceptualization of security in the Anthropocene,
which implies for him that: 

We have to shift our understanding of the human place
in the cosmos to one of us as an active agent in remak-
ing the biosphere, not a passive spectator in environ-
mental matters. Threats to modernity are internal, gen-
erated by fossil fueled modes of economy, not by
distant peripheral ‘others’ with evil intentions. Anthro-
pocene security has to start from this reversal of tradi-
tional geopolitical premises and think how urban civili-
zation can be quickly rebuilt so we can all live well
without burning things to do so, and before we disrupt
the climate system to such an extent that civilization
can’t cope.32  

Addressing, understanding, facing and coping with
the new anthropogenic causes of insecurity requires
major scientific and political efforts. However,
national and international politics are increasingly
influenced by a revival of nationalist ideologies and
radical fundamentalist religious belief systems and ide-
ologies that are being exploited by terrorist groups
who want to re-establish an Islamic State in a new cali-
phate in Syria and Iraq, and in parts of Africa. Hence
security in the Anthropocene must analyse traditional
threats, those posed by the ‘new wars’, and also long-
term human-induced environmental challenges trig-
gered, caused or influenced by human interventions
into the Earth system during the Anthropocene.

31 Dalby (2007, 2009, 2013, 2013a, 2014, 2015, 2015a, 2016);
Brauch/Dalby/Oswald Spring (2011).

32 This brief summary was provided to this author by
Simon Dalby (in an email on 14 November 2015) and is
cited here with his permission. 
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9.4.3 The Development Concept

The concept of ‘development’ is defined as “1. the act
or process of growing or developing; 2. the product
of developing; 3. a fact or event, especially one that
changes a situation; 4. an area of land that has been
developed” (McLeod 1985: 305). The Shorter Oxford
English Dictionary (52002: 662) adds: “Economic
advancement or industrialization. In economics, devel-
opment is defined as a synonym for economic growth.
The term is also used for the improvement of the liv-
ing conditions that includes besides the standard of
living also social indicators, and aspects of distribu-
tion (income, public goods, and infrastructure)”. 

Ake (1993: 239–243) stated that after World War II,
development theory emerged during decolonization
as a variant of modernization theory. However, these
theories “were at best heuristic devices” that were
“too general and too vague to be taken seriously as
scientific theories and paradigms” because “their
major concepts could not be operationalized and
their empirical referents were unclear”. Toye (1996:
212–215) observed that by 1965 “prolonged and steady
increase of national income” was identified as an indi-
cator of economic development. It is accompanied by
rapid population growth due to declining mortality,
longer life expectancy, rapid urbanization, and
improved standards of literacy and education. The
identification of these indicators has been criticized if
the distribution of income remains unequal and if the
population majority remains impoverished. Some
have claimed that “indicators of economic growth
and structural change must be complemented by indi-
cators of improvement in the quality of everyday life
for most people”. Sen (1981, 1984, 1994, 1999, 2000,
2000a) argued that distribution of income should be
complemented by a fair distribution of entitlements
to food, shelter, clean water, clothing and household
utensils. These definitions excluded environmental
factors contributing to and constraining economic
development, especially natural hazards and disasters. 

The policy goals of development differed between
the industrial (OECD, G7, G8) and developing coun-
tries (G77 and China). During the Cold War, in a
bipolar world, these goals were closely associated
with economic systems. The goals differed on import-
substitution or export-led industrialization, and capi-
tal- or labour-intensive strategies. Stallings (1995) used
this concept primarily for economic development, i.e.
for growth and equity of distribution. He pointed to
five new elements in the new international context for
development since 1990: “the end of the Cold War,

new relations among advanced capitalist powers,
increased globalization of trade and production, shift-
ing patterns of international finance, and new ideo-
logical currents” (Stallings 1995: 2). 

Decolonization and global competition between
rival systems and modes of production predominated
during the Cold War where development aid was an
instrument of global strategic policy—the geo-strategic
and geo-economic importance of developing countries
was rewarded with economic and military assistance.
Development assistance was supplied by governments,
the EU, international organizations, financial institu-
tions (e.g. the World Bank Group, the EIB) and deve-
lopment banks (Asian, African, Latin American and
Islamic development banks), and by non-govern-
mental economic, societal, and humanitarian
organizations. Since 1990, development assistance
from OECD countries as a percentage of their GDP
has dropped. There was no peace dividend after the
end of the Cold War and the geo-strategic importance
of several developing countries declined, as did the
security-motivated economic aid, and this contributed
to weak, failing or failed states.

Development research emerged after World War
II as an objective of social and political science that
focused on the preconditions for and features of deve-
lopment processes, especially the economic, social,
political and cultural factors that enhance or restrain
development. Later the goals of development and the
causes of underdevelopment were added. Two main
theories of modernization emerged, to be used by sci-
entists in OECD countries, and critical approaches
were influenced by theories of imperialism, dependen-
cia, self-reliance, and autocentric development.

With the end of the Cold War a crisis in develop-
ment theories was noted (Boeck 1995: 69–80). Devel-
opment theories and strategies for poverty eradica-
tion, and social and sustainable development are
linked to the state, market, community, and civil soci-
ety (Kothari/Minougue 2002: 1–15). 

During the 1950s and 1960s most development
experts stressed ‘economics first’ through investment-
driven economic development strategies with a focus
on industrialization. Since 1980, the focus has shifted
to poverty and development and a basic human needs
approach (Boserup 1970; Sen 1981; W. Arthur Lewis
and Richard Jolly;33 Burton 199834). This was
reflected in an upgrading of poverty eradication pro-
grammes, but until 1985 there was no emphasis on
issues of governance, development of social capital,
or institution-building and capacity-building for self-
reliance. During the 1990s there was a gradual shift to
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agriculture, gender issues, and participatory commu-
nity development so that people were put first, as
reflected in the Human Development Reports, which
introduced ‘human security’ (UNDP 1994) as a com-
plement to ‘human development’.

With the concept of ‘sustainable development’,
the Brundtland Commission (WCED 1987) has initi-
ated a global scientific and political debate that has
reflected on the impacts of economic development
on the environment (see section 9.5 below; chapters 1
and 18 by Mesjasz). With the emergence of global
environmental and climate change as major human
challenges from 1988 and on through the 1990s and
since 2000, in the Anthropocene era of earth history,
the scope of the debate on sustainable development
has narrowed to green growth, green economy, dema-
terialization, and decarbonization aiming at a low-car-
bon economy resulting from a process of sustainability
transition. 

9.4.4 The Environment and Ecology Concept

In English dictionaries the terms ‘environment’ and
‘ecology’ have been given many different meanings.
The definition of ‘ecology’ in the Shorter Oxford Eng-
lish Dictionary (52002: 789) is: “1. The branch of biol-
ogy that deals with organisms’ relations to one another
and to the physical environment in which they live; (the
study of) such relations as they pertain to a particular
habitat or a particular species; also human ecology; 2.
The political movement that seeks to protect the envi-
ronment, esp[ecially] from pollution.” According to
Webster’s Third New International Dictionary (2002:
720) ‘ecology’ is: “1. a branch of science concerned
with the interrelationship of organisms and their envi-
ronments especially as manifested by natural cycles and
rhythms, community development and structure, inter-
action between different kinds of organisms, geo-
graphic distributions, and population alterations; 2.
the totality or pattern of relations between organisms
and their environment; 3. human ecology.” 

While the term ‘environment’ has many meanings,
the scientific concept has been more specific. The
Encyclopaedia Britannica (1998, IV: 512) has defined

‘environment’ as: “the complex of physical, chemical,
and biotic factors that act upon an organism or an
ecological community and ultimately determine its
form and survival”. Aspects of the natural environ-
ment of human beings are covered in that work under
atmosphere, hydrosphere, biosphere, and geosphere. 

The concept of ecology has been developed by
many scientists from different disciplines and world
regions, in part using observations of indigenous cul-
tures in the Americas, China, India and the Middle
East, where knowledge of the uses and dangers of
plants and animals is crucial for human survival and
cultural development. According to Ellen (1996: 207),
the concept of ecology “has been centrally concerned
with the concept of adaptation and with all properties
having a direct and measurable effect on demography,
development, behaviour and [the] spatio-temporal
position of an organism.” Human ecology is used in
human geography, urban sociology and anthropology.
Ellen stated that “the other major impact of ecologi-
cal concepts in the social sciences has been in the rela-
tion of political environmentalism, and to environ-
ment and development. … Increasing attention is also
being paid to the cultural construction of nature,
indigenous technological knowledge, the manage-
ment of collectively owned resources, and environ-
ment history” (Ellen 1996: 208).

Vladimir Vernadsky (1926) defined the biogeo-
chemical cycles as the sum of all ecosystems. Arthur
Tansley (1935) described an interactive system
between living things and their environment and ecol-
ogy, and from this he created a science of ecosystems
that was crucial for the development of ecology as a
modern systems science. Odum (1953, 1975, 1977,
1998) defined ecology as the study of the linkages of
organisms and of groups of organisms with their envi-
ronment and of their structure and functions
(Nentwich et al. 2004: 1). The concept of ecology was
used in biology chiefly in terms of ‘autoecology’ and
‘synecology’, as ‘population ecology’, as ‘community
ecology’ and as ‘systems ecology’, and in physical
geography as ‘landscape ecology’ (Troll 1968) or
‘geoecology’ (Huggett 1995, 2000). The ecology con-
cept was initially related to the biophysical sciences
and only after World War II was the concept used in
the social sciences and the humanities. In the Encyclo-
pedia of Global Environmental Change, Munn
(2002a: xi, xiv) wrote:

In the 1960’s, the scientific community began to use the
word environment in this new non-specialist sense. …
In the ensuing decades, the world community has come
to see the ‘environment’ in many different ways, as a

33 See: Polanyi Levitt (2008); at: <http://unchroni-
cle.un.org/article/w-arthur-lewis-pioneer-development-
economics/>; Emmerij/Jolly/Weiss, Thomas (2005);
Emmerij (2005); at: <http://www.rrojasdatabank.info/
widerconf/Emmerij.pdf>.

34 Burton (1998); at: <http://www.gmu.edu/academic/
ijps/vol3-1/burton.htm>.
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life-support system, as a fragile sphere hanging in space,
as a problem, a threat and a home. … In the 1970’s and
1980’s; … global environmental change acquired a
popular currency. … Another vital insight began to
emerge about 1980: the inescapably interlinked nature
of these many environmental changes. … Thus, the term
global environmental change has come to encompass a
full range of globally significant issues relating to both
nature and human-induced changes in the Earth’s envi-
ronment, as well as their socio-economic drivers.

Fleming (2002, II: 290), writing on the environment,
distinguished between abiotic (climate, minerals, soil,
sunlight, water) and biotic (organisms) factors that are
linked by “the flow of energy and the cycling of nutri-
ents”. Lovelock (1975, 1979, 1986, 1988, 1992), in coop-
eration with Margulis (1974, 1974a), expressed the
complicated physical, chemical, and biological pro-
cesses that maintain life on earth in the Gaia hypo-
thesis, which claims “that the entire range of living
matter on Earth defines the material conditions
needed for its survival, functioning as a vast organism
… capable of modifying the biosphere, atmosphere,
oceans, and soil to produce the physical and chemical
environment that suits its needs” (Oxford 1998). 

From an international relations perspective, Ron-
ald Mitchell (2002: 500–516) focused on a) agenda-set-
ting, b) policy formulation, and c) policy implementa-
tion and effectiveness and policy evolution and social
learning. For the analysis of national and international
environmental governance and regime formation, all
three stages of the policy process are relevant. On
environmental issues, especially on population growth
and resource constraints, two opposite traditions have
evolved (Kennedy 1992; Gleditsch 2003): 

• a pessimist or Neo-Malthusian view, stimulated by
Malthus’s Essay on Population (1798) that stresses
the limited carrying capacity of the Earth to feed
the growing population;

• an optimist or Cornucopian view that believes an
increase in knowledge, human progress, and
breakthroughs in science and technology can cope
with these challenges.

These two ideal type positions have dominated the
environmental debate since the Club of Rome’s Lim-
its of Growth (Meadows/Meadows/Randers et al.
1972; Meadows/Meadows/ Randers 1982, 2004;
chapter by Marino in this volume) and Lomborg’s
(2001) Skeptical Environmentalist (Gleditsch 2003).
Rayner and Malone (2002, V: 109–123) pointed to a
descriptive vs. an interpretative tradition in social sci-
ence analyses of global environmental change. While
the descriptive tradition relies on quantitative methods

“of tracing stocks and flows of social data through time
and space”, using methods and models from the natu-
ral sciences, the interpretive tradition tries “to under-
stand motivations, ideas, and values”. But both are
essential for research, e.g. descriptive approaches “have
revealed much what would happen under various sce-
narios of climate change”, while “interpretive
approaches can provide value-oriented parameters as
a basis for choosing among candidate policies”. 

In the social sciences, the analysis of issues of
global environmental changes and of human–nature
relationships (Glaeser 1995, 2002: 11–24) are polarized
between epistemological idealism and realism, or
between social constructivism and neo-realism. The
neo-idealist orientation has highlighted two aspects:
a) the uncertainty of scientific knowledge and claims;
and b) the attempt to explain the scientific and public
recognition of environmental change as influenced by
political and historical forces (Rosa/Dietz 1998).
Glaeser calls for a combination of the strongholds of
both positions, i.e. for a critical analysis of the assump-
tions and models of the natural scientists and of their
inherent interests. 

Within the scientific discipline of international
relations, the analysis of problems of global environ-
mental change has been pursued from different theo-
retical or practical orientations. Paterson (2000: 5)
distinguished between six basic positions: a) liberal
institutionalism, b) realism, c) eco-authoritarianism,
d) eco-socialism (Pepper 2002: 224–225), e) social eco-
logy (Pepper 2002a: 484) and f) deep ecology (Pepper
2002b: 211), to which one may add g) ecofeminism
(Warren 2002: 218–224). These all differ on perceived
causes and appropriate responses. 

Several ideologies have been distinguished: eco-
centrism “that centres on and prioritizes the whole
planetary ecosystem”, reflecting a biocentric focus on
the biosphere, and Gaiacentric that focuses on the
Earth as one living system. Homer-Dixon (1999: 28–46)
distinguished between neo-Malthusians (biologists,
ecologists); economic optimists (economic historians,
neoclassical economists, agricultural economists); and
distributionists (poverty, inequality, misdistribution of
resources). 

Paelke (2002: 49–61) distinguished two waves in
the establishment and institutionalization of environ-
mental politics: a) the early environmental movement
with an often apocalyptic and apolitical dimension
that focused on pollution and global sustainability
concerns, and b) a second wave with “the re-emer-
gence of conservationist and biodiversity concerns”.
Mostafa Tolba (2002: 1–13) noted eight trends in the
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national and international responses of industrialized
countries to environmental problems: a) the inclusion
of environmental impacts into sectoral policies; b) an
increase in cross-sectoral policies; c) the replacement
of a reactive approach to pollution control by a pre-
ventive one; d) a growing interest in economic instru-
ments as incentives to energy and pollution control; e)
the promotion of energy efficiency, energy conserva-
tion, and environmentally sound processes in indu-
stry, transport and domestic environments; f) the rec-
ognition of the international, and often regional, nature
of many environmental problems; g) increased public
information and participation; and h) better environ-
mental science and monitoring (Tolba 2002: 5).

Since the 1960s and 1970s many new governmen-
tal and non-governmental institutions have been set
up, and an increasing number of environmental laws
and regulations have been adopted in OECD coun-
tries. The developing countries have followed this pat-
tern “but with a different range of concerns and on a
different time-scale” (Tolba 2002: 8), with a primary
focus on land and freshwater management and food
production. While for them development is crucial “to
improve the quality of life, eliminate poverty and sup-
port the infrastructure needed in order to deliver the
health care, education and other institutions essential
to the national future”, many countries have prepared
national conservation strategies.

International environmental regimes and institu-
tions have gradually evolved since the end of World
War II within the framework of the UN. In 1948 the
IUCN (World Conservation Union) was founded by
state and non-governmental members to protect natu-
ral areas and species. The decision at the Stockholm
Conference (1972) to set up the UN Environment
Programme (UNEP) in Nairobi and the adoption of
the Agenda 21 and of several environmental regimes
at the United Nations Conference on the Environ-
ment and Development (UNCED) in Rio in 1992
were major steps towards international responses. 

It has been argued above that in the Anthropo-
cene a reconceptualization of these four basic con-
cepts of the ‘conceptual quartet’ is needed. As well as
this, a reframing of the research programmes on the
environment and ecology and a reformulation of envi-
ronmental policies may be necessary. This would pro-
actively address the causes of global environmental
change and its projected consequences. This would
then make it less likely that these new environmental
challenges will present security threats in the decades
ahead.

This will be discussed below in the context of the
three established concepts, scientific goals and poli-
cies of ‘sustainable development’ (9.5), ‘human secu-
rity’ (9.6) and ‘sustainable peace’ (9.7).

9.5 Moving From Sustainable 
Development to a Long-Term 
Transformation to Sustainability 
Transition 

Since the UN Conference on the Human Environ-
ment in Stockholm (1972), many representatives of
developing countries have called for ‘additional’ fund-
ing by the North to deal with the global environmen-
tal issues caused by the industrialized nations. While
the debate between modernization and critical theo-
ries of development has excluded the environment,
since the late 1980s controversies between proponents
of sustainable development and neoclassical modern-
ization and critical theories of development have
increased.

The concept of ‘sustainable development’ was
politically introduced—fifteen years later—in the
Brundtland Report (1987: 8) that defined it as mean-
ing “to ensure that it meets the needs of the present
without compromising the ability of future generations
to meet their own needs”. Sustainable development
was understood as “a process of change in which the
exploitation of resources, the direction of investments,
the orientation of technological development, and
institutional change are made consistent with future
as well as present needs” (Brundtland 1987: 9). ‘Sus-
tainable development’ combines two key concepts: of
needs, in particular the essential needs of the world’s
poor, to which overriding priority should be given; and
the idea of limitation imposed by the state of technol-
ogy and social organization on the environment’s abil-
ity to meet present and future needs (Brundtland
Report 1987: 43).

For the Brundtland Commission, “sustainable
development is a process of change in which the
exploitation of resources, the direction of investments,
the orientation of technological development; and
institutional change are all in harmony and enhance
both current and future potential to meet human
needs and aspirations”. Their report calls for a ‘sus-
tainable development’ path, necessitating “a concern
for social equity between generations, a concern that
must logically be extended to equity within each gen-
eration”. Since the publication of the Brundtland
Report in 1987, sustainable development has become
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the key concept guiding both policy and scientific
debates over the past nearly three decades. 

The UNCED conference in June 1992 in Rio de
Janeiro resulted in the signing of the UN Framework
Convention on Climate Change (UNFCCC) and of
the UN Convention on Biodiversity (CBD) and the
adoption of Agenda 21 and of a mandate for negotiat-
ing a UN Convention to Combat Desertification
(UNCCD). The United Nations Commission on Sus-
tainable Development (CSD) was to ensure effective
follow-up of UNCED by reviewing progress in the
implementation of Agenda 21 and of the Rio Declara-
tion on Environment and Development and by pro-
viding policy guidance for the Johannesburg Plan of
Implementation (JPOI) at the local, national, regional
and international levels. 

In 2000 a summit meeting of the United Nations
General Assembly (UNGA) in New York adopted the
Millennium Declaration, with eight Millennium
Development Goals (MDG) to be achieved by 2015.
Goal 7 focused on ensuring ‘environmental sustaina-
bility’ (UN 2011: 50). The UN 2005 World Summit
Outcome Document refers to the “interdependent and
mutually reinforcing pillars” of sustainable develop-
ment as economic development, social development,
and environmental protection.35 

The UN Conference on Sustainable Development
(UNCSD or Rio+20) in June 2012 adopted a ‘legally
non-binding outcome document’, The Future We
Want, calling for a green economy in the context of
sustainable development (SD) and poverty reduction,
an institutional arrangement for SD, and a framework
for action and follow-up (UNGA 2012). It was pro-
posed to develop a set of Sustainable Development
Goals (SDGs), guidelines on green economy policies,
a ten-year framework on sustainable consumption and
production36 which would include guidelines on
green economic policies, and a ten-year framework
for sustainable consumption and production. 

The SDGs defined in a report by an intergovern-
mental committee of experts on sustainable develop-
ment financing, together with other documents, were
adopted at the UN Summit on 26 September 2015 by
heads of state and government and high representa-
tives,37 in a document entitled Transforming our
world: The 2030 Agenda for Sustainable Develop-

ment. In the policy debate at the UN General Assem-
bly during the UN Summit on Sustainable Develop-
ment 2015 (25–27 September 2015):

Climate change was repeatedly stressed as an existential
threat that jeopardizes hard-won development gains and
undermines efforts for future sustainable development.
Without addressing climate change, achieving the 2030
Agenda and the other SDGs will not be possible. Its
negative impacts are putting at risk the potential for pro-
gress in the economic, social and environmental areas.
… The transition to renewable energy sources was
underscored as particularly important, while improving
the efficiency of energy and natural resources.38

Among the interactive dialogues, one dealt with “Fos-
tering sustainable economic growth, transformation
and promoting sustainable consumption and produc-
tion” and stressed the need for the “economies … to
undertake structural and technological transforma-
tion in order to attain higher technological intensity,
greater value added and productivity and full integra-
tion in international trade”. It was further argued that:
“economic growth must be decoupled from environ-
mental degradation and combat climate change to pro-
tect future generations. Accelerating a real shift
towards more sustainable lifestyles will require chang-
ing how we consume and use valuable resources”.39

The seventeen SDGs “with 169 associated targets”
include a “transformational vision” of “a world in
which every country enjoys … sustainable economic
growth and decent work for all”, where “consumption
and production patterns and use of all natural
resources … are sustainable”. The SDGs are general
policy guidelines for a process of sustainability transi-
tion and call for “access to affordable, reliable, sus-
tainable and modern energy for all” (goal 7); “sustain-

35 United Nations, 2005: “2005 World Summit Outcome
Document”; at: <http://www.who.int/hiv/ universalac-
cess2010/worldsummit.pdf>.

36 See at: <https://sustainabledevelopment.un.org/rio20>
(22 January 2015).

37 See at: <https://sustainabledevelopment.un.org/
rio20> (22 January 2015); see: “Post-2015 Development
Agenda” with access to all adopted documents at:
<https://sustainabledevelopment.un.org/post2015> (20
August 2015), including: “Transforming our World: the
2030 Agenda for Sustainable Development”.

38 See at: <https://sustainabledevelopment.un.org/content/
documents/8521Informal%20Summary%20-%20UN%20
Summit%20on%20Sustainable%20Development%202015.
pdf>; <https://sustainabledevelopment.un.org/post 2015/
summit>; <http://www.un.org/en/ga/info/meetings/
69schedule.shtml> (1 December 2015).

39 UNGA: “70th Session of the General Assembly United
Nations Summit on Sustainable Development 2015. Infor-
mal summary”; at: <https://sustainabledevelopment.un.
org/content/documents/8521Informal%20Summary%20
-%20UN%20Summit%20on%20Sustainable%20Devel-
opment%202015.pdf> (14 November 2015).



204 Hans Günter Brauch

able economic growth” (goal 8); “inclusive and
sustainable industrialization and … innovation” (goal
9); “sustainable consumption and production pat-
terns” (goal 12); and a “global partnership for sustain-
able development” (goal 17).

Goal 12, “sustainable consumption and produc-
tion patterns”, includes “implement the 10-year frame-
work of programmes on sustainable consumption and
production” (12.1), so that it will be possible by 2030
to achieve “the sustainable management and efficient
use of natural resources” (12.2), “encourage compa-
nies … to adopt sustainable practices and to integrate
sustainability information into their reporting cycle”
(12.6), and “support developing countries to strengthen
their scientific and technological capacity to move
towards more sustainable patterns of consumption and
production” (12a), and to “rationalize inefficient fos-
sil-fuel subsidies that encourage wasteful consumption
by removing market distortions” (12c). 

Global climate governance has been paralysed due
to the failure of the Conference of Parties since
Copenhagen (COP 15, 2009) to adopt a legally bind-
ing post-Kyoto climate regime. At the political level
several OECD states have failed to implement their
legal obligations under the UNFCCC and the Kyoto
Protocol (1990–2012) and to adopt a post-Kyoto regime
(Brauch 2012). The Durban outcome “included a deci-
sion by Parties to adopt a universal legal agreement on
climate change as soon as possible, and no later than
2015”. 

Democratic governance is not relevant for distin-
guishing the different climate performance of the G7/
G8 and G20 countries. An implementation gap exists
among democracies between EU countries (leaders)
and large OECD countries in North America and in
the Asia–Pacific region (laggards) with legally binding
reduction obligations. 

Among the G20 countries different strategies
towards a long-term transformative change to sustain-
ability can also be observed. During the G20 summit
in Antalya on 15–16 November 2015 their leaders were
more constrained than the G7 had been in Elmau
(May 2015) recognizing “that actions on energy,
including improving energy efficiency, increasing
investments in clean energy technologies and support-
ing related research and development activities will be
important in tackling climate change and its effects”
without calling for decarbonization. They supported a
move “to adopt a protocol, another legal instrument
or an agreed outcome with legal force under the
UNFCCC that is applicable to all Parties”.40

During the Anthropocene it is necessary to move
beyond declaratory national policy statements and
international agreements with limited implementation
and to adopt binding national policies with economic
incentives, with the aim of moving towards a gradual
sustainable transformation of the national and global
economy towards a low-carbon economy, especially
of an energy sector that relies heavily on fossil fuels. 

In the Anthropocene, ‘sustainability transition’ is
both a scientific concept and a research programme
and paradigm. It also refers to a policy process that
aims for a long-term transformative change of poli-
cies, the economy, society and science. As Clark,
Crutzen and Schellnhuber (2004: 2–3) argued, ‘sus-
tainability’ is “a normative concept regarding not
merely what is, but also what ought to be the human
use of the Earth (Kates 2001)”. They noted that
“while the goal of environmentally sustainable devel-
opment in the Anthropocene was generally recog-
nized”, its implementation has largely failed since the
Johannesburg summit (2002) and at Rio II (2012),
where no legally binding commitments were adopted.

The US National Academy of Science claimed in
1999 that “a successful transition toward sustainability
is possible over the next two generations”, with “sig-
nificant advantage in knowledge, in the social capacity
and the technical capabilities to utilize it, and in the
political will to turn this knowledge into action”
(NRC 1999: 160; Johnson 2016). 

While our scientific knowledge and technical capa-
bilities have significantly progressed since 1999, in the
context of the Bush Administration’s ‘war on terror’
from 2001 onwards there was a return to a military
agenda driven by Hobbesian power rationales, with
new wars in Afghanistan (1991), Iraq (2003), Libya
(2011) and Syria (2013). At the same time the environ-
mental and global change agenda was partly disputed,
ignored or downgraded. Not surprisingly, billions of
US dollars and euros have been spent since the mid-
1990s and especially since 9/11 on these wars and
their humanitarian consequences. Global military
expenditure in constant US dollars has increased
again since 1997, and since 2008 it has reached its
highest level since the end of the Cold War in 1989
(figure 9.1).

Three of the G7 countries failed to achieve their
goals under the Kyoto Protocol (KP) and many devel-

40 See the “G20 Leaders’ Communiqué Antalya Summit,
15–16 November 2015”; at: <http://www.consilium.
europa.eu/press-releases-pdf/2015/11/40802205150_en_
635832937800000000.pdf>.
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oping and threshold countries (China, India) totally
ignored the goals of the UNFCCC that they had
endorsed, and increased their GHG and emissions by
up to 250 per cent between 1990 and 2014 (Brauch
2016a). At COP 15 of the UNFCCC in Copenhagen
(1999) and at the Rio II Summit (2012), there was a
lack of political will to act decisively to meet the rec-
ognized, declared and endorsed challenges that face
humankind in the Anthropocene, among both major
industrialized countries and rapidly developing thresh-
old countries. Most industrialized countries have also
failed to meet their declared commitments to spend
0.7 per cent of their GNP on development aid. The
humanitarian crisis—with millions of war refugees and
distressed migrants—facing Europe in autumn 2015
was partly driven or influenced by Western ‘wars’ in
the Balkans, in Afghanistan and in the MENA region. 

While the ‘political will’ has often been lacking
since the start of the twenty-first century, scientific
research, knowledge and discourse on the problems
of global environmental and climate change have pro-
gressed significantly, as Clark, Crutzen and Schellnhu-
ber (2004:15) have pointed out: “the Anthropocene
crisis forces humanity to manage consciously a transi-
tion toward sustainable use of the Earth”. However,
the hopes they put in the proposal of the NRC (1999)
that a sustainable development could be achieved
over two generations have not yet been realized. They
called for a new Copernican revolution, a new para-
digm for sustainability and a new ‘social contract’

between science and society for planetary stewardship
(Clark/Crutzen/Schellnhuber 2004: 23–24).

The WBGU (2011: 1–2) took up the proposal for A
Social Contract for Sustainability aiming at a “low-
carbon and sustainable global economic system” and
it stated that

One key element of such a social contract is the ‘proac-
tive state’, a state that actively sets priorities for the
transformation, at the same time increasing the number
of ways in which its citizens can participate, and offer-
ing the economy choices when it comes to acting with
sustainability in mind. The social contract also encom-
passes new forms of global political will formation and
cooperation.

The WBGU used this concept for its call “for the
transformation towards sustainability…as an analogy to
the emergence of the industrialised societies during the
course of the 19th century”, following Karl Polanyi’s
(1944) analysis in his Great Transformation that
described the embedding of “the uncontrolled market
dynamics and innovation processes into a constitu-
tional state, democracy and the creation of the wel-
fare state”. The WBGU stated (2011: 8) that this idea:

refers to the necessity of humankind taking collective
responsibility for the avoidance of dangerous climate
change and other dangers to the planet. ... This needs a
voluntary capping of the usual options for economic
growth in favour of giving the people in those parts of
the world already suffering the consequences of our
irresponsible behaviour, and particularly future genera-
tions, room to manoeuvre. For another, the transforma-

Figure 9.1: World military expenditure (1988–2104). Source: © SIPRI (2015) with the permission of SIPRI. 17
November 2015; at: <http://www.sipri.org/research/armaments/ milex/milex-graphs-for-data-launch-2015/
World%20military%20expenditure%201988-2014.png>.
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tion needs a powerful state, counterbalanced by
extended participation on the part of its citizens.

The WBGU report was discussed during an interna-
tional symposium in Berlin in May 2012 where Chan-
cellor Angela Merkel argued that “the two crucial ele-
ments … must … be … switching to renewables, and
dealing more efficiently with energy and the resources
we have.” She stressed that her government “decided to
raise the proportion of renewables in our overall
energy consumption to sixty per cent by 2050. For elec-
tricity consumption, that figure is to be eighty per
cent.” Merkel concluded that “sustainability needs to
become a central tenet in every area of our lives.”41 At
the G7 meeting in Elmau (Germany), the heads of
major industrialized countries called for a legal instru-
ment to be adopted at COP 21 in Paris, which

should enable all countries to follow a low-carbon and
resilient development pathway in line with the global
goal to hold the increase in global average temperature
below 2°C. … In order to incentivize investments
towards low-carbon growth opportunities we commit to
the long-term objective of applying effective policies and
actions throughout the global economy.42

The key challenge in the years ahead will be whether
the agreements adopted at COP 21 will be imple-
mented by all major contributors to the rapidly rising
GHG and CO2 concentrations in the atmosphere.
The ‘rationale’ of the research on ‘sustainability tran-
sition’ is that these changes should occur nationally
and regionally, e.g. within the EU, irrespective of
international commitments, and that a creative scien-
tific and investment climate must be created such that
sustainable niches and changes in the regime and the
landscape will occur globally and become as compet-
itive as wind power and increasingly photovoltaics
have done since 1990.

The gradual shift from the normative goal of ‘sus-
tainable development’ (SD) towards an analytic con-
cept and policy process of ‘sustainability transition’
(ST) requires a reframing of the social science agenda,
including the four key programmes of security, peace,
development and environmental studies, as well as of
the courses offered and existing degree programmes

(see below, section 9.8). In the context of the Anthro-
pocene, the many related scientific and political con-
cepts of green growth, green economy, low-carbon
economy, dematerialization, decarbonization and
decoupling must be discussed and developed further.

Prior to this recent debate on ‘sustainability transi-
tion’ and peace, Scheffran (1997, 1998, 1999, 2011)
analysed multiple linkages between “peace and sus-
tainable development” where he discussed the linkages
between economic growth and violent conflicts, the
consequences of resource scarcity, and between sustain-
able development and the limits of satisfying human
needs. As a step towards sustainable peace, Scheffran
suggested moving from a negative towards a positive
linkage (see also chapter 34 by Scheffran/Froese and
chapter 13 by Scheffran in this volume).

9.6 Adopting a Human Security 
Approach

After the end of the Cold War ‘human security’
emerged as a new security concept that shifted the
focus from the ‘state-centred’ perspectives of national,
international and global security to a ‘people-centred’
or ‘human-centred’ security.43 Before 1989, a few
scholars had already called for a human security
approach (Westing 1989, 1989a, 2013). After UNDP
(1994) had launched the concept of human security,
the traditional narrow understanding of military and
political security was widened to include economic,
societal and ecological security dimensions, as well as
deepened to include human and gender security. As a
result, its reference objects changed from sovereignty
and territory to human beings and humankind. The
values at risk shifted to identity, sustainability and sur-
vival, while the sources of threats changed from other
states to global environmental change, globalization
and financial crises. Some expanded the human secu-
rity discourse to the environmental dimension and to
interactions between the individual and humankind as
a cause and victim of global environmental change
(Brauch 2005, 2008a, 2009).

Since the late 1990s two different concepts have
existed in the political realm. While Canada, Norway
and the European members of the Human Security
Network (HSN) preferred a narrow concept that41 See the text documentation from the symposium of 9

May 2012 in Berlin; at: <http://www.wbgu.de/filead-
min/templates/dateien/symposium2012/Documentation
_Symposium.pdf> (23 August 2015).

42 See “G7 Leaders’ Declaration, Schloss Elmau, Germany,
June 8, 2015”; at: <https://www.whitehouse.gov/the-
press-office/2015/06/08/g-7-leaders-declaration> (14
August 2015).

43 This section relies on previous texts by this author
(Brauch 2005, 2005a, 2009a) and a co-authored chapter
(Brauch/Scheffran 2012), with the permission of the co-
author. 
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focused on ‘freedom from fear’ and dealt with human-
itarian initiatives and human rights, Japan opted for a
wider concept that included the human development
agenda, with ‘freedom from want’. In the social
sciences, several proponents of a narrower concept of
human security (Mack 2004, 2004a, 2005; Krause
2004, 2004a, 2008, 2008a; MacFarlane/Khong 2006)
were opposed to including development and environ-
ment policy. 

In the social sciences, the concept has been widely
discussed in political science, international relations,
and especially in development studies (Picciotto/Olo-
nisakin/Clarke 2007; Ulbert/Werthes 2008) and
peace studies (Tadjbakhsh/ Chenoy 2006; Thakur
2006/2007) and to a lesser extent in environmental
studies (Page/Redclift 2002; Dodds/Pippard 2005)
and security studies (Dannreuther 2007; Booth 2005,
2007), where many realists ignored this discourse
(Kolodziej 2005). It has also been discussed in geogra-
phy (Lonergan 1999; Bohle/O’Brien 2007), in interna-
tional law (von Tigerstrom 2007), in education (Nel-
les 2003), in philosophy (Fabra Mata 2007), in
theology (Eisen 2008), and in the health sciences
(Leaning 2009). Human security has been discussed
in relation to national ( urdevic-Lukic 2004), inter-
national (Dannreuther 2007) and global security
(Stoett 1999), as well as in the field of sectoral security
concepts, including water, food, health security and
livelihood security (Bohle 2009). 

Human security requires a fundamental shift in
thinking on security. It addresses different policy
requirements and needs, with horizontally integrated
political coping strategies where the role of develop-
ment and environment policies is vital, and the mis-
sion of the military changes from fighting wars to pro-
tecting the people against genocide and natural haz-
ards; society and social movements should empower
people to build resilience and to enhance their coping
capacities. Human security concepts and agendas
enhance societal groups and knowledge-based scien-
tific epistemic communities as new securitizing actors
that can put global environmental and climate change
on national and international policy agendas. 

Within international relations, the concept of
human security has remained controversial. While
many realists and the strategic studies community, as
well as ‘state-centred’ peace researchers, have rejected
the human security concept, authors with liberal and
constructivist perspectives and from peace research
have rallied behind it. Uvin (2004, 2008) used the con-
cept as a “conceptual bridge between the … fields of
humanitarian relief, development assistance, human

rights advocacy, and conflict resolution” (Owen 2004).
For Hampson (2004), human security gives voice to the
politically marginalized, while Acharya (2004) inter-
preted it as a response to the globalizing of interna-
tional policy, and for others, human security is a
response to genocide and the limits of sovereignty
that can justify humanitarian interventions. 

Thomas and Tow (2002, 2002a) distinguished
general human security ‘threats’ such as hunger and
disease, and specific ones, such as “single actions that
have an immediate effect on the safety or welfare of
victims and demand immediate remedy”, to which
‘peacekeeping’ emerges as a major response along
with peace enforcement measures. They argued that
human security could be considered “a valid paradigm
for identifying, prioritizing and resolving emerging
transnational security problems”, and that it offers
ways to respond to these challenges by “safeguarding
and improving the quality of life” for individuals and
groups. 

Owen (2004) suggested combining UNDP’s
(1994) wide definition with a threshold-based
approach. He argued that “human security is the pro-
tection of the vital core of all human lives from critical
and pervasive environmental, economic, food, health,
personal and political threats”, regardless of whether
people are affected by floods, communicable disease,
or war. Rather, all those threats would be included
“that surpass a threshold of severity [and] would be
labelled threats to human security” (2004). 

Khagram, Clark and Raad (2003: 107–135) dis-
cussed both environmental threats (and their impacts
on human survival, well-being and productivity) and
environmental opportunities for human security. Envi-
ronmental change can have direct and immediate
effects on well-being and livelihoods, it can also
impact on health, economic productivity and political
instability. Environmental threats can affect “individu-
als, families, communities, social organizations, identity
groups (women, children), diasporas, governments and
biological species”. Also, a single environmental threat
“can have potentially adverse effects at multiple scales
from the household to the planetary”. On the other
hand, environmental protection, cooperation and
peacemaking can improve human security.

Mary Kaldor (2007: 182–187) who headed the
Study Group on Europe's Security Capabilities
(Kaldor 2004; Glasius/Kaldor 2005) argued that “it
includes both civilian and military elements; it offers
a way to act, a set of principles for crisis manage-
ment.” In order to put the concept into practice she
suggested five principles (as both ends and means)
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for the implementation of human security “in a con-
tinuum of varying degrees of violence that always
involve[d] elements of both protection and recon-
struction:” 1) the primacy of human rights; 2) legiti-
mate political authority; 3) multilateralism; 4) the bot-
tom-up approach; and 5) a regional focus. Kaldor
(2007: 190–191) claimed that even after new wars have
been stabilized, “individuals still experience high lev-
els of physical insecurity as a consequence of high
crime rates, high human rights violations and high lev-
els of violence against women.” She suggested that a
human security approach “would aim both to stabilize
conflicts and address the sources of insecurity.” This
requires public security based on the rule of law and
effective law enforcement. The implications of this for
international organizations are an expanded interna-
tional presence, new human security forces, and a legal
framework. 

The economic and social priorities for conflict
prevention include: a) combining humanitarian and
development assistance; b) creation of legitimate
employment and self-sustaining livelihoods; c) institu-
tion-building, including the rule of law; d) attention to
the importance of infrastructure and public works; e)
education and social services; and f) generating tax
revenues. She concluded that a human security
approach could benefit development by: a) “providing
the conditions (physical safety, rule of law and sus-
tainable institutions) that are integral to development;
b) focusing on human development and strengthening
weak institutions; and c) stressing the needs of indi-
viduals and communities” (Kaldor 2007: 193–195).

There has been an intensive scientific discourse on
human security concepts and issues among and with
scholars from developing countries, in Latin America
(Neff 2003; Palma 2003; Kornblith 2003; Bonilla
2003; Lopez 2003; De Lombaerde/Norton 2009;
Rojas Aravena 2009; Singh 2009), in South Asia (Ari-
yabandu/Fonseka 2009; Chari/Gupta 2003, 2003a;
Abdus Sabur 2003, 2009; Bajpai 2000, 2003, 2004,
2005; Najam 2003, 2003a), in South East Asia (Oth-
man 2009; Wun’Gaeo 2009), in Japan (Shinoda
2009), in Africa (Hendricks 2008; Goucha/Cilliers
2001; Naidoo 2001; Hussein/Gnisci/Wanjiru 2004;
Mulongo/Kibasomba/Njeri Kariri 2005; Mutesa/
Nchito 2005 Mpagala/Lwehabura 2005; Mataure
2005; Ngoy Kaungulu 2005; Correira de Barros 2005;
Mlambo 2005; Dzimba/Matooane 2005; Poku/Sand-
kjaer 2009), and in the Arab world (Chourou 2005,
2009).

The human security concept has also been widely
debated in Africa. On the political level the debate on

human security was triggered by a conference on secu-
rity, stability, development and cooperation (CSS-
DCA) in Kampala in 1991 where five hundred African
politicians and leaders adopted the Kampala Docu-
ment that formed the basis for the comprehensive
security agenda of the African Union. The human
security concept influenced the New Partnership for
Africa’s Development (NEPAD 2001) and the adop-
tion of a Common African Defence and Security Pol-
icy (2004). However, there was disagreement on the
policy priorities for achieving its aims (Hendricks
2008: 137–142).

In June 2001, the Institute for Security Studies
(ISS) in Pretoria hosted UNESCO’s regional confer-
ence on Peace, Human Security and Conflict Preven-
tion in Africa (Goucha/Cilliers 2001: vi-vii). This
addressed: a) promoting human capacity-building in
the member states of the region; b) helping African
countries to establish a strategy for the prevention of
HIV/AIDS and other contagious diseases; c) mobiliz-
ing and acting as a catalyst for international coopera-
tion in support of initiatives by African Member States;
and d) promoting the active participation of communi-
ties and representatives of civil society in the planning
and implementation of development programmes.

This selective review of definitions of human secu-
rity and of threats for human security, as well as of
areas of relevance for human security issues, docu-
ments both the diversity and the lack of a clear con-
sensus. This last has hindered communication with
policymakers and their efforts to move from declara-
tory statements to concrete policy initiatives and
actions. And so after two decades the conceptual dis-
course remains inconclusive and the definition of
human security being used depends on the approach
and preferences of the respective author. In the policy
and scientific debate on human security, environmen-
tal security problems have been mostly ignored. 

Kofi Annan argued (2005) that human security
should be based on the three pillars of ‘freedom from
want’ (human and sustainable development agenda),
‘freedom from fear’ (the traditional peace and secu-
rity agenda) and ‘freedom to live in dignity’ (democ-
racy, rule of law and human rights agenda). Bogardi
and Brauch (2005; Brauch 2005, 2005a, 2009) sug-
gested a fourth conceptual pillar, ‘freedom from haz-
ard impact’, which would be brought about by reduc-
ing the vulnerability and enhancing the coping
capabilities of societies confronted with natural and
human-induced hazards, through empowering people
and enhancing their resilience.
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These four pillars of a wide concept of human secu-
rity match four different human security agendas that
were addressed by the UN member states during the
two thematic discussions on human security on 22
May 2008 and on 14 April 2011.44 UN Secretary-Gen-
eral Ban Ki-Moon (UNSG 2009) proposed in his
report on Climate change and its possible security
implications “several ‘threat minimizers’, … [to] lower
the risk of climate-related insecurity. … Accelerated
action at all levels is needed to bolster these threat
minimizers”. The daily survival problems of a few bil-
lion people, their social vulnerability, and their physi-
cal exposure to climate change are creating additional
dangers for human security. 

In his Human Security report of 2010, the Secre-
tary-General applied the human security concept to
“Climate change and the increase in the frequency
and intensity of climate-related hazard events”. A pol-
icy-focused human security approach to climate
change prioritizes the climate-induced security threats

that humankind will face during the twenty-first cen-
tury. Its task is to develop policies for coping better
with the human security impacts of climate change by
measures of mitigation, adaptation and resilience-
building to protect and to empower the people
affected. ‘Freedom from Hazard Impact’ requires a
proactive environmental strategy for implementing
the Rio Conventions. It requires a close cooperation
between those agencies working on the global envi-
ronmental change and the hazard agenda (early warn-
ing, disaster response, disaster preparedness, resil-
ience building and reduction of social vulnerability).

In its fifth Assessment Report (AR5), the IPCC
(2014) for the first time assessed social science litera-
ture on the human security impacts of climate change
(box 9.1). Gleditsch and Nordas (2014) commented
critically on the report, pointing to the lack of a con-
sensus in the scientific community on the linkage
between climate change and war (Nordas/Gleditsch
2013).

This IPCC assessment of the social science litera-
ture requires that the environmental and the climate
change dimension of human security and its fourth
conceptual pillar of ‘Freedom from Hazard Impact’
should be taken up in the debates in the UN General

Box 9.1: Excerpts of chapter 12 on “Climate change and human security” by the IPCC, WG II. Source: IPCC (2014). 

• Climate change will have significant impacts on forms
of migration that compromise human security (high
agreement, medium evidence). Some migration flows
are sensitive to changes in resource availability and eco-
system services. Major extreme weather events have in
the past led to significant population displacement,
and changes in the incidence of extreme events will
amplify the challenges and risks of such displacement.
Many vulnerable groups do not have the resources to
be able to migrate to avoid the impacts of floods,
storms and droughts. … Migrants themselves may be
vulnerable to climate change impacts in destination
areas, particularly in urban centres in developing coun-
tries …

• Mobility is a widely used strategy to maintain liveli-
hoods in response to social and environmental
changes (high agreement, medium evidence). …
Expanding opportunities for mobility can reduce vul-
nerability to climate change and enhance human secu-
rity …

• There is insufficient evidence to judge the effectiveness
of resettlement as an adaptation to climate change.
Some of the factors that increase the risk of violent
conflict within states are sensitive to climate change
(medium agreement, medium evidence). The evi-
dence on the effect of climate change and variability 

on violence is contested … Although there is little
agreement about direct causality, low per capita
incomes, economic contraction, and inconsistent state
institutions are associated with the incidence of vio-
lence … These factors can be sensitive to climate
change and variability. Poorly designed adaptation and
mitigation strategies can increase the risk of violent
conflict … 

• People living in places affected by violent conflict
are particularly vulnerable to climate change
(high agreement, medium evidence). Evidence
shows that large-scale violent conflict harms
infrastructure, institutions, natural capital, social
capital and livelihood opportunities. Since these
assets facilitate adaptation to climate change,
there are strong grounds to infer that conflict
strongly influences vulnerability to climate
change impacts ... 

• Climate change will lead to new challenges to states
and will increasingly shape both conditions of security
and national security policies (medium agreement,
medium evidence). Physical aspects of climate change,
such as sea level rise, extreme events and hydrologic
disruptions, pose major challenges to vital transport,
water, and energy infrastructure …

44 The following section is based on the author’s presenta-
tion at this meeting and on his background paper, acces-
sible at: <http://www.afes-press-books.de/html/hexagon
_05_PressConf_Presentations.htm#NY2>.
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Assembly and in the discussions of the UN Security
Council as well as in future reports from the UN Sec-
retary-General (2009, 2010, 2012) on both human
security and climate change. So far, these have treated
both as two separate policy issues. In the social
sciences and especially in peace, security, develop-
ment and environmental studies, these observed link-
ages need more emphasis in conceptual, theoretical,
and empirical research.

Simon Dalby is one of the very few scientists who
work on security (see chap. 2 in this volume) and
human security in the Anthropocene. “How we
respond to these changes will be at the heart of what
security means in the coming decades; how we think
about linking ecological change and what we feel is
important enough to need securing will soon shape
future human prospects profoundly” (Dalby 2013a:
28). He argues that “security thinking needs to be sub-
stantially updated to be relevant to the new era of the
Anthropocene” (Dalby 2013a: 28), in terms of what
future is to be secured and which challenges must be
contained, including the “increasing severity of haz-
ards” (Dalby 2013a: 30) and the highly vulnerable
urban infrastructure. Human security in the Anthro-
pocene is, for Dalby, “a matter of what we choose to
make, build and use. It is about investment decisions,
only most obviously in terms of energy choices and
transportation modes" (Dalby 2013a: 32). And he indi-
cates that “The shift from a perspective that takes
rival territorial states as the key to global order to one
that looks to low carbon modes of economy provid-
ing basic needs for all the world’s people is dramatic”
(Dalby 2013a: 32).

9.7 Developing Sustainable Peace 
Further 

‘Sustainable peace’ is a value-oriented and idealist con-
cept that has been used by development NGOS and
IGOs and in the social sciences in development and
peace studies, especially by peace psychologists (chap-
ter 6 by Deutsch/Coleman; chapter 7 by Coleman). In
her book on Sustainable Peace, Connie Peck (1998:
22–23) introduced this concept into the post-Cold
War debate on preventive diplomacy and on conflict
prevention both as a ‘vision’ and as a ‘policy pro-
gramme’ for conflict prevention, She argued that

the twin concepts of sustainable development and sus-
tainable peace could provide a full, and more focused
and acceptable agenda for conflict prevention. ... The
search for sustainable peace will therefore need to be

based on the establishment of the rule of law (a rights-
based approach) and the institutionalization of problem
solving (an interest-based approach) to replace violent
conflict (a power-based approach). 

Peck linked ‘sustainable peace’ and ‘sustainable devel-
opment’ to ‘human security’, stating that

sustainable peace is dependent upon addressing human
security needs through the development of a fair pro-
cess that can foster and maintain that security. Assis-
tance in the creation of sustainable peace must there-
fore be based first on a thorough understanding of
human security needs at the local level, and second on
knowledge about how these might be best addressed
through appropriate institutional and structural mecha-
nisms (Peck 1998: 225). 

Deutsch and Coleman have discussed above (chapter
6) “what psychological theory and research can con-
tribute to the promotion of a harmonious, sustaina-
ble peace”. The purpose of their book (Coleman/
Deutsch 2012) was to enhance the “understanding of
sustainable peace by supplementing the standard
approach of studying the prevention of destructive
conflict, violence, war and injustice with the equally
important investigation of the promotion of the basic
conditions and processes conducive to lasting peace.” 

Following Solomon (1997: ix), Deutsch and Cole-
man stated that: “Sustainable peace requires that long-
time antagonists not merely lay down their arms but
that they achieve profound reconciliation that will
endure because it is sustained by a society-wide net-
work of relationships and mechanisms that promote
justice and address the root causes of enmity before
they can regenerate destabilizing tensions”. They
argued that “a sustainable world peace will require the
building of such a society” and they outline … the
“psychological requirements of such a society”. 

Coleman defined “sustainable peace as existing in
a state where the probability of using destructive con-
flict, oppression and violence to solve problems is so
low that it does not enter into any party’s strategy,
while the probability of using cooperation, dialogue
and collaborative problem-solving to promote social
justice and well-being is so high that it governs social
organization and life”, a definition which he elabo-
rated for peace education.45 

In a World Bank study, Lie, Malmin, and Gates
(2007) discussed ‘sustainable’ or ‘durable’ peace in the
context of ‘post-conflict justice’, while Lederach (1998)

45 Peter Coleman, “The Missing Piece in Sustainable
Peace”; at: <http://blogs.ei.columbia.edu/2012/11/06/
the-missing-piece-in-sustainable-peace/> (15 Nov. 2015).
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proposed building sustainable peace “beyond vio-
lence”. The UN Secretary-General in his 2001 report
on conflict prevention argued that “effective conflict
prevention is a prerequisite for achieving and main-
taining sustainable peace, which in turn is a prerequisite
for sustainable development”.46 In a similar direction
the activities of the Department for Peacekeeping
Operations (DPKO) “are designed to support peaceful
transitions towards the building of sustainable peace in
post-conflict environments” (Pampell/Sen 2005). 

The Advanced Consortium on Cooperation, Con-
flict and Complexity (2015)47 at Columbia University
produced an expert survey report on The Sustainable
Peace Mapping Initiative: What is Sustainable Peace?
which concluded that among the seventy-four schol-
ars there was “no clear consensus… on the definition
of key elements associated with sustainable peace”,
but some points of convergence:

All … respondents either defined peace as the presence
of processes and conditions for preventing negative,
destructive dynamics and outcomes (violence, war, injus-
tice, exclusion etc.), as the presence of processes and
conditions promoting more positive, constructive
dynamics and outcomes (mutual respect, cooperation,
justice, harmony, environmental sustainability etc.), or
as a combination of both (AC4 2015: 9).

The authors of the expert survey took four compo-
nents into account in their working definition of sus-
tainable peace: “dynamic processes, positivity and neg-
ativity, systemic context and sustainability”, and
proposed a 

working definition of sustainable peacefulness as a set
of dynamics that result in a high probability of robust
patterns of constructive interactions between stakehold-
ers and communities and a low probability of destruc-
tive interactions. Such dynamics establish and are estab-
lished by a robust, enabling, and self-perpetuating
context of peacefulness (AC4 2015: 10–11).

The authors distinguished six thematic categories: 1)
well-being, 2) quality of relations, cooperation and
interdependence, 3) conflict management and resolu-
tion, 4) access to resources, equality, and human secu-
rity, 5) institutional capacity and governance, and 6)

violence, non-violence and security. For the purpose
of our own analysis the fourth is most relevant; the
participants associated it with “freedom of speech,
access to information, economic opportunities, access
to healthcare, and education, social protection, arts,
freedom of religion, social and income inequalities,
environmental protection, [and] public goods provi-
sion”, which corresponds with the definition of
human security as freedom from fear and want.

In a proposal for a “systems-based applications of
sustainable peace”, Coleman, Burns, Fisher-Yoshida
and Fisher (2015) noted that for many policymakers
sustainable peace is elusive; for some it means

a stable, long-lived peace that is associated with the
preservation of the status quo through adequate security
and protection from outside influence. For others, sus-
tainability in the context of peace is associated with
adaptation and renewal—a creative-adaptive peace—
which recognizes that all social systems are in flux and
progress through multiple states or stages over time
(AC4 2015: 1).

Coleman, Burns, Fisher-Yoshida et al. (AC4 2015a: 1)
argue that for decades peace research “has primarily
studied the pathologies of war, violence, aggression
and conflict” and only few researchers have studied
peace “as a positive state”. They deplore the fact that,
so far, “interdisciplinary approaches are limited, and
[a] comprehensive review of the scientific contribu-
tions across disciplines is yet to be undertaken. As a
result, the complexity, multidisciplinarity, dynamism,
and sustainability of peace are not well understood.”

However, Peck, Deutsch and Coleman and most
texts on sustainable peace have often ignored environ-
mental challenges and their possible consequences for
new types of conflict during the Anthropocene. This
theme has therefore been underexplored, and concep-
tual, theoretical and empirical research is needed to
develop the concept of a sustainable peace in the
Anthropocene. 

The respondents to the expert survey did not con-
textualize ‘peace’ in the context of ‘peace with the envi-
ronment’ and the ‘silent transition’ to the Anthropo-
cene that has not yet been socially constructed by most
political scientists, international relations experts and
peace researchers. Moving towards ‘sustainability tran-
sition’ may be conceived as the positive, creative-adap-
tive cooperative peace initiative that helps to contain
or even prevent new causes of distress migration, con-
flict and, in the worst and most unlikely case, of wars
to emerge. It requires shifting resources from the ‘war
system’ to sustainable development, more equality, eco-
nomic opportunities, and justice (Oswald 2008). 

46 See: Prevention of Armed Conflict—Report of the Secre-
tary-General (A/55/985-S/2001/574). Para.10. 

47 Advanced Consortium on Cooperation, Conflict and
Complexity, 2015: The Sustainable Peace Mapping Initi-
ative: What is Sustainable Peace? Expert Survey Report
(New York: The Earth Institute, Columbia University);
see also at: <http://ac4.ei.columbia.edu/ac4-supported-
initiatives/sustainable-human-develop-ment/sustainable-
peace-systems-mapping-initiative/> (18 November 2015).
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9.8 Conceptualizing an Emerging 
Political Geoecology

In the Anthropocene a rethinking of the relationship
between humankind and nature, including the politi-
cal realm and the social sciences, is needed, and it will
make geopolitical approaches in the Hobbesian tradi-
tion obsolete.48 In the Anthropocene, the old spatial-
izations of international political, strategic and eco-
nomic relations as ‘geopolitics’, ‘geostrategy’ and
‘geoeconomy’ have been primarily power- and interest-
based and were partially ideologically legitimated. The
ideas of many of these spatializations can be traced to
the writings of Thomas Hobbes and to the pioneers
of geopolitics and geostrategy: Kjellén (1917/1924),
Mackinder (1904, 1905, 1918), Mahan (1890, 1897),
Haushofer (1932). But these scientific and political
approaches are unable to cope with the new environ-
mental security problems posed by issues of global
environmental change during the Anthropocene. 

Instead of these Hobbesian spatializations of inter-
national political, strategic and economic relations,
that totally ignore the environmental dimension and
issues of global environmental change, a new concept
of a ‘political geoecology’ was developed. Geopolitics,
geostrategy and geoeconomics have understood space
as ‘territory’, as a component of national sovereignty,
and have ignored the environment. But several
approaches from the natural sciences, such as Love-
lock’s ‘Gaia hypothesis’, Edward O. Wilson’s (1998,
1998a) ‘consilience’, Huggett’s (1995) ‘geoecology’, and
the ‘earth systems analysis’ approach (Schellnhuber/
Wenzel 1998; Steffen/Sanderson/Tyson et al. 2004)
have ignored politics. 

The specific goal of a ‘political geoecology’ is to
bring in politics, and especially peacebuilding and
widened security issues (Dalby 2009, 2009b), and to
outline a policy vision for the twenty-first century that
aims for a sustainable peace (Brauch/Oswald Spring
2009a; Oswald 2009). Political geoecology was intro-
duced as a new concept for research and teaching that
links the approaches in physical and human geogra-
phy with those of other social sciences. This requires
a political dimension that moves from ‘anticipatory
knowledge’ to ‘proactive action’ inspired by a political
geoecology, with guidelines for a cooperative environ-

mental policy in the Anthropocene. The environment
is not external to the human enterprise, because we
are part of the earth. 

With their proposed ‘political geoecology for the
Anthropocene’, the authors want to launch a debate
among scholars in the natural and social sciences. The
old geopolitical and geostrategic research and policy
debates were unaware of environmental issues, while
the new research programmes in physical geography
on ‘geoecology’ ignored ‘politics’, that is, the fields,
processes, institutions, and legal frameworks that are
needed for the implementation of sustainable devel-
opment. The proposed perspective of a ‘political
geoecology for the Anthropocene’ aims for a long-
term global cooperative political strategy in a multilat-
eral context. This requires a rethinking of one of the
key goals of the UN Charter, “to maintain international
peace and security”, to include the new challenges
humankind faces in the twenty-first century, and to
develop a new strategy for a sustainable peace based on
a gradual decarbonization of the global economy that
can cope with the impacts of global environmental
change. 

The proposed new approach of a political geoeco-
logy combines the necessary political orientation with
a spatial focus that combines different scales by imple-
menting the many visions, perspectives and pro-
grammes for a sustainable development, so that both
the linear projections of ‘dangerous climate change’
and the possible chaotic tipping points in the earth sys-
tem are prevented from becoming reality. These new
security dangers do not differentiate between coun-
tries, and they cannot be countered by military superi-
ority.

Security policy in the Anthropocene requires pri-
marily non-military instruments, and it also needs a
gradual reallocation of scarce resources to be used for
strategies of adaptation and mitigation that address
the impacts of GEC and global and regional climate
change. Purely technical solutions are bound to fail if
there is no comprehensive political strategy for a pro-
gressive global green economy and no change in
human lifestyles and social responsibility. 

The cooperation between natural scientists work-
ing on geoecology and those working on programmes
on earth systems science (ESS) addressing issues of
global environmental change and climate change has
not been easy. By adding a ‘political dimension’ to
spatially sensitive ‘geoecology’ Brauch, Dalby and
Oswald Spring (2011) call on the natural sciences to
bring in perspectives from the policy sciences, and call

48 This chapter relies on previous work by the author
(Brauch 2003) and on a co-authored chapter (Brauch,
Dalby, Oswald Spring 2011), where this concept was
developed further and discussed in detail. Some text is
used here with the permission of the co-authors.
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on the social sciences to reflect the new knowledge
produced in the natural sciences.

As a result of linking ‘ecology’ as a scientific con-
cept with the normative ethical, political and scientific
goal of ‘peace’, scientific analysis must be broadened,
as must be action-oriented political thinking and asso-
ciated strategies, policies and measures to achieve
peace, with its different features of a ‘negative’, ‘posi-
tive’, ‘cultural’, an ‘engendered’ and a ‘sustainable
peace’. Peace ecology should be conceptualized in rela-
tion to its five key pillars, embracing peace, security,
equity, gender and sustainability.

9.9 Conceptualizing an Emerging 
Peace Ecology 

Since the 1990s, environmental security research has
shifted from environmental scarcity, degradation and
conflict to the dangers posed by global environmental
and climate change (Sygna/O’Brien/Wolf 2013). With
the direct impacts of humans upon ecosystems in the
Anthropocene (Crutzen 2002, 2011) and with the pro-
gressive securitization of issues of GEC during the
past decade, these anthropogenic changes are increas-
ingly threatening human lives and livelihoods. World-
wide, the destruction of key ecosystem services, the
pollution of air, water and soil, land use change and
extreme events are creating new ‘anthropogenic chal-
lenges’ for humankind, although these do not pose
the threat of violent conflict and war. 

Conca (1994: 20) suggested an “environmental
agenda for peace studies” and a discussion on
whether “ecologically desirable futures include con-
cerns for peace and justice”. He argued that it is not
enough “to place ‘sustainable development’ and ‘eco-
logical security’ alongside peace or social justice as
‘world-order values’” but that scholars must ask
whether “not only their formal definitions, but also
their metaphorical and institutional associations, fur-
ther the purposes of peace, justice, and community”.
Conca (2002: 9) fundamentally challenged a core
premise of the debate on environmental (in)security
and conflict by asking “whether environmental coop-
eration can trigger broader forms of peace defined as
a continuum ranging from the absence of violent con-
flict to the inconceivability of violent conflict” by also
addressing “problems of structural violence and social
inequality” and by “building an imagined security
community” based on peaceful conflict resolution. 

Christos N. Kyrou (2007) introduced the concept
of ‘peace ecology’49 as an “integrative, multi-contextual,

and case sensitive approach in identifying resources for
conflict and violence transformation” with as its goal
“to include issues of conflict analysis and peacebuild-
ing” in environmental studies. Peace ecology calls phil-
osophically for “peace with nature” (Meyer-Abich
1979, 2003), both a domestic and an international task
where human behaviour has to be brought back into
line with the wholeness of nature, where increasing haz-
ards and disasters are an expression of the disharmony
and absence of humankind’s peace with nature. 

How humans respond to these new threats to
their survival depends not only on the world view of
the scientists but also on the mindset of the elites. Busi-
ness-as-usual prevails when the political, economic and
military elites are unwilling or unable to act to address
the root causes of GEC and climate change.

Peace ecology in the Anthropocene was conceptu-
alized by Oswald Spring, Brauch and Tidball (2014:
18–19) within the framework of six conceptual pillars:
peace, security, equity, sustainability, culture and gen-
der, where negative peace (non-war) is defined by the
linkages between peace and security, while for the
relationship between peace and equity the concept of
positive peace is defined by peace with social justice
and global equity; for interactions between peace,
gender and environment the concept of cultural
peace was proposed, and for the relations between
peace, equity and gender the concept of an engen-
dered peace was suggested.

These five pillars of peace ecology point to differ-
ent conceptual features of peace. The classic relation-
ship between ‘international peace and security’ in the
UN Charter refers only to a narrow negative peace
without war and violent conflict. It aims for the pre-
vention, containment and resolution of conflicts and
violence and the absence of ‘direct violence’ in wars
and repression. To achieve peace with equity or posi-
tive peace requires the absence of ‘structural violence’.
This is achieved by overcoming social inequality, dis-
crimination, marginalization and poverty where there
is no access to adequate food, water, health or educa-
tional opportunities.

Sustainable peace involves the manifold links
between peace, security and the environment, where
humankind and the environment as the two interde-
pendent parts of global Earth face the consequences of
destruction, extraction and pollution (Oswald Spring
2008). The concept of sustainable peace also includes

49 This section partly relies on a previous co-authored
chapter (Oswald Spring, Brauch, Tidball 2014), with the
permission of the two co-authors.
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the processes of recovering from environmental
destruction, reducing the human footprint in ecosys-
tems through less carbon-intensive processes, and in
the long term possibly carbon-free and dematerialized
production, so that future generations may still decide
on their own resource and development strategies. 

Policies aiming for ‘sustainability transition’ are
thus part of a positive strategy that addresses possible
new causes of instability, crises, conflicts and in the
worst case even war. These causes may be either the
scarcity of fossil energy sources or the possible security
consequences of anthropogenic global environmental
and climate change, either of which may be triggered
by linear trends as well as by chaotic tipping points
(Lenton/Held/Kriegler et al. 2006).

The relation between peace, the environment and
gender may result in cultural peace. Cultural peace
facilitates the creation of peace in the minds and
actions of humankind. It socializes people so that reli-
gious and social discrimination can be overcome, by
establishing human rights granted equally to all people.
This will enable them to develop the ability to negotiate
solutions to present and future conflicts peacefully and
to share political, economic, social and cultural powers.
The rights also respect different ecosystems, by taking
into account their vulnerability to human actions.

Finally the links between peace, equity and gender
introduce an engendered peace, creating relations
between men and women, children, young people
and elderly people based on equity. This will build up
the capacity for negotiation, exchange, sharing, bar-
gaining and developing tools, where the most vulner-
able are empowered through development processes,
non-violent conflict management, and disaster risk
reduction (see chapter 8 by Oswald Spring in this vol-
ume). For Amster (2015) 

peace ecology is more than merely a conceptual synthe-
sis of peace and ecology. In essence, it contemplates the
ways in which the same environmental processes that
often drive conflict—e.g. resource depletion, anthropo-
genic climate change, food and water shortages—can
also become opportunities for peaceful engagement. …
When confronted with a crisis … recent research
[argues] that people are actually more likely to cooper-
ate than they are to compete, and that instances of vio-
lence in such situations are the exception rather than
the norm (e.g. Solnit 2009). … People around the world
who strive to manage scarce essential resources (as with
sensitive watersheds) often find that their mutual reli-
ance on the resource transcends even profound cultural
and political differences—and in some cases even war-
ring parties have found ways to work together positively
on such issues. Informed by schools of thought includ-
ing social ecology … and deep ecology, peace ecology is
concerned equally with the human–human and human–
environmental interfaces as they impact the search for
peace at all levels (Amster 2015: 8–9).

Amster (2015: 143ff.) reviewed different concepts of
and approaches to environmental cooperation, the
concepts of environmental dispute resolution (Caplan
2010), environmental peacemaking (Conca/Dabelko
2002; Ali 2007, 2009) and environmental peacebuild-
ing (Ecopeace 2016). However, he did not frame his
argument in the context of the Anthropocene, nor
did he discuss issues of sustainability transition or of
the long-term global transition and transformation of
the national and global economies that needs to be
achieved through strategies aiming at a gradual decar-
bonization and dematerialization of the economy.

Figure 9.2: Five Pillars of Peace Ecology and their four linkage concepts of negative, positive, cultural and engendered
peace. Source: Oswald Spring, Brauch and Tidball (2014: 19).
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9.10 Sustainability Transition with 
Sustainable Peace 

This concluding section focuses on possible interrela-
tions between the research paradigm of a ‘sustainabil-
ity transition’ and the goal of ‘sustainable peace’.
According to Geel’s model, sociotechnological inno-
vations emerge from small niches, and they often face
major opposition within society (sociotechnical
regime) from coalitions of special interest groups, busi-
ness representatives and policymakers, who would lose
from these innovations. This process will only succeed
if new coalitions of societal, economic and political
actors can successfully overcome opposing interests
before these innovations can succeed globally (land-
scape). Globally successful innovations must take
external factors—both earth systems and global eco-
nomic and social megatrends—into account. However,
both the DKI (Grin/Rotmans/Schot 2010) and the
WBGU (2011) have not yet reflected on the implica-
tions for peace and security.

The two major technical revolutions in earth his-
tory have both resulted in technical and strategic revo-
lutions and in more violent warfare. During the two
world wars the total mobilization and militarization of
technological innovations resulted in between 7,750,919
and 15 million deaths in World War I50 and between
50 and 85 million deaths in World War II—if those
who died from war-related famine and diseases are
included51—and in more than 50 million deaths since
1945.52

The initial question was whether a long term trans-
formative change towards sustainability —as in the
aftermath of the Neolithic and the industrial revolu-
tions—might result in a ‘higher form of killing’ or
whether this transformation would foster more coop-
erative forms of multilateral cooperation and conflict

resolution and peacebuilding. No definite answer is
possible because future political constellations, deci-
sions and events cannot be predicted.

However, different scenario outcomes may be
assumed:

• A pessimist or worst-case scenario that assumes
that—given the present global and national eco-
nomic, political and societal power structures—
such a major change in human and state behaviour
is unforeseeable and that new technological inno-
vations will be absorbed by the military, resulting
in new revolutions in warfare.

• An optimist or best-case scenario assumes that a
‘sustainability transition’ to a low-carbon economy
may foster the realization of a utopian vision of a
global peaceful order, where war and patriarchy
(Oswald Spring, chapter 8) must be overcome
before a lasting, eternal or ‘sustainable peace’ in
the Kantian tradition can prevail.

• A pragmatic scenario combines features of both
the pessimist and the optimist scenarios and
assumes that the behaviour of human beings and
their interest in wealth, power and domination are
unlikely to change. But sociotechnical innovations
and a new scientific revolution towards sustaina-
bility (Clark/Crutzen/Schellnhuber 2004) will fun-
damentally change the world view of scientists and
partly change the mindset of policymakers.
Whether such a ‘sustainability transition’ might
lead to a more peaceful and cooperative interna-
tional order is an open question that cannot be sci-
entifically answered.

Only this third pragmatic scenario will be discussed,
from a pragmatic ‘Grotian perspective’ (Bull 1977;
Bull/Kingsbury/Roberts 1992; Dean 2008, 2014) on

50 The figures for WWI differ: The American Public
Broadcasting System (PBS) estimated a total number of
deaths for all conflict parties as 8,528,831, of wounded
as 21,189,154, and of prisoners and missing as 7,750,919,
amounting to a total number of casualties of 37,466,904;
at: <https://www.pbs.org/greatwar/resources/casdeath
_pop.html>; a similar figure was offered by: <http://
www.historylearningsite.co.uk/world-war-one/world-war-
one-and-casualties/first-world-war-casualties>; according
to Wikipedia for World War I, estimates of total deaths
range from 9 million to over 15 million; at: <https://
en.wikipedia.org/wiki/World_War_I_casualties>, based
on Matthew White, Source List and Detailed Death
Tolls for the Primary Megadeaths of the Twentieth
Century: <http://necrometrics.com/20c5m.htm>.

51 The figures for WW II differ even more: Wikipedia
offers a total for military deaths of between 21 and 25,5
million, of civilian deaths between 29 and 30,5 million,
and of civilian deaths due to war-related famine and dis-
eases of between 19 and 28 million, amounting to a total
of 70 to 85 million; at: <https://en.wikipedia.org/wiki/
World_War_II_casualties>; another source estimates
20,858,800 military deaths, 20,858,800 civilian deaths
and 48,231,700 total deaths; at: <http://warchroni-
cle.com/numbers/WWII/deaths.htm>.

52 The Worldmapper claimed that 51 million people were
killed in wars between 1945 and 2000; at: <http://
www.worldmapper.org/display.php?selected=287> (19
November 2015); see Max Roser, 2015: “War and Peace
after 1945”; in: OurWorldInData.org; at: <http://our-
worldindata.org/data/war-peace/war-and-peace-after-
1945/> (19 November 2015). 
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peace and security issues. A ‘sustainability transition’
towards a low-carbon industry challenges the old car-
bon-based industry, energy utilities, and the highway
and car transportation lobbies whose economic inter-
ests would be negatively affected. Since 2007 these
industries have been major sponsors of climate change
critics (Klein 2011) and of their aggressive campaign
against the IPCC. They have significantly changed pub-
lic opinion about climate change issues in the US, Can-
ada and Australia, where politicians who supported
their economic interests have been successful. 

Powerful interest groups in the primary exporting
countries of coal, oil and natural gas have countered
the debates on global climate change and the argu-
ments for a decarbonization of the economy, while
countries that import from fossil energy sources (e.g.
the EU, but also China and India) have increasingly
relied on renewable energy sources (wind, solar) for
electricity.53 

The global capacity of wind power has risen from
48 GW (2004) to 370 GW (2014) and of solar PV
from 3.7 GW (2004) to 177 GW (2015), and global
new investment in renewable power and fuels in both
developed and developing countries increased from

US$45 billion to US$270 billion between 2004 and
2014 (figure 9.4, 9.5, 9.6). While both new fossil
energy sources and renewables may counter resource
conflicts, only the latter may avoid the negative secu-
rity consequences of the physical effects of anthropo-
genic climate change.  
As a ‘decoupling of growth from energy consumption’
(UNEP 2014; von Weizsäcker 2014) is possible if there
is an energy efficiency improvement of a factor 4, 5 or
10 (von Weizsäcker/Lovins/Lovins 1997; von Weiz-
säcker/Hargroves/Smith et al. 2009; von Weizsäcker
2014) and through a replacement of fossil fuels with
renewable energy sources, dependence on energy
imports will gradually decline and resource wars may

Figure 9.3: Battle death rate in state-based conflicts by type (1946–2013) by Max Roser. Annual worldwide battle
deaths per 100,000 people. Source: PRIO battle deaths dataset (1946–2007) and data provided by Steven
Pinker for 2009 and later (based on UCDP and PRIO). Licensed under CC.BYSA by Max Roser; at: <http://
ourworldindata.org/data/war-peace/war-and-peace-after-1945/>.

53 See: REN 21 [Renewable Energy Network for the 21st
Century], 2015: Renewables 2015, Global Status Report
(Paris: REN21 c/o UNEP); REN 21, at: <http://www.
ren21.net/wp-content/uploads/2015/07/REN12-GSR2015
_Onlinebook_low1.pdf>; IRENA: Renewable Energy
Capacity Statistics (Masdar City, Abu Dhabi: IRENA);
at: <http://www.irena.org/DocumentDownloads/Pub-
lications/IRENA_RE_Capacity_Statistics_2015.pdf> (19
November 2015). 
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be less likely. This is a declared goal of the EU’s
roadmap for a low-carbon economy by 2050 (EU
2011b; Brauch 2016a).

Policymakers who favour a transformation of the
economy towards a low-carbon society will face major
and well-funded opposition. So far only the European
Union (EU 2011, 2011a, 2011b, 2011c, 2011d; Hap-

paerts in this volume; Brauch 2016) and a majority of
its twenty-eight countries have favoured such a strategy.
Both the European Commission and the Council have
argued that a sustainability transition in the energy and
transport sector as the result of an efficiency revolution
and a gradual replacement of fossil with renewable
energy sources would significantly reduce both energy

Figure 9.4: Increase in global wind power capacity (2004–2015). Source: REN 21 (2015); at: <http://www.ren21.net/
status-of-renewables/global-status-report/>.

Figure 9.5: Increase in global solar PV capacity (2004–2015). Source: REN 21 (2015); at: <http://www.ren21.net/
status-of-renewables/global-status-report/>.
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costs and dependence on imports of fossil energy
sources from unstable regions such as the Middle
East. This would not only decouple economic growth
from energy consumption but possibly also from
dependence on contested regions.

At least two peaceful outcomes of such a transi-
tion process towards a low-carbon economy and soci-
ety can be assumed with some plausibility:

1. Climate wars would become highly unlikely if the
causes of this threat could be countered by a
major global reduction in the consumption of fossil
energy and thus a stabilization of GHGs in the
atmosphere. This would make dangerous climate
change and tipping points unlikely. Preventing this
new type of violent conflict in highly vulnerable cli-
mate hot spots would represent a global diplo-
matic strategy that fosters a sustainable peace
(Brauch 2002; WBGU 2008; Scheffran/Brzoska/
Brauch et al. 2012; IPCC 2014).

2. For those countries that adopt and implement
such a long-term transformative change towards
sustainability in the energy, production, transporta-
tion, housing and agricultural sectors, their depend-
ence on a scarce supply and rising energy prices
from contested regions would decline. This would
reduce the pressure to intervene militarily in order
to guarantee access to and transportation of these

energy sources and to prevent their economy from
collapsing. A second major beneficial outcome
would be that classical resource conflicts, especially
over oil and gas and other scarce strategic minerals,
might be reduced (Klare 2001, 2012).54

Combining both challenges, Michael T. Klare (2013)
argued: “Two nightmare scenarios—a global scarcity
of vital resources and the onset of extreme climate
change—are already beginning to converge and in the
coming decades are likely to produce a tidal wave of
unrest, rebellion, competition and conflict.”55

The probable reduction of the likelihood of old
‘resource conflicts’ and the avoidance of new ‘climate
conflicts’ through economic transformation towards
sustainability would by itself not change the interna-
tional order. It could, however, possibly foster new
political coalitions of those countries who could invest
in concrete projects that might result in such a dual

Figure 9.6: Global new investment in renewable power and fuels, developed and developing countries (2004–2014).
Source: REN 21 (2015); at: <http://www.ren21.net/status-of-renewables/global-status-report/>.

54 Stephen Kinzer: “America’s next security threat: resource
wars—This century’s clashes will be conflicts over access
to food, water, and energy”, in: Boston Globe, 31 August
2014.

55  See Klare (2013); on this dual linkage, see also Leggett
(2001, 2005, 2005a), Homer-Dixon (2006); and Lovins,
Datta, Bustness et al. (2005).
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decoupling of many highly vulnerable countries situ-
ated in climate change hot spots. 

Thus, a sustainability transition towards a low-car-
bon economy by reducing the probability of two types
of conflicts might foster policy strategies that aim for
a more sustainable peace with more human security,
where freedom from the impacts of climate-induced
hazards would also be more likely. This linkage
between the three new policy goals of a ‘sustainable
development’ with ‘human security’ and ‘sustainable
peace’ would draw basic lessons from the security
implications of the Anthropocene, where ‘we’ have
become the threat to the survival of humankind and
only ‘we’ as part of humankind itself can offer a solu-
tion to the consequences of human intervention into
the earth system.

These conceptual considerations have suggested
the contextualization of the ‘sustainability transition
paradigm’ and policy strategies for a ‘low-carbon econ-
omy’ as a sustainable peace goal within a human secu-
rity strategy, as Sir David King (UK) has suggested. As
only ‘we’ can offer the solutions to the impact of
human interventions into the earth system it is crucial
to bring sustainable peace considerations into the
mainstream of conceptual thinking and policy action
that aims for a long-term transformative change
towards a low-carbon economy with high energy effi-
ciency during this century.

The ten key messages of this chapter56 are:

1. During the twentieth century humankind has for
the first time significantly interfered in nature and
the earth system and has silently moved as a result
of multiple anthropogenic interventions—espe-
cially during the past sixty years—from the Holo-
cene to the Anthropocene (Crutzen 2002, 2011;
Crutzen/Brauch 2016), a new era of earth history.

2. This silent transition requires a “Second Coperni-
can Revolution” (Schellnhuber 1999) with the
emergence of a new ‘scientific paradigm’ aiming at
sustainability and a new ‘social contract for sus-
tainable development’ (Clark/Crutzen/Schellnhu-
ber 2004; WBGU 2011) that can be advanced
through a process of ‘sustainability transition’.

3. This means that during the twenty-first century,
the policy-focused social sciences must rethink
and reconceptualize the key concepts of, and the
design of research programmes on, peace, secu-

rity, development and the environment, including
their cultural contexts.

4. Irrespective of the outcome of multilateral global
climate diplomacy and of the adoption of climate
treaties and their implementation, unilateral
national and regional strategies aiming at a ‘sus-
tainability transition’ in key economic sectors
(energy, transportation, production and consump-
tion, urbanization and housing, agriculture and for-
estry with water and soil management) are needed;
they must be based on economic incentives and
rationales.

5. A strategy that aims for a ‘sustainability transition’
towards a low-carbon economy may contribute to
the realization of the triple goal of ‘sustainable
development’ with ‘human security’ and ‘sustaina-
ble peace’ by reducing the probability of conflicts
over energy, other non-renewable resources (fossil
fuels, minerals) and renewable resources (includ-
ing water and arable soil), and caused by the phys-
ical and societal impacts of climate change.

6. The two suggested multidisciplinary scientific
research programmes of a ‘political geoecology’
and of a ‘peace ecology’ in the Anthropocene may
contribute to the development of a new sustainabil-
ity revolution (Oswald Spring/Brauch 2011) with a
new science paradigm aiming for sustainability.

7. The goal of the proposed ‘political geoecology’ is
to add to the ‘geoecology’ paradigm used in phys-
ical geography the ‘political’ dimension, including
issues of peace and security, while sensitizing pol-
icy-oriented social scientists for new knowledge
generated by scholars in earth system sciences and
geoecology.

8. The proposed ‘peace ecology’ paradigm will link
environmental and peace studies by addressing
both the negative consequences of pollution and
global environmental change and also the opportu-
nities created by ‘environmental peacemaking’ and
‘sustainability transition’, within the framework of
the Sustainable Development Goals (SDGs) in the
Anthropocene.

9. Both research paradigms and approaches, when
they are developed and discussed, must take the
specific framework of the ‘Anthropocene’ fully into
account. ‘Sustainable peace in the Anthropocene’
requires a rethinking of this ‘normative concept’
that is widely used for conflict prevention and post-
conflict peacebuilding, focusing also on ‘peace with
nature’. 

10. The proposed ‘sustainability revolution’ requires a
transformation of global cultural, environmental,56 This summary has benefitted from critical comments by

Ursula Oswald Spring, based on a joint publication.
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economic and political relations (Oswald Spring/
Brauch 2011: 1487ff.). This must replace the domi-
nant vision and strategies of business-as-usual in a
Hobbesian world where economic and strategic
interests and behaviour predominate. Such Hob-
besian interests and behaviour may possibly lead
to a major crisis for humankind in inter-state rela-
tions, where the survival of the vulnerable is put at
risk. If this happens, Earth as a habitat for humans
and ecosystems will be destroyed.

In the dominant vision of business-as-usual a cornu-
copian perspective predominates that suggests primar-
ily technical fixes (geoengineering) and the defence of
economic, strategic and national interests in a way
that only OECD countries can afford. The alternative
vision requires a sustainable perspective based on
global equity and social justice. The first vision with
its minimal reactive strategies will most likely increase
the probability of ‘dangerous climate change’ (Schelln-
huber/Cramer/Nakicenovic et al. 2006) with both
linear and chaotic changes in the climate system and
their sociopolitical consequences. For Oswald Spring
and Brauch (2011), the sustainability perspective

requires a change in culture (thinking on the human–
nature interface), world views (thinking on systems of
rule, e.g. democracy vs. autocracy, on domestic poli-
cies and inter-state relations), mindsets (the strategic
perspectives of policymakers) and new forms of
national and global governance. 

This alternative vision identifies the need for a
“new paradigm for global sustainability” (Clark/
Crutzen/Schellnhuber 2004), for a “transition to [a]
much more sustainable global society” (Raskin/
Banuri/Gallopin et al. 2002), aimed at peace, freedom,
material well-being and environmental health.
Changes in technology and management systems
alone will not be sufficient, but “significant changes in
governance, institutions and value systems” are
needed. These alternative strategies should be “more
integrated, more long-term in outlook, more attuned
to the natural dynamics of the Earth System and more
visionary” (Steffen/Sanderson/Tyson et al. 2004: 291–
293) and should take planetary boundaries into
account (Rockström/Kulm 2015; see chapter 4 by
Dalby).
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10 Population Imbalances: Their Implications for Population Growth 
over the Twenty-first Century

Hania Zlotnik1

Abstract

Current population dynamics vary markedly among countries. In 2010, 46 per cent of the world population
lived in countries with below-replacement fertility, whose populations are experiencing rapid population ageing
and will likely decrease in the future. In sharp contrast, 19 per cent of the world population lived in countries
with such high fertility that their combined populations are likely to double by 2050 and to keep growing over
the rest of the century. The remaining 35 per cent lived in countries where fertility levels had declined consid-
erably since their peak but where the potential for continued population growth over the medium term remains
high. Owing to both population momentum and the long-standing differences in population dynamics between
those groups of countries, these diverse population trends are expected to continue over the medium term, thus
maintaining today’s population imbalances and producing a high potential for marked population growth over the
course of this century, especially in some of the world’s poorest countries. Reducing those population imbalances
by the end of the century and achieving the stabilization of the world’s population requires that the high-fertility
countries accelerate the reduction of fertility so that it reaches below-replacement level before 2100.

Keywords: Below-replacement fertility, population ageing, population dynamics. population growth, population
imbalances, population momentum.

10.1 Introduction1

In 2014, as governments debate which goals they are
to adopt to spur sustainable development between
2015 and 2030 (United Nations 2014a), the world
population continues to grow, having reached 7 bil-
lion in 2011 and being poised to reach 8 billion
between 8 and 12 years from now (that is, between
2022 and 2026). Crucially, the earlier that 8th billion
is reached, the more likely it is that the world popula-
tion will add several additional billions by the end of
the century. Because most of the people who will be
alive over the next twelve years have already been born,
the exact moment at which the next billion is reached
depends mostly on how many children are born over
the next few years. That is, fertility trends are the
main determinant of population increases and, because

of the multiplicative nature of population growth, small
changes in global fertility now and in the immediate
future can have a major impact on the long-term poten-
tial for further population growth.

Although the rapid population growth that the
world has experienced since 1950 has been accompa-
nied by improvements in the standard of living and
the quality of life of the majority of the world popula-
tion, it is becoming increasingly clear that the planet
is under stress because of human activity and that
ensuring better livelihoods for future generations
poses many challenges. Thus, attaining universal food
security by mid-century, a basic goal to ensure future
well-being, may be feasible but is far from certain. The
need to increase the global food supply by at least 70
per cent to be able to feed the nine billion people
expected to inhabit the Earth by 2040 requires inten-
sifying the use of existing agricultural land, particu-
larly in the populous countries of Asia, and extending
the land under cultivation in many of the world’s least
developed countries where population growth is
expected to be the fastest (Butler and Dixon 2012;

1 Dr. Hania Zlotnik is an independent consultant and was
Director, Population Division, Department of Economic
and Social Affairs, United Nations Secretariat (2005–
2012); Email: <hania.zlotnik@hotmail.com>.
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West et al, 2014). Achieving those changes while
simultaneously reducing the deleterious effects of
agriculture on global warming and water quality and
reducing water use will demand large additional
investments in agriculture and the judicious use of
technology. Expanding access to clean energy is
another daunting task that has just started and that is
still progressing too slowly to meet the needs of the
rapidly growing populations of the developing world.

These and other challenges are all scaled up by
population numbers and will be more difficult to
meet the larger the population becomes. Yet intergov-
ernmental and even expert discussions about how to
attain a sustainable future rarely consider future pop-
ulation numbers as a factor subject to modification.
Because policymakers usually focus on the short term
and changes in population dynamics usually take time
to have a significant effect on overall population num-
bers, the need to modify current population dynamics
is often disregarded.

This chapter, by focusing on the long-term impli-
cations of changes in population dynamics, shows
that, if the world population is to remain below 10 bil-
lion by the end of this century, there is an urgent need
to accelerate the reduction of fertility in the countries
that still have high fertility levels, and it is also neces-
sary that the countries with intermediate levels of fer-
tility continue reducing them. According to the most
recent estimates of fertility levels, referring to 2005–
2010, 62 countries, accounting for 19 per cent of the
world population in 2014, had high fertility; another
64 countries, accounting for 35 per cent of the world
population, had intermediate fertility, and a further 75
countries, representing 46 per cent of the world pop-
ulation, had low fertility.

Analysis of past trends shows that the high-fertility
countries of today have had, on average, higher fertil-
ity levels than the rest since 1950 and, although their
levels of mortality in childhood have declined substan-
tially, their fertility has declined very slowly. There-
fore, even though they account for just 19 per cent of
today’s population, their population is increasing rap-
idly and may grow to represent 43 per cent of the
world population in 2100 even if their fertility
declines at a moderate pace in future. Because most
of the high-fertility countries are low-income or lower-
middle-income countries, they are the least well pre-
pared to satisfy the basic needs of rapidly growing
populations. In contrast, the most prosperous or rap-
idly growing economies are those of countries whose
fertility has reached low levels and whose overall pop-
ulation is likely to decrease during this century, so that

by 2100 they may account for 28 per cent of the world
population, down from 46 per cent today. 

Past trends reveal that such ‘population imbal-
ances’, meaning the marked differences in population
dynamics that over the long run change the regional
distribution of the world population, have been at
play since at least 1950. However, the expectation has
been that population trends will converge so that all
countries will eventually achieve a state of low fertility
and low mortality that, aside from producing a world
population that changes very slowly, would also con-
tribute to improve human well-being by maximizing
longevity and facilitating higher investments in the
human capital of each child. Yet, in view of develop-
ments over the past two decades, one may question
whether that convergence will actually occur and, if it
does, how rapidly it will be achieved. Considering the
number and characteristics of the countries that con-
tinue having high fertility, there is greater uncertainty
today than just two decades ago about whether con-
vergence will happen. By exploring the consequences
of a delayed convergence, this chapter provides evi-
dence that should prompt those interested in sustain-
ability to advocate a sustained and well-funded effort
to accelerate the reduction of fertility in high-fertility
countries through the promotion of a smaller family
norm and the uptake of voluntary family planning in
countries where still too many children are born and
too many die from preventable causes.

10.2 The Demographic Transition as 
the Rationale for Convergence

By any standards, world population trends changed
dramatically during the second half of the twentieth
century. The reductions of mortality that had started
in the more advanced countries in the nineteenth cen-
tury expanded rapidly to the developing world par-
ticularly after 1950 as better nutrition, improved sani-
tation and modern medical interventions successfully
controlled or treated the most deadly infectious and
parasitic diseases that were endemic in those coun-
tries. Plummeting infant and child mortality coupled
with fertility levels that remained high resulted in
accelerated population growth. However, with the
expanded adoption of family planning and the use of
modern contraceptives, fertility eventually declined
also, sometimes very rapidly and often to unprece-
dentedly low levels. By the end of the twentieth cen-
tury, most developed countries and an increasing
number of developing countries were experiencing
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levels of fertility so low that, if maintained for a gen-
eration or more, they would lead to decreasing popu-
lations.

These developments have led demographers to
develop a model of demographic change known as
‘the demographic transition’. In the 1950s, this model
provided a stylized description of the changes in fertil-
ity and mortality trends that took place as populations
passed from a state where both mortality and fertility
were high and population growth was low to one
where both mortality and fertility were low and popu-
lation growth would again be very low. According to
the demographic transition, mortality would decline
first while fertility remained high until people realized
that, because of improved child survival, it was no
longer necessary to have so many children in order to
achieve the number of adult children they desired.
That realization would prompt people to reduce their
fertility and, as mortality continued to decline, fertility
would drop further until once more fertility levels
would counterbalance mortality and the natural
increase of the population would reach zero. By the
1990s, noting that many populations were completing
the demographic transition not by reaching a balance
between fertility and mortality but rather by over-
shooting the fertility decline and ending in a stage
where fertility was too low to counterbalance mortal-
ity, demographers modified the original description
of the last stage of the transition by recognizing that
it could produce not an unchanging population with
zero population growth but rather a decreasing popu-
lation. 

By 2014, changes in fertility and mortality trends
consistent with the demographic transition had taken
place in all countries in the world. In every country,
mortality is currently lower today than it was in the
1950s and fertility has also declined with respect to
the peak level it attained after 1950. However, the
pace of mortality and fertility reductions as well as
their timing has varied considerably among countries.
Currently, countries that are most advanced in the
demographic transition are characterized by having
very low fertility and low mortality. Those that are the
least advanced still have relatively high fertility levels.
The rest have advanced in the path to low fertility but
have not yet reached the very low levels that character-
ize the last stage of the demographic transition. Con-
sequently, those three groups of countries have today
different population profiles and different prospects
for future population change. Countries with low fer-
tility have rapidly ageing populations and, if their pop-
ulations are not decreasing already, expect to experi-

ence population reductions in the future. Countries
with high fertility still have young populations that are
growing fast and have a high potential for future pop-
ulation increases. The rest are experiencing moderate
rates of population growth and have moderately age-
ing populations but their future hinges on whether or
not they complete the demographic transition by
reaching very low fertility levels. These differences in
current population dynamics are at the root of the
population imbalances that characterize world popu-
lation today and are likely to remain a feature of the
world population over the next four or five decades at
least. Furthermore, developments over those decades
will determine whether there is any chance for those
imbalances to start waning during the second half of
this century as the fertility and mortality of all coun-
tries converge to low levels. 

10.3 Classifying Countries into Three 
Groups According to Their Net 
Reproduction Rates

The countries of the world can be classified into three
groups according to their fertility levels. The classifi-
cation used in this chapter is based on the value of the
net reproduction rate (NRR) for each country. NRR
is a measure of the reproductive potential of a popu-
lation. It takes into account both the overall level of
fertility of a country (that is, a country’s total fertility2)
and the level of mortality during the first 25 or 30
years of life. NRR indicates the average number of
daughters expected to survive to the mean age at
childbearing that a cohort of women would have by
exact age 50 were those women to experience from
exact age 15 onwards the age-specific fertility rates
observed during a given period without being subject
to mortality. The United Nations Population Division
(UNPD) estimates NRR for the 201 countries3 that
had at least 90,000 inhabitants4 in 2010 (United
Nations 2013a). In the majority of those 201 countries,

2 Total fertility is a measure of the level of fertility in a
population. Total fertility is the average number of chil-
dren a hypothetical cohort of women would have at the
end of their reproductive period if they were subject
during their whole lives to the fertility rates of a given
period and if they were not subject to mortality. It is
expressed as children per woman.

3 The term ‘countries’ is used here to encompass also
areas that are dependent territories but whose data are
reported separately from that of the country from
which they depend.
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fertility and mortality have been the major compo-
nents of past population change.

 A net reproduction rate of 1.0 daughter per
woman indicates that every woman of reproductive
age is eventually replaced by a daughter who survives
to an age where she herself may have a child. There-
fore, when NRR = 1.0, the population is on track to
‘replace itself’ and fertility is said to be at ‘replace-
ment level’.5 When NRR is higher than 1.0 daughter

per woman, the current level of fertility is higher than
it needs to be to counterbalance the current level of
mortality and, therefore, the population is poised to
increase from generation to generation and fertility is
said to be ‘above replacement level’. When NRR is
lower than 1.0 daughter per woman, the reverse
holds, that is, the current level of fertility is not suffi-
cient to counteract the current level of mortality and,
therefore, the population is poised to decrease from
generation to generation. In this latter case, fertility is
said to be ‘below replacement level’.

Estimates of NRR referring to the period 2005–
2010 have been used to classify the 201 countries with
estimates available into three groups. The high-fertility
countries are those with an NRR equal to or higher
than 1.5 daughters per woman, that is, they are coun-
tries whose most recently measured fertility and mor-
tality levels, if maintained, would lead to an increase
of at least 50 per cent between one generation and
the next. The second group of countries, denomi-
nated intermediate-fertility countries, are those
whose NRR in 2005–2010 varies from 1.0 daughter
per woman to just under 1.5 daughters per woman.
Lastly, the low-fertility countries are those whose
NRR is below 1.0 daughter per woman, that is, their
fertility is below replacement level. If an NRR below
1.0 daughter per woman is sustained over a period of
a generation or more, the population will decrease.

According to the above classification, in 2005–
2010, 62 countries6 had high fertility levels, 64 had

Figure 10.1: Map displaying the high-fertility, intermediate-fertility and low-fertility countries.

4 The United Nations Population Division does not pro-
duce estimates of the components of population change
for countries with fewer than 90,000 inhabitants, and
that is why they cannot be included in the analysis pre-
sented here. In 2010, 32 countries or areas had fewer
than 90,000 inhabitants each and their joint population
amounted to approximately one million. Because of
their small populations, in many of those countries
migration is a very important component of population
change.

5 Since NRR depends on both the level of fertility and
that of mortality, ‘replacement level’ fertility varies
according to the level of mortality: the higher the prob-
ability of dying before age 30, the higher total fertility
needs to be to assure that a daughter survives to the age
of reproduction. When mortality is low, a total fertility
of around 2.10 children per woman is usually sufficient
to ensure replacement and that number is often
described as ‘replacement-level fertility’. When mortality
is high, however, replacement-level fertility can be much
higher, sometimes amounting to values well above 3 chil-
dren per woman.
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intermediate fertility levels7 and 75 had low fertility
levels8 (see table 10.1). Most of the developed coun-
tries9 (98 per cent) have below-replacement fertility
levels and are classified as low-fertility countries. Only
two developed countries, Iceland and New Zealand,
had intermediate-fertility levels in 2005–2010 and both
had fertility close to replacement level. Among devel-
oping countries, 32 (20 per cent) had below-replace-
ment fertility, including two of the most populous
countries: Brazil and China. Ninety per cent of the
low-fertility countries are high-income or upper mid-
dle-income countries according to the World Bank’s
classification.

The remaining 144 developing countries are
equally divided among the high-fertility and the inter-
mediate-fertility countries. In Africa, the majority of
countries had high fertility levels in 2005–2010 (72 per
cent). In developing Oceania, half of the countries
belonged to the high-fertility group. High-fertility
countries are less common in Asia, where they
account for 22 per cent of the total, and in Latin
America and the Caribbean, where they account for
just 11 per cent. Nevertheless, all developing regions
still have significant numbers of countries maintaining
high fertility. Ninety per cent of the high-fertility coun-

Table 10.1: Distribution of countries and population among the high-fertility, intermediate-fertility and low-fertility
groups. Source: Derived from United Nations (203a).

6 High-fertility countries: Afghanistan, Angola, Benin,
Bolivia, Burkina Faso, Burundi, Cameroon, Central Afri-
can Republic, Chad, Comoros, Congo, Côte d’Ivoire,
Democratic Republic of the Congo, Djibouti, Equato-
rial Guinea, Eritrea, Ethiopia, Federated States of
Micronesia, French Guiana, Gabon, Gambia, Ghana,
Guatemala, Guinea, Guinea-Bissau, Honduras, Iraq, Jor-
dan, Kenya, Lao People's Democratic Republic, Liberia,
Madagascar, Malawi, Mali, Mauritania, Mayotte,
Mozambique, Niger, Nigeria, Pakistan, Papua New
Guinea, Philippines, Rwanda, Samoa, Sao Tome and
Principe, Senegal, Sierra Leone, Solomon Islands, Soma-
lia, South Sudan, State of Palestine, Sudan, Syrian Arab
Republic, Tajikistan, Timor-Leste, Togo, Tonga,
Uganda, United Republic of Tanzania, Vanuatu, Yemen
and Zambia.

7 Intermediate-fertility countries: Algeria, Antigua and
Barbuda, Argentina, Bahrain, Bangladesh, Belize, Bhu-
tan, Botswana, Brunei Darussalam, Cambodia, Cape
Verde, Colombia, Dominican Republic, Ecuador, Egypt,
El Salvador, Fiji, French Polynesia, Grenada, Guade-
loupe, Guam, Guyana, Haiti, Iceland, India, Indonesia,
Israel, Jamaica, Kazakhstan, Kiribati, Kuwait, Kyr-
gyzstan, Lesotho, Libya, Maldives, Mexico, Mongolia,
Morocco, Namibia, Nepal, New Caledonia, New Zea-
land, Nicaragua, Oman, Panama, Paraguay, Peru, Qatar,
Réunion, Saint Vincent and the Grenadines, Saudi Ara-
bia, Seychelles, South Africa, Sri Lanka, Suriname, Swa-
ziland, Turkey, Turkmenistan, United States Virgin
Islands, Uruguay, Uzbekistan, Venezuela, Western
Sahara and Zimbabwe.
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tries are low-income or lower middle-income coun-
tries according to the World Bank’s classification.

Intermediate-fertility countries are mostly concen-
trated in Asia and in Latin America and the Caribbean
where they account for 42 per cent and 58 per cent of
the countries respectively. Among countries in devel-
oping Oceania, half had intermediate fertility in 2005–
2010 and so did a quarter of those in Africa. India,
the most populous country in the world, is among the
intermediate-fertility countries, as are Indonesia,
Bangladesh, Mexico and Egypt (in order of popula-
tion size). Those five countries account for 75 per cent
of the population of all intermediate-fertility coun-
tries. Sixty-three per cent of intermediate-fertility
countries are high-income or upper-middle-income
countries, according to the World Bank’s classifica-
tion, and 9 per cent are low-income countries.

In 2014, 46 per cent of the world population lived
in low-fertility countries, 35 per cent in intermediate-
fertility countries and 19 per cent in high-fertility coun-
tries (table 10.1). The populations of low-fertility and
intermediate-fertility countries are highly concen-
trated in just a few countries. As just noted, five coun-
tries account for 75 per cent of the 2.5 billion people
living in the intermediate-fertility countries. Among
the 3.4 billion people living in the low-fertility coun-
tries, 75 per cent live in just nine countries of which
the most populous are, in order of population size,
China, the United States, Brazil, the Russian Federa-
tion and Japan. In comparison, the 1.4 billion people
living in high-fertility countries are less concentrated
in a few populous countries given that 17 countries
are needed to account for 75 per cent of their overall

population. The most populous among them are:
Pakistan, Nigeria, the Philippines and Ethiopia, in
order of population size.

10.4 Past Trends in Total Fertility and 
Under-five Mortality10

Although the three groups of countries defined above
were determined on the basis of a synthetic measure
of reproductive potential (the net reproduction rate)
referring to 2005–2010, it turns out that the three
groups have had quite different trends in total fertility
and under-five mortality11 since at least 1950. That is,
their current differences are not only the result of
diverging trends since 1950 but reflect also long-stand-
ing differences that have been more persistent than
expected. In particular, the high-fertility countries
have, as a group, consistently had higher fertility and
higher mortality in childhood than the other two
groups. In 2005–2010, one in every ten children born
in the high-fertility countries would die before age
five. Nevertheless, that probability of dying was two-
thirds lower than it had been in the early 1950s, a reduc-
tion that in many other countries has been sufficient to
trigger a major reduction of fertility. Therefore, the
slow fertility decline observed among the high-fertility
countries is unlikely to be mainly a response to the per-
sistence of high childhood mortality.

Another development of note relates to the con-
tinued decline of total fertility among the low-fertility
countries, a group that reached replacement-level fer-
tility in the early 1990s but continued to see its fertility
drop, so that it has been below-replacement level
since at least 1995. Such a sustained fertility decline
has meant that, rapid as the reduction of fertility has
been in the intermediate-fertility countries, their fertil-
ity has still not ‘caught up’ with that of the low-fertility
countries. Furthermore, the convergence of the fertil-
ity of the two groups, if it happens at all, may still take
several decades, a period over which the population

8 Low-fertility countries: Albania, Armenia, Aruba, Aus-
tralia, Austria, Azerbaijan, Bahamas, Barbados, Belarus,
Belgium, Bosnia and Herzegovina, Brazil, Bulgaria, Can-
ada, Channel Islands, Chile, China, Costa Rica, Croatia,
Cuba, Curaçao, Cyprus, Czech Republic, Democratic
People’s Republic of Korea, Denmark, Estonia, Finland,
France, Georgia, Germany, Greece, Hong Kong, Hun-
gary, Iran, Ireland, Italy, Japan, Latvia, Lebanon, Lithua-
nia, Luxembourg, Macao, Malaysia, Malta, Martinique,
Mauritius, Montenegro, Myanmar, Netherlands, Nor-
way, Poland, Portugal, Puerto Rico, Republic of Korea,
Republic of Moldova, Romania, Russian Federation,
Saint Lucia, Serbia, Singapore, Slovakia, Slovenia, Spain,
Sweden, Switzerland, Taiwan, Thailand, The Former
Yugoslav Republic of Macedonia, Trinidad and Tobago,
Tunisia, Ukraine, United Arab Emirates, United King-
dom, United States and Viet Nam.

9 Developed countries include all the countries in Europe
plus Australia, Canada, Japan, New Zealand and the
United States.

10 All population estimates and projections cited in this
chapter were derived from the 2012 Revision of World
Population Prospects prepared by the Population Divi-
sion of the Department of Economic and Social Affairs
of the United Nations Secretariat in New York (United
Nations 2013a). Calculations of the relevant indicators
for the groups of countries used in this chapter were
made by the author.

11 Under-five mortality is the probability of dying between
birth and exact age 5. It is expressed as number of
deaths per 1,000 births.
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of the intermediate-fertility countries will continue to
increase.

10.4.1 Trends in Total Fertility

In 1950–1955, total fertility among the high-fertility
countries averaged 6.70 children per woman, 0.76
children higher than the 5.96 children per woman esti-
mated for the intermediate-fertility countries, which,
in turn, surpassed the total fertility of the low-fertility
countries (4.26 children per woman) by 1.70 children
per woman. The large difference between the total
fertility of the intermediate-fertility countries and that
of the low-fertility countries was to be expected
because the latter group includes nearly all developed
countries, the vast majority of which had experienced
major reductions of fertility since the late nineteenth
century. Thus, although many of them had experi-
enced a ‘baby boom’ during the 1950s and early 1960s,
their average total fertility was a low 2.83 children per
woman in 1950–1955.

More remarkable is the difference between the
total fertility of the high-fertility and the intermediate-

fertility countries in the early 1950s, since there was
no reason to expect that their past experience would
have differed so markedly at the early stages of the
demographic transition. Also remarkable is the differ-
ence in the timing of the fertility decline in the high-
fertility and the intermediate-fertility countries. Thus,
whereas in the group of intermediate-fertility coun-
tries average total fertility began to decrease between
1960–1965 and 1965–1970, that of the high-fertility
countries started to decline ten years later, between
1970–1975 and 1975–1980. Furthermore, during the 35
years following peak total fertility, the high-fertility
countries saw their total fertility decline, on average,
by 0.5 children per decade, whereas in the intermedi-
ate-fertility countries the decline averaged 0.8 children
per decade. That is, the fertility decline in the high-fer-
tility countries has been significantly slower than in
the intermediate-fertility countries (figure 10.2). Con-
sequently, by 2005–2010, total fertility in the interme-
diate-fertility countries was 56 per cent lower than at
its peak, averaging 2.6 children per woman in 2005–
2010, whereas that of the high-fertility countries aver-
aged 4.96 children per woman in 2005–2010 and had

Figure 10.2: Trends in total fertility for the three groups of countries considered, 1950–2010. Source: Derived from
United Nations (2013a).
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declined by just 26 per cent from its peak value of
6.79 children per woman in 1970–1975.

The sharp decline in fertility achieved by the inter-
mediate-fertility countries since 1965 brought them
closer to the low-fertility countries by 2005–2010 but,
remarkably, their total fertility of 2.6 children per
woman still surpassed by 0.9 children per woman that
of the low-fertility countries, which averaged 1.7 chil-
dren per woman in 2005–2010. Indeed, the low-fertil-
ity countries had recorded an almost equally rapid
reduction of fertility as the intermediate-fertility coun-
tries, averaging a reduction of 0.7 children per decade
during the 35 years following their peak fertility level.
In addition, the total fertility of the low-fertility coun-
tries had kept on falling even after reaching replace-
ment level with the result that they had maintained, as
a group, below-replacement fertility since at least
1995.

In sum, as of 2005–2010, the differences in fertility
levels between the three groups of countries consid-
ered were remarkable, with the high-fertility countries
having, on average, a total fertility of nearly 5 children
per woman as a result of consistently higher fertility
since 1950, a late onset of the fertility decline and a
slow pace of fertility reductions. The intermediate-fer-
tility countries, with an average total fertility in 2005–
2010 of 2.6 children per woman, had, as a group,
recorded major and rapid reductions of fertility but
were, nevertheless, still far from achieving the low lev-
els characterizing the low-fertility countries, whose
total fertility averaged a low 1.7 children per woman.
As this chapter will show, future prospects for stop-
ping population growth hinge on the eventual conver-
gence of all countries to low fertility levels similar to
those already attained by the group of low-fertility
countries. 

10.4.2 Trends in Under-Five Mortality

Trends in childhood mortality have also been distinct
for the three groups of countries considered. The
high-fertility countries have consistently had the high-
est mortality under age five since 1950 and although it
has dropped by nearly two-thirds, their under-five
mortality was still a high 109 deaths under age 5 per
1,000 births in 2005–2010. Under-five mortality was
high for the intermediate-fertility countries in the
1950s, but lower than in the high-fertility countries
(272 vs 307 deaths under age 5 per 1,000 births in
1950–1955). Since then, the under-five mortality of the
intermediate-fertility countries has dropped by more

than 80 per cent, reaching 51 deaths per 1,000 births
in 2005–2010.

Under-five mortality was markedly lower for the
low-fertility countries in the 1950s being, at 156 deaths
under age 5 per 1,000 births, about half what it was in
the high-fertility countries at that time. Yet its decline
has been even steeper than that achieved by the inter-
mediate-fertility countries, so that its level in 2005–
2010, at 18 deaths per 1,000 births, is lower by 88 per
cent than what it was in 1950–1955. 

Interestingly, the decline in fertility in the interme-
diate-fertility countries started when their average
under-five mortality was higher than it was in the high-
fertility countries when their own fertility started to
decline and, in both cases, under-five mortality was
high when fertility began to decrease (at 187 and 177
deaths under age 5 per 1,000 births, respectively). In
1985–1990, when the under-five mortality of the inter-
mediate-fertility countries stood at 105 deaths per
1,000 births, their total fertility was 4.04 children per
woman, 0.9 children below the total fertility in the
high-fertility countries (4.96 children per woman) in
2005–2010, when the under-five mortality of the latter
group was 109 deaths under age 5 per 1,000 births.
That is, similar levels of under-five mortality have been
associated with higher fertility in the high-fertility
countries than in the intermediate-fertility countries
indicating that there is not an automatic and tight rela-
tionship between declining mortality in childhood
and declining fertility and that factors other than the
reduction of mortality are hindering rapid reductions
in fertility in the high-fertility countries.

Because the reduction of under-five mortality has
been faster in the intermediate-fertility countries than
in the high-fertility countries, by 2005–2010 the under-
five mortality of the former was closer to that of the
low-fertility countries, although it had been closer to
that of the high-fertility countries in the 1950s (figure
10.3). In the high-fertility countries, the slow decline
in under-five mortality between 1980 and 2000 owes
much to the impact of the HIV/AIDS epidemic on
the highly affected countries that are members of that
group. Therefore, as in the case of fertility, conver-
gence in the levels of under-five mortality among the
three groups considered is still in the future and, espe-
cially in the case of the high-fertility countries, the gap
between their under-five mortality and that of the
other groups will likely take decades to close.
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10.4.3 Consequences of Past Fertility and 
Mortality Trends

Differences in past fertility and mortality trends
among the three groups of countries considered have
produced major differences in population growth
rates that, in turn, have given rise to the population
imbalances described earlier in the chapter. Despite
their higher mortality, the persistence of high fertility
in the high-fertility countries has produced a very high
rate of annual population growth, which peaked at
2.84 per cent in 1977 and is still a high 2.42 per cent
in 2014. The intermediate-fertility countries also
reached a peak annual growth rate of 2.36 per cent in
1977 but it has since declined to an estimated 1.22 per
cent in 2014, still far from zero but declining at a good
pace. The most remarkable change has occurred
among the low-fertility countries, whose annual
growth rate peaked at 1.83 per cent in 1967 and is now
a low 0.5 per cent per year and declining fast.

Another source of population imbalances are dif-
ferences in the extent of population ageing experi-
enced by the different groups of countries consid-
ered. The speed of the fertility decline and its starting
point determine the speed of population ageing, that
is, of the increasing concentration of the population
at adult ages at first and then at older ages. The best

overall indicator of population ageing is the median
age of the population, that is, the age that divides the
population into two equal parts, with half the popula-
tion being younger that the median age and half being
at the median age or older.

At the start of the demographic transition,
decreases in mortality and the increases in fertility
that sometimes accompany them produce increasing
numbers of surviving children and, therefore, lead to
a rejuvenation of the population as the proportion of
people in the younger ages increases. Such rejuvena-
tion produces a decreasing median age. However,
once fertility starts to decline, its reduction eventually
leads to decreasing numbers of children being born
and thus triggers population ageing, reflected in an
increasing median age. 

As expected, between 1950 and 2010, the median
ages of the three groups of countries considered
declined at first and eventually started to increase. In
the low-fertility countries, the median age declined
from 25.7 years in 1950 to 23.9 in 1970 and in the inter-
mediate-fertility countries, it dropped from 20.9 to
18.9 years over the same period before it began to
increase. In contrast, in the high-fertility countries the
median age declined for 40 years, from 19.1 years in
1950 to 17.4 years in 1990. By 2010, the median age for
the low-fertility countries had risen to 35.5 years, that

Figure 10.3: Trends in under-five mortality for the three groups of countries considered, 1950–2010. Source: Derived
from United Nations (2013a).



248 Hania Zlotnik

of the intermediate-fertility countries to 25.7 years and
the one for the high-fertility countries to 18.8 years.

Population imbalances relative to the population
age structure were already evident in the 1950s, when
the low-fertility countries had an older population
than the intermediate-fertility countries and the latter
an older one than the high-fertility countries. Further-
more, those differences have become starker over
time, with the median age of the low-fertility coun-
tries increasing faster than that of the intermediate-
fertility countries (by 48 per cent from 1970 to 2010,
as compared to 36 per cent over the same period in
the intermediate-fertility countries). Population ageing
has been slowest in the high-fertility countries, whose
median age rose by a mere 8 per cent since 1990. Fur-
thermore, the median age of the high-fertility coun-
tries was lower in 2010 than it had been in 1950.

In view of these trends, although the populations
of all three groups of countries are ageing, a conver-
gence of the shape of their age distributions is not
expected to occur soon. The population of the low-
fertility countries, which is already far advanced in the
ageing process, will continue to have a rapidly grow-
ing older population. That of the intermediate-fertility
countries is poised to enter a phase of rapid ageing,
caused by their rapid fertility decline, whereas the
population of the high-fertility countries will remain
relatively young. Furthermore, provided their fertility
decline continues or accelerates, the high-fertility
countries will soon enter a phase where their rising
proportions of persons of working age have the
potential to boost economic growth provided they
can be productively employed (Bloom/Canning/
Sevilla 2003). 

One way of gauging the potential economic
impact of the age distribution of a population is to
consider the ratio of the number of persons of work-
ing age (usually considered to be those aged 15 to 64)
to the number of children (persons under age 15) and
the number of elderly persons (those aged 65 years or
over). That indicator is known as the ‘support ratio’
and, although it does not reflect the actual number of
producers or workers in a population relative to the
dependants in the population, it is a useful indicator
of the relative size of the number of potential workers
to the number of potential dependants. For the three
groups of countries considered, the support ratio has
always been highest for the low-fertility countries as a
group, having reached a minimum of 1.44 potential
workers per dependant in 1965 and increased to 2.39
potential workers per dependant in 2010. The sup-
port ratio for the intermediate-fertility countries also

reached a minimum in 1965, at 1.18 potential workers
per dependant, and then rose to 1.83 in 2010. The
lowest support ratio corresponds to the high-fertility
countries where a minimum of 1.07 potential workers
per dependent was reached in 1990, a value that has
since increased to 1.21 in 2010.

These trends in the support ratio confirm that,
owing to their early and sustained reduction of fertil-
ity, the low-fertility countries have had a more favour-
able age distribution since 1950 than the other two
groups of countries. In the intermediate-fertility coun-
tries, the age distribution has become more favoura-
ble to economic growth since 1965 but it has yet to
reach a support ratio above 2, let alone the 2.39 that
the low-fertility countries had in 2010. In the high-fer-
tility countries, the persistently young age distribution
has been a drag rather than a boost for the economy
because of the high child dependency burden it
implies. Hence, although their support ratio has
started to increase, unless their fertility decline accel-
erates, the high-fertility countries may never reach a
support ratio of 2 potential workers per dependant. 

10.5 The Future of Fertility and its 
Implication for Future Population 
Trends

Differences in the past fertility trends experienced by
the three groups of countries considered have major
implications for future population trends. The high-
fertility countries are expected to continue having
higher fertility and higher mortality than the rest and
to continue experiencing rapid population growth for
some time. The key questions regarding these coun-
tries are whether and when their fertility will drop to
replacement level or below. The sooner their fertility
reaches replacement level, the sooner their fast popu-
lation growth will be curbed and the smaller their
peak population will be. Alternatively, the slower their
fertility decline is in future, the larger their population
will become. As this section will show, a variety of popu-
lation projections indicate that the high-fertility countries
of today are very likely to be the major contributors to
future population growth at the global level. 

For the intermediate-fertility countries, the key
questions are whether and when their fertility will
drop below replacement level. If it does so within the
next few decades, their contribution to overall popu-
lation growth over the rest of the century will be mod-
erate. The slower this group is in reaching below-
replacement fertility, the more it will contribute to
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future population growth and the higher their peak
population will be. 

Lastly, the low-fertility countries, whose average
fertility has been below replacement level since 1995,
are expected to continue having below-replacement
fertility until 2100. The key questions in this case are
whether the overall fertility of this group will increase
over the century and whether it will remain below
replacement level until 2100. If the total fertility of the
low-fertility countries remains at or close to the low
level it has already reached, their overall population
will decrease markedly by 2100. A slowly increasing
fertility that remains below replacement level will slow
down the contraction of their population but, unless
their fertility increases above replacement level, their
population will decrease, therefore contributing to
moderate global population growth. 

The different projection variants and scenarios
produced by the United Nations Population Division
as part of the most recent set of official United
Nations population estimates and projections (United
Nations 2013a) will be used to explore the implica-
tions of future fertility trends for the three groups of
countries considered.

10.5.1 The United Nations Projection Variants 
and Scenarios 

In the official United Nations population projections,
the ‘medium-fertility variant’ is the reference for the
preparation for other projection sets. For a given
country, its future fertility path is derived using sto-
chastic simulations of future fertility paths that take
account of past fertility trends in that country and of
the pattern and variability of fertility trends in all
other countries since 1950. The medium variant there-
fore reflects a central path informed by all the data
available on fertility change since 1950.

The medium variant is the basis for deriving two
other variants, namely, the ‘high-fertility’ and ‘low-fer-
tility’ variants, that allow an assessment of the sensitiv-
ity of population projections to small changes in pro-
jected fertility. The high-fertility variant (also called
‘high variant’, for short) projects, for each country, a
total fertility that remains half a child above the total
fertility projected by the medium variant during the
projection period (2010 to 2100). The low-fertility var-
iant (also called ‘low variant’, for short) projects, for
each country, a total fertility that remains half a child
below that projected by the medium variant over the
projection period. 

The United Nations Population Division also pre-
pares a number of ‘scenarios’, that is, projections
aimed to answer ‘what-if’ questions. Two of those sce-
narios are considered here. The first, called the ‘no-
change scenario’, illustrates what would happen if fer-
tility and mortality were to remain constant in each
country at the level they had in 2005–2010. This sce-
nario provides a useful basis on which to judge
whether the most recently estimated fertility and mor-
tality levels, if maintained indefinitely, could lead to
future population numbers that may be ‘sustainable’. 

The second scenario of interest is the ‘instant-
replacement scenario’, which shows what would hap-
pen if each country were to attain and maintain
replacement-level fertility immediately after 2010,
when the projections start. Therefore, this scenario
projects the total fertility12 of each country in such a
way that it produces an NRR that remains constant at
1.0 daughter per woman during the projection period
(that is, from 2010 to 2100). Demographic theory pre-
dicts that a population that maintains replacement-
level fertility over lengthy periods and whose mortal-
ity stops changing reaches eventually a stationary state
where both its size and age distribution remain con-
stant. In the instant-replacement scenario, no country
reaches the stationary state by 2100, partly because
mortality is projected to keep on decreasing over the rest
of the century. Nevertheless, for countries with fertility
above replacement level, the instant-replacement sce-
nario provides a measure of the minimum population
increase that one would expect if current and future gen-
erations of reproductive age had only the number of chil-
dren necessary to replace themselves. 

The rest of this section will focus on fertility
trends and their implications for future population
growth based on the results of the different projec-
tion variants and scenarios just described. Table 10.2
displays the total fertility levels estimated for 2005–
2010 and those projected for 2045–2050 and 2095–
2100 by the different projection variants and scenar-
ios for the three groups of countries considered.
Table 10.3 shows the population size of those three
groups of countries as of 2010 and as projected to
2050 and 2100 according to the same projections.

12 Under low mortality conditions, a total fertility close to
2.10 children per woman usually implies an NRR of 1.0
daughter per woman. Therefore, that level of total fertil-
ity is often considered to indicate that fertility is at
replacement level. However, when mortality is high or
moderate, replacement level will be reached at higher
levels of total fertility, as the instant-replacement sce-
nario shows.
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10.5.2 Future Fertility and its Implications for 
Population Size 

10.5.2.1 The High-Fertility Countries

According to all the projection variants and scenarios
considered, the high-fertility countries are expected to
maintain the highest fertility among the three groups
of countries considered over the whole projection
period. Of particular interest are the results of the no-
change scenario for the high-fertility countries. In that
scenario future fertility remains constant for each
country at the level it had in 2005–2010, but for
groups of countries total fertility under the no-change
scenario rises because the countries with higher fertil-

ity gain weight within each group. Thus, for the high-
fertility countries, total fertility in the no-change sce-
nario increases by slightly more than half a child
between 2005–2010 and 2095–2100, passing from
4.96 children per woman to 5.50 children per woman
by century’s end. This increasing fertility results in
accelerated population growth, which yields a popula-
tion of 13 billion for the high-fertility countries alone
in 2100. Such a huge number of people, were it to
materialize, would undoubtedly prevent the attain-
ment of a sustainable future in the high-fertility coun-
tries of today and would very likely impose heavy con-
straints on the sustainability of the world population
as a whole. These results indicate that the current lev-

Table 10.2: Current and projected total fertility for different projection variants, 2005–2010, 2045–2050 and 2095–
2100 (children per woman). Source: Derived from United Nations (2013a).

Table 10.3: Estimated population in 2010 and projected population in 2050 and 2100 according to different projection
variants for the three groups of countries considered. Source: Derived from United Nations (2013a).
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els of fertility and mortality in the high-fertility coun-
tries are not sustainable.

The high variant produces the next largest popula-
tion for the high-fertility countries in 2100. Under that
variant, the average total fertility of the group declines
slowly, passing from 4.96 children per woman in
2005–2010 to 3.47 children per woman in 2045–2050
and to 2.59 children per woman in 2095–2100. Hence,
according to the high variant, the total fertility of the
high-fertility countries remains well above replace-
ment level over the projection period and leads there-
fore to robust population growth. Thus, their overall
population increases from 1.2 billion in 2010 to 6.8 bil-
lion in 2100, implying that by century’s end the high-
fertility countries would have a population nearly as
large as that of the whole world in 2010. That is, if the
total fertility of the high-fertility countries declines in
future as slowly as projected in the high variant, they
alone could add more than 5 billion inhabitants to the
Earth.

According to the medium variant, whose assump-
tions about future fertility and mortality trends are
derived from all the information available on past
trends of fertility and mortality change, the total fertil-
ity of the high-fertility countries declines more rapidly
than in the high variant, but still not as fast as the
medium variant projections prepared in the late 1990s
had forecast (United Nations 2000). Thus, their fertil-
ity drops from 4.96 children per woman in 2005–2010
to 2.98 children per woman in 2045–2050 and to 2.10

children per woman in 2095–2100, meaning that it
reaches replacement level only towards the end of the
century. Such a prolonged decline to replacement
level leads to a significant increase in the population
of the high-fertility countries, which reaches 4.7 bil-
lion in 2100. Yet, this total is 2.1 billion lower than
that projected under the high variant and although it
represents almost a quadrupling of the population of
the high-fertility countries between 2010 and 2100
(table 10.4), it implies that their population growth
rate would be well on the way of reaching zero in the
early decades of the twenty-second century if they
were to maintain low fertility from 2100 onward.

If the high-fertility countries managed to reduce
their fertility faster than in the medium variant, they
might approach the path set by the low variant,
according to which their fertility declines from 4.96
children per woman in 2005–2010 to 2.50 children per
woman in 2045–2050 and reaches a low 1.62 children
per woman in 2100. Thus, under the low variant, the
fertility of the high-fertility countries drops below
replacement level during the second half of this cen-
tury and reaches a very low level towards its end. Such
a path of fertility decline results in a more moderate
population increase compared to that in the medium
variant, with the population of the high-fertility coun-
tries rising from 1.2 billion in 2010 to a peak of 3.2 bil-
lion in 2093 and then declining slowly to 3.1 billion in
2100. Hence, under the low variant, the overall popu-
lation of the high-fertility countries would increase

Table 10.4: Population in 2010 and ratio of the projected population in 2050 and 2100 to the population in 2010 for
different projection variants and for the three groups of countries considered. Source: Derived from table
10.3.
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just about two and a half times between 2010 and
2100 instead of nearly quadrupling as in the medium
variant (table 10.4).

As already noted, the high-fertility countries still
have a young population, therefore their potential for
future population growth is high because the current
and future generations of potential parents are large.
The instant-replacement scenario provides an indica-
tion of the minimum increase that might be expected
in the high-fertility countries because of both their
youthful age distribution and the projected decline of
mortality. According to the instant replacement sce-
nario, the total fertility of the high-fertility countries
would need to drop from 4.96 children per woman in
2005–2010 to 2.42 children per woman13 in 2010–2015
in order to reach replacement level immediately and it
would then decline in response to declining mortality
until it reached 2.10 children per woman in 2095–
2100. Under those conditions, the population of the
high-fertility countries would increase by just 0.9 bil-
lion between 2010 and 2100, to reach 2.1 billion at
century’s end. This increase can be interpreted as the
minimum likely to occur in the high-fertility countries
provided their mortality continues to decline.

In sum, depending on the speed of future fertility
declines in the high-fertility countries, their popula-
tion may vary over a relatively wide range in 2100,
from a high of 6.8 billion as projected in the high var-
iant to a low of 2.6 billion as projected in the low var-
iant. The results of the no-change and the instant-
replacement scenarios are not considered realistic.
Nevertheless, the no-change scenario shows that the
continuation of current levels of fertility and mortality
in the high-fertility countries would lead to a very
large population by century’s end and suggest that,
were high population growth to continue in those
countries, it would very likely prevent the attainment
of sustainability. The instant-replacement scenario
indicates that, at a minimum, the high-fertility coun-
tries will add nearly another billion people to the
world population by 2100.

Among the three groups of countries considered
and in all the projections discussed, except for those
associated with the instant-replacement scenario, the
high-fertility countries make the largest contribution
to world population growth during 2010–2100.

Hence, the future increase of the world population
depends highly on what happens in the high-fertility
countries and, in turn, their future population growth
hinges on the path they follow to achieve low fertility.
It is important, therefore, to support policies and pro-
grammes that contribute to accelerate the reduction
of fertility in those countries.

Given the significant and rapid fertility decline
that has already occurred in the rest of the world (that
is, among the 81 per cent of the population living in
the low-fertility and the intermediate-fertility coun-
tries), the sense of urgency that prevailed in the 1960s
and 1970s about the need to curb population growth
has disappeared. For at least the past twenty years, the
expectation has been that the countries lagging
behind in reducing fertility would follow the path of
their predecessors almost automatically. Yet the
expected rapid declines in fertility have failed to mate-
rialize and recent evidence suggests that, instead of
declining, total fertility levels in some high-fertility
countries may be stalling if not increasing. Further-
more, the case for reducing fertility to moderate pop-
ulation growth and increasing the chances of achiev-
ing sustainability is complicated by the fact that, with
their youthful populations, the high-fertility countries
are very likely to experience rapid population growth
over the next few decades even if their fertility
declines precipitously. Thus, the projections to 2050
produce a relatively narrow range of variation for
their overall population, ranging from 2.5 billion in
the low variant to 3.2 billion in the high, with the
medium variant producing a population of 2.8 billion.
Only by extending the projection horizon can one
grasp the big difference that accelerating or delaying
the reduction of fertility can make over the long run.
As the projections shows, the higher the population
size the high-fertility countries have by mid-century,
the more likely they will be to add several billion peo-
ple to the world population by 2100.

10.5.2.2 The Intermediate-Fertility Countries

The intermediate-fertility countries, as a group, have
achieved success in reducing fertility. However, with
an average total fertility of 2.60 children per woman
in 2005–2010, they still have some way to go to reach
low fertility. Furthermore, encompassing 35 per cent
of the world’s population, they still have considerable
potential to add a few billions to the world popula-
tion over this century. Thus, if their fertility were to
remain constant at the level it had in 2005–2010 and
their mortality remained unchanged, the no-change
scenario shows that their population could double by

13 Their current replacement level is higher than 2.10 chil-
dren per woman because the high-fertility countries still
have relatively high mortality, especially in childhood. As
their mortality declines, so will their replacement-level
fertility.
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2100, rising from 2.4 billion in 2010 to 4.9 billion by
century’s end (table 10.3). These results suggest that
the continued reduction of fertility in the intermedi-
ate-fertility countries is still necessary to avoid the
increasing demands that a doubling of their popula-
tion would place on the environment.

The high variant illustrates what would happen if
the fertility of the intermediate-fertility countries
failed to decline to below-replacement level and
remained, instead, slightly above replacement level
until 2100.14 Even relatively small positive deviations
from replacement level accompanied by declining
mortality result in significant population growth over
the long run, so that the population of the intermedi-
ate-fertility countries reaches 5 billion in 2100 under
the high variant, a number higher than that projected
by the no-change scenario because the latter does not
incorporate a reduction of mortality.

In the medium variant, the total fertility of the
intermediate-fertility countries is projected to fall
below replacement level in 2030–2035 and to remain
at below-replacement level thereafter, so that by 2045–
2050 it would be at 1.89 children per woman and it
would further decline to 1.84 children per woman by
2095–2100. This trend in fertility reduces their poten-
tial for continued population growth, leading to an
overall population increase of just 0.9 billion between
2010 and 2065 (from 2.4 billion in 2010 to 3.3 billion
in 2065) when their population starts decreasing to
reach 3.1 billion in 2100. That is, between 2010 and
2100, the medium variant projects that the population
of the intermediate-fertility countries would have
increased by just 0.7 billion people.

That small increase compares favourably with the
increase projected under the instant-replacement sce-
nario where the total fertility of the intermediate-fer-
tility countries remains at replacement level instead of
dropping below that level as it does in the medium
variant. That trend in fertility coupled with declining
mortality produces an increasing population for the
intermediate-fertility countries, which reaches 3.6 bil-
lion in 2100, a figure half a billion higher than that
projected under the medium variant.

In contrast, the low variant, by projecting very low
fertility levels for the intermediate-fertility countries
(below 1.50 children per woman after 2035), reduces

their overall population by a fourth: from 2.4 billion
in 2010 to just 1.8 billion in 2100.

In sum, although the intermediate-fertility coun-
tries still have the potential of experiencing sustained
population growth if their total fertility does not fall
below replacement level over the next few decades,
their already moderate fertility levels ensure that such
potential is also moderate. In comparison with the
high-fertility countries whose population is very likely
to nearly quadruple or more, that of the intermediate-
fertility countries might at most double by the end of
the century. Nevertheless, because of their large cur-
rent population, the intermediate-fertility countries
are expected to make, as a group, the second largest
contribution to world population growth among the
three groups of countries considered. Only if their fer-
tility were to fall below 1.5 children per woman and
remain at such low levels during most of the century
would they contribute to a net reduction of the world
population by 2100.

Although it is generally expected that the total fer-
tility in the intermediate-fertility countries will continue
to fall, it is by no means certain that it will or that all
countries in that group will reach below-replacement lev-
els soon or at all. In India, for instance, a significant pro-
portion of the population continues to have high fer-
tility and, if such high levels are maintained, they may
slow down the national fertility decline or even
reverse it. In other countries, the successful pro-
grammes that accelerated the reduction of fertility
have been dismantled or are no longer getting the
financial and public support that was such an impor-
tant factor in ensuring their effectiveness. These devel-
opments may slow down or even prevent further fer-
tility reductions and make it more likely that the
intermediate-fertility countries would continue to add
to the world population long after the end of the cen-
tury. 

10.5.2.3 The Low-Fertility Countries

In contrast to the other two groups, the group of low-
fertility countries is projected to have an increasing
total fertility in almost every scenario and projection
variant, excepting only the low variant. For this group
of countries the importance of achieving a sustained,
even if small, increase in total fertility over the long
run is underscored by the results of the no-change sce-
nario which, by maintaining fertility and mortality
constant for each country at the low levels reached in
2005–2010, produces a 2100 population of just 2.1 bil-
lion, nearly one-third lower than the population that
the low-fertility countries had in 2010 (3.3 billion).

14 It remains about half a child above replacement level
until 2030 and about a quarter of a child above replace-
ment level after 2045, varying between 2.72 to 2.32 chil-
dren per woman over the projection period.
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In contrast with the sharp population reduction
produced by the maintenance of recent levels of low
fertility coupled with unchanging mortality, the
medium variant projects a small decrease in the popu-
lation of the low-fertility countries by assuming that
their total fertility increases from 1.68 children per
woman in 2005–2010 to 1.80 in 2045–2050 and then
to 1.89 children per woman in 2095–2100. Such a
modest increase in fertility, coupled with declining
mortality, is sufficient to prevent a rapid reduction of
the population, producing an overall population of
3.0 billion in 2100, down from 3.3 billion in 2010. 

Because the low-fertility countries already have
below-replacement fertility, they constitute the only
group for which the instant-replacement scenario pro-
duces an increasing population. Thus, were their total
fertility to increase immediately to replacement level,
rising to 2.18 children per woman in 2010–2015 and
then declining to 2.07 children per woman toward the
end of the century as mortality decreases, their popu-
lation would increase from 3.3 billion in 2010 to 4.2
billion in 2100.

An even larger population increase would occur if
the fertility of the low-fertility countries were to fol-
low the path projected by the high variant whose total
fertility increases from 2.11 children per woman in
2010–2015 to 2.39 in 2095–2100. That is, under the
high variant the fertility of the low-fertility countries
would not only remain well above replacement level
but would also increase over time. That trend pro-
duces a population that rises steadily from 3.3 billion
in 2010 to 4.8 billion in 2100.

In contrast with the other projections for the low-
fertility countries, the low variant projects a declining
total fertility until 2050 and a very slight increase
thereafter. The result is a total fertility that remains
well below 1.5 children per women until 2100 and
leads to a sharp reduction of the population: from 3.3
billion in 2010 to 1.8 billion in 2100.

Because the low-fertility countries, as a group,
accounted for 46 per cent of the world population in
2010, their potential for future population growth or
decline is of considerable significance for world pop-
ulation trends. Given that below-replacement fertility
has been a feature of virtually all the low-fertility coun-
tries for at least two decades and the measures to
increase fertility adopted by countries that have been
concerned about the persistence of low fertility have
generally not resulted in large increases, it is expected
that the low-fertility countries as a group will maintain
below-replacement fertility over the foreseeable future
and, consequently, that their overall population will

decrease eventually, thus contributing to counterbal-
ance the population growth expected to occur in
other countries. Nevertheless, as the results of the dif-
ferent projections described above indicate, the
increase in total fertility needed to prevent the popu-
lation of the low-fertility countries from decreasing is
small by historical standards and may not be beyond
the realm of possibility especially if the total fertility
of China, the world’s most populous country, were to
increase in future.

10.5.2.4 Implications of the Different Projections 
for World Population Size

According to the medium variant, which is the one
most commonly used as reference, the world popula-
tion would increase from 7.2 billion in 2014 to 9.5 bil-
lion in 2050 and further to 10.9 billion in 2100. By
2100, according to this variant, the population of
both the low-fertility and the intermediate-fertility
countries would be decreasing slowly whereas that of
the high-fertility countries would still be growing. Fur-
thermore, because of the rapid growth of their popu-
lation over the rest of the century, the high-fertility
countries would account in 2100 for 43 per cent of
the world population, up from the 19 per cent in
2014. Partly because of this expansion, the projected
population growth in the high-fertility countries at the
end of the century would more than counterbalance
the decline in the other two groups of countries so
that the world population would still have the poten-
tial of continuing to increase after 2100. Thus, accord-
ing to the medium variant, the relatively slow reduc-
tion of fertility projected for the high-fertility
countries coupled with their declining mortality
would lead to population increases not only sufficient
to counterbalance the population reductions pro-
jected in the low-fertility countries, which account for
46 per cent of the world population today, but also
large enough to dominate future population growth at
the world level.

Further evidence that rapid population growth in
a small proportion of the world population can not
only counterbalance population decreases in a major
part of the population but also surpass the growth in
the intermediate-fertility countries, which constitute
35 per cent of today’s world population, is provided
by the no-change scenario. According to that sce-
nario, the population of the low-fertility countries
decreases by 0.2 billion between 2010 and 2050, while
that of the intermediate-fertility countries rises by 1.2
billion and that of the high-fertility countries increases
by 2.3 billion. Clearly, the potential decreases in the
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46 per cent of the world population that lived in the
low-fertility countries in 2014 is no match for the huge
potential increases in the rest of the population and,
especially, for those projected for the 19 per cent of
the population that still has high fertility.

As already noted, in order to moderate the
expected population growth in the high-fertility coun-
tries, their fertility would have to follow a path closer
to that projected under the low variant, which pro-
jects their total fertility falling below replacement level
by 2065–2070. If the high-fertility countries managed
to follow the low variant while the other two groups
followed the medium variant, the world population
would increase from 7.2 billion in 2014 to 9.2 billion
in 2050, reach a peak of 9.6 billion around 2075 and
decline thereafter to 9.3 billion in 2100. Indeed, the
world population might reach a peak over this century
if it were possible to achieve an accelerated reduction
of fertility in the high-fertility countries of today and if
the fertility of the intermediate-fertility countries
would drop below replacement level over the next
few decades.

In comparison with the results of the medium var-
iant, those produced by the high variant are sobering.
If fertility were to remain just half a child above that
projected by the medium variant for each country, the
world population in 2100 would reach 16.6 billion,
more than doubling today’s population. According to
the high variant, the population of the high-fertility
countries alone would reach 6.8 billion by 2100, equiv-
alent to the size of the world population in 2010 and
representing more than a five-fold increase with
respect to the population that the high-fertility coun-
tries had in 2010.

In sum, if the world population is to remain within
manageable limits, it is imperative for the high-fertility
countries to reduce their fertility at least as fast as and
preferably faster than projected in the medium vari-
ant. It is also necessary for the intermediate-fertility
countries to reach below-replacement fertility as soon
as possible and for all countries to maintain below-
replacement fertility for a long time after they reach it
in order to counterbalance the high potential for con-
tinued growth that large populations with favourable
age distributions have.

How likely are these changes to be realized? In the
past, actions taken by governments, non-governmen-
tal organizations and the international community
have facilitated and contributed to spur and accelerate
the social and behavioural changes leading to lower
fertility. However, over the past two decades, the
attention and funding being invested in providing peo-

ple with the means and the social support that they
require in order to have only the children they desire
and no more have not kept up with the growth of
population and the increasing demand for family
planning services. Therefore, many countries, espe-
cially those having low average incomes and suffering
from poor governance, are unlikely to experience
soon the changes necessary to reduce fertility. Even in
countries with better governance where fertility levels
remain high, the focus of key actors on other pressing
issues has meant that the challenge of reducing popu-
lation growth through the achievement of lower fertil-
ity ranks low on the governments’ development
agenda. Hence, the chances of achieving rapid reduc-
tions of fertility in those countries also seem low.
These conclusions, however, are based on purely qual-
itative assessments. Can quantitative methods be
brought to bear on the issue?

Recently, the United Nations Population Division
has issued the second version of a set of probabilistic
projections that include, for the first time, probabilis-
tic projections for groups of countries (United
Nations 2014b). The groups used by the United
Nations do not include the three groups considered
in this chapter. Nevertheless, the probabilistic projec-
tions for some world regions provide useful insights
into the uncertainty surrounding future outcomes.
The United Nations probabilistic projections have the
advantage of being data-driven, that is, their future
variability is modelled using estimates of variability
derived from data on the trends experienced since
1950 and therefore allow a purely quantitative assess-
ment of the probability of projected trends.

Future developments in sub-Saharan Africa are
considered here as a good representation of what may
happen in the high-fertility countries as a whole. In
2014, 93 per cent of the population of sub-Saharan
Africa lived in high-fertility countries and they consti-
tuted 65 per cent of the population in all high-fertility
countries. The probabilistic projections for sub-Saha-
ran Africa show that the 80 per cent confidence inter-
val for its population in 2100 ranges between 3.13 bil-
lion and 4.7 billion. Given that the population of sub-
Saharan Africa was 0.83 billion in 2010, those results
imply that there is a 90 per cent probability that the
population of that region will nearly quadruple by the
end of the century (be multiplied by a factor of 3.7, to
be exact). Since the 95 per cent confidence interval
for the population of sub-Saharan Africa in 2100
ranges from 2.82 billion to 5.30 billion, there is almost
a certainty that its population will at least triple by
2100. These results suggest that, in view of past
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trends, the probability that the high-fertility countries
may follow a low-fertility path such as that embodied
by the low variant is virtually nil. This conclusion is
consistent with the qualitative assessment made above
on the basis of the low priority that reducing fertility
has today on the development agenda.

There is no ideal region to represent the interme-
diate-fertility countries, since they are distributed
among all developing regions. However, Southern
Asia, which includes India, the most populous coun-
try with an intermediate fertility level, is a region
where 88 per cent of the population lives in countries
with intermediate fertility and where that population
accounts for 59 per cent of the overall population of
the intermediate-fertility countries. According to the
probabilistic projections, the population of Southern
Asia, which rose to 1.7 billion in 2010, has an 80 per
cent probability of being between 2.10 billion and 2.55
billion in 2050, indicating that the region still has a
significant potential for continued population growth
over the medium term. Yet depending on the path the
population takes over the next few decades, that
potential may decrease during the second half of this
century, as indicated by the fact that the 80 per cent
confidence interval for the 2100 population of South-
ern Asia ranges from 1.6 billion to 2.9 billion in 2100,
with a median value of 2.20 billion. That is, there is
more than a 50 per cent probability that the popula-
tion of Southern Asia will be higher in 2100 than it
was in 2010, with a 50 per cent chance of surpassing
2.20 billion by century’s end. These findings are con-
gruent with the analysis presented earlier about the
prospects for future population growth in the groups
of intermediate-fertility countries. That group may
also today almost be certain of seeing their popula-
tion increase by 2050 and have a greater than even
chance of having a larger population in 2100 than
they had in 2010. Yet, depending on the path the
intermediate-fertility countries follow over the next
few decades, they also have a substantial chance of
experiencing a population reduction before the end
of the century.

Two regions will be taken as representative of the
low-fertility countries: Eastern Asia and Europe, in both
of which virtually all the population lived in low-fertility
countries in 2014. Eastern Asia, which includes China,
accounted for 48 per cent of the population of the
low-fertility countries in 2014 and Europe accounted
for a further 22 per cent. The probabilistic projections
for both regions confirm that it is very unlikely that
their populations will be larger in 2100 than they were
in 2010. For Eastern Asia, whose population in 2010

was 1.6 billion, the 95 per cent confidence interval for
the population projected to 2100 ranges from 0.8 bil-
lion to 1.6 billion, implying that the probability of hav-
ing a population higher than 1.6 billion in 2100 is a
low 2.5 per cent. For Europe, whose population in
2010 amounted to 0.74 billion, the 95 per cent confi-
dence interval for 2100 ranges from 0.55 billion to
0.74 billion, implying again that the chances of expe-
riencing a population increase over the long run are
slim. These findings confirm the general expectations
that experts have about the persistence of low fertility
in the countries that have attained it and reflect the
trends observed since 1950. Yet a word of caution may
be in order: those trends do not reflect properly the
moderate increases in fertility experienced by devel-
oped countries during the ‘baby boom’ because, by
starting in 1950, they exclude data on the low fertility
levels that developed countries had reached in the
1930s and 1940s. At the time it occurred, the ‘baby
boom’ was unexpected and caught experts by sur-
prise. Hence, especially in the case of the low-fertility
countries, one must bear in mind that unexpected
events may occur even if their probability of occur-
rence is low. Furthermore, it bears underscoring that
the low-fertility countries would benefit from small
increases in fertility that would prevent a too precipi-
tous decrease in population size and moderate some-
what population ageing. 

For the world as a whole, the probabilistic projec-
tions produce a 95 per cent confidence interval for
the 2050 population ranging from 9.0 billion to 10.1
billion and for the 2100 population from 9.0 billion to
13.3 billion. These ranges of variation are significantly
narrower than those suggested by the low and high
variants, which are: 8.3 billion to 10.9 billion in 2050
and 6.7 billion to 16.6 billion in 2100. The narrow
intervals produced by the probabilistic projections
result from the nature of the random processes that
mix countries following different projection paths,
whereas the low and high variants impose similar
paths, if not to all countries, at least to those in the
three groups of countries distinguished in this chap-
ter. The probabilistic projections indicate that it is
very unlikely that the world population will fall below
9 billion over the course of this century but it is also
unlikely that it will rise above 13.3 billion. However,
for the world population not to rise above this level,
it is necessary for all regions to follow fertility paths
that are well below that of the high variant.

Interpreting the results of the probabilistic projec-
tions is difficult for at least two reasons. First, any sin-
gle future path has theoretically a zero probability of
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being realized. Second, except for the median path,
which corresponds to the medium variant, there is no
way of relating the results of a probabilistic path to
the fertility and mortality levels that generated it. For
instance, the combination of fertility and mortality
trends that would produce the population path gener-
ated by the upper limit of the 95 per cent confidence
intervals for future population size are not known.
Therefore, it is useful to refer to the results of the
deterministic projections discussed earlier to assess
the types of changes in fertility that would produce
outcomes within the confidence limits yielded by the
probabilistic approach. In the case of the probabilistic
projections for the world as a whole, in order for the
population to remain below 13.3 billion as projected,
the future fertility of most countries and especially of
the high-fertility countries would have to remain well
below that projected in the high variant. That is, the
results of the probabilistic projections are not ‘predic-
tions’: they will not be realized automatically. They
indicate that, if past experience could be replicated,
outcomes within the confidence interval range could
be achieved. It is important to stress, therefore, that
past experience includes political and financial com-
mitments that were successful, in many instances, in
generating the voluntary behavioural changes neces-
sary to reduce fertility. 

10.6 The Components of Future 
Population Change in the 
Medium Variant

As fertility declines, there is at first a greater concen-
tration of the population in adult ages and, among
women in particular, in the reproductive ages. Such a
distribution is favourable to the maintenance of pop-
ulation growth because, even if women reduce on
average the number the children they bear, the
increasing numbers of women bearing children ensure
that the number of children born remains high and,
consequently, the population keeps on growing. The
effect of the age distribution in maintaining or accel-
erating population growth is known as ‘population
momentum’. The United Nations Population Division
has recently produced a report providing estimates of
the future contribution of population momentum to
the projected population trends under the medium
variant (United Nations 2013b). The report distin-
guishes the contribution of four distinct components
of population change: fertility, mortality, net migra-
tion and population momentum. Calculation of these
components for the three groups of countries consid-
ered shows remarkable differences between them (fig-
ures 10.4, 10.5 and 10.6). 

Figure 10.4: Components of future population change in high-fertility countries, medium variant, 2010–2100. Source:
Derived from United Nations (2013b).
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In the high-fertility countries, fertility is by far the
major component of population change but popula-
tion momentum makes an important contribution to

population growth, especially before 2050. After
2050, the fertility contribution is dominant.

Figure 10.5: Components of future population change in intermediate-fertility countries, medium variant, 2010–2100.
Source: Derived from United Nations (2013b).

Figure 10.6: Components of future population change in low-fertility countries, medium variant, 2010–2100. Source:
Derived from United Nations (2013b).
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In the intermediate-fertility countries, population
momentum is the major component of population
change until about 2050 and fertility is the major com-
ponent thereafter, but fertility contributes then to
population reductions rather than to population
growth because, after 2050, the total fertility of the
intermediate-fertility countries remains below replace-
ment level in the medium variant.

In the low-fertility countries, population momen-
tum is still making a major contribution to population
growth but will not do so for long. After 2025, the
contribution of population momentum is small and,
even as soon as 2020, population momentum is not
sufficient to counteract completely the negative con-
tribution of below-replacement fertility. From 2030
onward, that negative contribution dominates the
components of population change and is reinforced
between 2045 and 2080 by a smaller but significant
negative contribution of population momentum. It is
noteworthy that the group of low-fertility countries is
the only one for which the contribution of net migra-
tion remains positive during the whole projection
period. However, it is small and insufficient to coun-
teract the negative contribution of low fertility.

These results reinforce the conclusions derived
from considering the different projection variants and
scenarios: the high-fertility countries have the highest
potential for continued growth driven mainly by the
continuation of relatively high, even if declining, fertil-
ity. The population of the intermediate-fertility coun-
tries also has considerable potential for future growth
but, because that growth comes mostly from popula-
tion momentum, that potential drops markedly by
mid-century. Hence, provided their fertility falls below
replacement level by 2035–2040, as projected in the
medium variant, the contribution of fertility to popula-
tion change in the intermediate-fertility countries will be
largely in the negative direction after 2050, thus counter-
acting any tendency to population growth.

Lastly, the low-fertility countries can still expect to
experience population growth driven by population
momentum over a decade or so. Beyond 2025, how-
ever, population momentum will not be sufficient to
counteract the negative contribution of below-replace-
ment fertility to population change in the low-fertility
countries. Therefore, unless their total fertility increases
to replacement level or above, their overall population
will decrease.

10.7 Future Population Ageing

Population ageing results primarily from declining fer-
tility, although decreasing mortality at adult and older
ages also contributes to it. Because every country in
the world has already experienced some reduction of
fertility, all populations today are ageing and, as dis-
cussed in section 10.4.3 above, population ageing is
most advanced in the low-fertility countries, less so in
the intermediate-fertility countries and has barely
started in the high-fertility countries. Since all the pro-
jection variants and scenarios considered in this chap-
ter, with the sole exception of the no-change scenario,
project further fertility reductions for the high-fertility
and the intermediate-fertility countries, their pro-
jected populations under those variants are sure to
continue ageing. For the low-fertility countries, several
variants project fertility increases which will slow
down population ageing.

Table 10.5 shows the values of the median age esti-
mated for 2010 and projected according to different
projection variants and scenarios to 2050 and 2100. In
all projection variants and scenarios the future popu-
lation of the high-fertility countries remains younger
than that of the intermediate-fertility countries and
this one, in turn, remains younger than the population
of the low-fertility countries. The no-change scenario
produces the lowest median age for the high-fertility
and intermediate-fertility countries in both 2050 and
2100, but at the cost of major increases in population
size, especially in the case of the high-fertility coun-
tries whose population by 2100 would increase more
than tenfold with respect to 2010 (table 10.3). The
high variant produces the next lowest set of median
ages, which do not surpass age 40 even for the low-
fertility countries but at the cost of marked increases
in population size. The low-fertility countries, for
instance, would have to increase their population by
about 50 per cent by 2100 to prevent their median age
from rising above 40 years, and for the high-fertility
countries, the population would have to increase
more than fivefold to prevent the median age from
rising above 31 years.  

The instant-replacement scenario provides a useful
standard against which to judge the performance of
other variants because, by maintaining fertility at
replacement level for nearly a century, by 2100 it
approaches the age distribution of a population that
is close to experiencing zero population growth. That
is, the results of the instant-replacement scenario may
be thought as indicative of the minimum degree of
ageing that the population would experience in order
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to get to a stationary state. For the intermediate-fertil-
ity countries, the instant-replacement scenario pro-
duces a median age that is about 4 years lower than
that produced by the medium variant (41.3 years vs
45.4 years) and that difference is similar for the low-
fertility countries (43.6 years vs 47.1 years). Yet, to
attain those lower median ages, the joint populations
of the intermediate-fertility and the low-fertility coun-
tries would have to increase by an additional 1.7 bil-
lion by 2100.

For the high-fertility countries, the medium variant
produces a lower median age than the instant-replace-
ment scenario because the former maintains a higher
fertility for the high-fertility countries during most of
the projection period. Consequently, reducing the
median age of the high-fertility countries by 3.4 years
with respect to that projected in the instant-replace-
ment scenario requires an increase of their 2100 pop-

ulation by 2.6 billion (the difference between the pop-
ulation in 2100 projected by the medium variant and
that projected by the instant-replacement scenario).

The many examples cited above show that slowing
population ageing can be achieved only by accommo-
dating the higher population growth resulting from
higher fertility. Such an unavoidable trade-off makes it
imperative that societies adapt to population ageing
since it is unlikely that ever-growing populations will
prove to be sustainable. Furthermore, the initial stages of
population ageing have beneficial aspects. The support
ratio, for instance, increases when the proportion of the
population in the working ages rises. As table 10.6
shows, the support ratio for the high-fertility coun-
tries is projected to increase according to every vari-
ant that projects declining fertility and it increases
more rapidly the faster and sharper the decline in fer-
tility. From that perspective, following the fertility

Table 10.5: Median age in 2010 and according to different projection variants in 2050 and 2100 for the three groups of
countries considered. Source: Derived from United Nations (2013a).

Table 10.6: Support ratio (population aged 15–64 over population under age 15 plus the population aged 65 or over) in
2010 and according to different projection variants in 2050 and 2100. Source: Derived from United Nations
(2013a).



Population Imbalances: Their Implications for Population Growth over the Twenty-first Century 261

path associated with the low variant would bring about
the most beneficial changes to the high-fertility countries
and would have the advantage of limiting their popula-
tion growth more than in the medium variant.

The support ratio for the intermediate-fertility
countries is already high and is projected to increase
at least until 2050 in the medium variant, the low var-
iant and in the instant-replacement scenario, but will
then decline considerably. That is, after 2050, the ben-
eficial changes in the age distribution associated with
declining fertility would have run their course in the
intermediate-fertility countries and their population
would enter the final stage of population ageing. Yet,
if the intermediate-fertility countries follow the medium
variant, their support ratio by 2100 will not be less than
it had been before their fertility started declining and it
will be qualitatively different from what it was in the
1960s because a higher proportion of the ‘dependent’
population will consist of older people than it did in the
1960s. In comparison with children, who are real
‘dependants’ because they require care and services and
are generally not allowed to engage in productive activ-
ities in modern societies, people aged 65 or over may
remain productive, continue to engage in the labour
force and be likely to have accumulated savings that will
prevent them from being fully dependent on transfers.
Appropriate policies and institutions will be necessary
to promote the accumulation of savings for use after
retirement but there is increasing evidence that older
people do not fit the traditional ‘dependent’ mould.

As for the low-fertility countries, because they are
already in the last stage of population ageing and the
process is accelerating, they are projected to see a
sharp decline in their support ratio in all projection
variants and scenarios. They all indicate that the most
rapid decline of the support ratio in low-fertility coun-
tries will likely occur over the next four decades.
Beyond 2050, their support ratio would continue to
decline but more slowly. By 2100, the low-fertility
countries would have the lowest support ratio among
the three groups considered. In the medium variant,
the support ratio for low-fertility countries is pro-
jected to be 1.26 potential workers per dependant in
2100, low by historical standards but still higher than
1.0. The no-change scenario, which projects lower fer-
tility for the low-fertility countries than the medium
variant, produces a higher support ratio (1.58 potential
workers per dependant) because it maintains mortal-
ity constant at the level it had in 2005–2010 and there-
fore fewer people survive to advanced ages by 2100
than according to the medium variant. If the mortality
reductions projected by the medium variant are real-

ized, it is to be hoped that such rising longevity may
be accompanied by healthier and more productive
lives beyond age 65.

10.8 The Persistence of Population 
Imbalances 

The projection results presented thus far provide
ample reasons to conclude that current population
imbalances will continue to shape the population
dynamics of the world over the next four or five dec-
ades. The population of the high-fertility countries
will continue to grow and is likely to double by mid-
century. Whether it keeps on increasing rapidly there-
after depends in great measure on how fast their fer-
tility levels decline from now to 2050. The persistence
of high fertility in the past has meant that the popula-
tion of the high-fertility countries still has a young age
distribution with high numbers of children under age
15. Therefore, their support ratio is low but is starting
to increase. The more rapid the reduction of fertility
that the high-fertility countries achieve in future, the
faster their support ratio will grow, increasing its poten-
tial to boost their economic growth.

At the other extreme, the low-fertility countries
are already advanced in the process of population age-
ing and their low fertility, which remains below
replacement level, will likely produce a decreasing
population at some point during the coming two or
three decades. The period of most rapid population
ageing will also occur during the coming four dec-
ades. By 2050, the support ratio of the low-fertility
countries as a group is likely to have fallen by about a
third from its 2010 level but changes thereafter will
depend on how much mortality declines at older ages
and whether fertility continues to rise while remaining
below replacement level. The median age of the low-
fertility countries, which was 35.5 years in 2010, will
probably rise to 45 years or higher by mid-century. By
adapting to a decreasing and ageing population, the
countries in this group will make a major contribution
to the eventual stabilization of world population and
set the example for countries that are still far from
reaching below-replacement fertility.

As for the intermediate-fertility countries, they
have, as a group, an average total fertility sufficiently
close to replacement level that if, as projected in the
medium variant, it attains replacement level and goes
below it over the next three or four decades, their
population will grow mainly because of population
momentum until 2050. Consequently, the intermedi-
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ate-fertility countries appear likely, as a group, to add
about a billion to the world population by 2050 unless
their fertility drops below replacement level much ear-
lier. Although the intermediate-fertility countries still
have a relatively young population, with a median age
of 25.7 years, it is ageing more rapidly than that of
low-fertility countries did and will likely have a
median age well above 40 years by 2050. Their sup-
port ratio, which stood at 1.83 potential workers per
dependant in 2010, seems likely to change little by
2050, perhaps increasing slightly if their fertility con-
tinues to fall, but it is projected to decline significantly
thereafter as population ageing continues and the
period with below-replacement fertility lengthens.
Provided the total fertility of intermediate-fertility
countries does not stall at levels above replacement,
by the end of the century their population would
share similar traits with that of the low-fertility coun-
tries and the major imbalances remaining then would
be those between the high-fertility countries of today
and the rest.

One scenario that would reduce markedly the
population imbalances prevalent today among the
three groups of countries considered would be that
combining the medium variant for the low-fertility
and the intermediate-fertility countries with the low
variant for the high-fertility countries. Under that
combination, the three groups of countries would
have below-replacement fertility by the end of the cen-
tury and their populations would be declining. Each
group of countries would account for about a third of
the world population, which would total 9.3 billion.
All three groups of countries would have median ages
above 41 years, though the high-fertility countries
would still have a younger population than the inter-
mediate-fertility countries and these, in turn, would
have a lower median age than the low-fertility coun-
tries. The high-fertility countries would have a more
advantageous support ratio than the rest, with 1.85
potential workers per dependant and it would be
decreasing slowly. Realizing this type of convergence
over the course of this century is feasible even if it
may seem unlikely given the trends followed by the
high-fertility countries in the recent past. The more
reason, therefore, to concentrate effort and support
in promoting the reduction of fertility in the high-fer-
tility countries of today, especially in the ways dis-
cussed below.

10.9 Concluding Thoughts: What Will 
it Take for the Changes Projected 
to Happen?

Population projections are not predictions and
though they provide elements to judge how much cur-
rent population dynamics need to change in order to
realize particular outcomes, their realization is not
automatic. This chapter has stressed that future popu-
lation growth and prospects depend crucially on the
path that future total fertility takes, particularly in
today’s high-fertility countries. Among the proximate
determinants of fertility change, the level of contra-
ceptive use among women subject to the risk of child-
bearing is a key one. Demographers consider that
women aged 15 to 49 who are married or in a stable
union represent the main group of women at risk of
childbearing. The percentage of those women using
contraception at a particular point in time is a meas-
ure of contraceptive prevalence. It is possible to dis-
tinguish between women who use the most effective
contraceptive methods (usually denominated ‘modern
methods’) and those who use traditional methods
whose effectiveness in preventing pregnancy is lower.
Therefore, contraceptive prevalence can be measured
with respect to all methods or just taking into account
the women using modern methods.

A measure indicative of how well the need for con-
traception is being satisfied is the ‘unmet need for
contraception’. This measure is calculated as the per-
centage of women aged 15 to 49, who are married or
in union, who are not pregnant or sterile and who do
not wish to become pregnant soon or do not wish to
have another child ever but who are not using any
method of contraception. The unmet need for mod-
ern contraception includes women who are using a
traditional method of contraception among those
having an unmet need for contraception.

Table 10.7 shows the estimated and projected lev-
els of contraceptive prevalence and unmet need
among women in the three groups of countries con-
sidered. These estimates were derived from the set of
country estimates produced by the United Nations
Population Division (United Nations 2013c, 2013d;
Alkema/Kantorova/Menozzi/Biddlecom 2013). The
latter are based on a set of observations that are
incomplete (not all countries have the required data at
every point in time) and subject to a variety of errors.
Therefore, the country estimates and those for the
groups considered here should be taken as indicative
of trends and differences but should not be inter-
preted too strictly. Nevertheless, the estimates pre-
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sented in table 10.7 show that clear differences exist
between the high-fertility, the intermediate-fertility
and the low-fertility countries in terms of contracep-
tive prevalence and unmet need for contraception.
For all time points, contraceptive prevalence is lowest
in the high-fertility countries and highest in the low-
fertility countries. Conversely, unmet need for contra-
ception is highest in the high-fertility countries and
lowest in the low-fertility countries. Although such dif-
ferences were to be expected, it is important to stress
that the estimates of contraceptive prevalence and
unmet need for contraception presented here were
derived independently from the estimates of total fer-
tility discussed earlier in this chapter.

According to table 10.7, just 22 per cent of women
aged 15–49 who were married or in union were using
some method of contraception in 2010 in high-fertility
countries and the percentage using a modern method
was a low 15 per cent. Although both these levels were
higher than they had been in 1970, contraceptive prev-
alence in high-fertility countries had increased very
slowly between 1970 and 1990 and, although it
increased more rapidly after 1990, its speed of change
between 1990 and 2010 was moderate at best. This
experience contrasts with that of the intermediate-fer-
tility countries whose level of contraceptive preva-
lence in 2010 had reached 60 per cent, having

increased very fast between 1970 and 1990, when it
attained 45 per cent, and increasing at a more moder-
ate pace between 1990 and 2010, although still faster
than in the high-fertility countries after 1990. 

In low-fertility countries, contraceptive prevalence
was already high in 1970 (at 53 per cent) although
there was room to increase the use of modern contra-
ceptive methods since only 36 per cent of women of
reproductive age who were married or in union were
using them. Over the next 20 years, the use of mod-
ern methods in low-fertility countries nearly doubled
and overall contraceptive prevalence increased to 72
per cent. That is, by 1990 nearly 3 out of every 4
women of reproductive age who were married or in
union in low-fertility countries were using some
method of contraception and by 2010 that same pro-
portion was using a modern method of contraception.

These past trends in contraceptive use are congru-
ent with the changes in total fertility experienced by
each group of countries. Because projected levels of
future contraceptive prevalence are available, one may
consider whether they can guide action to achieve the
fertility reductions embodied by the population pro-
jections considered earlier in this chapter. The pro-
jected levels of contraceptive prevalence to 2030 are
derived by taking account exclusively of past trends in
contraceptive prevalence in each country, trends in

Table 10.7: Estimates and projections of contraceptive prevalence and unmet need for contraception for the three
groups of countries considered, 1970–2030. Source: Derived from United Nations (2013c, 2013d).
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countries in the same region and those in all coun-
tries. They are obtained, therefore, independently of
projections of future fertility. Consequently, it is not
certain that the projected levels of contraceptive prev-
alence will necessarily lead to the total fertility levels
projected under, for instance, the medium variant.
However, a comparison of the level of fertility experi-
enced by the intermediate-fertility countries in 1990 at
the time when their contraceptive prevalence was 45
per cent suggests that the projected level of contra-
ceptive prevalence of 47 per cent in 2030 for high-fer-
tility countries may be sufficient to reduce fertility as
projected by the medium variant. Assuming that to be
the case, it will be necessary for high-fertility countries
to accelerate the uptake of contraceptive use and, in
particular, to expand the use of modern contracep-
tives during 2010–2030 if the projected contraceptive
prevalence is to be attained by 2030. Moreover, the
projected increase in contraceptive prevalence needs
to occur even as the number of women of reproduc-
tive age in high-fertility countries increases rapidly as a
result of the high fertility levels of the past.

Although achieving a contraceptive prevalence of
47 per cent and a prevalence of modern contraceptive
use of 38 per cent over the next 15 years in high-fertil-
ity countries should be feasible based on the experi-
ence of intermediate-fertility countries, those levels
are unlikely to be achieved without serious commit-
ment from governments, non-governmental organiza-
tions and the international community to support
family planning in the high-fertility countries. Experts
have noted that since the mid-1990s, that support has
waned (Cleland/Bernstein/Ezeh et al. 2006), but
recent efforts by private donors to galvanize support
for family planning are expected to make a difference.
Bongaarts, Cleland, Townsend et al. (2012) provide an
overview of changing perspectives about the effective-
ness of family planning programmes and describe strat-
egies to reduce barriers to the use of contraception in
low-income countries, such as those included in the
group of high-fertility countries considered here.

In the case of the intermediate-fertility countries,
increasing contraceptive prevalence from 60 per cent
in 2010 to 66 per cent in 2030 and the use of modern
contraception from 53 per cent in 2010 to 59 per cent
in 2030 seems feasible in view of past experience.
Nevertheless, achieving those goals requires sustained
support for family planning, especially considering
that the number of women of reproductive age in
intermediate-fertility countries will be increasing over
the next two decades. It is of concern that several
countries in this group, after having successfully

expanded contraceptive use and reduced fertility, have
been reducing their support for family planning both
in financial terms and in terms of commitment to the
provision of services. If those changes make fertility
stall at current levels, the potential for sustained pop-
ulation increases in intermediate-fertility countries
may become a reality. 

In both the high-fertility and the intermediate-fer-
tility countries, unmet need for contraception is pro-
jected to decline from 2010 to 2030. In the intermedi-
ate-fertility countries, the decline in unmet need is
slower than it has been in the past, but for the high-
fertility countries it is faster than in the past. Further-
more, the projected reduction of unmet need in both
groups of countries still leaves a substantial proportion
of women of reproductive age with an unmet need for
contraception in 2030. That is to be expected, espe-
cially in the high-fertility countries where, as fertility
declines and increasing numbers of women wish to
reduce their fertility, the demand for contraception will
likely grow faster than the capacity to meet it. Further-
more, as the existence of a significant level of unmet
need for contraception in the low-fertility countries
suggests, even when contraceptive use is high, some
unmet need will remain unsatisfied.

To sum up, current population imbalances are to
a large extent the result of different trends in the
reduction of fertility among countries. The use of con-
traception, particularly modern contraception, is the
major immediate means of reducing fertility. Given
the stark differences in levels and trends of fertility
that already exist between the high-fertility, the inter-
mediate-fertility and the low-fertility countries, their
influence cannot be erased over the medium-term
future. However, if those imbalances are to diminish
over the long run, it is necessary to accelerate the
transition to low fertility in the high-fertility countries
and ensure that the intermediate-fertility countries
reach below-replacement levels of fertility over the
coming two or three decades. To do so, a key strategy
is to expand contraceptive use, especially in the high-
fertility countries where the unmet need for contra-
ception remains especially high. Continuing to sup-
port and facilitate access to modern contraception,
especially among low-income groups, is also necessary
in the intermediate-fertility countries. If the high-fertil-
ity countries could achieve the reductions of fertility
projected by the low variant while all other countries
followed fertility paths close to those projected by the
medium variant, the world might witness the begin-
ning of population stabilization by the end of this cen-
tury.
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11 The Challenge of a 4°C World by 2100

Hans Joachim Schellnhuber, Olivia Maria Serdeczny, Sophie Adams, 
Claudia Köhler, Ilona Magdalena Otto and Carl-Friedrich Schleussner1

Abstract

As evidenced by the Fifth Assessment Report of the IPCC, our understanding of the Earth System and the cli-
mate change impacts expected in the coming decades is developing at a rapid pace. Contributing to this pro-
gress, the first ever Inter-Sectoral Impact Model Intercomparison (ISI-MIP) has helped to paint a clearer picture
of potential impacts at different levels of global mean warming. However, along with such advances the limita-
tions of our understanding become more apparent. A number of processes are scarcely or not at all reflected
in current assessments of the risks associated with significant levels of warming. These include critical thresh-
olds in the Earth system which, once breached, can give rise to non-linear impacts. Recent insights from West
Antarctica indicate that we have already ‘tipped’ several large glacier systems there, suggesting that the risk of
crossing such thresholds might be much greater than previously thought. Also excluded from a sectoral perspec-
tive are the intricate interdependencies between systems and the potential for an initial impact to cascade into
a chain of impacts, or for impacts to occur simultaneously and interact in complex ways. Finally, we need to
take into account the different degrees of vulnerability not only across but also within nation states. The rami-
fications of non-linear impacts and their uneven distribution are likely to be deleterious to the stability and well-
being of our societies and will, we hope, never be realized. However, if we wish to understand the challenges
associated with a 4°C world2, such a world needs to be imagined.

Keywords: 4°C World, non-linearity, social vulnerability, cascading impacts, intersectoral hotspots, thresholds,
tipping elements, uncertainty, complex systems.

11.1 Introduction12

A scenario in which global mean temperature reaches
4°C above pre-industrial levels by the end of the cen-
tury constitutes a real risk. Current policies would

lead us to a warming of 3.7°C above pre-industrial lev-
els by 2100, with about a 40% chance of exceeding
4°C by that time (climateactiontracker.org). What this
means for the livelihoods, welfare and security of
future generations remains highly uncertain. How-
ever, research on climate change impacts is progress-
ing rapidly and our understanding of the implications
of high emission scenarios continues to deepen.

Although we are not able to project future impacts
with the precision that policymakers might hope for,
we now know enough to build a picture of a 4°C
world and some of the risks that it will entail. For
example, as analysed in Schellnhuber/Hare/Serdec-
zny et al. (2012, 2013), projections from five bias-cor-
rected general circulation models (Hempel/Frieler/
Warszawski et al. 2013) indicate a severe increase in
the frequency and intensity of extreme heat in a 4°C
world. Heatwaves of unprecedented magnitude—five
standard deviations outside the historical norm—are

1 Prof. Dr. Hans Joachim Schellnhuber is director of the
Potsdam Institute for Climate Impact Research (PIK);
Olivia Maria Serdeczny is research analyst at Climate Ana-
lytics; Sophie Adams is a doctoral candidate at the Uni-
versity of New South Wales, Australia; Claudia Köhler is
executive advisor to the director of the Potsdam Institute
for Climate Impact Research; Dr. Ilona Magdalena Otto
is a postdoctoral researcher at the Potsdam Institute for
Climate Impact Research and a postdoctoral researcher
at Zhejiang University, Department of Land Manage-
ment, Hangzhou, China; Dr. Carl-Friedrich Schleussner is
a research analyst at Climate Analytics.

2 The term ‘4°C world’ is used as shorthand for an
increase of 4°C in global mean temperature above pre-
industrial levels by the end of the century. 
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expected to affect 60 per cent of the global land area
by the end of the century. Today’s extremes, like the
Central European heatwave of 2010, would be the
new normal, affecting 80 per cent of the surface.
Rainfall patterns would be amplified with decreases
of up to 30 per cent during the dry season and
increases of up to 30 per cent in the wet season pro-
jected for South Asia (Schellnhuber/Hare/Serdeczny
et al. 2012, 2013). Sea-level rise poses another severe
risk, particularly to coastal populations at low lati-
tudes. Semi-empirical projections of regional sea-level
rise indicate that sea-level rise at tropical and subtrop-
ical locations will be up to 20 per cent higher than the
global mean, reaching 1.2 m in the Western Pacific

(Schellnhuber/Hare/Serdeczny et al. 2012, 2013). It is
clear that these risks pose enormous obstacles to
human development and security (German Advisory
Council on Climate Change 2007). That climate
change will hit the poorest hardest is now widely
accepted. But climate change impacts are not confined
to the developing world, and indeed climate change is
expected to also threaten the more comfortable ways
of life of the industrialized regions of the world.
Based on a common understanding of shared respon-
sibility for present and future generations, the chal-
lenge of climate change requires no less than a global
transformation towards sustainability (German Advi-
sory Council on Climate Change 2011).

Figure 11.1: The IPCC’s Working Group II Assessment: A global perspective on climate-related risks. The colour shading
indicates the additional risk due to climate change when a temperature level is reached and then sustained
or exceeded. Undetectable risk (white) indicates no associated impacts are detectable and attributable to
climate change. Moderate risk (yellow) indicates that associated impacts are both detectable and
attributable to climate change with at least medium confidence, also accounting for the other specific
criteria for key risks. High risk (red) indicates severe and widespread impacts, also accounting for the other
specific criteria for key risks. Purple shows that very high risk is indicated by all specific criteria for key risks.
Temperatures on the left are given for the baseline period 1986–2005 and above pre-industrial levels on the
right. Source: IPCC Summary for Policy Makers, Working Group II (2014: 13).
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In the following we provide an outline of the chal-
lenges humanity could be faced with in a 4°C world.
We begin with a brief overview of projections of cli-
mate change impacts in a number of sectors of par-
ticular importance to society. The results are derived
from scientific publications based on the first Inter-
Sectoral Impact Model Intercomparison Project (ISI-
MIP; see box 11.1; Warszawski/Frieler/Huber et al.
2013). In light of the uncertainties associated with cli-
mate change projections, we then review the literature
to discuss some of the ‘known unknowns’ that have
emerged in recent research—those risks that at present
remain inadequately captured in modelling exercises
and that require further investigation. These include
the potential for ‘tipping points’ in the Earth system
and human sectors, as well as for complex interac-
tions between impacts, all of which could have sub-
stantial adverse consequences for the human popula-
tions inhabiting a 4°C world.

In this discussion we investigate some of the key
risks as identified by the Second Working Group of
the Intergovernmental Panel on Climate Change (see
figure 11.1). Based on expert judgment, five areas of
emergent risks of climate change and its societal
impacts indicate how risks mount with increasing
global mean temperature. These areas include the dis-
tributional aspect of impacts as well as risks related to
large-scale singular events. While our chapter cannot
provide a detailed understanding of those key risks
that societies will be faced with in a 4°C world, it
does illustrate the scope of the challenge both for sci-
entists to advance our understanding and for policy-
makers to act even in conditions of uncertainty. 

11.2 Sectoral Impact Estimates 
Derived from ISI-MIP 

In order to study the differences between warming
scenarios of a 1, 2, 3 and 4 °C temperature rise above
pre-industrial levels, the Inter-Sectoral Impact Model
Intercomparison Project (ISI-MIP) brought together
thirty research teams from twelve countries involved
in the assessment of climate impacts in multiple sec-
tors (Warszawski/Friend/Ostberg et al. 2013). In the
first project phase, the researchers compared 28
impact models across five different sectors within the
consistent setting provided by the ISI-MIP modelling
protocol (see box 11.1). The sets of climate data used
were derived from five climate simulations, each sim-
ulating four Representative Concentration Pathways
(RCPs) (Hempel/Frieler/Warszawski et al. 2013). The
results of this interdisciplinary exercise allow for a bet-
ter understanding both of the differences between low
and high warming scenarios and of the remaining
research gaps and the main sources of the uncertainty
that hamper climate impact projections. Seemingly par-
adoxically, a model comparison such as this increases
the range of results, and the results therefore appear
less sharp than those of a single simulation. At the
same time, however, the results become more reliable
compared to the results of just one simulation. Some
of the key insights of the first fast-tracked phase,
including for the water and agricultural sectors, are
presented below. 

11.2.1 Sectoral Results 

Changes in precipitation patterns due to climate
change pose threats to human populations through
both increased risk of direct water scarcity and associ-
ated agricultural impacts. Drought conditions and
extreme precipitation and flood events are also hazard-
ous to human lives and livelihoods. The ISI-MIP

Box 11.1: The Inter-Sectoral Impact Model Intercomparison Project (ISI-MIP) 

The ISI-MIP-Project is a community-driven modelling
effort and the first intercomparison of climate impacts to
bring together several sectors expected to be affected by cli-
mate change: agriculture, water, ecosystems, human health
(malaria) and coastal infrastructure. The project aims to
quantitatively assess global climate impacts at different
stages of global warming using a consistent setting. It is
based on earlier impact model comparisons and helps to
identify research gaps as well as to provide robust results on
societally relevant climate impacts. ISI-MIP’s core element is
a public data archive, which is driven by the motivation to 

create transparency and to lead to model improvement.
Based on the quantitative analysis of intermodel variations,
the project also aims to estimate uncertainties for General
Circulation Models (GCMs) as well as for Global Impact
Models (GIMs). ISI-MIP aims to initiate a continuous pro-
cess of coordinated improvement of impact modelling and
assessment that involves the entire scientific community. In
this sense, ISI-MIP pursues a dual purpose: that of facilitat-
ing the process of understanding and of model develop-
ment within the research community.
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results for the water sector published in Schewe/
Heinke/Gerten et al. (2013) focus on the impacts of
climate change on water resources and availability.
Although population change accounts for the larger
part of the overall change in water scarcity, climate
change significantly increases the number of people at
risk: a warming of approximately 2.7°C above pre-
industrial levels is projected to expose an additional 15
per cent of the global population to a severe decrease
in water resources. The number of people living with
absolute water scarcity (<500 m3 per capita per year)
is expected to grow by another 40 per cent compared
with a scenario without climate change. The study
shows that the greatest increase in water scarcity
could occur at a warming of 2–3°C above pre-indus-
trial levels. At 3°C warming, 10 out of 100 people
would be affected by absolute water scarcity—com-
pared to one to two people per 100 people today. Sig-
nificant regional differences appear: while water avail-
ability in the Mediterranean region, the Middle East,
the southern USA and southern China decreases, it is
projected to increase in southern India, western China
and parts of East Africa. Increasing drought conditions
are likely to place affected populations under immense
pressure. According to Prudhomme/Giuntoli/Robin-
son et al. (2013), as warming approaches 4°C drought
conditions are expected to deteriorate in the Ameri-
cas, large parts of tropical and southern Africa, the
Mediterranean region, south-east China and Australia.
Overall, an increase in drought conditions is projected
for 40 per cent of all land area analysed in nearly half
of all simulations of a 4°C world used in the study.
Minor changes or decreased drought conditions are
found only in northern Canada, north-east Russia, the
Horn of Africa and parts of Indonesia. 

With its high exposure and strong dependence on
rainfall, agricultural productivity is particularly vulner-
able to climate change. Rosenzweig/Elliott/Ruane et
al. (2013) bring together and compare the results of
seven crop models within the frameworks of the Agri-
cultural Model Intercomparison and Improvement
Project, and ISI-MIP. Despite strong variation across
models, overall results show a robust negative trend of
50 per cent decreases in yield for important crops
such as wheat and maize in the tropics in a scenario
roughly corresponding to a 4°C world. The response
is stronger if the uncertain CO2 fertilization effect is
not taken into account. The authors stress that while
higher latitudes are expected to see increases in yields,
important soil properties in these regions are under-
studied and add another factor of uncertainty to pro-
jections and another risk to global food production. 

A risk analysis of ecosystem shifts under climate
change by Warszawski/Friend/Ostberg et al. (2013)
aggregates changes in the biochemical ecosystem
state as a proxy for the risk of ecosystem changes at
different levels of global warming. The main result
shows a risk for 5–19 per cent of the naturally vege-
tated land surface at 2°C of global warming above
1980–2010 levels. The area at risk of severe changes is
projected to grow as global mean temperature rises,
approximately doubling for a warming of between
2°C and 3°C and reaching a median value of 35 per
cent of all naturally vegetated land surface at approxi-
mately 4°C warming. Some regions characterized by
exceptional biodiversity coincide with those found to
be at risk of severe ecosystem changes, such as the
montane grass and shrublands of the Tibetan Plateau
Steppe, and several moist forest regions, such as the
Guayanan Highland moist forests of South America.
The authors identify strong divergence in results
across models, with discrepancies in the globally
aggregated level of risk of ecosystem change and its
geographical distributions resulting from the diversity
of modelling approaches and their respective sensitiv-
ities to climate change and increasing CO2 concentra-
tions. Overall, however, there is agreement within the
model ensemble regarding the increasing risk of
severe change on a global scale under all warming sce-
narios considered. 

11.2.2 Climate Impact Hotspots

According to the analysis provided by Piontek/
Müller/Pugh et al. (2013), every tenth person lives in
a place on Earth that can become a hotspot of unre-
strained climate change. With increasing global mean
temperature, the risk of overlapping impacts grows
and leads to higher adaptation pressure. Within the
ISI-MIP framework, Piontek/Müller/Pugh et al.
(2013) define hotspots as regions of multisectoral
exposure, where metrics in two or more sectors indi-
cate severe change from average conditions. In order
to identify such hotspots, the authors analyse data
across a range of impact areas including agriculture,
malaria, water resources and ecosystems. They find
that following the strict assessment criteria (climate
and impact model agreement of at least 50 per cent),
overlapping of multisectoral impacts starts at 3°C
warming above the mean temperature of the 1980–
2010 period, with at least two of the four impact sec-
tors overlapping at 4°C. The most prominent hotspot
is the southern Amazonian Basin, which is affected by
impacts in three areas: agricultural yields, ecosystems,
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and river discharge (see figure 11.2). The second larg-
est hotspot identified is southern Europe, as this region
is expected to experience pressures in water resources
and ecosystems. A further region at high risk of multi-
ple impacts is the Ethiopian Highlands, where malaria
extension, crop yield reduction and ecosystem change
are projected to coincide. Similarly, northern regions
of Africa are expected to be affected by either reduc-
tions in discharge and crop yields or by crop yield
reduction and ecosystem change. Where impacts in
different sectors overlap they increase exposure, will
likely lead to interaction between impacts, and most
certainly will compound adaptation pressures.

Critically, loosening the strict criteria to 10 per
cent agreement between climate and impact models
in order to include a worst-case scenario substantially
increases the area at risk of overlap between multisec-
toral climate impacts (dark grey areas in figure 11.2).
Areas at risk cover most of the global land area, with
the exception of the high northern latitudes, the
Sahara, and individual areas in Australia and China. In
particular the exception of the Arctic from a worst-
case assessment indicates that this assessment is lim-
ited to the sectors in question and does not capture

impacts such as cultural loss and health impacts other
than malaria, which have both already been observed
in high-latitude northern regions (e.g. Crate 2008).
Integrating further sectors into this analysis would
thus likely lead to a different, albeit not more optimis-
tic picture of climate impacts. 

11.3 Critical Thresholds, Cascading 
Impacts and Sectoral Interactions 
within Human Systems 

The analysis outlined above provides an important
indication of the risks arising from multiple impacts
occurring in one location. Particularly in cases in
which such impacts are experienced simultaneously,
they would place enormous pressure on affected pop-
ulations. Over the last decade or so the scientific com-
munity has been developing conceptual approaches
and models that reflect the interactions and positive
feedbacks that can occur between natural and societal
systems (e.g. Brauch 2007). Agent-based models also
allow for a better understanding of societal responses
to changes in climatic conditions (e.g. Smith 2014).

Figure 11.2: Multisectoral hotspots of impacts for two (orange) and three (red) sectors, where at least fifty per cent of
climate and impact model combinations agree on the threshold crossing in each sector for a global mean
temperature change of up to 4.5°C above 1980–2010. Regions in light grey are regions where no
multisectoral overlap is possible at all because of data and assessment restrictions. Dark grey shading shows
areas where at least ten per cent of climate and impact model combinations agree on the given threshold
crossing. Source: Piontek/Müller/Pugh et al. (2013). 
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However, climate impact modelling exercises for the
most part do not capture potential interactions
between impacts, as well as the ways in which climate
change impacts can influence and be influenced by
non-climatic factors and processes such as urbanization
and environmental degradation. Current assessments
also tend to not be able to capture the significance of
critical thresholds within human sectors, beyond which
the scale of impacts grows non-linearly and adapta-
tion may no longer be possible. There is also a possi-
bility that an initial impact can trigger a series of
impacts across multiple sectors or different parts of
the globe—particularly given the interconnectedness
of today’s world. Such dynamics, which could lead to
abrupt, non-linear or potentially irreversible changes
within sectors, with significant consequences for
human populations, are illustrated with examples in
this section. While the overall damage of climate
impacts will be strongly shaped by societal develop-
ments and the state of readiness in the face of large-
scale environmental change, a comprehensive risk
assessment needs to incorporate the possible ways in
which climate impacts may unfold to affect societies.
Some of these are illustrated in the following examples.

11.3.1 Non-linearities Associated with Critical 
Thresholds within Sectors 

Responses to rising temperatures can be abrupt if crit-
ical system thresholds are crossed. Such thresholds
are likely to exist not only in components of the Earth
system (discussed below in section 11.5), but also in
human sectors such as agriculture and health care.
While modelling development in individual impact
sectors is currently under way (e.g. Rosenzweig/
Jones/Hatfield et al. 2013), the processes underlying
non-linear responses within individual sectors are typi-
cally not yet represented in climate impact projections. 

One such potential non-linear response has been
found in agriculture. Observations point to threshold
behaviour in the growth of important crops including
maize, wheat, soya, and cassava. When exposed to
extreme temperatures or drought conditions during
critical growth periods, plant development can be
severely inhibited, leading to substantive yield losses.
Non-linear temperature effects on these crops have
been identified in several regions of the world, includ-
ing the United States, Africa, India and Europe. For
example, in the USA, significant non-linear effects
have been observed when local temperature rises
above 29°C for corn, 30°C for soybeans, and 32°C for
cotton (Schlenker/Roberts 2009). In South Asia, the

upper temperature sensitivity threshold for current
cultivars of rice is 35–38°C and of wheat is 30–35°C
(Wassmann/Jagadish/Sumfleth et al. 2009). Further
factors exacerbating the risk of non-linear effects
include inhibited plant growth due to increasing salinity
in deltaic regions, the spread of pests and diseases,
declines in pollinators associated with habitat loss, and
increasing pesticide use (Potts/Biesmeijer/Kremen et
al. 2010; Wassmann/Jagadish/Sumfleth et al. 2009).
Most current crop models do not account for the
interaction of such factors with climatic changes (War-
ren 2011) and their net impact remains a considerable
uncertainty associated with a warming of 4°C. 

Critical thresholds may also exist in social systems,
beyond which climatic pressures produce rapid,
unforeseen and unprecedented effects. However, they
are not well understood. Archaeological studies indi-
cate that natural disasters can cause significant social
and cultural shifts—through mass migration and eco-
nomic and political upheaval—in instances in which
the effects of the disaster make existing ways of life
untenable (Riede 2013). It is plausible that present
institutions could similarly be pushed beyond their
capacity to maintain normal operation when faced with
multiple unprecedented pressures from climate change
impacts. For example, various stresses on human
health, such as heatwaves, malnutrition, reduced quality
of drinking water due to salt water intrusion and the
spread of vector-borne diseases, could overburden
health care systems to the point that coping with given
stresses is no longer possible. The long-term repercus-
sions remain unclear. Alternative means of coping are
likely to be developed by those affected, including
migration to more secure locations; however, the
human and cultural costs of such changes are likely to
be high. 

11.3.2 Non-linearities Due to the Interaction of 
Impacts 

Most model-based climate impact studies present
results for individual natural or human systems. How-
ever, as global mean temperature rise approaches 4°C,
it can be expected that impacts will more frequently
coincide with one another and interact. Such interac-
tions could produce a combined effect on human pop-
ulations that is greater than the sum of the first-order
impacts. 

Interactions could occur between multiple impacts
within a single sector, or between impacts across differ-
ent sectors. For example, productivity in the agricul-
tural sector could be severely undermined by a combi-
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nation of direct impacts associated with changing
temperature and precipitation patterns and indirect cli-
mate change impacts resulting from the expansion of
weeds and invasive species (Potts/Biesmeijer/Kremen
et al. 2010). An example of how impacts within the
agricultural sector might interact with impacts in
other sectors is that of the repercussions of a large
shock to agricultural production following an extreme
weather event such as extreme temperatures, drought
or flooding. The resulting risk of malnutrition could
significantly compound the health impacts associated
with a possible concurrent outbreak of transmittable
disease or heat stress (WHO 2009). In such a scenario
the human costs could be considerable and very likely
greater than in a scenario of agricultural impacts only. 

Importantly, interactions between climate change
impacts would occur against a backdrop of non-cli-
matic pressures on natural and human systems. In
effect, climatic factors interact with non-climatic pres-
sures. The latter, which include population growth and
environmental degradation, will influence the nature
and scale of the ultimate repercussions of climate
change for populations. Declining agricultural produc-
tivity along with a simultaneous increase in demand
may, for example, lead to an expansion of agricultural
area at the cost of natural ecosystems and the ecosys-
tem services on which some people depend. Further,
adaptation measures in one sector may exacerbate
impacts in another—for example, if dam construction
impedes the resilience of natural ecosystems (Warren
2011). However, the outcome of these interactions is
highly uncertain, given the contingency and complex-
ity of factors involved. 

11.3.3 Non-linearities Due to Cascading 
Impacts

It is becoming increasingly apparent as research pro-
gresses that climate change impacts can produce
many indirect effects. In other words, an initial impact
can set off a chain of further impacts, which tend to
not be taken into account in climate impact assess-
ments. Such cascading impacts present another layer of
risk to be integrated into a comprehensive understand-
ing of the challenges of 4°C of warming by 2100. 

For example, the impacts of climatic changes and
extreme events on critical physical infrastructure or
goods traded in international markets can ripple
through the economy, leaving their mark well beyond
the initial point of impact. This could occur as a result
of damage to seaports from impacts including sea-
level rise, more intense tropical cyclone activity, higher

storm surges, severer river flooding, and altered wave
regimes, with consequent effects on the supply chain
(Becker/Acciaro/Asariotis et al. 2013). Another exam-
ple is that of the long-term economic and welfare
effects of damage to transport infrastructure due to a
severe flooding event in Mozambique in 2000. Road
connections between the capital Maputo and the rest
of the country, along with the railway line to Zimba-
bwe, were destroyed for nearly a year. According to
Chinowsky/Arndt (2012), this caused per capita eco-
nomic growth to decline to the slowest growth rate in
two decades. Economic growth rebounded when the
primary north-south road link was repaired in 2001.
Further, linkages between infrastructure systems can
cause impacts in one to echo throughout others. For
example, disruptions to wastewater treatment could
increase flood losses due to contaminated floodwa-
ters and decrease availability of cooling water for
power generation (Kirshen/Ruth/Anderson 2007). 

Similarly, impacts on production sites and distribu-
tion networks of widely traded goods can reverberate
across the globe. Based on data collected by Lenzen/
Kanemoto/Moran/Geschke (2012), Levermann/Clark/
Marzeion et al. (2014) estimate that for receiving coun-
tries the knock-on effects of the cessation of exports
by the country of origin may well exceed the direct
economic damages. For example, six per cent of the
US economy relies on imports from the Philippines. It
would thus be directly affected if all Philippine
exports ceased in the wake of a catastrophic weather
event such as a tropical cyclone. However, indirect
effects—mainly through the channels of retail trade—
could resonate throughout the wider US economy, of
which 21 per cent is calculated to be affected. Simi-
larly, extreme events expose the market’s susceptibility
to weather-related production shocks. When coal
exploration was put on hold in Queensland, Australia,
following the combined effects of heavy rainfall and
Cyclone Yasi in 2010–11, coking coal prices rose by 25
per cent the following year (Levermann 2014). 

11.4 The Differential Social Impacts of 
Climate Change

The overall effect of climate impacts will be deter-
mined in large part by the patterns of capital and
commodity flows and the degree of complexity in
social networks. Another decisive factor driving the
nature and scale of impacts and impact cascades and
human vulnerability to them is future socio-economic
development. While its trajectory remains uncertain, it
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is becoming increasingly clear that socio-economic
development itself will be negatively affected by the
impacts of climate change. 

The ways in which climate change will affect human
development and efforts to alleviate poverty are
increasingly receiving research attention. Although
there are as yet few studies which fully capture and
quantify the socio-economic repercussions of a global
mean warming of 4°C, it is apparent that climate
change impacts have the potential to impede practi-
cally all aspects of human life and threaten long-term
development goals. Climate change acts as a multiplier
on other environmental and social stressors, further
increasing the vulnerability of the poor and those
already disadvantaged (see chapter by Ide/Link/Schef-
fran/Schilling in this volume). It is therefore consid-
ered likely that climate change will widen the divide
between rich and poor, or between those populations
that are generally more resilient and those that are less
so. 

11.4.1 Differential Social Vulnerability

Social vulnerability has been defined by Füssel (2012),
following Blaikie, Cannon, Davis et al. (1994) and
Adger and Kelly (1999), as the inadequate capacity of
individuals, groups or communities to cope with and
adapt to external stress placed on their livelihoods
and well-being. This is determined by the availability of
resources and by the capacity of individuals and groups
to call on these resources. A complex set of character-
istics influence a person’s vulnerability, including initial
well-being and health; livelihood circumstances and
qualifications; capacity and willingness of individuals
to minimize risks to themselves and their property;
the forms of hazard preparedness provided by society
and the availability of public services (e.g. disaster
relief, shelters); and social and political networks and
institutions (e.g. people’s right and capacity to express
their needs; see also Brauch 2011; Cannon/Twigg/
Rowell 2003). 

Marginalized and disadvantaged social groups and
individuals are therefore often more vulnerable to the
impacts of climate change than others (Warner/
Erhart 2009). Accordingly, a wide range of literature
reports that those people that are disadvantaged in
society due to their age, gender, or ethnicity are among
those most vulnerable to negative climate change
impacts (e.g. Blaikie/Cannon/Davis et al. 1994; WHO
2009; Mearns/Norton 2010; FAO 2013; Wang/Otto/
Lu 2013). This includes marginalized groups and indi-
viduals in middle- and high-income countries (e.g. Sti-

vers 2007; Napier/Mandisodza/Andersen et al. 2006;
Vandentorren/Bretin/Zeghnoun et al. 2006). 

In this context we use the term ‘differential social
vulnerability’ to refer to the varying degrees of adverse
effect that different individuals and social groups in
one location may suffer from the climate stressors they
are exposed to. Critically, patterns of differential vul-
nerability to climate change impacts have the potential
to shape future patterns of inequality across the globe
and within regions. For example, children, women and
the elderly are generally expected to be more affected
by negative health impacts related to the transmission
of diseases and pathogens, increase of diarrhoeal and
respiratory illnesses, under- and malnutrition, and
heat stress (WHO 2009, 2012; EACC Synthesis World
Bank Group 2010; Reyburn/Kim/Emch et al. 2011;
UN Habitat 2011). The inhabitants of Small Island
Developing States and low-lying areas are particularly
vulnerable to the salinization of fresh water and arable
land as well as to the impacts of storm surges (WHO
2009). Indigenous groups in the Arctic region may
suffer a decrease in food sources and severe cultural
impacts as reduced sea ice causes the animal popula-
tions on which they depend to decline, affecting their
hunting and food-sharing cultures (Bronen 2008;
ACIA 2004; Crowley 2010). Ethnic minorities often
work outdoors in sectors such as construction and
agriculture and tend to have few income alternatives.
As they receive inadequate protection by labour law
and trade unions, they have been identified as being
particularly prone to dangerous working conditions,
including exposure to heat stress (Vásquez-Léon
2009; Hanna/Kjellstrom/Bennett et al. 2011; Aw
2010). Urban populations are more vulnerable to
increased temperatures due to a combination of higher
inner-city temperatures, high population density, and
inadequate sanitation and freshwater services (WHO
2009).

Although vulnerability and poverty are not synony-
mous, they tend to coincide. Indeed, it is clear that
the poorest people in any given community are often
disproportionately affected by environmental stress-
ors such as disasters, particularly over the long term
(Shepherd/Mitchell/Lewis et al. 2013). Recent trend
analysis shows that poverty will be increasingly con-
centrated in particular areas in the future (Shepherd/
Mitchell/Lewis et al. 2013). Such locations tend to be
those in which people are most vulnerable to climate-
related stressors as economic and political forces con-
fine the poor to living in high-risk landscapes
(Warner/Erhart 2009). For example, Amarasinghe/
Samad/Anputhas (2005) show that in Sri Lanka the
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poorest households are located in dry areas where
small-sized agricultural holdings depend on rain-fed
production and where income diversification opportu-
nities are scarce due to the large distance from roads
and cities. Similarly, the urban poor are expected to be
among the most vulnerable groups to the impacts of
climate change, due to the location of many cities in
coastal areas as well as an increasing trend towards
urbanization. Urbanization often drives urban migrants
into informal settlements, which tend to be located in
areas most prone to extreme weather, such as steep
slopes or alluvial plains. They also lack basic services
and infrastructure, such as waste collection and sani-
tation, and this can increase the prevalence of trans-
mittable disease. In addition, as the urban poor are the
net buyers of food, they are particularly vulnerable to
increases in food prices following climate-induced pro-
duction shocks and declines (Hein/Metzger/Leemanns
2009; Kumssa/Jones 2010; Smit/Parnell 2012; McMi-
chael/Montgomery/Costello 2012). 

11.4.2 The Potential of Climate Change to 
Exacerbate Vulnerability

Climate change impacts can affect people in multiple
ways and with long-lasting effects. The channels
through which extreme weather events, for example,
can impact upon populations and economies include
death and disability, sudden loss of income, depletion
of assets, loss of public infrastructure, and macroeco-
nomic shocks (UNDP 2007; Shepherd/Mitchell/
Lewis et al. 2013). As for the multifarious changes to
their lives and lived surroundings, many of the critical
impacts on the poor cannot be measured in economic
terms. These include degradation or loss of ecosys-
tem services and social networks, which in some
cases, particularly in developing countries, may in fact
be of greater consequence than economic losses
(UNFCCC 2013). Where there is inadequate capacity
to recover, these impacts can place people in an ever
more vulnerable position in the face of future impacts.
This can lead to a cycle of losses and maladaptive strat-
egies including divestment of productive assets such as
livestock, exchange of land for food, and the sale of
firewood, leading to increased deforestation (UNDP
2007). Particularly detrimental to human resilience in
the face of climate change are consecutive disasters that
do not allow enough time for societies and households
to recover. 

Climate change impacts such as droughts and
extreme storms carry the potential to push vulnerable
households beyond an observed threshold at which

they fall into a poverty trap (Carter/Little/Mogues/
Negatu 2007). This makes them acutely vulnerable to
further impacts, effectively preventing recovery and
impeding economic growth and human development
in the longer term. Climate-related impacts on food
availability, for example, may lead to long-term setbacks
in areas such as health, education and future employ-
ment opportunities for children in those households
that are unable to avoid the detrimental effects of mal-
nourishment, stunting, and missed schooling (Shep-
herd/Mitchell/Lewis et al. 2013). 

Social and economic asset endowments largely
determine the capacity of a household or individual to
withstand shocks, with the likelihood of impoverish-
ment decreasing as household prosperity rises (Little/
Stone/Mogues et al. 2006). There appears to be no
clear threshold, but at an income of more than US$4
per day, the risk of falling into poverty has been shown
to be greatly reduced (Shepherd/Mitchell/Lewis et al.
2013). Insofar as climate change threatens to cause
people to fall into poverty, it can be seen as a threat
to human development and the advances in poverty
alleviation made in recent years. 

Climate change also has the potential to influence
broad social processes and trends that are driven by
non-climatic factors. For example, there are strong
indications that climate extremes as well as ongoing
negative climate change impacts on water availability
and food production are contributing to population
movements in sub-Saharan Africa (Chaves/Koenraadt
2010) and South East Asia (Marks 2011; Warner 2010;
World Bank 2010). Recent studies based on house-
hold surveys show that climate events may account
for approximately 6–12 per cent of current levels of
migration in North Africa and the Middle East
(Grant/Burger/Wodon 2014). Indeed, the role that
weather patterns play in such dynamics could increase
in the future as climate conditions continue to deterio-
rate. The poorest migrants—those lacking the social
networks and resources to go through formal migra-
tion procedures—may choose life-threatening escape
channels. These include so-called ‘boat people’, who
are at risk of trafficking, crime, and death (Murray/
Williamson 2011; Düvell 2012). As a consequence of
population movements, migrants can be exposed to
the risks associated with informal settlements, as out-
lined above. In their new locations they may also face
tensions across ethnic identities and political and legal
restrictions as well as competition and limitations to
access to land (Tacoli 2009).

To sum up, those people who are initially the most
vulnerable to climate change are made all the more vul-
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nerable by climate change. This could cause resilience
to be progressively degraded. The relatively less vulner-
able parts of the world, on the other hand, would be
less affected by this feedback loop. In this way, cli-
mate change has the potential to drastically deepen
inequality across the world. 

11.5 (In)Stability of Earth System 
Components 

Climate change may interact with several large-scale
components of the Earth system in a non-linear way.
Due to the complex nature of these systems their
response to increasing global mean temperature may
be highly amplified by internal dynamics and in some
cases even lead to regime shifts. The human conse-
quences of such major perturbations are still little
understood. This means that their integration into a
comprehensive climate risk assessment is still for the
most part lacking.

11.5.1 The El Niño Southern Oscillation

One large-scale component of the Earth system of
high societal relevance is the El Niño Southern Oscil-
lation (ENSO), which is expected to be affected by
and interact with anthropogenic climate change. The
ENSO is the dominant mode of natural variability of
the Earth climate system and consists of irregular
warm (El Niño) and cold (La Niña) sea-surface pat-
terns in the central Pacific Ocean. Anomalous, El
Niño-type conditions are related to disastrous flood-
ing events in Latin America on the one hand and
droughts in Australia and large areas of South East
Asia on the other, and can have far-reaching effects on
Atlantic hurricane activity and the global monsoon
system (see e.g. Donnelly/Woodruff 2007; Kumar/
Rajagopalan/Hoerling et al. 2006).

Additionally, the ENSO affects the global heat
budget as it strongly alters ocean heat uptake in the
Pacific. In fact, the recent ‘hiatus’ decade of slowed
global warming has been related to the absence of
strong El Niño events and a corresponding increase in
ocean heat uptake (Balmaseda/Trenberth/Källén
2013; Meehl/Arblaster/ Fasullo et al. 2011; Rahm-
storf/Foster/Cazenave 2012).

Given its socio-economic importance and possible
growing future impacts, short-term prediction of
ENSO evolution is a crucial, albeit challenging, scien-
tific task. Based on an analysis of the network of tele-
connections of the El Niño basin with the surround-

ing Pacific Ocean, Ludescher/Gozolchiani/Bogachev
et al. (2013) have developed a new forecasting scheme
for the occurrence of El Niño events. While predic-
tions have to date been limited to approximately six
months, the method introduced by Ludescher/Gozol-
chiani/Bogachev et al. (2013) allows a robust twelve-
month forecast and thus enables adaptation in, for
example, the agricultural sector in advance of poten-
tial ENSO related climatological extremes. 

As natural ENSO variability both temporally and
spatially is very large, the last IPCC report remained
inconclusive about future ENSO evolution (Collins et
al. 2013). Recent model intercomparison studies, how-
ever, reveal a trend towards more extreme El Niño
events over the twenty-first century (Cai/Borlace/Len-
gaigne et al. 2014; Power/Delage/Chung et al. 2013).

11.5.2 The Indian Monsoon 

Palaeoclimatological records provide evidence that the
Indian monsoon system has undergone abrupt transi-
tions in the past that might have been the result of a
regime shift in the underlying moisture-advection feed-
back (Levermann/Schewe/Petoukhov/Held 2009;
Schewe/Levermann 2012). While such dramatic shifts
are not projected for the twenty-first century, increases
in absolute rainfall and in the number of monsoon fail-
ure events are projected. An increase in the interan-
nual variability of the Indian monsoon may further
pose a risk to agricultural productivity patterns which
are highly adapted to the timing of monsoon rainfall
(Menon/Levermann/Schewe et al. 2013). Thus, the
monsoon circulation may become less reliable and
potentially more extreme, which represents a serious
risk for agriculture and the hydrological cycle in South
East Asia. 

11.5.3 The Amplification of Planetary Waves 

An increase in the frequency of climatological
extremes, both warm and cold, has been observed in
the Northern Hemisphere. This might be related to a
weakening of the zonal mean jet stream as well as
quasi-resonant amplification of planetary waves in the
Northern Hemisphere jet stream (Petoukhov/Rahm-
storf/Petri/Schellnhuber 2013). Under such quasi-res-
onant conditions, the amplitude of these planetary
waves—their longitudinal extension—is enhanced,
which leads to uncommon northward (southward) pen-
etration of warm (cold) air masses. At the same time,
the planetary waves that normally meander around the
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globe become quasi-stationary, which can lead to per-
sistent extreme weather conditions over several weeks. 

Stationary wave patterns have been observed in
connection to severe flooding events in central
Europe, heatwaves in Russia and the US, as well as
cold winters in central Europe and the US over the
last decade. Additionally, quasi-resonant amplification
could translate into extremes occurring simultane-
ously over the Northern Hemisphere.

The role of climate change in the recent increase
in occurrence of such events has not been conclu-
sively established. However, a decreased temperature
gradient between the subtropics and the polar regions
is favourable to the establishment of quasi-resonant
conditions. During the last decade, we have seen a dra-
matic loss in Artic sea-ice accompanied by a strong
warming signal in the Arctic region (Cowtan/Way
2013), and it might be that this loss is partially respon-
sible for the increase in mid-latitude extreme events
over the same period (Coumou/Petoukhov/Rahm-
storf et al. 2014; Petoukhov/Semenov 2010; Tang/
Zhang/Francis 2013). While evidence is growing that
this phenomenon might be responsible for a variety of
recent weather extremes, the resolution of state-of-
the-art General Circulation Models is too low to cor-

rectly resolve it, which means that future Northern
Hemisphere mid-latitude climate extremes may poten-
tially be underestimated.

11.5.4 Tipping Elements 

The three examples outlined above illustrate the
importance of considering the non-linear responses
of large-scale components of the climate system to
anthropogenic interference. In addition, a variety of
these components may show self-amplifying dynamics
that can lead to system-immanent regime shifts. These
are the so-called “tipping elements” of the climate sys-
tem (Lenton/Held/Kriegler et al. 2008, depicted in
figure 11.3), which include ecosystems such as the
Amazon rainforest and parts of the cryosphere such
as the Greenland and West Antarctic ice sheets. 

Moisture recycling, that is, the re-evaporation of
precipitated water, over the Amazon rainforest is a
crucial part of the climate of South America, where in
some regions more than 70 per cent of the moisture
that precipitates is of continental origin (van der Ent/
Savenije/Schaefli et al. 2010). While a critical thresh-
old of annual precipitation exists below which tropical
rainforests are unlikely to persist (Hirota/ Holmgren/

Figure 11.3: Schematic mapping of tipping elements of the Earth system and populations density. Source: Schellnhuber,
pers. comm., after Lenton, Held, Kriegler et al. (2008).
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Nes et al. 2011; Malhi/Aragão/Galbraith et al. 2009),
the extent of evaporation depends on the vegetation
type and is considerably higher for rainforest than
grassland or pasture, thus providing a self-sustained
positive feedback. As the Amazon rainforest is criti-
cally endangered by deforestation and increasing
drought risk due to climate change (Prudhomme/
Giuntoli/Robinson et al. 2013), there is a risk of disrup-
tion to the self-sustaining hydrological processes, result-
ing in large-scale Amazon dieback as a consequence of
anthropogenic interference (Davidson/Araújo/ Artaxo
et al. 2012; Malhi/Aragão/Galbraith et al. 2009). 

Sea-level rise poses substantial risks to the lives
and livelihoods of growing coastal populations. Irre-
spective of short-term projections for future sea-level
rise, palaeo-evidence as well as ice-sheet modelling
suggest an equilibrium global sea-level rise of approx-
imately 2.3 m per degree of warming over the next
millennia (Levermann/ Clark/Marzeion et al. 2013). A
non-linear reaction of the Greenland and West Ant-
arctic ice sheets to warming ocean and atmospheric
temperatures may significantly contribute to this rise.
The total ice volume of the Greenland ice sheet corre-
sponds to 7 m of sea-level rise. The ice sheet rests
nearly fully on bedrock above sea level, and its eleva-
tion, as well as the albedo feedback, will positively
amplify melting induced by climate change . As the ice
sheet starts to melt, elevation decreases and thus the
temperature at the ice sheet’s surface rises. At the same
time, the melting ice sheet covers less and less land
area, which changes the local surface albedo and thus
changes absorbed radiation. Given these two dominant
feedbacks, the critical threshold for the Greenland ice
sheet is estimated at between 0.8°C and 3.2°C global
mean temperature rise above the pre-industrial tem-
perature, with a best estimate of 1.6°C (Robinson/
Calov/Ganopolski 2012). Recent insights about the
bed topography of the ice sheet reveal that about 88
per cent of total ice discharge from Greenland into the
ocean is channelled through deeply incised submarine
glacial valleys (Morlighem/Rignot/Mouginot et al.
2014). This indicates that the Greenland ice sheet is
more sensitive to oceanic melt than previously thought,
suggesting a higher degree of sensitivity in the tipping
dynamics of the ice sheet. 

An even more dramatic picture emerges for the
mostly marine West Antarctic ice sheet, which rests
on bedrock below sea level. Increased sub-ice-shelf
oceanic melting underneath the floating ice shelves
fringing the Antarctic coast can potentially destabilize
the ice sheet and lead to rapid disintegration. Recent
evidence from observations and numerical model sim-

ulations indicate that such a destabilization is already
under way for several large glacier systems in West Ant-
arctica (including the Pine Island and Thwaites glaciers,
see: Favier/Durand/Cornford et al. 2014; Joughin/
Smith/Medley, 2014; Rignot/Mouginot/Morlighem et
al. 2014). Such a disintegration of these glacier sys-
tems would contribute about one metre or more to
global sea-level rise on multi-centennial timescales and
may potentially contribute to a destabilization of the
whole West Antarctic ice sheet equivalent to about 4
m global sea-level rise. Additionally, the Wilkens basin
in East Antarctica (about 3–4 sea-level equivalent, see:
Mengel/Levermann 2014) was recently identified as
being prone to marine ice-sheet instability as well. 

The non-linear and potentially self-amplifying
responses of elements in the Earth system may lead to
severe impacts for centuries to come. Impact analyses
of future climate change tend to focus on gradual,
quasi-linear changes, which may alone lead to severe
socio-economic impacts (Schellnhuber/Hare/Serdec-
zny et al. 2012), and the non-linear responses of large-
scale climate components to anthropogenic perturba-
tions are rarely taken into account (Lenton/Ciscar
2012). However, the self-amplifying nature of the
responses of many of these systems may represent an
at least equally significant threat to humanity, as they
can neither be controlled nor easily reversed by future
generations. While the assessment of such critical tip-
ping points is not a trivial task, the recent alarming
results from West Antarctica illustrate the risks posed
by interference with these systems at levels of warm-
ing already experienced. In the light of these post-
IPCC deadline insights, the IPCC assessment of the
climate risk posed by “large-scale singular events” (see
figure 11.1, high risk assessed above 3°C warming)
seems to be far too optimistic.

11.5.5 Concluding Remarks

Climate change impacts do not occur in a vacuum.
The negative impacts of increasing temperatures and
changing rainfall patterns on human sectors can be
expected to interact with each other or cascade into
potentially far-reaching chains of impacts. These cumu-
lative effects will be mediated and shaped by societal
developments including population and economic
growth, which in turn affect and are affected by cli-
matic changes. Impacts projected for ecosystems, agri-
culture, and water supply in the twenty-first century
could, for example, lead to large-scale displacement of
populations, with manifold consequences for human
security, health and economic and trade systems. While
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each of these sectors has been the subject of research,
researchers do not fully understand the wide-ranging
and concomitant consequences for society which
appear to be increasingly likely with higher levels of
warming. Given the intricate complexity of the Earth
system, impacts may also occur in a non-linear manner,
significantly exacerbating the challenge for precaution-
ary risk reduction and other adaptation measures. As
the world warms towards 4°C above pre-industrial lev-
els, the risk of complex and abrupt impacts increases
to combine with the direct effects of unprecedented
heat extremes and asymmetric sea-level rise.

Important sectoral model development is under
way and the research community continues to fill in
the picture of what a 4°C world would look like.
While this will with time help to ameliorate our lack of
knowledge, there will never be full certainty. In light of
this, adaptation policy-making and planning needs to
find ways to minimize the risks associated with climate
change impacts both expected and unexpected. The
safest way forward for humanity, however, is to simply
avoid rather than to attempt to be prepared for the
unexpected. Mitigating climate change remains our
safest bet for the lives and well-being of present and
future generations. 
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12 The Climate-Conflict Nexus: Pathways, Regional Links, 
and Case Studies

Tobias Ide, P. Michael Link, Jürgen Scheffran and Janpeter Schilling1 

Abstract

The role of climate change as a potential cause of violent conflict has been debated in the scholarly and policy
communities for several years. We review the most recent quantitative and qualitative literature and find that
research on the issue has produced little consensual findings so far. Further, we discuss major theoretical, con-
ceptual and empirical issues and describe possible pathways linking climate change to violent conflict. To illus-
trate these issues, we analyse the climate-conflict nexus in different world regions and present three qualitative
case studies in north-western Kenya, the Nile Basin, and Israel/Palestine. We find that possible reasons for the
lack of scientific consensus may be the difficulties of existing approaches to adequately capture the complex
links between climate change, vulnerability, and violent conflict. 

Keywords: Climate change, environment, violence, conflict, pathways, Kenya, Nile Basin, Israel, Palestine.

12.1 Introduction1

Climate change caused by human activities such as the
emission of greenhouse gases is likely to cause an
overall worldwide increase in the number and/or
intensity of drought conditions, heatwaves, floods,
and other natural disasters,2 with important regional
variations (IPCC 2013; see chapter 11 in this volume by
Schellnhuber/Serdeczny/Adams et al.). Failure to apply
far-reaching mitigation and adaptation measures is
likely to cause reduced freshwater availability, increased
food insecurity, biodiversity loss, infrastructure destruc-
tion, a reduction of economic growth, poverty, non-
voluntary migration, and increased stress on health

systems (IPCC 2014). Those already poor and margin-
alized will be affected most severely by climate change
and its impacts on biophysical and social systems (see
chapter 11 in this volume by Schellnhuber/Serdeczny/
Adams et al.). The impacts of current and future cli-
mate change are aggravated by rapid population
growth (see chapter 10 in this volume by Zlotnik), pov-
erty, large-scale land acquisitions by foreign investors,
and similar processes of resource appropriation by the
rich and powerful (Cotula 2012; Houdret 2012).

Climate change is increasingly seen as a threat to
several dimensions of security, including human secu-
rity (Brauch/Scheffran 2012). Since at least 2007, the
possible implications of climate change and its conse-
quences for peace, conflict, and security have received
the attention of researchers, think tanks, and policy-
makers alike. In the same year, the IPCC and Al Gore
received the Nobel Peace Prize for their efforts to mit-
igate climate change. The Nobel Prize Committee
(2007) explained its decision as follows: “Extensive
climate changes may alter and threaten the living con-
ditions of much of mankind. They may induce large-
scale migration and lead to greater competition for
the earth’s resources […]. There may be increased dan-
ger of violent conflicts and wars, within and between
states.” In the same year and again in 2011, the UN
Security Council discussed the issue of climate

1 Tobias Ide is head of the research field Peace and Conflict
at the Georg Eckert Institute and associated member of
CLISEC. P. Michael Link is a postdoctoral scientist at the
Research Group Climate Change and Security (CLISEC),
Institute of Geography, University of Hamburg. Jürgen
Scheffran is the head of CLISEC and professor at the
Institute of Geography, University of Hamburg. Janpeter
Schilling is a postdoctoral scientist at CLISEC and an
Associate at International Alert (London).

2 The term natural disasters in this chapter is used to refer
to natural hazards (potential geo- or biophysical threats)
which become active and negatively influence a human-
itarian crisis.
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change. And very recently, the CNA Military Advisory
Board (2014: 2)3 warned that “in many areas, the pro-
jected impacts of climate change [...] will serve as cat-
alysts for instability and conflict”. Are such claims jus-
tified by the scientific literature? Recently, a meta-
study by Hsiang et al. (2013: 1) found “strong causal
evidence linking climatic events to human conflict”
(see also Hsiang/Burke 2014). This conclusion was
heavily criticized (Buhaug 2014; Buhaug/Nordkvelle/
Bernauer et al. 2014). Other reviews of the literature
could not detect any scientific consensus on the rela-
tionship between climate change and violent conflict
(Ide/Scheffran 2014; Scheffran/Brzoska/Kominek et
al. 2012a; Theisen/Gleditsch/Buhaug 2013). Mixed
results were also presented in the fifth assessment
report of the IPCC (2014), particularly in chapters 12
and 19 (Gleditsch/Nordås 2014).

The debate on climate change and (violent) con-
flict is highly relevant for the debate on sustainability
transitions and sustainable peace. In order to realize a
sustainable transition towards a world characterized by
low CO2 emissions, a small ecological footprint and a
strong role for democracy, stable, reliable and account-
able institutions are necessary. The possible adverse
impacts of climate change on societal stability could
erode the development of such institutions, and this
might trigger a downward spiral of violent conflict
and environmental degradation (UNEP 2009). Simi-
larly, violent conflict, especially within states, is
known to have net negative effects on the environ-
ment (Reuveny/Mihalache-O’Keef/Li 2010). On the
other hand, recent studies suggest that if the impacts of
adverse environmental changes on conflict are ade-
quately handled, they can facilitate cooperation and
reconciliation between rival groups and contribute to
sustainable peace (Ide/Scheffran 2014; Scheffran 2011;
Streich/Mislan 2014; see chapter 13 in this volume by
Scheffran).

The aim of this chapter is to give the reader an
overview of the current academic debate on the pos-
sible link between climate change and violent conflict
and to highlight the complexity of the issue by address-
ing conceptual and empirical perspectives. In the next
section, we discuss major theoretical and conceptual
issues in the research on the nexus between climate
change and violent conflict (12.2). Afterwards, the
results of qualitative and quantitative empirical

research on possible climate-conflict links are evalu-
ated for possible pathways and world regions (12.3).
We then illustrate the theoretical issues and causal
pathways discussed by presenting the findings of
three qualitative case studies (12.4). Each of these
studies was conducted in a region that is widely per-
ceived to be a hot spot of climate change and conflict,
namely north-western Kenya (12.4.1), the Nile River
Basin (12.4.2), and Israel/Palestine (section 12.4.3).
Finally, a conclusion is drawn (12.5). 

12.2 Conceptual Considerations on 
the Nexus of Climate Change and 
Violent Conflict

As in many other social science research fields, the lit-
erature on climate change and (violent) conflict does
not use its core concepts and variables in a standard-
ized manner (Salehyan 2014). Climate change is com-
monly defined as “a statistically significant variation in
either the mean state of the climate or in its variabil-
ity, persisting for an extended period (typically dec-
ades or longer)” (IPCC 2001), while climate itself
refers to the average patterns of meteorological varia-
bles such as temperature and precipitation over a long
period of time. But empirical studies operationalize
climate change in many different ways, ranging from
monthly and annual changes (often compared with
long-term averages or trends) to climate processes
that take place over decades and even centuries
(Buhaug/Nordkvelle/Bernauer et al. 2014). In terms
of their dependent variable, most studies on climate
change and conflict focus on the reciprocal use of
direct, physical violence against humans, typically
resulting in at least one fatality and including the state
as a party (Scheffran/Ide/Schilling 2014). Some schol-
ars use wider definitions of violence as dependent var-
iables, ranging from small-scale, non-lethal communal
violence (and sometimes even baseball disputes) to
full-blown civil and inter-state wars (Hsiang/Burke/
Miguel 2013). Forms of structural violence as well as
genocide have so far been largely absent in the research
on climate change and conflict (Zimmerer 2014).

In this chapter, we define conflict broadly as a
process in which at least two social groups perceive
their respective interests as contradictory and under-
take actions in order to enforce or articulate these
interests (Baron 1990; Dietz/Engels 2014). Conflicts
can catalyse positive societal change. However, if differ-
ences in interests cannot be overcome or at least medi-
ated, tensions increase, pushing parties in conflict

3 The Center for Naval Analyses at the Institute for Public
Research is a nonprofit research and analysis organiza-
tion located in Arlington, VA; see at: <http://www.cna.
org/centers/ipr#sthash.73vdGBvB.dpuf>.
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towards extreme actions such as the use of violence.
When at least one of these social groups uses direct,
physical violence in order to articulate or enforce its
interests, the conflict is considered to be violent
(Bonacker/Imbusch 2010: 83–87).

Climate change is often conceived as a “threat
multiplier” (e.g. Buhaug/Theisen 2012: 51; Johnstone/
Mazo 2011: 11; Njiru 2012: 520). This metaphor is used
to make the point that if there are no pre-existing con-
ditions favourable to violent conflict onset (i.e. factors
that climate change can multiply), then the implications
of climate change for societal stability and violent con-
flict will not be significant. Such factors include, inter
alia, population growth, livelihood insecurity, increased
demand and unequal distribution of resources, pre-
existing social, ethnic, or religious tensions, and the
lack of political legitimacy of governments (Carius/
Tänzler/Winterstein 2006; Dixon 2009). 

From an actor-centred approach, two main causal
mechanisms are relevant for the potential links
between climate change and violent conflict. In order
to start, perpetuate, or join a violent conflict, individ-
uals and social groups must have both the motivation
and the capability or opportunity to do so (Scheffran/
Ide/Schilling 2014; Scheffran/Link/Schilling 2012).
Motivations may be relevant if climatic changes (higher
temperatures, prolonged droughts, or more intense
storm events) negatively affect the availability of key
resources such as food, land, water, or income. The
resulting competition for these resources can take place
along pre-existing cleavages and escalate into violence
(Homer-Dixon/Blitt 1998). If certain social groups are
more strongly affected by natural disasters than oth-
ers or receive less post-disaster support, relative depri-
vation can increase grievances and facilitate their vio-
lent escalation (Berrebi/Ostwald 2011; Nel/Righarts
2008). Similarly, resource scarcity can lead people to
migrate, causing tensions over scarce resources or
identity conflicts in the receiving area (Reuveny
2007). Regarding capability and opportunity, climate
change may reduce tax revenues due to its negative
impact on economic growth and instead increase the
amount of money that a state has to spend on infra-
structure and disaster relief because of extended dam-
age caused by disasters. Hence, climate change may
weaken already fragile states, making them an easier
target for rebel groups and reducing their capacity to
prevent communal violence (Kahl 2006). Furthermore,
climate change potentially reduces recruitment costs
for fighters. If, for instance, resource scarcity and natu-
ral disasters lead to lower yields and lower incomes, the
opportunity costs for people to join a conflict group

decline (Barnett/Adger 2007). Climate change may
also diminish the capacity to fight, e.g. by limiting
resource abundance, destroying military infrastructure
or restricting the mobility of rebel forces (Adano/
Dietz/Witsenburg et al. 2012; Salehyan/Hendrix
2014).

One of the main deficits in the literature on the
effects of climate change and violent conflict is the
absence of a theoretical basis that would take into con-
sideration the complexities of these issues. One prom-
ising approach is to represent the relationship between
climate change and violent conflict within a compre-
hensive framework that allows the integration of the
environmental and societal conditions of violent con-
flict, as well as quantitative and qualitative factors (for
a comprehensive analysis see Scheffran/Battaglini
2011; Scheffran/Link/Schilling 2012). In particular,
the degree of vulnerability is important in determin-
ing the conflict potential of climate change (Ide/Schil-
ling/Link et al. 2014). Vulnerability is defined here as
the “predisposition to be adversely affected” (IPCC
2012: 32) by climate change and can be broken down
into three factors: i) exposure to climate change, ii)
sensitivity to climate change, and iii) adaptive capacity
(Adger 2006; IPCC 2007a). Exposure to climate
change concerns the frequency and intensity of
extreme weather events, the variability of weather
parameters such as temperature and precipitation,
cloud and wind patterns, and long-term changes in
such parameters. These changes act as stressors on
natural systems and human societies, which may have
direct or indirect impacts on natural resources and
related infrastructure (e.g. soil and water, ecosystems,
agriculture and land use, forests and biodiversity,
energy and economic systems, networks, and infra-
structures) that are important for human livelihood,
well-being, and survival (IPCC 2014).

Sensitivity is “the degree to which a system is mod-
ified or affected by perturbations” (Adger 2006: 270).
For instance, a region in which a large percentage of
the population depends on rain-fed agriculture is
more sensitive to more intense/frequent droughts (as
a consequence of climate change) than a region char-
acterized by a strong tertiary sector. Furthermore, vul-
nerability critically depends on adaptive capacity and
how people actually respond to climate stress. Some
responses can help adapt and minimize the risks, oth-
ers may cause new problems, e.g. through mitigation
risks, maladaptation, forced migration, or climate
engineering (Maas/Scheffran 2012; Scheffran/Canna-
day 2013; Tänzler/Maas/Carius 2010). For existential
threats the spectrum of responses may be restrained,
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making non-legal and violent acts more likely, but
these could also force people to work together to
improve their chances for survival, e.g. through risk
reduction, strengthening resilience, and improving
sustainability (Feil/Klein/Westerkamp 2009).

Vulnerability and conflict affect each other, imply-
ing that the climate-conflict link is not a one-way
street. Considering the regional exposure to climate
change and violent conflict, there are countries that are
sensitive to both violent conflict and future climate
change. A comparison of the number of deaths from
natural disasters and battle-related deaths in the past
shows that both are highest in countries with a low
human development index (Scheffran/Brzoska/
Kominek et al. 2012b). Inhabitants of these countries
already experience increased threats to their lives and
health that undermine human development. If climate
change adds to these risks and vulnerabilities, it can
augment humanitarian crises and aggravate existing
conflicts without directly causing them. Thus, it can
be argued that violent conflict has a devastating effect
that makes societies also more vulnerable to climate
change. In turn, climate change can undermine social
stability, which increases vulnerability to violent con-
flict (Scheffran/Ide/Schilling 2014).

While theoretical considerations can help to struc-
ture and assess the complex climate-conflict nexus, it
is essential to examine in more detail the potential
pathways between climate change and violent conflict
as well as the regionally specific conditions. To distin-
guish facts from fiction it is essential to analyse the
empirical state of the art and the research deficits, and
to make an in-depth assessment of pathways and
regional conditions for selected case studies. 

12.3 State of the Art

12.3.1 Pathways and Quantitative Evidence

In the research on climate change and conflict, quali-
tative single-case and quantitative large-N studies are
the dominant methods. A few studies have made
efforts to explore the middle ground between them
and concluded that environmental stress is related to
violent conflict, but only under very specific condi-
tions (Bretthauer 2014; Ide 2015). Quantitative large-N
studies are currently the most widely accepted meth-
odological approach in the research on climate
change and violent conflict, although they face severe
problems regarding the quality of their data sets and
their ability to capture complex human-nature interac-

tions (Bernauer/Böhmelt/Koubi 2012; Detges 2014;
Ide/Scheffran 2014; Scheffran/Brzoska/Kominek et
al. 2012a; Vivekananda/Schilling/Smith 2014). While
some recent studies suggest a link between water scar-
city and military inter-state disputes (Devlin/Hendrix
2014; Hensel/Mitchell/Sowers 2006; Tir/Stinnett
2012), climate change is unlikely to have an impact on
inter-state wars in the short to middle term (Gled-
itsch/Furlong/Hegre et al. 2006; Wolf/Yoffe/Gior-
dano 2003). Regarding intra-state violent conflict,
more studies are available but there is less consensus.
Particular attention has been paid to the degradation
of freshwater resources, the decline in food produc-
tion, increasing storm and flood disasters, and envi-
ronmentally-induced migration (Scheffran/Battaglini
2011; WBGU 2008). In the following, we discuss the
degree of consensus among quantitative studies on
the six pathways connecting climate change and vio-
lent conflict. The pathways are structured along the
physical impacts of climate change and include higher
temperatures, reduced precipitation, more precipita-
tion extremes, lower freshwater availability, land deg-
radation, and climate-related natural disasters (see
table 12.1).

12.3.1.1 Temperature Changes 

Higher temperatures are suspected of increasing the
risk of violent conflict onset because they aggravate
water scarcity (through evaporation and the melting of
glaciers) or crop failure (through heat and water stress).
Several studies in social psychology indicate “that in
many settings hot temperatures cause increases in
aggression” (Anderson 2001: 37), which may escalate
into conflict via spirals of violence or an increased
preparedness to fight (Anderson/DeLisi 2011). How-
ever, the empirical link between higher temperatures
and violent conflict remains disputed, as can be
observed in table 12.1. Burke, Miguel, Satyanath et al.
(2009) claim a strong link between higher tempera-
tures and more violent conflict but the robustness of
their findings has been subject to controversy (Buhaug
2010; Hsiang/Meng 2014). Existing empirical evi-
dence does not allow us to draw clear or universal
conclusions on the relationship between higher tem-
perature and violent conflict. Such a link would be
quite indirect and is therefore hard to support by qual-
itative evidence. We are not aware of any concrete
empirical cases that justify a significant temperature–
violence link. There are some studies that claim a
strong and direct link between colder temperatures
and war for long historical periods (Tol/Wagner 2010;
Zhang/Brecke/Lee et al. 2007) but these studies
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focus on the pre-industrial and pre-globalization era
and are therefore of limited relevance for violent con-
flicts in the twentieth and twenty-first centuries.

12.3.1.2 Precipitation Reductions 

Lower precipitation is associated with a lower avail-
ability of water and a lower availability of food due to
crop failure. Lack of these resources can stimulate
grievances and provide opportunities for violent

behaviour as discussed in section 12.2. Table 12.1 indi-
cates that the majority of large-N studies find no link
between precipitation reduction and violent conflict
onset. However, five recent and methodologically
advanced studies do detect such a link (Ember/
Adem/Skoggard et al. 2012; Fjelde/von Uexkull 2012;
Hendrix/Salehyan 2012; Raleigh/Kniveton 2012; von
Uexkull 2014). The debate continues. This is espe-
cially the case since many of the studies of precipita-
tion and violence have problems interpreting their

Table 12.1: Central findings of large-N studies on possible pathways connecting climate change to violent conflict.
Source: Expanded from Ide/Scheffran 2014).

Pathway Increases the risk of violent conflict 
significantly

Does not significantly increase the risk of 
violent conflict

higher temperatures (Burke/Miguel/Satyanath et al. 2009)
(Hsiang/Meng/Cane 2011)
(Landis 2014)
(Maystadt/Ecker 2014)
(O’Loughlin/Witmer/Linke et al. 2012)
(O’Loughlin/Linke/Witmer 2014)
(Yeeles 2015)

(Buhaug 2010)
(Couttenier/Soubeyran 2013)
(Koubi/Bernauer/Kalbhenn et al. 2012)
(Salehyan/Hendrix 2014)
(Theisen 2012)
(Wischnath/Buhaug 2014)

reduced 
precipitation

(Bohlken/Sergenti 2010)
(Couttenier/Soubeyran 2013)
(Ember/Adem/Skoggard et al. 2012)
(Fjelde/von Uexkull 2012)
(Hendrix/Glaser 2007)
(Hendrix/Salehyan 2012)
(Hsiang/Meng/Cane 2011)
(Maystadt/Ecker 2014)
(Miguel/Satyanath/Sergenti 2004)
(Raleigh/Choi/Kniveton 2015) 
(Raleigh/Kniveton 2012)
(von Uexkull 2014) 

(Buhaug 2010)
(Buhaug/Theisen 2012)
(Brückner/Ciccone 2010)
(Miguel, Edward; Satyanath et al. 2009)
(Koubi/ Bernauer/Kalbhenn et al. 2012)
(Meier/Bond/Bond 2007)
(Nel/Righarts 2008)
(O’Loughlin/Witmer/Linke et al. 2012)
(O’Loughlin/Linke/Witmer 2014)
(Salehyan/Hendrix 2014)
(Theisen 2012)
(Theisen/Holtermann/Buhaug 2012)
(Wischnath/Buhaug 2014)
(Witsenburg/Adano 2009)
(Yeeles 2015)

more precipitation 
extremes

(Hendrix/Salehyan 2012)
(Raleigh/Kniveton 2012)

(Koubi/Bernauer/Kalbhenn et al. 2012)
(O’Loughlin/Linke/Witmer 2014)
(Wischnath/Buhaug 2014)

lower freshwater 
availability

(Gizelis/Wooden 2010)
(Hauge/Ellingsen 1998)
(Raleigh/Urdal 2007)

(Couttenier/Soubeyran 2013)
(Hendrix/Glaser 2007)
(Salehyan/Hendrix 2014)
(Theisen 2008)

land degradation (Biermann/Petschel-Held/Rohloff 1998)
(Esty/Goldstone/Gurr et al. 1999)
(Hauge/Ellingsen 1998)
(Raleigh/Urdal 2007)
(Theisen 2008)

(Hendrix/Glaser 2007)
(Rowhani/Degomme/Guha-Sapir et al. 2011)

climate-related 
natural disasters

(Berrebi/Ostwald 2011)
(Besley/Persson 2011)
(Drury/Olson 1998)
(Hsiang/Meng/Cane 2011)
(Nardulli/Peyton/Bajjalieh 2015) 
(Nel/Righarts 2008)

(Bergholt/Lujala 2012)
(Ghimire/Ferreira/Dorfman 2015) 
(Omelicheva 2011)
(Slettebak 2012)
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results in a meaningful way. To give an example: for
Kenya, both Theisen (2012) and Witsenburg and
Adano (2009) find that violent conflicts occur primar-
ily in regions and time periods with above-average
rainfall. But this does not necessarily support their
conclusion that low precipitation and the associated
scarcity of pasture and water are unrelated to violent
conflict. From the perspective of spatial theory, one
would expect people who are negatively affected by
reductions in precipitation to migrate into wetter areas
and to compete for the remaining resources there (Det-
ges 2014; Rutten/Moses 2014). Similarly, during wet-
ter periods opportunity structures are more favour-
able for violent cattle raids: cattle are strong,
vegetation for hiding and labour surplus are available,
rain washes away tracks etc. But that does not exclude
the possibility that these raids become necessary in
the first place due to the need to restock herds after a
severe drought (Schilling/Opiyo/Scheffran et al.
2014).

12.3.1.3 More Precipitation Extremes and 
Increased Precipitation Variability 

For many regions (e.g. northern and eastern Africa)
climate models do not necessarily predict an absolute
decrease in precipitation, but rather an increase in
precipitation variability. This means that instances of
heavy rainfall, which may cause floods, landslides, or
crop failure, alternate with longer periods of very little
rainfall. The potential consequences of such alternat-
ing climate patterns include a reduced ability for antic-
ipatory planning (e.g. of stockpiling, sowing, or infra-
structure work), an increase in food, water, economic,
and cultural insecurity, increased grievances as well as
a weakening of the state, and a reduction of opportu-
nity costs for violence. Social scientists have reacted to
this discussion and investigated whether more rainfall
extremes increase the risk of violent conflict. How-
ever, research on this issue is very recent and has so
far not produced unambiguous results, as can be
deduced from table 12.1.

12.3.1.4 Freshwater Availability 

Earlier studies on environmental change, resource
scarcity, and violent conflict also focus on freshwater
scarcity, which can be caused by climate change as
well. However, the degree of scientific consensus on
the link between water scarcity and violent conflict is
limited, as table 12.1 indicates. Most data on water scar-
city are also not exogenous to socio-economic variables
such as level of development, resource management

practices, or population size, and are usually only avail-
able at a national level. In contrast, many recent stud-
ies use subnational administrative areas or grid cells as
the unit of analysis. This makes it even harder to draw
causal inferences from studies on freshwater scarcity
and violent conflict (Koubi/Bernauer/Kalbhenn et al.
2012; Meierding 2013).

12.3.1.5 Land Degradation 

With the conflict relevance of land degradation, there
seems to be the greatest degree of scientific consen-
sus. Five out of seven statistical studies find a link
between land degradation and violent conflict onset.
The existence of such a link is also claimed by various
qualitative studies, which emphasize a link between
land/soil degradation, land scarcity, the political
instrumentalization of the related grievances, and vio-
lent conflict (e.g. Homer-Dixon/Blitt 1998; Kahl
2006). However, four out of the five studies detecting
a correlation between soil degradation and violent
conflict use the criticized GLASOD data set (Benja-
minsen 2008), while the most recent study using a
more comprehensive land degradation indicator is
unable to confirm the existence of such a link (Row-
hani/Degomme/Guha-Sapir et al. 2011). Furthermore,
Fearon (2010) and Urdal (2005) find no correlation
between per capita cropland scarcity and violent con-
flict. Per capita cropland scarcity may be a particularly
appropriate operationalization since resource scarcity
is the supposed mediating mechanism between land
degradation and violent conflict, while even a high
level of land degradation may be unproblematic if the
affected area is sparsely populated.

12.3.1.6 Climate-related Natural Disasters

Natural disasters can destabilize societies with weak
economies, mixed political regimes, and pre-existing
conflicts. The hypothesized links between natural dis-
asters and climate change are well summarized by
Bhavnani (2006: 38):

Natural disasters in general contribute to conflict
because they create competition for scarce resources,
exacerbate inequality with the unequal distribution of
aid, change power relationships between individuals,
groups, and the organizations that serve them, and can
create power vacuums and opportunities for warlords to
usurp power.

However, table 12.1 indicates a lack of consensus on
the link between climate-induced natural disasters and
violent conflict. Nearly all of these studies rely on the
EM-DAT database (CRED 2014). To be recorded by
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EM-DAT, a natural disaster must either cause at least
ten fatalities, affect at least a hundred people, cause
the declaration of a state of emergency, or cause a call
for international assistance. This again raises concerns
with regard to endogeneity. Strong states with a
wealthy population are less likely to experience vio-
lent conflict (Dixon 2009) and they can often also
cope better with natural disasters, thus reducing the
number of events EM-DAT registers for such countries.

12.3.1.7 Other Pathways 

There are no quantitative studies on the link between
environmental or climate change-induced migration
and violent conflict, presumably because of inade-
quate or incomplete data (Reuveny 2008). Recent
studies suggest considering migration as an adaptive
response to climate change that includes the develop-
ment of capabilities of migrant networks (Black et al.
2011; Scheffran/Marmer/Sow 2012). There is wide
agreement in the literature that low economic
growth, which is predicted to be a consequence of cli-
mate change (IPCC 2014), increases the risk for vio-
lent conflict onset (Dixon 2009; Hegre/Sambanis
2006). However, explicit quantitative tests have so far
only provided weak support for this pathway (Koubi/
Bernauer/Kalbhenn et al. 2012). Finally, climate change
is also likely to contribute to food insecurity (IPCC
2014). Several recent empirical studies suggest that
higher food prices increase the risk of riots and other
forms of violent conflict events (e.g. Rowhani/
Degomme/Guha-Sapir et al. 2011; Hendrix/Haggard
2015; Raleigh/Choi/Kniveton 2015; Smith 2014;
Wischnath/Buhaug 2014b). However, Sneyd/Leg-
wego/Fraser (2013) show that such forms of violence
are triggered by a complex set of political and eco-
nomic factors rather than by higher food prices alone.

12.3.2  The Climate-Conflict Nexus in Different 
World Regions

Several regions have emerged as focal points of the
qualitative debate on climate change and conflict in
recent years, each of which has vulnerabilities specific
to itself (Scheffran/Battaglini 2011; WBGU 2008):

a.) Middle East: In early 2011, large protests against
the regimes in Egypt, Libya, and Tunisia marked
the beginning of the ‘Arab Spring’. Some analysts
consider rising food and especially bread prices as
an important cause of these protests, especially in
Egypt. Price spikes were caused by, among other
factors, extreme droughts in Russia (Egypt’s largest

wheat supplier) and China, the world’s largest
wheat consumer and producer (Johnstone/Mazo
2011; Sternberg 2012). Gleick (2014) recently
argued that an exceptional drought in important
agricultural regions from 2006 to 2010 fuelled
grievances and the protests that escalated into the
Syrian civil war. Other researchers remain sceptical
and point to political mismanagement as the key
reason for the humanitarian crisis succeeding the
Syrian drought (de Châtel 2014). The impact of cli-
mate change on the Nile (Link et al. 2012) and the
Israeli–Palestinian conflict (Brown/Crawford
2009; Feitelson/Tamimi/Rosenthal 2012) is also
frequently discussed.

b.) East Africa: The role of drought in causing violent
conflict between pastoral groups, or between pas-
toral and sedentary groups, is also intensely
debated for Ethiopia, Kenya, Tanzania, and
Uganda. While some studies conclude that such a
link exists (Ember/Adem/Skoggard et al. 2012;
Schilling/Opiyo/Scheffran 2012; Temesgen 2010),
others remain skeptical (Adano et al. 2012; Benja-
minsen/Maganga/Abdallah 2009; Eaton 2008;
see also 12.4.1). The ethno-political violent conflict
in western Sudan is sometimes considered to be
“the world’s first climate war” (Faris 2007). How-
ever, most researchers agree that drought-induced
livelihood insecurities, grievances, and migration
patterns were at best one among several causes of
the civil war in Darfur (Scheffran/Ide/Schilling
2014; Selby/Hoffmann 2014). Other assessments
even conclude that the years preceding the onset
of violent conflict in 2003 were unusually wet
(Brown 2010; Kevane/Gray 2008).

c.) West Africa: In the northern regions of Nigeria,
more frequent and/or intense droughts have caused
a southward migration of pastoralist groups, and
this has contributed to livelihood or cultural con-
flicts with sedentary farmers in the receiving
regions (Nyong/Fiki/McLeman 2006; Obioha
2008). Similar conflict dynamics are described for
Mali, although their link to climate change
remains disputed (Benjaminsen/Ba 2009; Benja-
minsen/Alinon/Buhaug et al. 2012). Other studies
focus on the conflict relevance of land tenure sys-
tems in Cameroon (Gausset 2007) and food price
spikes in Burkina Faso (Engels 2014).

d.) Central Asia: Irrigated agriculture is of great
importance in many central Asian states. The
water for irrigation is mainly extracted from large
rivers (e.g. Syr Darya, Amu Darya), whose flow is
likely to be reduced in the long run by glacial melt-
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ing. The resulting water scarcity has the potential
to worsen already existing international and inter-
communal tensions in this ethnically heteroge-
neous and in parts politically unstable region.
However, the relevance of water for the dynamics
of (violent) conflict in central Asia has been chal-
lenged (Bernauer/Siegfried 2012; Bichsel 2009; de
Martino/Carlsson/Rampolla et al. 2005; Sehring/
Giese 2011).

Other potential climate conflict hot spots include
North Africa (Schilling/Freier/Hertig et al. 2012),
South Asia (Wischnath/Buhaug 2014), Latin America
(Stark/Guillén/Brady 2012), and the Pacific (Weir/
Virani 2011). However, more in-depth research on
these regions is necessary. Following our review of the
qualitative and quantitative evidence in this section,
we now present in-depth qualitative analyses of three
conflict hot spots and assess how the dynamics of
(possible) disputes are influenced by climate change. 

12.4 Case Studies

In order to illustrate the conceptual and empirical
points above and to complement the extensive discus-
sion of the quantitative literature with further qualita-
tive evidence, we now discuss the existence and rele-
vance of a potential climate-conflict nexus for three
case studies. In order to maximize the insights gained,
we choose three areas that are quite different with
regard to their location, the actors involved, the means
of conflict, and the level of violence. Turkana (Kenya)
is characterized by frequent armed violence between
non-state pastoralist groups, while the disputes about
water from the Nile are carried out non-violently
between the riparian states. The Israeli–Palestinian
conflict cannot be clearly characterized as either intra-
or inter-state. It has also experienced, at least in recent
years, high levels of structural violence and the erratic
use of direct, physical violence. All three cases are also
frequently discussed as potential climate security hot
spots (Brown/Crawford 2009; O’Loughlin/Witmer/
Linke et al. 2012; Piontek 2010; WBGU 2008).

12.4.1 Turkana (Kenya)

Turkana, located in north-western Kenya, is among
the country’s poorest and economically and politically
most marginalized administrative Districts (UNDP
2006, 2010). The dominant livelihood is pastoralism,
which is well adapted to the semi-arid to arid climate.
Most of the rainfall is received during the ‘long rains’

between March and May and the ‘short rains’
between October and December (McSweeney/New/
Lizcano 2008). Because of the region’s strong depen-
dence on rain-fed water and pasture resources and the
parallel occurrence of violent conflict between pastoral
groups, the media tend to draw direct links between
drought and conflict in Turkana. In response to the
drought of 2009, the Guardian (2009) for example
announced “the first climate change conflicts“. Scien-
tific studies on pastoral conflict in Kenya suggest that
matters are more complex while at the same time
acknowledging that climate-influenced resource avail-
ability plays a role in pastoral conflicts (Campbell/
Dalrymple/Rob et al. 2009; Mkutu 2008; Schilling/
Opiyo/Scheffran et al. 2014; Temesgen 2010; Theisen
2012; Witsenburg/Adano 2009). However, the impor-
tance of environmental changes and particularly of
global climate change as a conflict driver varies across
studies. Several studies (Campbell/Dalrymple/Rob et
al. 2009; Ember/Adem/Skoggard et al. 2012; Erik-
sen/Lind 2009; Meier/Bond/Bond 2007; Mkutu
2008; Njiru 2012; Omolo 2010; Temesgen 2010) stress
that climate-related and climate-unrelated resource
scarcity is a conflict driver while others associate a
higher level of violence with more rainfall and hence
increased resource availability (Adano/Dietz/Witsen-
burg et al. 2012; Eaton 2008; Theisen 2012; Witsen-
burg/Adano 2009). In contrast, it is undisputed that
the Turkana engage in violent conflict with other
groups and particularly with the Pokot of Kenya and
Uganda (Mkutu 2006; Schilling/Opiyo/Scheffran
2012). These conflicts mostly articulate themselves
through violent livestock thefts called ‘raids’ and
direct attacks on individuals and even villages (Schil-
ling/Opiyo/Scheffran 2012). Between 2006 and 2009
the local non-governmental organization Turkana
Pastoralist Organization (TUPADO) recorded 592
raid-related deaths in Turkana (Schilling/Opiyo/
Scheffran 2012; TUPADO 2011). 

Over the past fifty years Kenya has experienced a
warming of 1°C, which is well above the global aver-
age (IPCC 2007b). Local ground measures from the
meteorological station in Lodwar suggest that the
temperature increase is even stronger in Turkana
(Schilling/Opiyo/Scheffran et al. 2014). 

Precipitation data for the past fifty years show no
clear trend for Kenya (Eriksen/Lind 2009; Tutiempo
2011). However, the proportion of rain falling in
heavy rainfall events has increased (McSweeney/
New/Lizcano 2008). Some authors (e.g. Mude/Bar-
rett/Carter et al. 2009) argue that the frequency of
droughts has increased in northern Kenya. For Tur-
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kana, Opiyo, Wasonga, Nyangito et al. (2014) find
that the occurrence of extreme droughts has
increased since the 1990s. While climate projections
for eastern Africa are less reliable than for other parts
of Africa (IPCC 2013; Klehmet 2009), the majority of
models suggest a strong increase in temperature and
rainfall variability (IPCC 2007b, 2013; Schilling/
Opiyo/Scheffran et al. 2014). Both trends are likely to
increase the drought frequency and possibly also the
severity of droughts. 

While droughts have the potential to significantly
decrease herds on occasion, the increased rainfall vari-
ability is likely to decrease the predictable availability of
water and pasture in general. Increased drought risk
and fewer reliable resources are likely to affect the pas-
toral conflicts over water, pasture, land, and territory.
Based on interviews with members of the Turkana
and Pokot communities and an analysis of raiding
records and climate data, Schilling, Opiyo, Scheffran
et al. (2014) have developed the Resource Abundance

Figure 12.1: Overview of the case study areas. Source: The authors.
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and Scarcity Threshold (RAST) hypothesis, which sug-
gests that droughts increase the pressure to compen-
sate own livestock losses through raiding. But the raid-
ing to restock is mostly conducted in and around the
rainy seasons because the raided animals are healthier,
they can travel longer distances, and raiders find
cover in the higher vegetation. In contrast, raiding
during dry seasons is only conducted when a certain
threshold of resource scarcity is reached. During this
time, raiding serves the purpose of gaining or secur-
ing control over scarce pasture and water resources
rather than restocking. The RAST hypothesis hence
suggests that climatic changes have and are likely to
continue to aggravate the violent conflicts between
the Turkana and the Pokot. 

However, this conclusion does not mean that cli-
mate change is an actual cause of conflict. Political and
economic marginalization, including the limitation of
pastoral movement and the inability of the central gov-
ernment to provide security for the pastoral communi-
ties in northern Kenya, are key conflict causes that are
then exacerbated by climate-related resource scarcities
(Schilling/Opiyo/Scheffran 2012; Schilling/Opiyo/
Scheffran et al. 2014). Recently, major oil reserves
have been found in the conflict zone between the Tur-
kana and the Pokot (Tullow 2014). While oil exploita-
tion has aggravated pastoral conflicts in Sudan
(Chavunduka/Bromley 2011), it is too early to tell if
oil is not only driving global climate change but also
local conflicts in Turkana.

12.4.2 Nile River Basin

The Nile River Basin is a region with a cultural history
that dates back to the fourth millennium BCE. Since
then it has served as a lifeline for the entire region. As
there are no other water sources, riparians are often
critically dependent on the Nile waters, particularly in
Egypt which, together with Sudan, Ethiopia, and
Uganda, is the key player in the Nile Basin when it
comes to the sharing of the waters of the river. The bal-
ance of power that can be observed today is the result
of a long set of developments in the past that cemented
Egypt’s dominance in the area. However, this domi-
nance is challenged by the other riparians of the Nile
who are economically developing quickly. In conjunc-
tion with a continued strong population increase in
the region and progressing climate change (IPCC
2013), there is a distinct possibility that conflicts may
erupt over the distribution of the limited Nile waters
among the riparians. On the other hand, there are
basin-wide efforts to cooperate on water issues, and

these have led to the formation of the Nile Basin Initi-
ative (NBI) (Peichert 2003). Here, we want to address
the boundary conditions that govern the distribution
of this scarce resource among the many riparians.

Current disputes in the Nile Basin about water
allocation are based on the historic asymmetry
between the downstream country Egypt, which can be
considered the hydro-hegemon (Cascão 2009;
Zeitoun/Warner 2006) of the basin, on the one side,
and the upstream states on the other side. Hydro-
hegemony rests on three pillars: the location of the
country, its military, economic, ideational, political,
and bargaining power, and its exploitation potential.
Even though Egypt’s location far downstream puts it
at a disadvantage, it is the dominant country when it
comes to power and exploitation potential. This sta-
tus of Egypt has grown historically and is based on the
extensive external support it has received from Great
Britain in colonial times and from other countries in
subsequent decades, e.g. for the construction of the
Aswan High Dam (Allan 2009; Link/Piontek/Schef-
fran et al. 2012; Piontek 2010). Egypt is highly depen-
dent on the Nile waters since there are practically no
other sources of renewable water in the country
(Schilling/Freier/Hertig et al. 2012; Waterbury 1979).
Consequently, it has a strong interest in preserving its
‘historic’ rights to the river’s water in treaties.

The two fundamental treaties initially governing
the water allocation of the Nile date back to 1929 and
1959. The first was a treaty between the United King-
dom, Egypt, and Sudan, and institutionalized “the
Egyptian belief in ‘natural and historic rights’ to the
Nile water” (Cascão 2009: 245). An adjustment was
necessary because of the construction of the Aswan
High Dam in 1959. The resulting agreement implicitly
left no water to the upstream countries of the Nile.
Therefore, this treaty manifested a strong division
between the upstream and downstream regions of the
Nile Basin (Waterbury 1979). 

Since the beginning of the twenty-first century,
there have been extensive efforts by all riparians to
overcome this division and to foster cooperation. The
NBI has become an institutional framework for many
cooperative projects (Mekonnnen 2010). Further-
more, a Cooperative Framework Agreement was
negotiated and signed by the upstream countries Ethi-
opia, Uganda, Rwanda, and Tanzania, followed by
Kenya (Al Masry/Al Youm 2010). With the signature
of Burundi in February 2011 as the sixth country, the
ratification of the agreement now could proceed
despite Egypt’s and Sudan’s continued opposition
(World Politics Review 2011). This development high-
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lights the upstream countries’ increasing emancipa-
tion and their challenge to Egypt’s status as hydro-
hegemon. In addition, the Arab Spring that has trig-
gered considerable political change in Egypt since
2011 has created the opportunity to alter the Egyptian
approach towards regional integration and coopera-
tion over the Nile waters. Also, the independence of
South Sudan in July 2011 has the potential of influenc-
ing upstream–downstream relations by possibly lead-
ing to new coalitions. 

Current struggles for adequate water allocation
schemes in the Nile Basin occur in the wake of large
challenges regarding demographic and socio-economic
development, which steadily increase the pressure on
the Nile as a water resource, while there is no basin-
wide agreement on Nile water use yet and a situation
of low-level conflict remains (Cascão 2009). Under
these circumstances, climate change imposes an addi-
tional pressure on water resources and augments the
effects of other current challenges that could possibly
trigger conflict and social destabilization (Goulden/
Conway/Persechino 2009; Kim/Kaluarachchi 2009).
One important issue resulting from altered temperature
and precipitation patterns is the changed agricultural
yield (Agrawala/Moehner/El Raey et al. 2004; Müller/
Cramer/Hare et al. 2011). Agriculture is likely to
become even more dependent on irrigation, which in
turn reduces the possibilities of allocating the water to
other purposes. Therefore, measures need to be taken
to offset this higher vulnerability; one possibility is the
sharing of benefits from water use among riparians
instead of sharing the water itself (Rahman 2013). How-
ever, this appears to be difficult to achieve because of
lack of political will to cooperate and differences in
socio-economic backgrounds among the riparians. 

So even without altered environmental conditions
due to climate change, the chances for cooperation
among riparians are already hard to assess. The addi-
tional influence of climate change on cooperation in
the Nile Basin is still uncertain (Kim/Kaluarachchi
2009; Link/Piontek/Scheffran et al. 2012). This has to
do with the fact that it is not yet clear how climate
change will affect the water availability in the basin in
the future. Climate models disagree on whether the
overall water availability in the Nile will increase or
decrease or whether merely the variability of precipi-
tation will increase. The key area for the water supply
of the Nile Basin is the Ethiopian highlands (Kim/
Kaluarachchi 2009). This makes it hard to define ade-
quate measures to increase the adaptive capacity of
the region. Also, the riparians’ actions may be guided
by short-term political considerations despite the fact

that effective climate change adaptation is likely contin-
gent on strong cooperation. Reduced water availability
may increase vulnerability, conflict, and barriers to
cooperation but simultaneously presses riparians to
cooperate for the most efficient use of the available
water (Solomon 2014). And there is hope that in the
long run cooperation will prevail, as it is much more
likely in transboundary watersheds than conflict (Wolf
1998; Yoffe/Wolf/Giordano 2003). In contrast, the
short-term impact of changing environmental condi-
tions on the riparian relations is likely to result in an
enhanced securitization of water. This would lead to
increased distrust among the riparians (Stetter/Her-
schinger/Teichler et al. 2011) and is thus a threat to
basin-wide cooperation as it emphasizes unilateral
action rather than joint efforts (Link/Piontek/Schef-
fran et al. 2012).

In addition to water allocation issues, Egypt is
potentially exposed to and adversely affected by
another kind of climate change impact: sea level rise.
Some of the coastal zones of Egypt are artificially pro-
tected, and large parts of the coast rely on natural pro-
tective measures. Nonetheless, some of the low-lying
areas are hardly protected and thus highly vulnerable
(Frihy/El-Sayed 2013; Link/Kominek/Scheffran 2013).
Already, a moderate increase in sea level can cause
extensive economic damage (Dasgupta/Laplante/
Murray et al. 2011) and force millions of people to
adapt or relocate, particularly in metropolitan areas
such as Alexandria (El Raey 1997). The current state
of Egyptian coastal protection is insufficient to
counter the expected future rise in sea level in the
eastern Mediterranean (Dasgupta/Laplante/Meisner
et al. 2009). 

For this reason, coastal protection should become
a more important issue on the agenda of the country
(Elsharkawy/Rashed/Rached 2009), but the current
political instability in Egypt actually causes environmen-
tal protection to be often disregarded in comparison
with civil rights and economic development
(Dasgupta/Laplante/Meisner et al. 2009). Also, coastal
protection necessitates cooperation at all administra-
tive levels and an increase in civil awareness (Malm
2013), both of which are aspects that are far from
being realized (Link/Kominek/Scheffran 2013). All in
all, the multiple facets of climate change will place a sig-
nificant burden on the adaptive capacities of the ripari-
ans of the Nile Basin. It will take a joint cooperative
effort to effectively deal with these challenges as fail-
ures of states would result in increased basin-wide con-
flict.
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12.4.3 Israel–Palestine

The Middle East in general and Israel/Palestine in
particular has often been characterized as a region in
which climate change has the potential to worsen
existing tensions and to create new ones (e.g. Amery
2002; Brown/Crawford 2009; Scheffran/Battaglini
2011). In general, the dispute between Israel and Pal-
estine is a political conflict (Moore/Guy 2012). How-
ever, the conflict has a water dimension as well. Water
has been a contested issue in past Israeli–Palestinian
negotiations and it is indeed one of the few issues on
which no final agreement could be reached during the
peace process in the 1990s (Lautze/Reeves/Vega et al.
2005). Water distribution between both sides is also
highly unequal and disputed. According to the 1995
Oslo II agreement between the government of Israel
and the Palestinian Liberation Organization (PLO),
Israel is allowed to withdraw 912 million cubic metres
of water per year (MCM/y) from the shared moun-
tain and coastal aquifers. Palestinians are only entitled
to withdraw 253 MCM/y (Zeitoun 2008: 48, see
below for a per capita estimate). Furthermore, Pales-
tinians have no access to the River Jordan at all. 

Due to the ongoing Israeli military occupation of
the West Bank and the legal framework established by
the Oslo II accord, the Israeli administration can
block the development of water infrastructure or the
increase of well extraction quotas in the West Bank
(Selby 2003). It frequently uses this right among other
reasons because it is the lower riparian with regard to
the mountain aquifer shared between Israel and the
West Bank (Selby 2013). Regarding the heavily overex-
ploited coastal aquifer shared between Israel and the
Gaza Strip, Israel is the upper riparian. Altogether,
fresh water availability per capita is approximately four
times higher in Israel than in Palestine and the gap is
even larger for agricultural water. Consequently, many
Palestinians have to survive with less than the 100 litres
per day recommended by the World Health Organiza-
tion (WHO) (Daoudi 2009).

Israel and Palestine experienced unusually little
rainfall during the first decade of the twenty-first cen-
tury when compared with historical records. After
two very wet years in 2012 and 2013, a major drought
hit the region again in early 2014. Climate models sug-
gest that temperatures in the region will rise; this is
one of the factors contributing to the region’s vulner-
ability. Rainfall will become less predictable and more
erratic, although it is not clear yet whether the abso-
lute amount of precipitation will increase or decrease.
Salt water intrusion into the coastal aquifer is expected

due to sea level rise, which will cause a further decrease
of the already poor quality of Gaza’s only water source.
However, most experts agree that climate change is
unlikely to cause tremendous changes to the regional
water quality or quantity before 2030 (Feitelson/
Tamimi/Rosenthal 2012; Messerschmid 2012). 

Several analysts predict that a decrease in water
availability and quality will worsen existing water-
related grievances and tensions and thus contribute to
the escalation of the Israeli–Palestinian conflict. Based
on the above discussion, we cannot deny this possibil-
ity. But it is important to emphasize that the Israeli–Pal-
estinian water conflict is not primarily based on the
physical scarcity of water as a resource. The amount of
water available in the region has increased considera-
bly in recent years due to ambitious Israeli seawater
desalination and wastewater recycling programs (Avi-
ram/Katz/Shmueli 2014; Feitelson/Rosenthal 2012;
Fischhendler/Dinar/Katz 2011). Similarly, virtual
water can be and is imported in large quantities in the
form of food (Shuval 2007). In spite of these develop-
ments the water conflict did not de-escalate but rather
became fiercer (Selby 2013). This is the case because
confrontative discourses and the unequal power struc-
tures are the major drivers of the Israeli–Palestinian
water conflict.

In the dominant Israeli discourse, the water
resources of the region are considered limited
although the overall water availability can be increased
through technological measures. Water is also per-
ceived as essential because of its importance for agri-
culture, which is strongly linked to the Zionist ideas
of settling the land, making the desert bloom, and
forming a secure and self-sufficient Jewish homeland.
Furthermore, water is securitized in the sense that giv-
ing up control over the region’s water resources is
unthinkable in the dominant Israeli discourse, mainly
because Israel considers itself to be surrounded by
enemies (Fröhlich 2012; Lipchin 2007). In the domi-
nant Palestinian discourse, exactly this Israeli control
over water resources is constructed as an existential
threat. Water is perceived to be intrinsically tied to land
and without control over sufficient land/water
resources a viable Palestinian state is considered impos-
sible. According to the dominant Palestinian discourse,
water scarcity in the region is not natural but politically
induced by unfair Israeli policies (Daoudi 2009; Fröh-
lich 2012). These contradictory and rather confronta-
tive discursive constructions of the same physical water
reality are a major driver of the Israeli–Palestinian water
conflict. However, this symbolic confrontation does
not take place in a vacuum. Rather, Israel is the domi-



The Climate-Conflict Nexus: Pathways, Regional Links, and Case Studies 297

nant military and economic power in the region and its
depiction of the regional water situation is internation-
ally much more accepted (Zeitoun 2008). On the
national as well as on the international level, the costs
for the Israeli government of maintaining the highly
unequal water distribution and governance are rather
low. Israel is likely to benefit from this situation, e.g.
through higher water availability and political support
by settler groups (Messerschmid 2012).

In summary, water is certainly an important
although not the most important factor in the Israeli–
Palestinian conflict while climate change is likely to
aggravate the regional water situation. The main driv-
ers of the water conflict, however, are not physical
resource scarcity and declining water quality but con-
frontative discourses and asymmetric power and incen-
tive structures. The potential of climate change to act as
a threat multiplier in the Israeli–Palestinian conflict is
thus rather limited. These findings also highlight the
importance of considering factors such as discourses,
identities, and power structures as crucial elements of
vulnerability vis-à-vis climate change and violent con-
flict (Adger/Dessai/Goulden et al. 2009; Jabri 1996).

12.5 Conclusion

The links between climate change and violent conflict
remain disputed. Depending on the spatial and tem-
poral scales and the data sets used, large-N studies
provide different and at times opposing conclusions
regarding the possible impacts of higher temperatures,
less precipitation, larger precipitation extremes, lower
freshwater availability, soil degradation, or natural dis-
asters on violent conflict onset. Qualitative studies also
provide no clear picture. This also holds true for the
cases presented in this chapter. Climate change in com-
bination with several other political, social, and eco-
nomic trends seems to influence the intensity of pasto-
ralist violence in north-western Kenya. Such a nexus
has not yet manifested in the Nile Basin although it
will take coordinated efforts by the major riparian
states to adapt to climate change in order to avoid
increasing conflict in the future. With regard to water
in Israel and Palestine, it can be said that confronta-
tional discourses and asymmetric power structures are
much more important for the course of the conflict
than the amount of water physically available, which is
predicted to be reduced due to climate change. 

Possible reasons for this lack of scientific consen-
sus may be the difficulties of existing approaches to
adequately capture the complex links between climate

change vulnerability and violent conflict in theory and
to operationalize them in empirical research. Particu-
larly the different operationalizations of the depen-
dent variables (onset or incidence of civil war, armed
conflict, or social violence) and the independent vari-
ables, and the different units of analysis (countries,
administrative units, or grid cells spatially, and decades,
years, or months temporally) require nuanced and tai-
lor-made theoretical approaches (Landis 2014; Sale-
hyan 2014). The onset of civil war at the country level
with an annual temporal resolution, for instance, is
very likely to be driven by other factors and dynamics
than the persistence of communal violence on the
administrative unit level with a monthly temporal reso-
lution. Other important issues include the poor avail-
ability and quality of data sets and deficits regarding the
development and combination of adequate method-
ological approaches (Ide/Scheffran 2014; Selby 2014).
However, it is also possible that the existence and
nature of a climate-conflict nexus may vary within short
time periods and geographically at the local level, so
that general conclusions on the issue are hardly possi-
ble. And finally, as climate change progresses, the rele-
vance of conflict over climate change adaptation and
mitigation measures (Dabelko/Herzen/Null et al. 2013)
and of geoengineering (Maas/Scheffran 2012) increases,
while the consequences of climate change for violent
conflict in (peri-)urban areas (Saha 2012) and the
impact of high-impact non-linear events may become
more likely (see chapter 11 in this volume by Schellnhu-
ber/Serdeczny/Adams et al.). These issues are far from
being understood in detail. The possible links and
interactions between climate change and violent con-
flict will continue to be an important issue in scientific
as well as in policy debates. In order to allow the read-
ers to better keep track of these debates, box 12.1 pro-
vides an overview of the websites we consider most rel-
evant in this research field.

Finally, we think it is important to mention the
growing literature on environmental peace (Ide/
Scheffran 2014), environmental peacemaking (Conca/
Dabelko 2002), disaster diplomacy (Kelman 2012),
and natural resource management (Ratner/Meinzen-
Dick/May et al. 2013). This research suggests that the
predicted impacts of climate change can under certain
circumstances provide incentives for social groups to
overcome their differences and cooperate in order to
cope with and adapt to common threats such as
storms, floods, or droughts. Not much is known
about this climate-cooperation nexus yet. However, it
provides additional reasons that with progressing cli-
mate change we are not necessarily heading towards a
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more violent world, but that severe environmental
challenges can instead have the potential to facilitate

transitions towards sustainable livelihoods and sus-
tainable peace.
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13 From a Climate of Complexity to Sustainable Peace: Viability 
Transformations and Adaptive Governance in the Anthropocene

Jürgen Scheffran1

Abstract

In an increasingly interconnected climate of complexity, the stabilization of human–environment interactions is
a major challenge in international relations and demands the integration of complexity science with global gov-
ernance. This chapter highlights several cases of complex crises where cascading events affect international sta-
bility. Climate change is considered as a risk multiplier which disturbs the balance between natural and social
systems and amplifies the consequences through complex impact chains that affect the functioning of critical
infrastructures and supply networks; intensify the nexus of water, energy and food; lead to production losses,
price increases and financial crises in other regions through global markets; undermine human security, social
living conditions and political stability; and trigger or aggravate migration movements and conflict situations.
An integrative framework of human–environment interaction is used to analyse destabilizing developments, tip-
ping elements and cascading risks, as well as concepts of resilience, viability and sustainable peace. Whether
climate stress fuels a cycle of violence or climate policy drives a transition towards a cycle of cooperation and
sustainable peace depends on the human and societal responses. Strategies for viability transformations and
adaptive governance range from climate mitigation and adaptation and the building of social networks to new
capabilities of disaster management, crisis prevention and conflict resolution. Several examples are presented
showing how transition and transformation processes can be analysed with an agent-based model framework. 

Keywords: Adaptive governance, anthropocene, climate, complexity, conflict, cooperation, crisis, migration,
social networks, sustainability transition, sustainable peace, transformation, viability.

13.1 Introduction1

Since the report to the Club of Rome on The Limits
to Growth was published in 1972, human–environ-
ment interactions have become ever more complex
(see chapter 16 by Sjovaag in this volume). The report
played a prominent role in helping us understand the
world as a complex dynamic system where natural
boundaries are violated by uncontrolled human inter-
ventions. It has been one of the drivers in promoting
the concept of complexity, which evolved in the 1980s
as a new paradigm in science. With the chaotic break-
down of the East–West conflict in 1989, complexity

also served as a framework for transitions in society.
While established scientific concepts based on linear
systems, rational choice and simple two-player games
were the dominant paradigms of the cold war, they
reached their limits in the new emerging world order
characterized by rapid changes and transitions in the
international system that were marked by shifting
pathways and transformation processes (see chapter 1
by Brauch/Oswald Spring in this volume). Although
complexity science (see chapter 18 by Mesjasz in this
volume) is challenging the dominant rationalist, realist
and reductionist framework, the new understanding
still needs to move from the academic realm into the
day-to-day world of policy-making (Geyer/Pickering
2011). The world’s complexity is apparently growing
and there is a need to develop new practical
approaches to address this complexity.

The 1989 turning point in world history was fol-
lowed by a period of disorder and a transformation

1 Prof. Dr. Jürgen Scheffran, Institute of Geography,
CliSAP Research Group Climate Change and Security,
Center for Earth System Research and Sustainability,
University of Hamburg; email: <juergen.scheffran@uni-
hamburg.de>.
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towards a fractal and fragile international landscape
that continues to be unstable and full of surprises.
Numerous factors and actors are interrelated in com-
plex networks involving national, subnational and
transnational actors in complex crises and conflicts.
When everything is interconnected, seemingly small
changes in one part of the world could have signifi-
cant impacts in other parts. The tight couplings may
lead to cascading crises that spiral out of control
(Kominek/Scheffran 2012, Scheffran 2015a), such as
the global economic crisis of 2008, the Arab Spring of
2011, the wars in Iraq, Afghanistan, Libya and Syria,
the division and civil war in Ukraine in 2014, the
Greek debt crisis from 2010 to 2015, the European ref-
ugee crisis of 2015, and recent terror attacks in Beirut,
Paris, Brussels and elsewhere. These events are inter-
connected in many ways and through multiple chan-
nels that are often invisible (Scheffran 2016b). 

In this complex network of crises, environmental
change is connected with other problem areas
through multiple linkages from local to global levels.
Irrespective of when, where and how the ‘limits to
growth’ take effect, the continued expansion of
human activities in the anthroposphere has become a
driving force that transforms the earth system into a
new geological epoch, the ‘Anthropocene’, with mul-
tiple consequences such as climate change, land deg-
radation, resource scarcity and biodiversity loss. In
this nexus of overlapping and interconnected problem
areas that creates a “climate of complexity” (Rothe
2015), the world may continue on a slippery slope of
escalating risk cascades of environmental destruction,
poverty and violent conflict, running full speed into
natural boundaries and their forces. The challenge of
the twenty-first century is whether humankind can
anticipate and avoid hazardous pathways by counter-
acting forces that slow down and change course
towards a more sustainable, peaceful and viable
world, while at the same time taking into account nat-
ural boundaries (Scheffran 2015a). Along these lines,
this chapter is based on the following structure:

• Drawing on various research activities by the
author over three decades, this chapter will focus
on the systemic issues of the current expansive
growth-oriented pathways and related tipping
points and risk cascades, in the context of com-
plexity science (13.2). 

• The next section highlights linkages between cli-
mate change as a potential risk multiplier in the
world’s complex crises, emergencies and disasters
through interactions between climate stress, envi-
ronmental change, human responses and social

conflicts (13.3). Basic human needs and values
(such as the availability of water, food, energy,
health and wealth) will be used to illustrate the
vulnerability to environmental changes, which may
lead to social disruption through instability events
(such as forced displacement, riots, insurgencies,
urban violence and war). 

• The author will further discuss the role of social
dynamics in transformation (13.4) and conceptual
issues relevant to transformation (13.5), including
stability, resilience, sustainable development and
peace, in order to derive the concept of viability as
a framework for the analysis and governance of
transition and transformation processes (13.6). 

• Finally, the author will introduce the VIABLE
model as a framework for the analysis of transfor-
mation processes, including examples from the
cold war arms race, the complex security land-
scape after the cold war, climate change and
related risks, and coalition formation in energy
transformations (13.7).

13.2 Tipping Points and Risk Cascades 
in Complex Security Landscapes

13.2.1 The Role of Complexity Science

The complexity of a system reflects the difficulty of
understanding, describing or representing the system
in an appropriate language. This has led to numerous
attempts to define complexity (for an early survey, see
Scheffran 1983). Key terms in complexity theory are:
chaos, bifurcation, attractor, fractal and self-organiza-
tion (Mesjasz 2010; see his chapter 18 in this volume).
Complexity theory is (in)famous for popularizing state-
ments like ‘everything is connected to everything’ and
‘small causes can have big effects’. The interplay
between the complexity and stability of dynamic sys-
tems has shaped ecosystem research since the 1970s
(May 1972; Casti 1979; Scheffran 1983). Evolving com-
plex systems (e.g. biological organisms, ecosystems,
social systems) are generally more robust against vari-
ations in their environment, while systems that do not
use learning skills to adapt their complexity to chang-
ing environmental conditions are exposed to the risk
of instability (Scheffran 2015a).

In transition processes that change the qualitative
structure of systems, the complexity–stability relation-
ship is particularly relevant, and the methods of non-
linear dynamics and self-organization can be used to
analyse phase transitions. Key questions are: under
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which conditions small-scale micro-level events lead to
qualitative changes at the macro level, and whether
there are thresholds and tipping points beyond which
chain reactions and risk cascades are triggered that
propagate in space and time and induce a qualitative
system change. These include complex social interac-
tions such as stock market crashes, revolutions, mass
exoduses and violent conflicts (Kominek/Scheffran
2012). While systems are often robust against distur-
bances in the core region of stability (Held/Schellnhu-
ber 2004), close to critical thresholds between regions
of stability and instability small variations and uncer-
tainties can decide whether systems break down or
new ones are formed. This is symbolized by the
famous butterfly effect in chaos theory, which may
occur when a system is already ‘on the edge’, driven by
other processes.

At tipping points the dynamics of change acceler-
ates and induces a qualitative switch of behaviour
which is sensitive to triggering events such as natural
disasters, mass migrations and social movements,
leading to a chain reaction of cascading sequences,
e.g. when actions by one actor provoke more intense
actions by other actors that undermine the stability of
the whole system (Scheffran 2016b). A crucial phe-
nomenon is path dependency (Kominek/Scheffran
2012), when social actors are locked in certain path-
ways of action that are self-enforcing and hard to
change individually, e.g. when agents follow other
agents or organizations, leading to a collective dynam-
ics. A related term is the sensitivity of couplings
between variables, which determines how changes
spread in the network of interconnections (Scheffran/
Link/Schilling 2012). As a result of non-linear effects,
an increase in environmental variables such as global
temperature and emissions above a threshold may
trigger instabilities, tipping points and cascading
sequences that could undermine the viability of natu-
ral and social systems. A governance challenge is to
develop new approaches that stabilize the interaction,
e.g. with the help of concepts such as adaptive com-
plexity and stability (Scheffran 2015a). 

One particular form of social instability is conflict
emerging from incompatible actions, values, behav-
iours and priorities of agents who undercut each
other’s values and provoke responses that generate
further losses and responses, thus leading to conflict
escalation and waste of resources if the conflict is not
resolved. The transition from conflict to cooperation
requires adaptation towards common positions and
mutually beneficial actions in order to stabilize the
interaction. 

13.2.2 The Complex Security Landscape

Human history has been shaped by complex social
transformation processes, such as revolutions and the
collapse of civilizations. More recent events include
the end of the cold war followed by a new world
(dis)order of high complexity and instability and a
securitization of environmental, economic, social and
human dimensions (Wæver 1997; Buzan/Wæver/de
Wilde 1998; Scheffran 2008c). Initially the hostile rela-
tionship between the former superpowers was
replaced by a more cooperative relationship but the
positive consequences of the abandoned East–West
conflict were challenged by countering trends. The
unipolar dominance of the United States and NATO
provoked resistance from Russia, China and other
powers; conflicts in the Balkans, Africa, the Middle
East and other parts of the world triggered foreign
military interventions; the proliferation of nuclear
weapons and missiles continued, and new arms races
emerged, including that in outer space; new technolo-
gies accelerated a ‘revolution in military affairs’ (Neu-
neck 2008). ‘New wars’ (Kaldor 2012) and terrorism
demonstrate that individuals and small groups can
have a huge impact and contribute to the cycles of
hatred and violence.

That small differences can matter was demon-
strated by the 2000 presidential election of George
W. Bush in the United States, when a few individual
votes in the State of Florida changed the course of his-
tory. The 9/11 terror attacks by a small terrorist group
triggered a chain reaction of violence, from the inva-
sion of Afghanistan and Iraq to the civil war in Syria,
which feeds terror attacks and refugee movements
affecting the Middle East, Europe and other parts of
the world.

13.2.3 The Nexus of Growth, Power and 
Violence

More ‘tipping points’ may occur in the future, in par-
ticular when the risks of environmental degradation,
climate change, poverty, and hunger affect living con-
ditions in many parts of the world; this could result in
severe security threats. Especially vulnerable are socie-
ties on the edge of instability, such as ‘states in transi-
tion’, where the transition is from authoritarian to
democratic regimes, and states that lack legitimacy
and cannot protect citizens from harm. Human inse-
curity and personal instability could trigger social and
political instability, and vice versa. The marginal
impact of environmental change could undermine our



308 Jürgen Scheffran

ability to solve problems and further dissolve state
structures, possibly leading to their collapse. Particu-
larly critical is the situation in fragile and failing states
with social fragmentation, weak governance struc-
tures and inadequate management capacities (Mil-
liken/Krause 2003; Rotberg 2003; Starr 2008). 

Economic growth, political power differences and
violent force may become drivers of crises (Scheffran
1996). While growth is a major feature of life, it can be
destructive when out of balance. A population grows
exponentially (proportionately to the size of the pop-
ulation) if the birth rate exceeds the death or mortal-
ity rate (on demographic factors of population
growth, see chapter 10 in this volume by Zlotnik). Bal-
ancing birth and death rates is a precondition for pre-
serving life. If this balance is disturbed and is not sta-
ble, then births may exceed deaths or vice versa,
leading to exponential expansion or decline, with a
thin dividing line between both. Growth can continue
in a cancer-like chain reaction that will cause pressure,
stress and destruction in its environment, until limits
are reached that do not permit further growth. 

Over history, the human population has grown
through increasing birth rates and falling death rates.
The growth principle has also applied to the expan-
sion of capital, investments, income, technology,
energy and resource flows, and to political power, as
well as to violent means of destruction. Malthus’s con-
cern was that human exponential growth would result
in increasing death rates once the population reached
its resource limits. However, humans were able to
overcome constraints on resources and to expand into
new spaces by using their problem-solving capabilities
and developing technical and social innovations that
stretched the limits to growth, allowing more wealth
to be generated on a shrinking base of natural
resources. Continued expansion of the human sphere
puts further pressure on natural resources and ecosys-
tems. As we reach planetary boundaries (Rockström/
Steffen/Noone et al. 2009; see chapter 2 in this vol-
ume by Dalby) in the Anthropocene, the question
arises of whether a balance will be established by an
increase in death rates or by the reduction of birth
rates. Both represent different pathways: the first
means crisis, disaster and death, while the second is
associated with a global ‘demographic transition’,
wealth creation and sustainability within natural
boundaries. Before the second is discussed, the next
section will associate the first pathway with the cli-
mate of complexity, focusing on possible linkages
between climate change as a risk multiplier and the
world’s complex crises. 

13.3 Climate Change as a ‘Risk 
Multiplier’ in Complex Crises

Although much is known about the effects of climate
change on the components of the earth system, the
interaction between the subsystems is still poorly
understood. Since changes in one system can have
direct or indirect effects on other systems, local
events can propagate through complex causal chains
and feedbacks on various spatial and temporal scales.
Accordingly, climate change has been called a ‘risk
amplifier’ and a ‘threat multiplier’ (CNA 2007, EU
2008, WBGU 2008).

Some critical questions are relevant in this con-
text. What happens if climate impacts exceed the
adaptive capacity of natural and social systems? Are
there ranges of tolerance where systems remain sta-
ble, or outside of which turmoil, destabilization and
‘tipping points’ leading to qualitatively different states
of the earth system are likely? Is it possible that cli-
mate change triggers regional or global risk cascades?
Will critical infrastructures which are essential for the
economy and society become dysfunctional? How
does the risk-multiplying effect of climate change con-
nect various problem areas? Will the stressor climate
change lead to a destabilization of human–environ-
ment interaction or set reactions in motion which
weaken the effects of the disturbance?

Some aspects are highlighted in the following sec-
tion, based on general considerations about the com-
plexity and stability of human–environment interac-
tion, in particular the interaction between climate
change and society2. The complex relationships in
highly networked systems are illustrated by various
types of risk, including instabilities in the climate sys-
tem; hot spots of climate change and human insecu-
rity; vulnerable infrastructures and networks; eco-
nomic and financial crises; social and political
instability; environmental migration; and climate
change and violent conflict. As became clear during
the Arab Spring, such processes have primary and sec-
ondary consequences for Europe which are mediated
through mechanisms at global, regional and local lev-
els.

2 This section was presented in a modified form at the
Planetary Security Conference in The Hague, 2–3
November 2015 (Scheffran 2015b).
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13.3.1 Instabilities in the Climate System

Weather and climate are considered primary exam-
ples of complex systems, and the Lorenz equations (a
simplified mathematical model for atmospheric con-
vection dynamics) became one of the roots of chaos
theory (Sparrow 1982). Complex dynamic processes
are characteristic of the climate system and are diffi-
cult to predict from knowledge of individual factors
and equations. As is known from climate history, the
planet went through different climate extremes, from
the ice ages to warm periods, with variations occur-
ring over short periods of time. Compared with previ-
ous abrupt climatic changes, climatic conditions in
recent periods of human history have been relatively
stable. Little is known about how stable the current
world climate is, given the massive interference from
anthropogenic greenhouse gas emissions. Further-
more, there are significant uncertainties regarding cli-
mate sensitivity and the estimation of critical stability
limits, where the climate could experience a ‘tipping’
into unknown regions of the climate system, posing
one of the gravest dangers facing mankind. 

One focus of climate change research is weather
extremes such as hurricanes, droughts, forest fires,
floods and heatwaves, which can be described through
processes of non-linear dynamics such as phase transi-
tions, critical thresholds, and chaos; these have
become paradigms in complex systems theory and in
many application areas (Scheffran 1983; Bunde/
Kropp/Schellnhuber 2002; Kurths/Maraun/Zhou et
al. 2009; Kavalski 2015). In terms of their frequency
and intensity, extreme events represent phenomena at
the boundaries of the climate system. They are out-
side the ‘normal’ range and are associated with
extreme circumstances that can burden the function-
ality and stability of the natural and social systems
affected, and overwhelm their resilience and viability.
The number and intensity of extreme weather events
is likely to increase in the future (IPCC 2012; Rahm-
storf/Coumou 2011).

In addition to single local events the climate sys-
tem itself can become unstable if critical tipping
points are reached, for example by exceeding certain
thresholds in global mean temperature that trigger
amplifying effects (Lenton/Held/Kriegler et al.
2008). These include the weakening of the North
Atlantic thermohaline circulation, the rapid melting of
ice shelves in Greenland and west Antarctica, the
release of greenhouse gases such as methane from fro-
zen soils in Siberia or Canada, and the change in the
Asian monsoon. These phenomena and related chains

of events can lead to a global and lasting transforma-
tion in the earth system. Massive and abrupt climate
change could also overwhelm the ability of the strong-
est states and societies to deal with the problems.
Less time-critical, although globally more hazardous
in the long term, is the rise in sea level that creates
stress on many coastal regions and threatened islands.
Given the large number of uncertainties, it is a risky
experiment to move into unknown areas of the cli-
mate system, where amplification of impacts and tip-
ping elements opens up the possibility of global dest-
abilization. 

Figure 13.1 shows an integrative framework describing
the complex interactions in the earth system (Schef-
fran/Brzoska/Kominek et al. 2012a, 2012b). The cou-
plings in this network can be characterized by sensitiv-
ities which each represent the impact that a change in
one variable has on another variable. In the context of
the climate, sensitivity is “the degree to which a sys-
tem is affected, either adversely or beneficially, by cli-
mate variability or climate change” (IPCC 2007: 881).
Changes in the climate system affect the functioning
of ecological systems and natural resources (e.g. soil,
forests, biodiversity). Depending on the vulnerability,
this can have an impact on human security, e.g. by
affecting the supply of water, energy, food or eco-
nomic goods. Even for uncertain sensitivities the sign

Figure 13.1: Impact chains and feedbacks in climate–
society interaction. Source: Adapted and
modified from Scheffran, Brzoska, Kominek
et al. (2012a: 870).
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of effects can provide valuable information that can
be used to classify relevant patterns or ‘syndromes’
using qualitative analysis (Eisenack/Lüdeke/Petschel-
Held et al. 2007).

Human reactions to environmental change can
affect the stability of societal structures. This can
cause conflicts and social destabilization in regional
climate hot spots, and in a networked world transfer
mechanisms can propagate in a domino effect. On
the other hand, cooperative and sustainable response
strategies for mitigation and adaptation can be initi-
ated to weaken and mitigate the causes and conse-
quences of climate change. The problem is to develop
practical strategies that are adequate to the level of
complexity and that address the challenges of climate
change in order to prevent dangerous instabilities, as
well as to facilitate the necessary system changes. If
reached, the goals agreed in the UN Framework Con-
vention on Climate Change (UNFCCC) will stabilize
the climate system at a non-dangerous level. To
achieve this, the underlying interactions need to be

better understood, and an anticipatory-adaptive policy
framework is needed that avoids or circumvents risky
pathways, as well as allowing for a timely and qualita-
tive system transformation that takes the form of a
self-organized stabilization. Some types of complex
interactions are discussed below, where climate
change may act as a ‘risk multiplier’ and trigger social
destabilization in complex crises.

13.3.2 Hot Spots of Climate Change and 
Human Insecurity

In regions strongly affected by climate change (hot
spots), there are multiple stresses on human security
(figure 13.2). Hydro-meteorological disasters (storms,
floods and droughts) are an immediate danger to the
life and health of the most affected people (German-
watch 2014) in both developing countries (e.g. the
Indus flood in Pakistan in 2010, drought in China in
2010–11, typhoon in the Philippines in 2013) and
industrialized countries (e.g. the European heatwave

Figure 13.2: Hot spot areas where climate change impacts are critical for human security and social stability in different
regions of the world. Source: Scheffran and Battaglini (2011): 33.
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of 2003; the Elbe floods in Germany in 2002 and
2013; tropical storms in the US in 2005 and 2012; wild-
fires in Russia in 2010). The consequences can be so
severe that in the regions of concern adequate assis-
tance is not possible and social systems become over-
loaded. For instance, in 2005 hurricane Katrina
caused enormous damage to the south coast of the
US and led to more than 1,800 deaths; it displaced
hundreds of thousands of people and overwhelmed
disaster management. The heatwave of 2003 in
Europe left behind tens of thousands of casualties and
damage to agriculture worth tens of billions of euros.
The Indus flood in 2010, the worst for more than
eighty years, flooded a fifth of the land area of Paki-
stan with consequences for twenty million people; it
led to about 2,000 deaths and destroyed 1.7 million
homes and a large part of the infrastructure
(Gemenne/Brücker/Glasser et al. 2011).

On the other hand, climate change affects the
long-term availability of natural resources, and this
can contribute to shortages and an unbalanced distri-
bution of resources. Examples include the degrada-
tion of fresh water, forests and farmlands, shortage of
nutrition, the threat to biodiversity, and overfishing.
Whether people are able to cope with the conse-
quences and to limit the risks depends on their vulner-
ability and adaptive capacity. These are influenced by
their access to resources, information and technolo-
gies, as well as by the stability and effectiveness of
institutions (Adger/Lorenzoni/O’Brien 2009).

In the hot spots, climate stress causes great human
suffering and significant economic and social losses,
and this undermines human security. A large propor-
tion of the risks are not only or primarily related to
climate change, but are often also caused by pre-exist-
ing local problems in the affected areas. These
include the destruction of ecosystems, a high level of
poverty, political instability, overuse of land, and the
absence of early warning systems and disaster protec-
tion. Most vulnerable to climate stress are those
regions whose economies are dependent on climate-
sensitive resources and where infrastructures are par-
ticularly exposed to climate change. These include
developing countries with a high level of dependence
on agriculture; coastal areas and river basins; and hot
and dry regions. In these hot spots human security is
at stake, if natural resources which are of fundamental
importance for the existence of people and the satis-
faction of their needs are depleted or degraded.

In many cases, the primary consequences are con-
fined to the affected areas, but they may be connected
to remote regions through humanitarian aid, civil pro-

tection or other direct interventions (including mili-
tary operations). In many cases, however, indirect and
secondary effects going beyond the hot spot region
occur. Some reactions may further aggravate the situ-
ation, e.g. when people in need enforce the overex-
ploitation of resources, move to other risk areas, or
use violence against competitors, in order to ensure
their own survival. For instance, rising land prices
induce a search for cheaper land; this problem is
often found in developing countries, where it leads to
environmental and supply risks and displaces local
users. Another example is the impact of land scarcity
on the availability of water and on related crop losses.
Where there are droughts in parts of Asia, Africa and
America, global food markets can cause a fall in
prices elsewhere. In this context, various trade-offs
and exchange processes between different resources
need to be taken into account. This is expressed in
the nexus of water, energy and food (see the follow-
ing sections).

13.3.3 Vulnerability of Infrastructure, Technical 
Systems and Supply Networks

Climate change may affect the viability of critical eco-
nomic and social infrastructures and supply networks.
These include systems for the supply of water, food
and energy, goods and services, systems for the provi-
sion of communication, health, transportation and
security, and human settlements and political institu-
tions. It is not only the failure of important subsys-
tems that matters, but also the possibility that disrup-
tion of certain system components spreads across
couplings and leads to the collapse of the entire sys-
tem. This is true for developing countries which
depend directly on ecosystem services and agriculture
and to a different degree for developed countries
which rely on highly networked technical systems but
have more sophisticated protection and response
mechanisms. The stronger the impacts are and the
more subsystems are affected, the harder it is for soci-
eties to absorb the consequences.

Corresponding relationships are examined in risk
research for the failure of complex technical systems
in which the combination of different events results in
the loss of control mechanisms. This examination
started with the debate on various spectacular acci-
dents in high-risk technologies (Bhopal, Challenger,
Chernobyl), which demonstrated that large-scale tech-
nology (chemical and nuclear engineering, biotechnol-
ogy and genetic engineering, aerospace and defence
technology) is not completely manageable and con-
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tains a ‘residual risk’, comparable to natural disasters.
Since not all contingencies are predictable in complex
systems, it is often enough that a minor event can ini-
tiate a chain of events which appears as a ‘normal
accident’ but leads to catastrophes in tightly coupled
human–machine systems (Perrow 1984). In a glo-
balized world these tight couplings occur not only in
technical systems but in other fields as well.

A spectacular example of a risk cascade of natural
and technological disasters was the earthquake in
Japan on 11 March 2011, which triggered a chain of
events with global effects. The tsunami flooded parts
of the Japanese coast, cost many lives, and triggered
the accident at Fukushima that destroyed several
nuclear reactors, spreading radioactivity globally
through the atmosphere and the ocean. Because of
the consequences of this large-scale accident, the Jap-
anese power grid, the nuclear industry, stock markets,
oil prices and the global economy were all affected.
Automobile manufacturers and electronics companies
worldwide cut back production because important
components were no longer being delivered from
Japan. The shock waves from the nuclear disaster trig-
gered the energy transition in Germany. This disaster
impressively demonstrates how a single event can set
into motion different chains of processes and can
change the political environment (Kominek/Scheffran
2012; Scheffran/Burroughs/Leidreiter et al. 2015;
Scheffran 2016b).

In addition to earthquakes or technological acci-
dents, weather extremes can also hit critical nodes in
the networks of business, technology and society. For
industrialized countries such as Germany, whose
economies and societies depend on a functioning
infrastructure, the stability of a sustainable supply sys-
tem in response to extreme weather events is of great
importance. Weather extremes such as the 2003 heat-
wave, the storm surge in 2013 or the Elbe flood in
2013 lead to temporary impairments of transport or
energy supply systems. From the perspective of cli-
mate research, it is important to assess whether
extreme weather events that exceed the limits of adap-
tation of supply networks can occur over a given
period. It is important to identify the critical nodes
and links in the global supply network and to under-
stand how local failures of infrastructure components
affect the global supply. Network research analyses
what happens in the case of the failure of network ele-
ments, how shocks propagate into the power grid,
and whether chain reactions and cascading effects
which can cause a collapse of the network can occur.

As an example we discuss here the failure of
power grids. Since virtually all other supply networks
depend on a well-functioning power grid, their failure
affects all parts of society. Most hydro-meteorological
disasters affect parts of the national electricity grid
only temporarily, and power is then restored. How-
ever, there have also been cases in which the power
supply fell victim to a large area blackout caused by
minor events. In the biggest blackout in history in July
2012, over 600 million people in northern and eastern
India were affected due to an overloading of the
power grid. In November 1965, about thirty million
people in the north-eastern United States and in many
parts of Canada remained without electricity for
about six days. In California, there were regular
power outages caused by insufficient generation
capacity and market manipulation (Brand/Scheffran
2005). During a major power blackout in Europe in
November 2006, parts of Germany, France, Belgium,
Italy, Austria and Spain were temporarily discon-
nected from the power supply. While in these cases
there were various underlying causes, in other cases
weather events were the trigger. In November 2005,
after a heavy snowfall in North Rhine–Westphalia and
Lower Saxony, one of the largest power outages in
German history occurred, and some 250,000 people
were without power for several days, resulting in a
financial loss of about €100 million (Deutschländer/
Wichura 2005). More recently, the snowstorm in
North America at the turn of 2013 and 2014 caused
major power cuts for hundreds of thousands of peo-
ple, leading to partial failure of the communication
and transport systems.3

If the supply system for a particular resource is hit,
this often has effects on other resources, in particular
the nexus of water, energy and food (Beisheim 2013;
IEA 2012). Energy is needed for irrigation and for the
production of food, water, and energy supply, in par-
ticular for the extraction, transportation and process-
ing of fossil and nuclear energy. The development of
unconventional gas and oil reserves (fracking, oil
sands and oil shales) has led to an increasing need for
water and land. In addition, renewable energy sources
such as hydropower, biofuels and geothermal power
need large amounts of water. Regions with low rain-
fall are dependent on artificial irrigation for the culti-
vation of plants for food and energy. Even with large
solar power plants in desert areas, water supply is a

3 “Ice storm blackouts frustrate tens of thousands”; at:
<http://www.cbc.ca/news/canada/ice-storm-blackouts-
frustrate-tens-of-thousands-1.2476866>.
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critical issue. Overall, the water demand for energy
generation is estimated to rise twice as much as the
demand for energy (Beisheim 2013).

Climate change affects this nexus in many ways
and increases the competition between water, energy
and food. For instance, nuclear power plants are vul-
nerable because they are dependent on the flow of
cooling water. A warming of the waters or long peri-
ods of drought or floods affect power generation in
developed countries, leading to critical situations
when cooling water is no longer available or water in
power plants is below the critical level (Beisheim 2013:
24). Through hurricane Katrina in 2005 in the Gulf of
Mexico region, more than a quarter of total offshore
oil production, almost a fifth of total natural gas pro-
duction and almost half of available refining capacity
were temporarily disabled, as well as important oil
pipelines, thousands of oil rigs, and a large propor-
tion of rail and sea transport (for an overview, see
Kumins/Bamberger 2005). 

Typhoon Haiyan in the Philippines 2013 destroyed
part of the country’s supply of renewable energy
(Bradsher 2013). Since renewable energy sources (bio,
hydro, wind, solar) depend on certain meteorological
conditions, they are affected by climate change.. 

The forced cultivation of bioenergy plants as part
of a climate change strategy has intensified a global
resource competition as large amounts of water and
land are needed that are therefore no longer available
for food production (Scheffran 2010). With a short-
age of resources due to climate change, market prices
increase, making the expansion of agricultural pro-
duction more attractive. This may lead to a rise in the
demand for production factors such as water, energy,
pesticides and fertilizers, which in turn are associated
with increasing environmental pollution and a grow-
ing demand for land (Beisheim 2013). On the other
hand, rising food prices have adverse effects on poor
populations (see below). To some extent competition
can be mitigated by synergistic effects, e.g. when
water power plants achieve an optimal trade-off
between water and energy use, solar energy is used for
water desalination, organic waste is used in food pro-
duction for energy purposes, and new jobs are created
that contribute to development in rural areas.

It is difficult to make supply networks more resil-
ient to climate change impacts if disruptive events
occur in rapid succession and with multiple effects
which hit a system simultaneously, with short time
delays or in a narrow geographical area. With the
increasing intensity and frequency of climate-related
events, the question arises as to when the limits of

capacity and resilience of infrastructure are reached
and whether existing safeguards and adaptation meas-
ures are sufficient.

13.3.4 Economic and Financial Crises

Assets and economic processes such as global freight,
trade and financial markets that regulate the exchange
between supply and demand are also subject to cli-
mate change. Financial transactions and pricing infor-
mation represent virtual transfer mechanisms which
link the events with each other globally and within a
very short period of time. If there is a disturbance in
one place as a result of climate-related events, such as
production losses, bankruptcies of companies or a fall
in the stock market, it is propagated across global net-
works and markets.

The economic crisis of 2008 demonstrated the
instability of the complex interconnected global econ-
omy. Powered by the reckless speculation and lending
practices of financial institutions and short-sighted
human behaviour, local events and individual
responses escalated, pushing the global financial sys-
tem to the brink of collapse. After the critical limit
was exceeded, self-reinforcing mechanisms were trig-
gered, leading to losses of hundreds of billions of dol-
lars and euros worldwide. Public investment and reg-
ulatory policies were initially unable to compensate
for the short-term fluctuations. The interaction
between rating agencies and government responses
led to an explosive situation. In Europe, the global
economic crisis was followed by a crisis in southern
Europe, most dramatically in Greece.

Although other factors were at work here, climate
and economic crises may interact and lead to a down-
ward spiral. According to the Stern review, abrupt and
extensive changes in the climate system could wreak
havoc in global trade and financial markets (Stern
2006). Since there are various links between climate
change and financial markets, risk cascades can be
analysed and classified (Haas 2010; Onischka 2009).
In addition to the risk of direct economic damage,
global impacts are possible through the loss of pro-
duction, supply shortages and price increases. Thus,
extreme events in one country can induce production
losses in another country, and these can spread
through global supply chains (Levermann 2014). While
the direct damages and costs of weather extremes have
been recognized for several years, the indirect eco-
nomic consequences are still poorly understood.
Some issues have been raised in the context of the
indirect effects of bioenergy, particularly as in other
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parts of the world the price and cultivation of cereals
has been affected by bioenergy production (Scheffran
2010), e.g. in the so-called ‘tortilla crisis’ in Mexico in
2007.

In the energy sector various risks (natural disas-
ters, infrastructure problems, strikes, riots, wars, polit-
ical interventions) may lead to constraints on supply
and strong market variations. High oil prices, as in
2008, are a driver for recession, social risks and will-
ingness to accept a high level of environmental risk
(Beisheim 2013). Relevant questions can be raised if
production losses are observed through extreme
events in a country that is a food supplier. These
events include the heatwaves and related fires lasting
several weeks in Russia in the summer of 2010, which
resulted in an export ban on wheat (FAZ 2010). The
droughts in the US in 2011 and 2012 and in China in
2010–2011 were associated with price increases in
food commodities. For poorer countries the conse-
quences of integration into the globalized economy
can be as momentous as the direct effect of domestic
local events. Even in developed countries such as Ger-
many, the impacts of extreme events on the consumer
are noticeable. Europe is not immune to the conse-
quences if negative developments in the Mediterra-
nean lead to a spiral of escalation. An economically
weakened southern Europe is more vulnerable to cli-
mate-related risks and would have a lower potential
for adaptation. Here problems of water and food sup-
ply could hit tourism and agriculture, lead to conflict
and migration, affect neighbouring countries, and
spread across continents. Some examples are dis-
cussed below.

1. Floods in Australia 2010–2011: In the wake of
tropical cyclone Tasha, Queensland and New
South Wales were affected by heavy rainfall in
2010 and 2011. The worst flooding in fifty years
inundated an area the size of Germany and France
combined; it included seventy cities, thirty-five
people lost their lives and 200,000 people were
evacuated, including from parts of the metropoli-
tan area of Brisbane. According to media reports
the damage was of the order of AUS$1 billion and
the loss to GDP stood at AUS$13 billion, which
had a significant impact on the economic perfor-
mance of Australia. Furthermore, due to flooding
about forty coal mines were temporarily closed or
operated at reduced power, so that the production
capacity of the largest coal exporter in the world
was severely impaired. Coal mining in Queensland
fell by thirty per cent; coal production fell from
471 million tonnes in the previous year to 405 mil-

lion tonnes. At times, the domestic coal industry
was losing more than €70 million per day (Oldag/
Walterlin 2011). Since the cost of raw materials is
more than eighty per cent of the production cost
of steel, this triggered rising prices and supply bot-
tlenecks in the steel industry. The expanding Aus-
tralian chain reaction was also felt in Germany and
had an impact on the automotive industry, on
mechanical engineering, and on other industries
(Spiegel 2011).

2. Flood in Thailand 2011: As a result of a violent
and unusually long-lasting monsoon Thailand was
hit in October and November 2011 by the worst
floods in fifty years, which affected nearly twelve
per cent of the country. The consequences were
almost 400 deaths, property damage of more than
€11 billion, substantial loss of economic growth,
temporary drops in tourist numbers, and massive
crop losses (a quarter below the previous year).
The neighbouring countries of Cambodia and
Laos were also affected. In addition to the
regional consequences, the disaster had an impact
on the world economy. Supply failures in elec-
tronic components led to bottlenecks in the inter-
national electronics and computer industry and a
large increase in hard drive prices in Germany
(Feddern/Schnurer 2011). German companies
such as Volkswagen had problems with the deliv-
ery of important parts. Japan’s automobile compa-
nies suffered repeated losses in production, in par-
ticular shortly after the Fukushima disaster.
Although the Thai electrical and electronics indus-
try was put back by the flooding, the industry has
recovered faster than expected. With the stronger
shift of production to Asia, plagued by earth-
quakes and floods, the consultant A. T. Kearney
noted that eighty per cent of companies were
adversely affected (Gärtner 2011).

3. Drought in China in 2010 and 2011: In November
2010, a once-in-a-century drought in China’s east-
ern wheat belt threatened the winter wheat crop,
which accounts for twenty-two per cent of the har-
vest of the world’s largest producer and consumer
of wheat. An area of 1.6 million hectares and more
than 300 million people were affected. The severe
drought hit the domestic and agricultural water
supply and led to the closure of parts of the Yang-
tze River for navigation, as well as to the drying-up
of water resources and to reduced hydropower
generation. In early 2011, more than 2.2 million
people and 2.73 million units of livestock nation-
wide suffered from a lack of water. Utilizing expe-
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rience from past famines (1958–1961), the Chinese
government has taken measures to reduce the risk
of crop failure. They have invested in new hydro
projects and bought wheat on the international
market to compensate for the losses from the
drought (Sternberg 2013). As a significant propor-
tion (between six and eighteen per cent) of annual
global wheat production is traded across borders
(Lampietti/Michaels/Magnan et al. 2011), the
decline in supply led to an increase in wheat prices
and serious economic impacts in the import-
dependent countries of North Africa and the Mid-
dle East (Sternberg 2013; see the following sec-
tion).

13.3.5 Social and Political Destabilization

Directly or indirectly through the integration of phys-
ical, economic and geopolitical risks in a globally net-
worked world, the impact of climate-related events
could also undermine social and political stability in
the regions concerned and possibly cause global tur-
moil. Due to globalization, combined with rapid
developments in computer technology and in commu-
nication and transportation systems, people are
increasingly globally connected and able to respond
collectively and rapidly to local changes. Accordingly,
social and political changes in one region can have sig-
nificant impacts in other regions. It is possible that
small groups and individuals can set in motion global
chains of events that have an influence on interna-
tional relations. This became clear in a spectacular
way with the end of the cold war, the terrorist attacks
of 11 September 2001, the Arab Spring in 2011, and
the 2015 refugee crisis, where each had a significant
impact on Europe. Individuals can also put solution
processes in motion, as in the cases of whistle-blowers
from Daniel Ellsberg to Edward Snowden, who
brought sensitive information to the public in order to
draw attention to deficits and problems.

The spirals of hate, terror and violence have their
own dynamics across different levels. Environmental
destruction, poverty and hunger affect social condi-
tions in many parts of the world. Particularly sensitive
are fragile and weak states with social fragmentation
and poor governance and management capacity who
cannot guarantee the core functions of government,
such as law and public policy, the state’s monopoly on
force, welfare, participation, and basic public services
in infrastructure, health and education (WBGU 2008).

Climate change may contribute to destabilization,
especially where societies are in transition, for

instance from authoritarian to democratic regimes.
On the edge of instability, natural disasters can under-
mine the legitimacy and ability of states to protect
their citizens from harm. If the agriculture of a devel-
oping country is severely damaged, the livelihood and
existence of many people is at stake. The loss of life,
income, wealth, jobs, health, family or friends pro-
vokes opposition and unrest that threaten the social
contract and undermine the political order. Some of
these processes act slowly and contribute to the ero-
sion of social and political stability, others run quickly
and overwhelm the problem-solving and adaptive
capacity of communities. Various destabilizing pro-
cesses may increase in climate hot spots and spread
into neighbouring regions. With the decay of the
social and political order, non-state actors (private
security companies, terrorist groups, warlords) pene-
trate into domains opened up by the power vacuum.
Countries with a low income and a low level of adap-
tive capacity are particularly at risk, while richer socie-
ties have more potential capacity for adaptation. How-
ever, in view of global interdependence, they cannot
simply ignore the destabilization in other parts of the
world which may affect them as well through complex
chains.

Various natural disasters have been associated
with a temporary collapse of law and order. Looting
and criminal acts have occurred after heavy storms,
for instance after hurricane Katrina in the US in 2005
and after the typhoon in the Philippines in 2013. After
some storms and floods in southern Asia and Central
America, the distribution of aid and relief goods was
subject to disputes that were partly conducted vio-
lently (WBGU 2008). In addition to storms and
floods with usually temporary and local impacts on
the food supply, droughts have a direct and lasting
impact on global food markets because of their wide
spatial and temporal scale. Many people who are
highly dependent on agricultural production and the
local availability of water resources are affected. In
contrast, it is usually the indirect influence of climate-
related events and disasters on water, food and popu-
lation that gives such type of disasters an international
dimension.

The most significant consequences include food
shortages and a consequent increase in food prices,
which undermine living conditions for poor social
groups. Throughout history ‘bread protests’ and food
riots have contributed time and again to political and
social change, as in the French and Russian Revolu-
tions. This includes recent global supply crises such as
those of 2008 and 2011, where food prices quickly
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multiplied and the number of hungry people
increased by 100 million to 1 billion (Beisheim 2013).
For instance, in 2008 uprisings related to food crises
provoked a change of government in Haiti, while in
Cameroon twenty-four people were killed during pro-
tests and about 1,500 were arrested (Sternberg 2012).

A spectacular example is provided by the social
and political upheavals in the Middle East and North
Africa (MENA) since 2011. The series of protests and
uprisings in the Arab world led to a conflagration that
affected the entire region and provoked a change of
regime in several countries (Johnstone/Mazo 2011).
Starting with the unrest in Tunisia in early 2011 which
forced the president to flee, the revolutionary impulse
spread to Libya, Egypt, Syria and other MENA coun-
tries. It was accelerated and multiplied by electronic
media and social networks (Kominek/Scheffran
2012), which enabled the rapid spread of protest and
motivated others to join the protest movement. An
example is seen in the demonstrations in Tahrir
Square in Cairo and in other countries. Although sup-
porters of the regime responded with force against
the demonstrators, the self-organized resistance
remained largely peaceful, forcing the resignation of
President Mubarak. In the following years the situa-
tion turned violent in some countries, especially in
Libya and Syria.

Which role rising food prices played here and to
what proportion climate change and extreme weather
events might have affected these processes is still the
subject of scholarly debate. At the beginning of the
revolt some media reports suggested a link with the
sharp rise in food prices at the turn of 2010–2011. A
collection of papers published by the Center for
American Progress examined the impact of climate
change on the upheavals in the Arab world (Werrell/
Femia 2013). The argument was not so much that cli-
mate change was a primary cause, but rather that in
an explosive political crisis the effects of climate
change can act as an additional stressor that can
exceed a ‘tipping point’. One of the factors that
occurred before the crisis was the drought in China in
2010 and 2011 (described above), which exerted pres-
sure on the international market price of wheat and
influenced the availability of food products. This coin-
cided with other factors that further increased world
food prices, including high oil prices, the develop-
ment of bioenergy, and speculation on the global
food markets (Johnson 2011).

The consequences affected much of the MENA
region where the world’s nine largest importers of
food are located, seven of which saw political pro-

tests. Many households spend, on average, more than
a third of their income on food (Sternberg 2013),
while people in Western countries spend less than ten
per cent. The dependence of Arab states on imported
food makes them vulnerable to fluctuations in global
commodity markets. Low incomes and high levels of
resource imports and spending on food taken
together affect food security. Reinforced by the sharp
rise in bread prices, the existing public discontent
with the government was magnified. In Egypt, the
largest wheat importer in the world with a rapidly
growing population, three per cent of the national
income was spent on wheat subsidies (Sternberg
2013). As early as 1977 there was the ‘bread intifada’ in
Egypt in which seventy-seven people died, and in
2008 there were bread riots. However, no protests
took place in Israel or the United Arab Emirates,
which have a high per capita income, a small food
share of income, and better adaptive capacities.

The chain of events before, during and after the
Arab Spring illustrates how in the networked world
extreme events can affect international relations,
mediated through economic, social and political pro-
cesses. In this complex pattern of overlapping stress-
ors (Werz/Hoffman 2013), climate change was not
the main cause, but contributed to triggering the
chain. The political upheavals happening today affect
the stability of the Mediterranean region and coincide
with the economic crisis in southern Europe. For
Europe these events are quite significant, because of
the civil wars in Libya and Syria and increasing migra-
tion from North Africa, the Middle East and sub-
Saharan Africa (see the following sections).

13.3.6 Environmental Migration

As early as 1990, the first IPCC Assessment Report
warned that changes in temperature and precipitation
“could initiate large migrations of people, leading
over a number of years to severe disruptions of settle-
ment patterns and social instability in some areas”
(IPCC 1990: 55). The IPCC Special Report of 2012 on
extreme events and disasters stated that in the future
climate extremes would have a larger impact on
migration (IPCC 2012). And the most recent (fifth)
Assessment Report found evidence for increased
mobility or displacement in seventeen cases, while
decreased mobility was found in six cases and socially
differentiated mobility outcomes in five (IPCC 2014:
769).

According to the European Commission’s posi-
tion paper, Europe must be prepared for substantially
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increased pressure from migration (EU 2008). In
regions of poverty, violence, injustice and social inse-
curity, climate-induced stress could induce migratory
movements. The International Organization for
Migration (IOM) cites as reasons for environmental
migration sudden or progressive changes in the envi-
ronment that affect life or living conditions so that
people are forced or choose to leave their homes tem-
porarily or permanently (IOM 2008). In a narrow
sense, Biermann/Boas (2008) define ‘climate refu-
gees’ as people who leave their habitat as a result of
rising sea levels, droughts and water shortages. By
contrast, the United Nations High Commissioner for
Refugees (UNHCR) (2011) argues against the use of
the terms ‘environmental refugee’ and ‘climate refu-
gee’, as they are imprecise and the term ‘refugee’
should be limited to political persecution and threats.
As long as there are no international agreements, the
legal status of climate-induced migration remains
unregulated.

According to the Internal Displacement Monitor-
ing Centre (IDMC), 32.4 million people have been
displaced in 2012 by natural disasters (mostly weather-
related), more than twice as many as in 2011. In two
flood disasters in 2012 alone, 6.9 million people in
Nigeria were displaced and 6.1 million people in India
(IDMC 2013). The global numbers declined to 22.3
million in 2013 and to 19.3 million in 2014 (IDMC
2015). In contrast, the number of internally displaced
people showed an opposite trend, from 22.8 (15.4)
million in 2012, to 33.3 (16.7) million in 2013 and 38
(19.5) million in 2014 (the figures in parentheses indi-
cate refugees). Estimates of future climate migrants in
the literature vary widely, from fifty million to a bil-
lion people; the figure is disputed (Jakobeit/Meth-
mann 2012; Foresight 2011).

Climate change is one among several possible driv-
ers for human migration. Given a large number of
possible reasons for flight and complex relationships,
the impact of climate on migration is difficult to
determine. Changes in the environment can not only
promote but also impede migration by increasing the
poverty of the rural population and thereby limiting
the opportunities to escape (trapped populations).
Environmental impacts and vulnerabilities can
increase if people migrate to ecologically fragile and
conflict-affected regions, including coastal cities
which are affected by storms and sea level rise. In
Europe and the United States climate migration is
seen as a security problem and conflict factor, possi-
bly leading to ethnic, religious and political tensions
between the local population and immigrants. One

contributing factor is competition for scarce resources
such as arable and pasture land, housing, water, jobs
and social services. Media coverage of events such as
the drought in Somalia, boat people in the Mediterra-
nean and refugee movements along the Balkan route
reinforce threat perceptions in Europe. With the
establishment of the European Agency for the Man-
agement of Operational Cooperation at the External
Borders (FRONTEX) the ‘defence’ of and against ref-
ugees—including environmental and climate migrants—
is to be expanded. One response to the refugee crisis
of 2015 was to increase border controls in southern
Europe.

So far climate or environmental factors have not
been identified as major contributions to interna-
tional South–North migration. The majority of people
affected by precarious environmental conditions
remain in their home region or migrate to nearby
urban areas. For weak and marginalized people, it is
more difficult to overcome long distances or other
barriers (e.g. language and cultural barriers) than it is
for privileged classes. How far migration can be
proved to trigger political instability and conflict is
debated (Barnett/Adger 2007; Reuveny 2007).
Response patterns in security policy narrow the scope
of action to combatting symptoms, with the risk of a
‘chain reaction’ between increasing migration pres-
sure and countermeasures (such as enhanced border
protection, as observed during the ‘refugee crisis’ of
2015–16). Adaptation strategies and international
cooperation can help overcome risks and even
develop migration into an important measure of adap-
tation to climate change (Foresight 2011), strengthen-
ing the resistance and resilience of the affected com-
munities. Migration networks can contribute to
resilience and stable structures between source and
destination countries, such as the transfer of pay-
ments, knowledge and technology (Adger/Kelly/Win-
kels et al.2002; Scheffran/Marmer/Sow 2012).

Industrialized countries are not spared from envi-
ronmental migration. The debate became more
important when hurricane Katrina in 2005 forced
hundreds of thousands of people to flee New
Orleans, among them a number of refugees who
never returned. Risk zones vulnerable to flooding in
coastal or river areas can also become uninhabitable
in Europe and lead to migration, even if a larger num-
ber of domestic environmental migrants are not
expected in the foreseeable future. In contrast, the
debate on the immigration of refugees from conflict
areas can provoke massive internal social conflicts;
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this has become an issue in Europe, particularly in
Germany, since the summer of 2015.

A large number of immigrants come from the
MENA region (especially from Syria and Iraq),
Afghanistan and the Sahel. In addition to the destabi-
lizing remote impacts that have been mentioned in the
previous section, these regions are directly affected by
climate change, and this potentially increases the pres-
sure for migration (BW 2012). Because of high popula-
tion growth rates, climate change and resource deple-
tion in large parts of Africa, availability of drinking
water and arable and pasture land is expected to
decline, affecting hundreds of millions of people
(UNPD 2015, IPCC 2007; Schilling/Freier/Hertig et
al. 2012, Busby/Raleigh/Salehyan 2013). Environmen-
tal variations increase the pressure on agriculture, fish-
eries and pastoralism (Werz/Hoffman 2013). Water
availability in some countries is already below the
threshold for water scarcity of 1,000 cubic metres per
person per year. In Libya in 2009 this was only about
95.8 cubic metres and in Syria 356 cubic metres per
capita, significantly lower than the figures for 2002
and well below the world average (World Bank 2013).

In the years before the rebellion Syria suffered dev-
astating droughts (Kelley/Mohtadi/Cane et al. 2015)
that hit the main growing areas of the country hard-
est, and many people were driven from the country-
side to the cities. In 2010 alone, 50,000 Syrian fami-
lies were affected. In 2002 more than thirty per cent
of Syrians worked in agriculture; this had fallen to less
than fifteen per cent by 2010 (Werz/Hoffman 2013).
Syria has suffered from the presence of more than a
million Iraqi refugees who fled after the US invasion
of 2003. In Tunisia, due to urbanization, the rural
population is declining despite the growth of the total
population. In Algeria there have been repeated vio-
lent protests in cities, especially by unemployed immi-
grants from sub-Saharan Africa. Yemen suffers from
the struggle over dwindling water resources and illegal
water sources. Because of its growing population, the
capital Sana’a could use up its groundwater in a few
years. Agriculture in Morocco is particularly vulnerable
to climate change (Schilling/Freier/Hertig et al. 2012).
Water and food supply in Egypt depends heavily on
the Nile, which is increasingly being used by upper
riparian states (Link/Piontek/Scheffran et al. 2012).

Due to the growth in population and the flow of
people into the cities, ethnic, religious and social ten-
sions are increasing. Health and social services are
under pressure, infrastructure and utility networks are
overloaded. Frustration sparks protests, especially
among the young population, and increases their will-

ingness to leave the country to travel to the north.
The problems of North Africa are linked in complex
ways with those of the Sahel, which is also affected by
climate change. Libya has been the destination of
many migration routes from the south because of the
oil revenues and related jobs. Nearly 700,000 immi-
grants constitute more than ten per cent of the total
population. After the government was overthrown,
tensions with immigrants increased, and many of
those who were expelled were suspected of collabo-
rating with Mu’ammer al-Gaddafi. Since the border
became more permeable, some of the armed merce-
naries who went to Mali and other countries of the
Sahel have contributed to destabilization there. In sub-
Saharan Africa, climate change, desertification and
scarcity of resources have become connected with
economic and social marginalization, political instabil-
ity and violent conflict; this has undermined the liveli-
hoods of farmers and herders and increased pressure
for migration (Gemenne/Brücker/Ionesco 2013).

13.3.7 Climate Change and Violent Conflict

By altering natural and social livelihoods in many
regions of the world, climate change represents a
potential driver for conflict and related acts of vio-
lence. These include civil wars and military interven-
tions that in turn are associated with various negative
consequences such as famine, economic crises, refu-
gees, resource exploitation and environmental degra-
dation (WBGU 2008). The joint vulnerability to envi-
ronmental change and violent conflict in hot spots
may multiply and lead to a spiral of escalation that is
difficult to control and can spread to other regions
(see figure 13.2).

Different fields of conflict are relevant in the con-
text of climate change (see chapter 12 by Ide/Link/
Scheffran et al. in this volume). There is a widely held
assumption that the growing consequences of global
warming will increase the likelihood of conflicts that
are aggravated by the destruction of human liveli-
hoods and resources. In addition, there are potential
differences over strategies for avoiding climate change
as well as over the financing of these strategies, which
can involve damages, costs, and the resistance of
other actors. Examples include the controversy over
the use of nuclear power as a contribution to CO2
abatement or the debate about the consequences of
bioenergy, which also determine the German dis-
course (Webersik 2010; Scheffran/Cannaday 2013).
The same applies to differences on adaptation to cli-
mate change and its security implications, such as
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alternative farming practices, protection measures
such as dam building, and military operations in disas-
ter management. Particularly prone to conflict are
technical interventions into the climate system (geo-
engineering or climate engineering) in order to
remove CO2 from the atmosphere or to influence the
earth‘s radiation budget. Such measures raise critical
issues of technical and economic feasibility, risks and
responsibilities at global, national and local levels
(Brzoska/Link/Maas et al. 2012). In all these conse-
quences and responses there are concerns about jus-
tice when it comes to the distribution of the costs,
benefits and risks of climate change, and this can
complicate cooperative solutions.

The potential contribution of environmental
change and resource use to violent conflict has been
the subject of scientific controversy for more than two
decades. While some studies claim that natural disas-
ters and resource scarcity put social systems under
stress, threaten their stability and make violent con-
flict more likely, others see no clear causality for his-
torical events that is detectable by statistical methods,
and emphasize the ability of human societies to deal
with resource issues through collaboration and inno-
vation (see reviews in Brauch 2002, 2009). So far,
most environmental conflicts have been regional in
scope and have presented no threat to international
security (Carius/Tänzler/Winterstein 2006). The con-
nections are regionally quite different and depend on
the resource type. While for renewable resources
(water, food, biodiversity) scarcity is more likely to be
a conflict factor, for non-renewable resources (fossil
fuels, uranium, diamonds, coltan) abundance is more
likely to lead to conflict. In both cases, violent con-
flicts consume resources, and this can drive or restrain
a spiral of violence (Scheffran/Ide/Schilling 2014).

More recent debate has addressed the links
between climate change and violent conflict. This
issue was raised in the fifth IPCC Assessment Report
(IPCC 2014; Gleditsch/Nordas 2014). Some studies
looking at long historical periods have found signifi-
cant correlations between climate variability and vio-
lent conflicts, particularly in the Little Ice Age in
Europe between the fifteenth and the nineteenth cen-
turies. Research on more recent periods has produced
mixed results, which depend in a complex way on the
regional context and on the conflict situation (see
reviews in Scheffran/Brzoska/Kominek et al. 2012a,
2012b). Studies using data selectively and studies aim-
ing to prove the relationship between climate change
and violence over all historical periods, regions of the
world, forms of violence and causal mechanisms

(Burke/Miguel/Satyanath et al. 2009; Hsiang/Burke/
Miguel et al. 2013) have exacerbated the controversy
(Buhaug 2010; Buhaug/Nordkvelle/Bernauer et al.
2014).

Regardless of the interpretation of historical data,
the impact of future climate change goes beyond pre-
vious experiences, leaving space for scenarios, plausi-
bility considerations and speculations. It is indeed
possible that societies have been able to adapt to
moderate climate change over historical periods of
time, but they may be overwhelmed in the future by
rapid and strong climatic change that exceeds their
adaptive capacities. There is a wide range of possible
conflict constellations (WBGU 2008) associated with
the effects of climate change on rainfall and water
scarcity, land use and food security, migration and ref-
ugee movements, extreme weather events and natural
disasters, and vegetation and biodiversity. All these
processes can become conflict factors individually or
in conjunction (see chapter 12 by Ide/Link/Scheffran
et al. in this volume). In addition, the effects of cli-
mate change on infrastructure and social destabiliza-
tion (see section 13.5) may become crucial and trigger
societal ‘tipping points’, leading to social unrest, riots,
violence, crime and armed conflict.

Particularly pronounced is the vulnerability of
agrarian societies with a high level of population
growth and a low level of development, or that are
already suffering from violent conflicts (Raleigh/
Urdal 2007). Whether climate change acts as a ‘threat
multiplier’ and creates a ‘climate of violence’ depends
largely on how people and societies respond to
change, and on whether their adaptive capacities and
institutional structures are adequate for maintaining
stability and supporting viable solutions. While the
rich industrialized countries are not spared by climate
change, they may benefit from more advanced eco-
nomic and institutional conditions for problem-solv-
ing and conflict management. Potential issues of con-
flict in Europe include tensions over territorial claims
and natural resources in the Arctic and the Mediterra-
nean (figure 13.2). The melting of the polar ice sheets
affects the strategic interests of Europe, Russia and
North America. Efforts between Europe, the Middle
East and Northern Africa to build a power grid based
on renewable energy open up the possibility of con-
verting the Mediterranean from a region dominated
by oil interests towards a region of cooperative secu-
rity (Brauch 2012; Scheffran/Brauch 2014), provided
that the utilization of energy is sustainable, and pro-
motes development, peace and justice.
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As an example, the importance of climate change
for conflict in North and East Africa is discussed
below. In the wake of the Arab spring, Syria and Libya
experienced bloody unrest that led to a coup in the
case of Libya, and in the case of Syria to a bloody civil
war that has spread the cycle of violence to other
regions. In both countries, climate change plays a dual
role. With a rise in temperature and decreased precip-
itation water supply and agriculture are hit, affecting
people’s lives. The indirect consequences of conflict
are mediated by the political unrest in which interna-
tional food markets play a role. As in other MENA
countries, both countries are facing water problems
that compromise the supply of this elementary good
(Schilling/Freier/Hertig et al. 2012).

For several decades, Sudan has been characterized
by political instability and violent conflicts, reinforced
by national power games, regional struggles and
global geopolitics. Peripheral regions such as Darfur
are characterized by marginalization and exclusion,
and this leads to disintegration and secession. The
complex nexus of problems includes population pres-
sure, unsustainable exploitation of land and forests,
declining agricultural productivity, food insecurity,
and the spread of diseases such as malaria. Associated
problems are environmental changes and resource
degradation, which cause water shortages and the
deterioration of pasture land in the northern Sahel
following drought and desertification. This exacer-
bates competition for resources between herders and
sedentary farmers. The expansion of mechanized agri-
culture continues to deprive nomadic peoples of their
traditional migration routes, to dispossess peasants,
and possibly lead to serious tensions 

Attempts by the Sudanese government to set up
new administrative structures have weakened tradi-
tional mechanisms of conflict resolution and resource
allocation between tribal groups. This issue has
become intermingled with the conflict between the
government and the rebels. The resulting expulsions,
killings and destructions, as well as the inflow of
weapons, have increased uncertainty and fuelled the
spiral of violence in Darfur. In the vicinity of crowded
refugee camps further environmental and health prob-
lems have been caused by firewood collection and by
infectious diseases (Scheffran/Ide/Schilling 2014).

The role of climate change as a ‘conflict amplifier’
in Darfur is controversial. While some observers clas-
sify Darfur as a “tragic example of a social collapse as
a result of an ecological collapse” (UNEP 2007: 12–
13), others are concerned about the oversimplification
of the Darfur conflict (Butler 2007). They criticize the

government of Sudan for exploiting the climate argu-
ment to distract from its own responsibility (Verho-
even 2011). Overall, climate change is one of many
conflict factors that reinforce each other in a complex
way (for other regional case studies, see Scheffran/
Brzoska/Brauch et al. 2012c; also chapter 12 by Ide/
Link/Scheffran et al. in this volume).

13.4 Social Dynamics in 
Transformative Interactions

The previous section highlights how climate change is
challenging the balance between natural and social
systems and interacting with other phenomena in
complex crises. It is crucial that we understand how
systems respond and interact to ensure their viability
and survival against destabilizing consequences and
avoid ‘tipping points’ and ‘cascading breakdowns’.
Natural and social systems have evolved over long his-
toric times and developed the ability to cope with
changing environmental conditions by adapting their
pathways to new circumstances. Some of these path-
ways may aggravate problems (maladaptation), others
could help to diminish harm and develop new oppor-
tunities. A key question is to what degree of climate
change societies can adapt and how effective and cre-
ative they are in developing strategies that are appro-
priate, fast enough and sufficiently complex to cope
with the speed and intensity of global change (Schef-
fran 2015a). Thus, to understand a ‘sustainability tran-
sition’ it is essential to go beyond the analysis of inter-
actions in crisis events and to investigate social
dynamics, such as social networks and collective
behaviour that would support a transformation. Some
initial considerations are presented in the following
section, with a few examples to illustrate social trans-
formation, without in-depth analysis.

13.4.1 Social Interactions and Networks

There are numerous agents and networks in sustaina-
bility or low-carbon transformations and they include
regions, countries, businesses and citizens, each acting
across multiple levels according to their interests,
capabilities and rules of behaviour. At local levels, cit-
izens and consumers are the key players; at the global
level of decision-making, the main actors are the gov-
ernments of nation states, or groupings among them.
Local and global decision-making are connected in
both directions via multiple layers of aggregation,
with the intermediate national level connecting indi-
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vidual citizens, governments and multinational organ-
izations (figure 13.3). Each layer has its decision proce-
dures for setting targets and implementing actions. To
manage social dilemmas and complex crises, new
rules, norms, innovations and institutions need to
evolve (Ostrom 2000). In a world where national gov-
ernments are still key actors, the challenge is to bal-
ance competing processes across different levels,
from citizen empowerment and privatization to the
formation of multinational organizations and institu-
tions of global governance. 

Social networks can promote the development of
democratic and participative structures and open up
opportunities for cooperation, peacekeeping and con-
flict resolution at local, regional and global levels.
Each individual agent is a node in the network and can
use its structures as power amplifiers, for destructive as
well constructive purposes, to support or oppose a
transformation. Social networks existed long before
the Internet, though it has tremendously accelerated
the formation of networks. Leaving aside climate
change, there is a long history of social movements,
from the workers’ movement to the student, peace
and environmental movements, which have played
important roles in social change and political revolu-
tions. An example is the peace movement of the early
1980s, which shaped public debate around the world
and contributed to the momentous transformation
that saw the end of the cold war. 

In social networks, different forms of communica-
tion have been developed to deal with risks and con-
flicts, and these have facilitated discussions, dis-
courses and disputes about the direction collective

action should take. Protest, resistance and whistle-
blowing can bring negative developments to public
and political attention, help avoid unacceptable con-
sequences and risks, and build win-win solutions.
Potential linkages between climate change and the
Arab Spring of 2011 have been discussed in section
13.3.5, considering food price and social media to be
key factors (Kominek/Scheffran 2012). In some cases
events have induced a peaceful transition, in others
they have led to civil war. A large amount of research
has analysed the conditions for violence and conflict.
There is less research on preventing the causes of
social instability and violent conflict and building
social networks of resource use, conflict resolution
and cooperation (Ngaruiya/Scheffran/Yang et al.
2015). In the context of ‘sustainability transitions’,
new research is emerging on natural boundaries
(Rockström/Steffen/Noone et al. 2009); forerunners
in transitions (Hasselmann/Cremades/Filatova et al
2015); and the limits to the Anthropocene (Lüthje/
Schäfer/Scheffran et al. 2011).

13.4.2 Collective Action and Governance

As we face common problems like climate change,
without coordination and governance there is the risk
that the world’s more than seven billion people (2010)
will waste resources, act against each other and run
into conflicts. Every country, industry and citizen con-
tributes to greenhouse gas emissions, and to driving
the world into a climate of complexity. The question
is whether and how quickly agents and stakeholders
are learning to use their steering wheels in a coordi-
nated manner. This is needed to develop goals and
adaptive strategies that can drive the planet through
the complex and foggy landscapes of climate change,
where information is limited and uncertain, but con-
tinuously updated. A lack of agreement on the under-
lying causes, on the risks to be expected and on the
actions required is impeding progress. To agree on a
path that keeps the cumulative emissions and temper-
ature changes within tolerable limits so that danger-
ous climate change is averted is a collective action
problem. Part of the solution is to translate goals and
implement agreements into rules, structures and insti-
tutions that prevent or minimize the causes, conse-
quences and conflicts in the complex crises described
above. Any substantial progress has been hampered
by the expected costs and risks of transformation, by
the constraints placed and the resistance by lobbying
and partial interests that undermine the required
cooperation. 

Figure 13.3: Micro–macro interaction between local and
global levels. Source: Scheffran (2015a).
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To overcome the hurdles associated with the ‘trag-
edy of the commons’ (Hardin 1968) a multilevel pro-
cess of negotiation is required (figure 13.3) that
involves citizens, firms, institutions and states (Schef-
fran 2008). In negotiations, agents mutually restrain
and adjust their actions in order to achieve joint ben-
efits, to reduce costs, or to diminish risks. This pro-
cess requires binding and verifiable agreements such
as the Paris Agreement of 2015, an important stepping
stone that needs to be implemented. Identifying indi-
vidual emission commitments for each agent and
ensuring their compliance remains a challenge (Schef-
fran 2016a). To address diverging preferences, some
degree of cooperation is indispensable. Climate pol-
icy could help to unite the international community
towards dynamic and globally coordinated actions
and to achieve co-benefits with other policy fields
(Ipsen/Rösch/Scheffran 2001).

To manage the technical and socio-economic
transformation for sustainable development demands
collective decision-making, learning and negotiation
among multiple stakeholders, so that solutions can be
found that bridge the differences, avoid conflicts and
establish cooperative structures. Besides climate
change, the transitions between conflict and coopera-
tion have been studied extensively for fisheries man-
agement. In that domain, collective decision-making,
learning and negotiation have been demonstrated to
be more beneficial for both natural and social systems
than individual actions of rational choice (Eisenack/
Kropp/Scheffran 2007b; Bendor/Scheffran 2009).
Different concepts can complement each other and
enable joint action to reduce the burden on humans
and nature and strengthen social skills. Governance
mechanisms that strengthen human creativity and citi-
zens’ participation in democratically legitimated deci-
sions, balance interests in stakeholder dialogues and
mediation. Peaceful coexistence, cooperation and
innovation are instrumental for a viable society and
important for satisfying human needs and protecting
livelihoods. To speed up emission reductions and
technological change in the energy, agricultural and
other sectors, an unprecedented degree of interna-
tional action and cooperation is required. This must
include the international transfer of investments and
technologies to shift the composition and structure of
the energy system towards emission reductions (see
chapter 34 by Scheffran/Froese in this volume). 

A challenge in the transition is to bridge micro–
macro linkages in collective action across multiple lev-
els of society through the formation of coalitions that
acquire capabilities from individuals to generate joint

values (Göbeler/Scheffran 2003; Scheffran 2006). In
these coalitions agents can adapt their climate targets
or merge their resources and investments to be better
off by acting together rather than acting alone
(Eisenack/Kropp/Scheffran 2007). Coalitions are rea-
sonable if individual action is insufficient or ineffi-
cient, e.g. in acquiring a critical number of votes or a
critical mass of investment to realize projects. Coali-
tion formation describes the transition from individ-
ual to collective action as a bargaining process where
the probability of joining a coalition increases with
the values actors expect from it (Göbeler/Scheffran
2003; Scheffran 2006). 

1. In resource-based coalitions actors merge their
investments to generate joint benefits which are
then distributed to the individual actors (Scheffran
2006). With the entry into force of the Kyoto Pro-
tocol in 2005, the international community has
established a first set of cooperative instruments
that address the problem of global warming. Mar-
ket mechanisms are assumed to provide an effi-
cient and cost-effective allocation between regions
and businesses. Emission trading is designed to
achieve emission reductions in regions and busi-
ness sectors where they are least costly. The Paris
Agreement of 2015 opens up opportunities for a
wide range of strategies and instruments in cli-
mate policy where each state commits to individ-
ual emission reductions and related investment, so
that the joint global temperature constraints can
be achieved over the coming decades (see Schef-
fran 2016a).

2. In value-based coalitions actors seek agreement by
adapting their positions and values to each other.
Coalition formation is more likely among actors
with similar positions. For instance, countries tend
to cooperate more closely if they prefer similar lev-
els of carbon concentration or temperature
change, as can be seen in the formation of country
groups in the United Nations Framework Con-
vention on Climate Change (UNFCCC) and the
Kyoto process. Moving beyond Kyoto has been a
challenge for the policy process that is supposed
to implement the longer-term objectives and man-
age the potentially severe implications in case of
failure. While global warming affects the integrity
of natural and social systems, with severe risks to
their stability and security, UNFCCC Article 2
demands the stabilization of atmospheric green-
house gas concentrations at levels that “prevent
dangerous anthropogenic interference with the cli-
mate system”. In Copenhagen in 2009 (COP 15)
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and Paris 2015 (COP 21), this was translated into a
common global goal of a global rise in tempera-
ture of less than 2°C. In this context, the Paris
summit and the agreement adopted at COP 21
was a major expression and achievement of a joint
global climate policy and of the emerging world
civil society. More than 30,000 participants acted
together, despite conflicting interests and power
structures.

These issues pose a challenge for the scientific com-
munity, which is increasingly becoming involved in
normative issues, value judgments and soft science;
these all require innovative integrated approaches at
the science–policy interface. Science can also contrib-
ute to assessment of the decision-making process by
developing analytical concepts and the application of
decision methods and tools (Sprinz 2005). In the fol-
lowing section, we discuss alternative approaches and
concepts for developing a new framework appropri-
ate for analysing social interaction, collective decision-
making and governance across multiple levels.

13.5 Concepts of ‘Sustainability 
Transitions’

Analytical concepts evaluate the evolution of complex
dynamic systems according to criteria and indicators
to avoid destabilizing consequences, tipping points
and cascading breakdowns, and to facilitate a switch
to a transformation of human–environment interac-
tion that balances natural and social systems. After a
short discussion of the concepts of stability, resil-
ience, sustainability and peace, we focus on the con-
cept of viability as an emerging integrative framework.

13.5.1 Stability and Resilience

The stability concept is a well-established paradigm in
system dynamics and has played a significant role in
international relations during the cold war (Scheffran
2011, 2015a; Scheffran/Link/Schilling 2012). In gen-
eral terms stability means the ability to dampen the
effect of disturbances in order to keep the essential
characteristics of a system state (often an equilibrium)
within boundaries. If this fails, there is the possibility
of destabilization associated with systemic break-
downs, phase transitions and transformation pro-
cesses. Examples include the collapse of natural and
social systems under existential stress, transitions
between war and peace, and the transformation from
the exploitation of natural resources to their sustaina-

ble use. In the climate context it is relevant whether
anthropogenic global warming leads to a destabiliza-
tion of human–environment interaction, as described
above, or is contained by self-stabilizing mechanisms.

Resilience often refers to the capability of a system
to handle and survive external challenges and distur-
bances such as climate change. A ‘resilient’ system is
able to withstand external shocks and to maintain or
restore the conditions of its own existence (Holling
1973). Social resilience implies that a community is
able to respond appropriately to disturbing changes
(Adger/Kelly/Winkels et al. 2002). In a resilient social
environment, actors cope with and withstand the dis-
turbances caused by climate change in a dynamic way
that preserves, rebuilds, or transforms their liveli-
hood. Resilience depends on multiple abilities and
characteristics, such as connectivity, innovation and
creative thinking. Key resilience strategies include the
building of networks, the cultivation of diversity, and
the maintenance of flexibility (Scheffran 2015a). In the
context of crisis management, resilience describes the
“capacity over time of a system, organization, commu-
nity, or individual to create, change, and implement
multiple adaptive actions, procedures, and processes
in the face of various types of crises” (Penuel/Statler/
Hagen 2013: 811). In a changing world, individuals,
communities, and organizations that are willing and
able to innovate have a greater potential to confront a
crisis that challenges the existing structure and to
relate to it as an opportunity for further development.

13.5.2 Sustainable Development

Concepts of ‘sustainable development’ seek to bal-
ance economic, social and ecological issues of con-
cern for present and future generations and integrate
the human sphere (socio-sphere) into the boundaries
of the natural environment (eco-sphere) (WCED 1987;
Scheffran/Stoll-Kleemann 2002; see chapters 1 by
Brauch/Oswald Spring and 18 by Mesjasz in this vol-
ume). The challenge is to make apparently conflicting
objectives compatible (Scheffran 1997): 1. sustain4

refers to preservation and upholding (in German
“Erhaltung”) of natural resources as the life-enabling
base of society and precondition for human existence;
2. development means the unfolding of opportunities
and abilities to improve human well-being and pro-
mote societal progress.5 While the first task is to keep

4 The term sustain goes back to the Latin sustinere (sub
= up, tenere = hold) which translates into upholding.
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given abilities, development seeks to expand them in
a progressive direction. 

These goals were already suggested in the defini-
tion by the World Commission on the Environment
and Development (1987): “sustainable development is
development that meets the needs of the present
without compromising the ability of future genera-
tions to meet their own needs”. Thus, the task is to
balance the human needs and abilities of current and
future generations. While ‘needs’ are based on human
preferences and values, the term ‘ability’ is related to
the opportunities created by natural resources (Schef-
fran 2011) and the capacity to act, which is a precon-
dition for achieving needs. In a nutshell, sustainability
can be defined as the ability to sustain ability. Ability
has many facets related to human action, from capac-
ity-building and Amartya Sen’s (1986) ‘capability
approach’ to the various dimensions of natural, physi-
cal, human and social capital (Scheffran/Remling
2013). While natural and physical capital determine
the fundamental role of nature and technology for
human capability and productivity, human capital
comprises knowledge, skills and capabilities that ena-
ble human beings to act in new ways, while social cap-
ital refers to the institutions, relationships and norms
that shape the quality and quantity of a society’s inter-
actions. 

Integrated sustainability strategies seek to balance
the two ends of the relationship between natural
resource input and human value output, taking into
consideration several contextual and intermediate fac-
tors (Scheffran/Stoll-Kleemann 2002). Sustainability
indicators apply to human impacts on natural
resources as a source (extraction for human produc-
tion and consumption) and as a sink (impacts of
human activity on nature). The impact of resources on
humans is also twofold: resources as a production fac-
tor needed for human well-being and as a risk factor
for human security. The ‘Kaya identity’ combines the
drivers of human impact on carbon emissions and on
environmental change (Kaya/Yokuburi 1997; IPCC
2014). Affecting these drivers represents different sus-
tainability strategies: changing labour productivity,
technical innovation, investment in human and social
capital, resource intensity, renewable energy and sus-
tainable lifestyles and consumption patterns, environ-
mental protection, risk reduction and conflict man-
agement. Instead of destroying boundaries through
the growing extraction and destruction of material,

energetic and biological resources, development into
a multidimensional space of values would ensure the
preservation of natural conditions and boundaries.
The implementation of sustainable development has
met various obstacles which are in conflict with com-
peting interests and the world’s power structures.

13.5.3 Peace and Sustainable Peace

In human history, visions of peace have a long tradi-
tion and have served as a model for conceptions of
alternative futures of societies. Peace is often mainly
associated with its negative definition as the absence
of war (Galtung 1967), or in a broader sense the
absence of violence (intentional destruction). Peace
strategies are based on the principles of non-violence,
preventing and excluding the use of violence and
diminishing its potential through disarmament, trans-
parency and confidence-building. The absence of
immediate physical violence is, however, not necessar-
ily evidence for peace. A situation could hardly be
called peaceful if stronger actors were to suppress the
weaker ones, who then surrender for fear of repres-
sion. This would correspond to what Johan Galtung
(1969) has called ‘structural violence’, as a situation
that encompasses severe constraints on possibilities
for development. The criticism has been levied that
giving violence such a broad meaning could lose focus
and see anything that is interpreted as a loss com-
pared to an ideal or desired world as violent (Schef-
fran/Ide/Schilling 2014). Renouncing violence as an
illegitimate means of power is a more viable pathway
in the pursuit of peace and sustainable development
than ‘just wars’. While negative peace is characterized
by ‘freedom from fear’ of violence and hostility, posi-
tive peace rests on the freedom to develop opportuni-
ties for a satisfying and healthy life. This includes
basic human rights and justice, as well as participation
and conviviality in social interactions, reconciliation,
healthy social relationships, prosperity in matters of
social or economic welfare, and a working political
order that balances the interests of all.

Like sustainable development, peace rests on two
key principles with regard to the existence and devel-
opment of human rights (Czempiel 1995: 170): 1. pres-
ervation and protection of the existence, integrity and
identity of each individual by excluding violence; 2.
self-fulfilment and unfolding of the individual through
equal distribution of development opportunities.
Upholding and unfolding are thus essential categories
of both sustainable development and peace. 

5 This dual role of holding and unfolding (Erhaltung und
Entfaltung) has been recognized in Bender (1991, 1998).
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Common features facilitate the joint conception
of sustainable peace (see chapters 1 by Brauch/
Oswald Spring and 9 by Brauch in this volume). The
idea of peace is accepted in political conflicts and
international relations, often as a normative concept
for the avoidance of violence and war. After the cold
war, however, sustainable peace became a framework
for global and planetary security, that would protect
the earth against environmental threats and harmo-
nize the conflicting goals of environmental and secu-
rity policy. Sustainable peace addresses multiple link-
ages in this nexus. On the one hand, it assesses the
negative interactions between armed conflict, environ-
mental destruction and low levels of development
(Scheffran/Vogt 1998). Both the lack of sustainability
and peace are associated with the loss of development
opportunities. If the world is more violent and less
peaceful, sustainable development may also be threat-
ened, and this could further aggravate conflicts. Deg-
radation of sustainability undermines living condi-
tions. This further undermines the conditions for
peace and leads to violence, running into a ‘vicious
cycle’ of a non-peaceful and unsustainable world,
where the principles of non-violence, justice and pres-
ervation of life are violated, thus distracting attention
from fair and equitable sustainable development. 

On the other hand, positive linkages can emerge
between human development, environmental protec-
tion and peace-building, leading to a ‘virtuous cycle’.
While sustainable development may contribute to
peace, the preservation of peace may be an essential
precondition for the cooperative implementation of
sustainable development. As suggested above, sustain-
ability connects the development opportunities of
society to the preservation of the environment, and
the development of individuals depends on the pres-
ervation of their existence in times of peace. To avoid
conflicts and to strengthen the positive links between
natural and social capital, it is essential that both the
natural and social sciences jointly contribute to inte-
grated sustainability strategies and that they find co-
benefits, e.g. through consensus, arrangement and
conflict resolution in environmental and security
issues. It is important to understand how environmen-
tal degradation, low levels of development, and vio-
lence mutually influence each other; but also whether
sustainable development can be achieved, even under
non-peaceful conditions; and whether peace is possi-
ble, even under unsustainable conditions. 

Whether positive (cooperative) or negative (con-
flictive) linkages will prevail depends on circum-
stances and human responses as well as on their

speed and adequacy. While both pathways may
develop in parallel, it is possible that there is a bifur-
cation or tipping point beyond which either pathway
could prevail, following mutually enforcing mecha-
nisms that trigger cycles of insecurity and violence or
cycles of cooperation and peace (see section 13.7
below). For the time being the world may enter an
undefined und uncertain path on the brink between
conflict and cooperation, where small changes may
drive regional development in one or the other direc-
tion. We may not know the boundary between stabil-
ity and instability, how far away we are from it, how
fractal its shape is, or how robust against changes it is.
For the time being, the world may be moving along
the edge close to a tipping point. 

If seriously implemented in the mechanisms of
local and global governance, the goal of sustainable
peace could be an important contribution to a preven-
tive strategy of global risk avoidance and reduction
rooted in the satisfaction of basic human needs with-
out destroying the essential conditions of life. People
who are satisfied with themselves, their natural envi-
ronment and their social livelihood are assumed to
have less incentive to use violence or violate the social
norms essential for their wealth. In this respect, sus-
tainable peace would be an important contribution to
the preservation of peace, more effective than
attempts to control violence in a non-peaceful world.6

In addition to the two aspects of preservation and
development (upholding and unfolding) already men-
tioned, the constructive and transformative aspects of
sustainable peace can be added by reference to a third
task: shaping and designing a future world. In the Ger-
man language the word ‘Gestaltung’ can be repre-
sented by the English term ‘configuring’ to fit some-
thing into a proper shape, form or design, thus
creating a harmonious relationship between the real
and the desired world.7 To summarize our conceptual
excursion, the triangular relationship between sustain-
ability, development and peace can be represented by
the three tasks of upholding, unfolding and configur-
ing (in German: Erhaltung, Entfaltung, Gestaltung,
following a suggestion by Bender 1991, 1998). In short:
upholding current abilities serves as a basis for unfold-
ing enabling opportunities and configuring environ-
mental transformation towards new pathways and
spaces. The challenge is to find viable pathways that

6 In German, the word for ‘satisfaction’ is ‘Zufriedenheit’,
which includes the word ‘Frieden’ meaning peace.

7 An alternative term is ‘immoulding’ which however is
obsolete in modern English language.
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transform current human–environment interactions
into the desired future ones, taking into account the
complex non-linear dynamics of the respective sys-
tems.

13.6 Viability as an Integrative 
Framework of Transformation 
Processes

The conceptual considerations in the previous section
have laid the ground for developing the overarching
integrative framework of ‘viability’ as a basis for ana-
lysing future transformation processes and pathways.
This goes beyond established approaches, such as for-
ward system dynamics simulations and integrated
assessment modelling based on rational choice and
optimal control of dynamic interactions between natu-
ral and socio-economic systems under climate change.

13.6.1 Tolerable Windows and Adaptive 
Control

Optimal control methods seek to maximize time-dis-
counted utility functions (welfare), which include
expected benefits, potential damages and the costs
invested. Integrated assessment models use optimal
growth of production functions with capital, labour
and technology to design climate policies (Nordhaus
1993; Edenhofer/Lessmann/Kemfert et al. 2006), usu-
ally assuming complete knowledge utilized to select
time-discounted control paths. The merits and limits
of optimization-based integrated assessment have
been widely recognized (see Füssel 2006). The
requirements of rational choice methods such as opti-
mal control and game theory, e.g. perfect foresight
and complete information, are hardly fulfilled in deci-
sions taken under conditions of deep uncertainty and
complexity. Going beyond optimization over long-
term horizons, adaptive decision-making and coopera-
tive management allow actions and targets to be
adjusted to the limited knowledge of the climate state
and the capabilities of decision-makers, as well as to
the complex socio-economic interactions that under-
mine predictability (Scheffran 2008a).

Forward-looking approaches determine a set of
emission trajectories based on computer simulations
in order to project future system dynamics from initial
conditions by variation of scenario-dependent param-
eters. An alternative method is to use inverse
approaches that calculate admissible ‘channels’ of
emission trajectories compatible with a tolerable or

targeted temperature range. An example is the Toler-
able Windows Approach (TWA) and related concepts
(safe landing, guard rails) that restrain and adjust the
path of GHG emissions to keep average temperature
change within viable bounds of natural and social sys-
tems and avoid critical risk levels (Bruckner/Petschel-
Held/Toth et al. 1999; Petschel-Held/Schellnhuber/
Bruckner et al. 1999). The space to manoeuvre for
future climate policy is provided by assessments and
judgments of climate change that take into account
vulnerabilities and adaptive capacities as well as criti-
cal thresholds for phase transitions and extreme
events that may cause qualitative system changes.
Once the tolerable boundaries are found, control var-
iables and regulation mechanisms for staying within
these boundaries are identified.

An extension of optimal control and TWA is adap-
tive control, where actions are taken according to
rules that respond to the actual state of a system in a
prescribed direction (Scheffran 2008b). Adaptive con-
trol approaches constrain and adjust GHG emission
pathways towards a target or towards staying within a
viability domain of the climate system (e.g. a certain
range of carbon concentration or global-average tem-
perature change). Actors decide and act on the basis
of incomplete knowledge, usually limited to a spatial
and temporal window of attention. An important rule
in climate policy is to stay below critical atmospheric
carbon concentration and temperature thresholds.
Other boundaries have been identified by Rockström,
Steffen, Noone et al. (2009). Once boundaries are
defined, the distance from the current position as
well as the rate of change constitute drivers that are
used to adjust the correcting response in order not to
exceed the threshold. 

Adaptive rule-based approaches are useful in com-
plex and deeply uncertain situations where actors do
not know enough about the future to calculate long-
term optimization (Scheffran 2008a, 2008b). Within
the range of uncertainty, a forward-looking actor can
estimate whether future pathways reach the target or
enter ‘forbidden’ areas, something which requires
actions within given constraints. Continuously
updated scientific information is essential for estimat-
ing whether expected future trends are tolerable
within given limits or corrections are needed, just like
steering and speed controls in a motor vehicle which
are adapted by sight, destination and events. Similar
adaptive control strategies are implemented in other
contexts via decision rules and responses to a chang-
ing environment, taking into account actions taken by
other actors. 



From a Climate of Complexity to Sustainable Peace: Viability Transformations and Adaptive Governance 327

Timing matters, as rapidly changing environments
require faster action than long-term decision-making.
For instance, impact-driven responses are too late in
climate policy because of the considerable time lag of
several decades between emission reductions and the
visible impact of climate change (such as sea level
change). In addition, the effect of policies will be
delayed: for instance, the replacement of infrastruc-
ture and technology such as buildings, power stations
and transport systems as part of a low-carbon trans-
formation can take several decades. Another issue is
time discounting by decision-makers, where the long-
term future is given a lower value than the short-term
future; this leads to ‘wait and see’ policies that favour
short-term investment priorities. More appropriate
are anticipative and adaptive strategies that are pre-
cautionary and seek to avoid risky pathways.

13.6.2  The Viability Framework of Anticipative 
and Adaptive Governance

Adaptive control and guard rails approaches can be
embedded in a broader management framework of
viability in order to analyse complex human–environ-
ment interactions and transformation processes. Since
the 1980s ‘viability’ has emerged as a paradigm in
complexity and sustainability science (Aubin 1991;
Grossmann/Watt 1992; Bossel 2001; Scheffran 2015a).
Originating from the Latin word ‘viabilis’, which com-
bines the words via and abile, viability refers to ‘able
and enabling pathways’ and the ability of a system,
such as an organism, ecosystem or social system, to
live, grow, and develop within the limits of its specific
environmental conditions and boundaries. These
boundaries may be transformed themselves by expan-
sion or reduction of the available space of possibilities
and opportunities.8 If as a result of changing environ-
mental conditions and human actions tolerable
domains of viability are left, key functions of the sys-
tem can be lost, and this threatens its identity and
existence. Catastrophic changes and cascading events
may lead to the loss of valuable functions and a break-
down of the system. To maintain viability it is essen-
tial for a system to stay within critical tolerance
thresholds of its ability to exist and set up control and
regulation mechanisms in time to avoid exceeding
these limits (Aubin/Saint-Pierre 2007). 

Viability theory provides methods and tools for
adaptive management of dynamic systems within
given boundaries. Mathematical viability theory stud-
ies algorithmic methods in complex uncertain systems
(e.g. the biosphere, societies, markets, rural and urban
areas, etc.) which develop in neither a completely
deterministic nor a completely stochastic way, in con-
junction with their viability constraints (Aubin/Saint-
Pierre 2011). 

A crucial but often neglected issue of viability is
identifying the ‘essential’ attributes that characterize a
system. While an individual system is represented by a
large set of attributes, a class of systems requires only
a limited set of attributes. For instance, the term
‘human’ is characterized by a few attributes that are
typical for all humans, while a particular human being
can be described in detail by numerous specific char-
acteristics such as size, weight, location, age, name,
etc. Interactions in the real world, such as moving
through time and space, continuously change attrib-
utes that are less essential while existential attributes
are preserved (such as the attributes that identify
humans in general). Transformations change attrib-
utes along certain pathways, some of which may be
essential and lead to qualitatively new systems, such as
the ones that have created humans in biological evolu-
tion or that identify them in social evolution. Concep-
tions and constructions of identity play an essential
role, as these define the key attributes and functions
of the system—those that are to be maintained or
achieved. 

Viability combines quantitative and qualitative
indicators that are partly subject to measurable data
and scientific criteria (e.g. threshold for breakdown of
ecosystems, number of conflicts) and partly subject to
value-based judgements for the ‘essential’ attributes of
identity or liveability of socio-ecological units (organ-
isms, humans, societies) which can decide according
to their own constructions and follow rules about
when and why they change behaviour. Viability trans-
lates judgments based on value and capability into sys-
tem states and trajectories that are to be achieved or
avoided. 

To preserve the attributes essential for a system’s
identity, certain capabilities are required to compen-
sate for disturbances. Where the permissible limits are
and when the viability of a system is compromised are
things that are difficult to determine for complex sys-
tems. Exceeding limits means losing system functions
and capabilities that are essential for their identity. If
identity is based on a large number of key attributes,
viability is harder to achieve if any of these attributes

8 Wikipedia refers to viability as the ability of a system to
maintain itself or recover its potentialities. This resem-
bles elements from the definition of resilience in a
wider context.
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is threatened. If critical thresholds are passed, the sys-
tem is more difficult to stabilize. In particular, this is
the case once a loss of crucial capabilities is experi-
enced (such as human disabilities in walking or see-
ing) or pathways are pursued that provoke hostile
responses from others that exceed the system’s own
capacity to deal with. On the other hand, additional
capabilities can be gained along these pathways, e.g.
by growing income or cooperative connections in
social networks, thus creating mutual benefits. To
meet the ‘precautionary principle’, early (self-)regula-
tion mechanisms are required in order to prevent
instability and maintain a system without compromis-
ing the viability of interconnected systems. 

In the environmental field, viability-related
approaches have been applied, for example, to the
design of tolerable windows for fish harvests (Ben-
Dor/Scheffran/Hannon 2009; Eisenack/Scheffran/
Kropp 2006) and to guard rails for greenhouse gas
concentration (Petschel-Held/Schellnhuber/Bruck-
ner et al. 1999). Like any type of control this approach
selects certain future pathways in dynamic systems
and excludes others, by following normative con-
cepts. Viability allows other concepts such as stability,
resilience, sustainable development and peace to be
integrated as specific representations for particular
contexts, each having specific mechanisms to tackle
climate change (Redman 2014). Since climate change
may threaten the viability of systems and push them
towards non-viable dynamics, it is important to dimin-
ish climate vulnerability and strengthen adaptation, to
avoid the creation of a dangerous chain of events
before it develops and becomes unstoppable. 

The viability concept is closely related to the adap-
tive management of transformation processes in
human–environment interactions (Scheffran/Link/
Schilling 2012; Scheffran 2015a). Viable adaptive con-
trol is a useful instrument for designing and adjusting
the complex interaction between the socio-economic,
environmental and political spheres in natural
resource management (see, for example, Aubin/Saint-
Pierre 2007). Once political requirements or goals are
defined, they can be translated into boundary condi-
tions that allow stakeholders to identify the controls
necessary to stay within sustainable limits and main-
tain resilience, e.g. for resource use or carbon emis-
sions, and to avoid non-viable regions of collective
human action in rural–urban interactions. Viable con-
trol and adaptive management are needed to imple-
ment actions based on locally updated information
and decision rules for each actor that respond to the
changing state of a system (Scheffran 2015a). In this

context a conceptual framework and a meta-model of
multi-stakeholder interaction processes will be appro-
priate to implement the viability concept (see the VIABLE
model in the next section).

Viability assessment seeks to identify non-viable
areas and critical thresholds where the identity or
existence of the system is threatened, for instance crit-
ical levels of water scarcity, food insecurity, poverty,
mass movements, conflict escalation and ecosystem
stability. The next task is to analyse dynamic pathways
and consequences in the indicator space, identifying
key patterns and trends in the earth system and how
they could be affected by climate change projections.
Using the classification of typical non-viable patterns
and pathways in hot spots, possible destabilizing and
conflicting pathways and responses that exceed criti-
cal thresholds and lead to non-viability would be
explored, and their likely consequences discussed.
Assessments can evaluate past trends and projected
scenarios regarding the key indicators, including
agent-based modelling of potential pathways and
response patterns.

Finally, key capabilities, opportunities, rules and
institutional mechanisms are identified in order to
regulate and control the viability of pathways in the
indicator space, avoiding or moving away from non-
viable areas or crossing thresholds in either direction.
Specifically, this includes variables that affect the
pathways towards increasing viability of human–envi-
ronment interaction; it also includes the discussion of
opportunities for viable regulation and control. Exam-
ples are water, food and energy infrastructure and effi-
ciency; possible social and technical innovations in
resource use; social networks and remittances from
migrants; cooperation, collective action, institutions
and governance mechanisms; and strategies for disas-
ter management, protection and resilience. The
impacts of alterations in crucial couplings can be stud-
ied in order to improve viability in resource or
migrant networks and possibly allow the resolution of
conflicts between agents. Viability theory can be used
for analysing and testing boundary conditions for var-
ious human–environment interactions.

The viability concept can be expanded to conflict
studies in the context of viable adaptive networks
(Scheffran/Link/Schilling 2012; Scheffran 2015a).
While conflict escalation may violate essential viability
conditions (e.g. through the use of violence), institu-
tional mechanisms and regulations can maintain via-
bility through conflict resolution and cooperation.
The viability concept can also be used for analysing
transformation processes between opposing pathways
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of sustainability and non-sustainability, conflict and
cooperation, or peace and war. In the next section, a
framework is described for modelling such transi-
tions.

13.7 The VIABLE Model Framework of 
Societal Transformation and 
Adaptive Governance

To study the complexity and stability of interactions
between systems and agents, various methods and
tools have been developed, including system dynam-
ics, dynamic game theory, agent-based modelling and
social network analysis. Particularly relevant for com-
plexity thinking are adaptive networks that switch
dynamically between alternative pathways in response
to changing internal and external conditions. Under-
standing the emergence of collective behaviour and
the evolution of cooperation is a dynamic field of cur-
rent interdisciplinary research. Of great interest is the
dynamic spread of processes and patterns across
social networks, such as the diffusion of social behav-
iour or technical innovations (e.g. Kempe/Kleinberg/
Tardos 2005; Angourakis/Santos/Galán et al. 2014).
Social networks evolve through processes of interac-
tion such as conflict, cooperation, competition, and
coalition formation among a large number of partici-
pants (Flint/Diehl/Scheffran et al. 2009; Maoz 2010).

13.7.1  The VIABLE Model of Human Action 
and Social Interaction 

In the remainder of this chapter, example cases of
transformation processes are highlighted in the frame-
work of a dynamic agent-based model of social inter-
action that has been developed by the author. The
model framework VIABLE (Values and Investments in
Agent-Based interaction and Learning for Environ-

mental systems) describes the dynamic behaviour and
interaction of agents who apply (invest) proportions
of their available capabilities (C) according to priori-
ties (P) to given action pathways (A) that change their
environment (X). The observed impacts are evaluated
based on the agent’s values and goals (V), which are a
function of the benefits, costs, and risks of the actions
taken. Over time, an agent’s actions are adjusted
through repeated feedback and learning cycles accord-
ing to decision and adaptation rules in response to
environmental changes, the actions of other agents,
and the assessment of expected benefits, costs and
risks associated with each action path. These actions
are adjusted according to the agent’s ability to evalu-
ate the natural and social environment around them
and implement their decision rules.9 Since the choice
between different action pathways and the emerging
social interaction patterns (such as conflict and coop-
eration, social networks and coalition formation) are
core elements of the VIABLE model, it offers a frame-
work for the modelling of transformation processes.
Rather than explaining the structure of the model in
detail (which has been done elsewhere: Scheffran
2003; Scheffran/Hannon 2007; Bendor/Scheffran
2016), a few examples and results are given in fields
where the model has actually been applied to transfor-
mation processes.

13.7.2 Ending Nuclear Deterrence: Missile 
Defence and Nuclear Disarmament

The VIABLE model had its origins in the analysis of
the cold war arms race between the superpowers in
the 1980s, starting from the question of how to end
nuclear deterrence, and moving from Mutually
Assured Destruction (MAD) to Mutually Assured
Survival (MAS). Alternative approaches have been
presented: missile defence (the Strategic Defense Ini-
tiative SDI launched by US President Ronald Reagan
in March 1983) or complete nuclear disarmament
(suggested by the Soviet General Secretary Mihkail
Gorbachev’s plan in January 1986) (see figure 13.5).
Concerns about destabilization led to the failure of
the Reykjavik summit in October 1986, when both
strategies became incompatible.        

To study the complex intricacies of these issues,
the SCX Model of security, cost and armament
dynamics was developed in a PhD thesis by the author
between 1986 and 1989, a year of momentous transi-

Figure 13.4: The VIABLE adaptive model framework.
Source: Scheffran, Link and Schilling (2012).

9 Model variants such as SCX, VCX, and VCAPS have
been used in different application fields.
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tions that led to the end of the cold war (Scheffran
1989).10 Figure 13.6 shows fifty-year model runs for
two selected variables (Security and Cost functions)
for one of the scenarios. The results show variation of

the so-called ‘worst-case parameter’ between worst-
case (w = -1) and best-case (w = +1) assumptions
within a range of uncertainty of variables of strategic
warfare (e.g. number of nuclear-armed missiles, capa-
bilities of missile defence and space weapons, explo-
sive yields, multiple warheads, missile accuracy, costs,
etc.). The middle of the uncertainty range is repre-
sented by w = 0. It is striking that in the transition
between the extreme cases a qualitative change of cas-
cading events beyond a tipping point occurs. Moving

Figure 13.5: Competing transition plans for ending nuclear deterrence in the 1980s: cost projections for Reagan’s SDI
plan (upper part) vs. Gorbachev’s plan for the elimination of nuclear weapons. Source: Adapted from: (top)
Pike (1985: 11); (bottom) Spiegel (1986: 98).

10 The thesis was submitted in early October 1989 and the
final defence took place on 21 December 1989. In
between these dates, the Berlin Wall fell, and with it the
East European political regimes of the Warsaw Pact,
except for the Soviet Union, which disappeared in 1991.
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from negative perceptions (negative security and high
costs) to positive perceptions (positive security and
low costs) there is a transition zone around w = 0

with strong chaos-like fluctuations. Thus, for the same
initial strategic situation, completely different out-

Figure 13.6: Simulation of the transition from negative (worst case w = -1) to positive (best case w = +1) perception of the
SCX arms race model, with a chaos-like oscillation around w = 0. The figure shows the security function
(lower part) and cost functions for the fluctuating scenario (total and variable cost, upper part) δ = 0 implies
no time delay in responses. Source: Scheffran (1989: 245). 

Figure 13.7: Tipping point in global nuclear arsenals. Source: Scheffran/Burroughs/Leidreiter et al. 2015, based on data
from the Bulletin of the Atomic Scientists.
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comes result, depending on interpretation from hos-
tile to friendly attitudes on both sides. 

Such a shift from hostile to friendly attitudes and
perceptions actually occurred between 1986 and 1989
when Gorbachev’s policy of glasnost and perestroika
opened the way for a new relationship between the
United States and Russia. Threat perceptions declined
after 1989 when the Soviet Union disappeared in 1991
and both sides significantly reduced their nuclear arse-
nals (figure 13.7) and even considered the complete
abolition of nuclear weapons. At the same time, the
United States continued to push for missile defence.
This led to a hostile reaction from Russia and is one
of the factors in the new climate of hostility that has
slowed down progress in nuclear disarmament. This
points to the fact that these issues are still relevant
today.

13.7.3 Modelling Complex Conflict Landscapes 
and Cycles of Violence after the Cold 
War

After the chaotic ending of the cold war, the new con-
flict environment became increasingly complex, with
a growing number and diversity of agents and multi-
ple overlapping security dimensions. Within the SCX
model variant of the VIABLE framework, the fractal
security landscape can be represented by the bifurca-
tion diagram in figure 13.8, which shows the range of
anti-symmetric security dilemma situations for an
increasing reaction (given by the so-called memory
parameter) which indicates the strength of the agents’
responses to an experienced change of security (for
instance a strong response to security losses). For low
reactivity the system shows periodic oscillations
around the satisfying security state (here S = 0); for
growing reaction the oscillation is damped and asymp-
totically approaches zero. With a further increase in
reactivity a cascading sequence of security states
emerges, which matches the famous bifurcation dia-
gram of the logistic map in chaos theory (Jathe/Schef-
fran 1992). It is interesting to see that strong reactions
to changing security situations may lead to overshoot-
ing in one or the other direction; this makes it hard if
not impossible to predict future security transitions
beyond the edge of chaos, since small events may
drive the situation in one or the other direction. In a
tightly coupled world of complex crises, rapidly
changing security situations can emerge (as described
in earlier sections of this chapter).         

What adds to the complexity is the interaction of
multiple agents. Going beyond two-player games, a

hypothetical situation of thirty agents each is consid-
ered, with asymmetrically distributed initial condi-
tions of security and costs (marked by crosses +) and
impacts on each other in their social networks (figure
13.9). Following the dynamics of the SCX model the
agents separate into those diminishing security and
increasing costs (running into conflictive interactions)
and those who benefit from the interaction by
improving security at declining costs. Thus, the world
falls apart (bifurcates) into ‘winners’ and ‘losers’, pro-
vided there are no behavioural changes, represented
by shifting impact factors (Scheffran 2003). Who
belongs to either group largely depends on the initial
conditions and the stability of the interaction matrix,
measured by its eigenvalues. While most agents who
initially are in the negative or positive security domain
stay there, several agents cross the divide as a result of
the interaction (they either win or lose from the
efforts of others).               

Many conflicts are related to the ‘security
dilemma’, where threats to the security of one agent
provoke reactions that threaten the security of other
agents, contributing to the ‘cycle of violence’ men-
tioned above (Scheffran/Ide/Schilling 2014). As a
prominent example, this inherently unstable interac-
tion led to cascading threats in World War 1 (Flint/
Diehl/Scheffran et al. 2009). The dynamics of the
conflict is driven by the interaction between motiva-
tion (incentives for survival and countering oppo-
nents) and capability (increasing losses and needs for
violent force). Violence can transform (e.g. from inter-
communal violent conflict to insurgencies or inter-
state wars) and spread to neighbouring states or
regions, e.g. through (cross-border) migration, ethnic
links, natural resource flows, black markets or arms
exports. Societies prone to spirals of violence are
those in transition or on the edge of instability, such
as fragile and failing states with social fragmentation,
weak governance and inadequate management capac-
ity (Scheffran/Ide/Schilling 2015). Key variables and
pathways of interaction between two actors are pre-
sented in figure 13.10. Here the resources and capabil-
ities of each actor may be applied for productive pur-
poses (creation of wealth assets) in cooperation or for
destructive purposes (building and use of violent
force) in conflict. Once critical thresholds of insecu-
rity and violence have been passed, a self-enforcing
spiral of violence may emerge when violent acts pro-
voke more violent acts; similarly, a self-enforcing cycle
of cooperation and peace can be induced (see Schef-
fran/Ide/Schilling 2014). Agents can choose to switch
from productive to destructive purposes (and vice
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Figure 13.8: Security bifurcation diagram of the SCX model for the anti-symmetric case of two agents (here agent 1 is
shown). Source: Jathe and Scheffran (1992).

Figure 13.9: Dichotomy between winners and losers for a large number of agents. Source: Scheffran (2003).
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versa) according to their motivations; collective
actions could drive agents into self-enforcing cycles of
violence or cooperation.

13.7.4 From Climate Risk to Emission 
Reduction

Human–environment interaction has been extensively
simulated within the VIABLE model framework (and
its VCX variant for value V). Besides other examples,
e.g. cooperative and sustainable management of fish-
eries (Scheffran 2000; Bendor/Scheffran 2009), mod-
elling of energy and climate change has played an
important role. In a simplified model version with
adaptive control strategies the impact of parameter
variations is demonstrated so that the conditions can
be visualized that lead to the transition from high-
emission to low-emission pathways, starting from a
baseline business-as-usual scenario and a 2°C temper-
ature limit (figure 13.11). The model is less a predic-
tion than a demonstration tool that describes the fun-
damental dynamic relationship between actual and
cumulative carbon emissions, atmospheric carbon
concentration and global temperature change beyond
pre-industrial levels for a particular parameter choice. 

Figure 13.11a shows variation of the abatement
costs per emission unit, which demonstrates that the
target is nearly achievable for a unit cost of $20–50 bil-
lion, which will reduce the level of carbon emissions
by 1 Gt (with some overshooting). For larger unit
costs, temperature exceeds the limit. Variation of the
maximum reduction cost shows the relevance of the
total investment that the world is willing to spend on
emission reductions each year (figure 13.11b). For the
baseline case, $100 billion per year may stop tempera-
ture growth in about 100 years and reverse it but still
misses the target, while $200 billion per year would
prevent temperature from exceeding the limit and
bring it back below the threshold. For high climate
sensitivity (above 3.5°C) the temperature target is
missed, while a lower sensitivity of 2.5°C starting from
the baseline allows the temperature increase to be
reversed below the threshold after temporarily over-
shooting (figure 13.11c). Finally, the model is sensitive
to the initial trend of emission growth as a main
driver of global warming (figure 13.11d). 

Going beyond the world as a single agent, other
simulations over fifty years are presented for two
agents, called ‘North’ (industrialized countries: Actor
1) and ‘South’ (developing countries: Actor 2), modi-
fying a basic integrated assessment model (Nordhaus

Figure 13.10: Framework for transitions between cycle of violence and cycle of cooperation between two agents.
Source: Scheffran, Ide and Schilling (2014).
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1993) with adaptive elements from the VCX model
(Scheffran/Jathe 1995, Scheffran 1999). Both regions
are striving for a certain level of wealth, slightly above
the present average for the North and much higher
than in the South. Both invest in energy production
which increases wealth but also increases the potential
environmental damage (risk) from climate change,
which may affect GNP negatively. The choice of the
other model parameters (population growth; emis-
sions, costs, wealth and risk effects per unit of energy;
initial conditions for energy consumption, GNP, CO2
content of the atmosphere) represent a standardized
reference case, meant to correspond to the initial year
1990.

As expected, in the numerical simulation the
attempt by the developing region to reach the level of
wealth per capita of the industrialized region, despite
a doubling of the population, leads to a dramatic
increase in energy consumption and GNP to more
than fifty times the present level. After about ten
years, the South outstrips the North’s GNP, but the
North achieves the goal of GNP per capita sooner.
The CO2 content of the atmosphere increases about

fivefold, which is associated with high risks (a few per
cent of GNP).

To avoid this pessimistic catastrophe scenario, a
few parameters are altered: a linear decline in the
population growth rate, lower and asymmetric wealth
targets in North and South, technologies with fifty
per cent lower CO2 emissions, fifty per cent higher
energy efficiency, and higher energy costs. Under
these conditions, energy consumption in the South
only grows about fourfold, while it declines by half in
the North. The CO2 concentration in the atmosphere
increases to a slightly higher level than today but
much lower than in the first scenario. The lower
wealth goals are achieved, despite drastic increases in
energy prices, with substantially less environmental
damage (below one per cent of GNP).  

13.7.5 Technical Innovation and Coalition 
Formation in Sustainable Energy 
Transitions

One of the greatest challenges is the transformation
of the energy system from fossil and nuclear power to
renewable energy sources. The key questions are

Figure 13.11: Temperature change for parameter variations of: (a) unit reduction cost; (b) maximum reduction cost; (c)
climate sensitivity; (d) initial emission trend. Source: Scheffran and Hannon (2007).



336 Jürgen Scheffran

focusing on the conditions for switching to low-car-
bon energy pathways, and building societal infrastruc-
tures and coalitions to support an energy transition.
Integrated assessment in the VIABLE model frame-
work couples a basic climate model to economic pro-
duction with energy as a production factor, which is

controlled by the allocation of investments to alterna-
tive energy technologies. Investment strategies are
shaped by value functions, including utility, costs and
climate damages for a given future time horizon, and
these are translated into permissible emission limits
for keeping atmospheric carbon concentrations and

Figure 13.12: Simulation of the simplified SCX model dynamics for population, energy consumption, atmospheric CO2
concentration, gross national product (GNP), risk/GNP and GNP/capita for two actors over fifty years
(North: solid line, South: dotted line). Upper simulation: Catastrophe scenario if the 1990 situation continues,
for high prosperity goals; lower simulation: Stabilization scenario for smaller population growth, lower wealth
goals, lower emissions, higher efficiency and higher costs per energy unit. Source: Scheffran (1999).
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global mean temperature below a given threshold.
Conditions for switching between energy paths with
different costs and carbon intensities are identified,
and the sensitivity of the results to variation in crucial
parameters is discussed, in particular time discount-
ing, climate damage, taxes, and time horizons for
decision-making (Scheffran 2008b).  

Two energy paths are compared: the established
path, and a new path with twice that cost and half the

emissions per energy unit. The variables in figure 13.13
are carbon emissions, per capita production, atmos-
pheric CO2 concentration and temperature change
over a period of 100 years for high- and low-carbon
pathways. While emissions show the largest variation,
between 10 GtC/year for high-emission technology
and 2 GtC/year for low-emission technology, per cap-
ita production varies only by a small margin of 1–2 per

Figure 13.13: Range of variables (carbon emissions, per capita production, atmospheric CO2 concentration, temperature
change) over 100 years for low- and high-emission energy paths. Source: Modified from Scheffran (2008b).

Figure 13.14: Value difference between high and low emission energy technology with variation of damage factor (left)
and carbon price (right). Source: Modified from Scheffran (2008b).
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Figure 13.15: Interplay between energy providers and customers for different energy paths (marked here by A and B).
Source: Adapted and modified from Scheffran (2006).

Figure 13.16: Simulation of adaptive coalition formation with two energy paths for two energy providers (coalitions),
represented by C1 and C2, and six customers A1 to A6 using energy to produce value. Source: Scheffran
(2006).
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cent. Concentration varies between around 400 and
550 ppm after 100 years, while temperature varies
between 1.5°C and more than 2.5°C.

Figure 13.14 plots the annual value differences
between high- and low-emission energy technologies
for different time horizons of decision-making. It
plots value differences against time horizons for vary-
ing damage factors (figure 13.14a) and carbon taxes
(figure 13.14b). There is an initial value barrier against
switching towards the low-carbon energy path, which
declines with increasing damage and tax. Increasing
climate damage lowers the barrier until it becomes
negative. Accordingly, a tax will reduce the barrier,
but much faster. A tax creates a relative incentive to
switch to new technology in the near term. The exam-
ple case demonstrates that timing matters. Will emis-
sion reductions and investment be delayed to a later
stage, running the risk of severe climate change, or
will the required action be taken earlier, at the cost of
diminished near-term economic benefits? Even
though the overall value may be still the same, both
paths differ considerably with regard to the distribu-
tion of risks and costs in time and space. 

As suggested earlier, energy transitions are driven
by multi-agent interactions. These have been simu-
lated in the VIABLE framework in order to analyse
the formation of adaptive coalitions among energy
providers and consumers, where the coalitions have
been formed to allocate investment to different
energy pathways to generate value (for model struc-
ture, see Scheffran 2006 and figure 13.15). Each coali-
tion of energy producers receives payments from indi-
vidual consumers to supply energy through different
energy paths to produce value for the consumers.
Here we have a triple decision situation: allocation of
investment from consumers to producers and from
producers to energy paths, and distribution of value
to consumers. Each of the decision variables follows
adjustment rules.

Figure 13.16 presents the hypothetical interplay
between two energy providers and six customers who
have the choice between two energy paths: the old
technology path with high emissions and low costs,
and the new one that cuts emissions by up to fifty per
cent, but where unit costs are up to fifty per cent
higher (Scheffran 2006). Customers differ in energy
efficiency of production, where the efficiency for
energy 1 declines from customer 1 to 6 and the effi-
ciency for energy 2 increases from customer 1 to 6.
The range for unit cost, efficiency and carbon emis-
sions is a factor of two, and damages per emission
unit gradually increase from the first customer to the

sixth customer. The generated value of the agents can
be reinvested. The model runs in figure 13.16 show a
growth in the resources of agents and coalitions,
where agents A1 and A6 and coalition C2 have the
strongest growth rates. Coalition C1 specializes in the
old energy path and coalition C2 in the new energy
path, where both have cost advantages. Customer A3
is largely indifferent between the coalitions. Custom-
ers A1 and A2 emerge as early adopters of the new
energy path and prefer coalition C2 while customers
A4 to A6 still prefer coalition C1 which represents the
established cheaper energy path with higher emis-
sions. In another study, the adaptive model has been
applied to emission trading in eleven world regions
(Scheffran 2004; Scheffran/Leimbach 2006).  

13.8 Conclusions

In an increasingly interconnected world where sys-
tems are tightly coupled across different scales, stabi-
lization of human–environment interactions under
conditions of climate change is a major challenge in
international relations that requires the integration of
complexity science with global governance. This chap-
ter has highlighted several cases of complex crises,
where interconnected systems and cascading events
have magnified individual events to the degree that
they affect the stability of large systems. Climate
change is considered a ‘risk multiplier’, which disturbs
the balance between natural and social systems and
amplifies the consequences through complex impact
chains in interconnected systems. Through multiple
pathways, climate change can affect the functioning
of critical infrastructures and supply networks; inten-
sify the nexus of water, energy and food; lead to pro-
duction losses, price increases and financial crises in
other regions through global markets; undermine
human security, social living conditions and political
stability; and trigger or aggravate migration move-
ments and conflict situations. 

Whether these linkages will materialize ultimately
depends on the strengths and sensitivities of each cou-
pling. Some effects could act over long distances, for
instance through interventions or humanitarian aid in
remote regions affected by violent conflict or large
migration movements. Climate change as a threat
multiplier could affect different security dimensions
and provoke ‘security dilemmas’ with an increasing
level of threat perceptions and armed conflicts. In the
most affected states the erosion of social order and
state failure could be aggravated, leading to a spiral of
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corruption, crime and violence. To stabilize the inter-
action, actors could move towards mutually beneficial
solutions (win–win), e.g. by resource sharing and risk
management. Whether climate stress fuels a cycle of
violence or climate policy drives a transition towards
a cycle of cooperation and sustainable peace depends
on the human and societal responses (figure 13.17). 

An integrative framework of human–environment
interaction can help us to analyse destabilizing devel-
opments, tipping elements and cascading risks. To
survive destabilizing consequences, affected systems
need to adapt to the changing circumstances to
ensure their viability. Concepts of anticipative and
adaptive governance influence critical decision points
and adjust actions along multiple causal chains to pro-
tect human security, develop social livelihood and
strengthen societal resilience. The goal is to avoid
risky pathways and facilitate a qualitative and self-
organized system transformation towards sustainabil-
ity. Nevertheless, given the complexity and intercon-
nectedness of affected systems, significant uncertain-
ties exist regarding consequences and related damages,
and this underscores the need for new approaches to
decision-making under conditions of uncertainty and
novel concepts for addressing the nexus of multiple
problem areas that lead to complex crises.

To some degree, social systems have the ability to
cope with the magnitude of climate change and
develop possible alternative pathways of human
responses and actions. To succeed, responses need to
be timely and adequate compared to the speed and

intensity of climate change. A key question is to what
degree of climate change societies can adapt, and how
effective and creative they are in developing coping
strategies that are complex enough to deal with the
challenges. One task is to translate environmental
change into new social and political structures and
institutions that avoid or minimize social instability.
Rules and regulations that guarantee peaceful coexist-
ence are characteristic of a viable society and this in
turn is important for satisfying human needs.

Concepts of resilience, viability and sustainable
peace can strengthen people’s social capability in their
effective, creative and collective efforts to handle the
problems of climate change. In a resilient social envi-
ronment, actors are able to cope with and withstand
the disturbances caused by climate change in a
dynamic way that will enable them to preserve,
rebuild, or transform their livelihood. Key viability
strategies, supporting a “new climate for peace” (Rüt-
tinger/Stang/Smith et al. 2015), include climate miti-
gation and adaptation; the building of networks, the
cultivation of diversity and the maintenance of flexi-
bility; migrant networks that facilitate the exchange of
knowledge, income and other resources; new capabil-
ities to manage disasters; arms control, non-prolifera-
tion and disarmament; regional security concepts, cri-
sis prevention, conflict resolution and confidence-
building; and innovative institutional frameworks and
legal mechanisms. The 2015 Paris Agreement offers a
framework of opportunities that need to be realized.

Figure 13.17: Future climate pathways, tipping points and cascades between conflict and cooperation. Source:
Modified from Scheffran (2015a).
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14 The First Decade of Initiatives for Research on the Human 
Dimensions of Global (Environmental) Change (1986–1995)

Lourdes Arizpe1, Martin F. Price2 and Robert Worcester3

Abstract

By the end of the 1980s, very different meanings of 'global change' existed, promoted by different constituencies
in the social and natural sciences (Price 1989). One could be described as anthropocentric, emphasizing the
interactions between people and their institutions, primarily at scales extending to decades. This chapter pre-
sents and discusses the emergence of initiatives for research on the human dimensions of global change until
the 1996 launch of the International Human Dimensions Programme on Global Environmental Change
(IHDP). In 1987, the International Social Science Council (ISSC) joined with IFIAS and UNU to develop a
Human Response to Global Change Programme. In 1990, ISSC launched the Human Dimensions of Global
Environmental Change Programme (HDP), based on the “Framework for Research on HDGEC” (Jacobson/
Price 1990), identifying seven broad areas in which research should be done. The first half of the 1990s were
also characterized by the emergence and development of various national and regional (e.g., European) initia-
tives for research on HDGEC. In the subsequent two decades, as described elsewhere in this book, substantial
advances have been made; many of them emerged from the initiatives described in this chapter.

Keywords: Social science, global environmental change, International Social Science Council, human dimen-
sions of environmental change, land use, deforestation, industrial metabolism, social sustainability, culture and
sustainability, perceptions and opinions on environmental change. 

14.1 Introduction4

As1 several2 chapters3 in this volume4 clearly show,
our planet is experiencing changes at the global scale.

The volume’s title refers to ‘global environmental
change’, but the biophysical environment is only part of
the complex world in which we live, and many other
parts of this are also experiencing changes at the global
scale. These include social, economic and political sys-
tems and, until the early 1980s, the predominant use
of the term ‘global change’ was by social scientists, to
refer to changes in these systems. For example, the
philosopher Robert Heilbroner stated that “Every-
body senses that our age is one of profound turmoil,
a time of deep change” (Heilbroner/Campbell 1975).
He identified the proliferation of nuclear weapons,
population growth and industrial growth as fundamen-
tal problems, linked to significant concerns about pol-

1 Lourdes Arizpe, is former President of the International
Social Science Council, held the position of Assistant
Director General for Culture at Unesco and is Professor
at the National University of Mexico (la2012@correo.crim.
unam.mx).

2 Martin F. Price, Professor, University of the Highlands
and Islands, UK, UNESCO Chair in Sustainable Moun-
tain Development, Perth College, Perth, Scotland, UK;
Adjunct Professor, University of Bergen, Norway; Email:
<martin.price@perth.uhi.ac.uk>.

3 Sir Robert Worcester KBE DL is the Founder of MORI
(Market & Opinion Research International), London,
former President of the World Association for Public
Opinion Research (WAPOR) and former Senior Vice
President of the International Social Science Council. 
Sir Robert is Emeritus Chancellor of the University of
Kent and Visiting Professor of Government at LSE, as
well as Deputy Chairman of the Magna Carta Trust.

4 Of this chapter, section 14.1 and 14.2 rely heavily on
Price, M.F. 1989: “Global change: defining the ill-
defined”, in: Environment, 31 (8), 18–20, 42–44, and
Price, M.F. 1990: “Humankind in the biosphere: the evo-
lution of interdisciplinary research”, Global Environmen-
tal Change; Human and Policy Dimensions, 1, 3–13.
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lution, inflation, energy and national security, and the
possible loss of affluent lifestyles. Through the late
1970s and well into the 1980s, ‘global change’ contin-
ued to signify social and political change associated
with similar challenges, such as international insecurity,
unequal development, and decreases in the quality of
life (Väyrynen 1979; Gazzo 1979; Prebisch 1980; Gati
1983; Price 1989).

In the 1980s, the concept of ‘global change’, now
more commonly referred to as ‘global environmental
change’, emerged, first in a study sponsored by the
National Aeronautics and Space Administration
(NASA), which effectively identified that we are now
in the Anthropocene, referring to “changes that may
affect the habitability of the earth” (Goody 1982: 3).
In the following years, publications resulting from a
study concluded by the US National Research Council
(NRC, 1983) and a symposium sponsored by the Inter-
national Council of Scientific Unions (ICSU) in 1984
(Malone/Roederer 1985) specifically referred to global
change and led to the establishment of the Interna-
tional Geosphere–Biosphere Programme (IGBP),
launched in 1986 as “A study of global change”. Over
the next two years, a plan for action was developed,
outlining a research programme with four main com-
ponents: terrestrial biosphere–atmosphere chemistry
interactions; marine biosphere–atmosphere interac-
tions; biospheric aspects of the hydrological cycle;
effects of climate change on terrestrial ecosystems
(IGBP 1988).5 

Thus, by the end of the 1980s, very different mean-
ings of ‘global change’ existed, promoted by different
constituencies in the social and natural sciences (Price
1989). One could be described as anthropocentric,
emphasizing the interactions between people and
their institutions, primarily at scales extending to dec-
ades. The other could be described as geocentric,
emphasizing the interacting processes of the Earth’s
atmosphere, biosphere, geosphere and hydrosphere,
typically over far longer timescales. While people were
recognised as driving forces, and also as affected by
climate change and the productivity of ecosystems,
they were not at all a focus, as encapsulated in a ‘con-
ceptual model of global system’ published by NASA’s
Earth System Science Committee (ESSC 1988) in
which ‘human activities’ were restricted to three ‘bub-
bles’ around the edge of the diagram. In this context,
the goal of this chapter is to present and discuss the

emergence of initiatives for research on the human
dimensions of global change—incorporating elements
of both meanings—until the 1996 launch of the Inter-
national Human Dimensions Programme on Global
Environmental Change (IHDP).6

14.2 The Institutional Framework

As described below, the International Social Science
Council (ISSC) launched the Human Dimensions of
Global Environmental Change Programme (HDP) in
1990. This was the outcome of a long process involv-
ing a considerable number of institutions, introduced
briefly in this section.

The ISSC 7 was created in 1953 as UNESCO set
out to establish international non-governmental
organizations (NGOs), including scientific organiza-
tions. In the aftermath of World War II, scientists
were to develop their arts and sciences to reconstruct
new and peaceful countries (Platt 2002: 12). Claude
Lévi-Strauss became the first Secretary General of the
ISSC. In accordance with its first two aims, to
“advance the quality, novelty and utility of the social sci-
ences worldwide [and] advance social science research
across national and regional boundaries”,8 the estab-
lishment of disciplinary organizations and national
social science associations was encouraged. By the
end of the 1980s, the ISSC had more than sixty mem-
ber organizations and member associations, and took
the initiative to create several important research pro-
grammes.

In 1969, ICSU established the Scientific Commit-
tee on Problems of the Environment (SCOPE); its
objectives included “to advance knowledge of the
influence of humans on their environment, as well as
the effects of these environmental changes upon peo-
ple, their health and welfare”.9 While ICSU’s member
unions are from the natural sciences, during the
1980s, two, from the disciplines of geography and psy-
chology, were also members of the ISSC.10 The estab-
lishment of SCOPE derived particularly from increas-

5 The IGBP closed at the end of 2015. Many of its activi-
ties are now part of Future Earth: see <http://www.
futureearth.org/>.

6 For a previous assessment see: Louise von Falkenhayn,
Andreas Rechkemmer and Oran R. Young and at:
<http://www.ihdp.unu.edu/>.

7 At: <http://www.worldsocialscience.org/> (12 January
2015), and at: <http://ngo-db.unesco.org/r/or/en/
1100053199> (12 January 2015).

8 At: <http://www.worldsocialscience.org/about/history-
mission/>, accessed 12 January 2015.

9 At: <http://www.scopenvironment.org/downloadpubs/
scope5/foreword.html> (21 December 2014).
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ing awareness of the interactions of people and the
biosphere, as manifested particularly by the 1972 UN
Stockholm Conference on the Global Environment,
for which SCOPE prepared the first report (SCOPE
1971). While many projects until the end of the 1980s
focused almost exclusively on natural sciences, others
involved significant numbers of both natural and
social scientists (Price 1990).

A further four relevant global institutions emerged
in the early 1970s, showing the increasing recognition
of the need for international and interdisciplinary col-
laboration with regard to the challenges of global
change. UNESCO’s Man and the Biosphere (MAB)
programme began in 1971. Its general objective was
similar to those of SCOPE, but it explicitly aimed to
“develop the basis within the natural and social
sciences for the rational use and conservation of the
resources of the biosphere and for the improvement of
the global relationship between man and the environ-
ment; to predict the consequences of today’s actions
on tomorrow’s world”.11 By 1984, MAB had some suc-
cess in integrating natural and social scientists—and
sometimes local decision-makers and people—in pol-
icy-relevant research (di Castri 1985). Nevertheless, the
involvement of social scientists was limited (Spooner
1984).

In 1972, representatives of the Soviet Union, the
US, and ten other countries from the Eastern and
Western blocs established the International Institute
for Applied Systems Analysis (IIASA). It created inter-
national interdisciplinary teams that used advanced
systems analysis to study global challenges. In the con-
text of this chapter, a key programme was on sustain-
able development of the biosphere (Clark/Munn
1986). Also in 1972, the International Federation of
Institutes for Advanced Study (IFIAS) was founded;
among its original objectives were “to promote and
carry out joint transdisciplinary and transnational
research on world problems with a special emphasis
on social, ethical and humanistic aspects”.12 In the
same year, the UN General Assembly adopted the
decision to establish the United Nations University
(UNU). Academic activities began in 1975; the first

priority programme areas were world hunger, natural
resources, and human and social development.13 

14.3 Emerging Issues in Social Science 
Research on Global Change

Until the 1980s, relatively few social scientists, with
the exception of some anthropologists and geogra-
phers, had considered the biophysical environment as
a critical constraint on the survival of human societies
(Dunlap 1980). However, as the decade progressed,
and building on the interdisciplinary initiatives such as
those outlined above, social scientists began taking up
questions of global change, and the related, but also
contested, concept of sustainable development,14

according to different disciplinary perspectives. In
addition to the IIASA programme mentioned above,
which included perspectives from economics, energy,
geography, history, law, and management and policy
studies, a few key examples are mentioned below.

In geography, researchers looked at human dis-
placements in territorial or ecological systems, apply-
ing concepts such as risk and vulnerability (Kates et al.
1985). What kinds of micro-social models could be
built in the framework of global change? Robert
Kates had already developed an approach that defined
decisions of social movements which decisively alter
the course of a process as ‘events’. ‘Initial conditions’
are those existing immediately prior to a major event
that caused a sufficiently significant alternation of
these conditions that their rippling effects can still be
discerned in the present condition. 

One early issue was how to define the processes
under study in a global context. García (1986) pro-
posed a three-tiered structure linking micro- to macro-
processes. To analyse the dynamics of such processes,
he stressed that the property of the system is not
found in its components but in the relationships
between them. Decision-making then becomes impor-
tant to understand, for example, the emergence of
famines. Researchers led by Gilberto Gallopin at the
Bariloche Foundation gave a different perspective on
global reality, proposing the concept of ‘global impov-
erishment’ to encompass both ecological and eco-
nomic impoverishment as the central process of
global change (Gallopin/Guttman/Maletta 1989; Leff,
1986). A counterpoint from more industrialized coun-

10 Others have subsequently joined, from anthropology/
ethnography, and sociology.

11 <http://www.unesco.org/new/en/natural-sciences/
environment/ecological-sciences/man-and-biosphere-pro-
gramme/mab40/press/history/> (10 January 2015).

12 <http://www.ifias.ca/IFIASinfo/IFIASinfohist.html> (12
January 2015).

13 <http://unu.edu/about/unu/history#overview>, (21
December 2014).

14 As early as 1989, 190 definitions existed (Pezzey 1989).



352 Lourdes Arizpe, Martin F. Price and Robert Worcester

tries was provided by Udo Simonis (Simonis 1989),
describing the relationships between economic struc-
ture and environmental impacts, and identifying both
deficiencies of environmental policy and needs to inte-
grating ecological dimensions into economic policy. 

Sociologists and anthropologists, many of them
members of research committees of the International
Sociological Association and the International Union
of Anthropological Sciences (both belonging to ISSC)
focused on ‘actions that generate social structures’
through the choices made by individuals or groups.
Choices are indeed made by individuals, but all such
choices are embedded in exchanges. Thus, in terms of
the relationship of human populations to the environ-
ment, choice is not constrained by an individual’s psy-
chological motivation but by the given range of
options which that individual or group has in a given
economic and social structure. Additionally, it was
argued that “…human beings also have the capacity to
adapt to rapidly changing environments, and so room
must be left for new knowledge. Yet this gift of adap-
tation is based on the one single ability that people
have….and that is the ability to learn from experience”
(Arizpe 1989/2013: 39).

Psychologists also worked on various aspects of
global change and human action. Lennart Sjöberg
(Sjöberg 1989) suggested some key points with regard
to: the use of cognitive and attitudinal approaches for
behaviour modification; cognitive biases which tend
to cause overconfidence and exaggerated belief in
environmental stability; the difficulty of giving priority
to the collective good and the preservation of the
environment; environmental attitudes, and the diffi-
culty of using mass media to change them; and that,
while the individual perspective is important for a sig-
nificant share of pollution and resource consumption,
civic behaviour and organizational psychology also
have potential. ‘Cultural sustainability’ was also taken
up as perceptions of resource depletion and environ-
mental change—not as psychological states but as
expressions of cultural values in a context of acceler-
ated social change—emerged as a major research chal-
lenge. This fundamental stratum of cultural values is
the basis of assessments of options and choices made
(Clark 1988). Nevertheless, the heuristic boundaries of
units under analysis mean “deciding whether one cul-
ture should be considered a single unit in spite of
internal diversity or whether its subcultures should be
considered discrete entities” (Arizpe 1991:49). The
interpretive nature of such methodological decisions
in the heuristics of boundaries creates theoretical

problems and methodological issues of statistical
measurement.

The examples above are all drawn from individual
disciplines, but the 1980s were also a decade in which
a particular aspect of global change—climate change—
became an increasing focus of research attention from
various social science disciplines, increasingly working
together to address this complex phenomenon (e.g.,
Kellogg/Schware 1981; Chen et al. 1983; NRC 1983;
Kellogg 1987; Glantz 1988; Parry et al. 1988). In an
interdisciplinary effort, Lourdes Arizpe, Wolfgang
Lutz and Robert Constanza argued that “To achieve a
sustainable pattern of resource use and population we
must understand and control the interactions of pop-
ulation and per capita resources as mediated by tech-
nology, culture and values“(Arizpe/Lutz/Constanza
1992: 61). Finally, this was a period in which bounda-
ries between disciplines became blurred, and new
hybrids emerged. To some extent, this resulted from
interdisciplinary programmes and initiatives such as
those mentioned above. Mattei Dogan and Robert
Pahre (Dogan and Pahre 1989) identified various
examples of hybridization, noting that sociology “is
perhaps the most open of all social sciences… [and]
interacts with all the other social sciences” (op cit. p
459), and also describing hybridization in history, polit-
ical science, economics, and geography. They con-
cluded that hybridization, through borrowing concepts,
theories, and methods as well as the exchange of find-
ings, would continue to stimulate innovate throughout
the social sciences—and that this requires courage.

14.4 Towards a Research Programme 
on the Human Dimensions of 
Global (Environmental) Change

In 1986, the Sixteenth General Assembly of the ISSC
adopted a resolution creating an ad hoc committee to
explore the possibility of developing an international
social science programme to parallel and complement
the emerging IGBP, recognizing that human activities
had become a significant force in global change. This
decision was based in two imperatives: first, increas-
ing recognition among social scientists that they had
to advance in developing new theoretical perspectives
and models to encompass all dimensions of global
change; and, second, the fact that natural scientists
had already begun developing the IGBP.

Even in the early discussions in the Committee,
‘global change’ was considered too broad a term
given the many ongoing global processes, often con-
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sidered as global change in the anthropogenic sense,
including various processes sometimes described as
‘globalization’, especially in economics, political sci-
ence and sociology. However, the committee also rec-
ognised the emergence of the geocentric perspective
espoused by the IGBP, and the emphasis for the
research programme in the social sciences increas-
ingly focused on this perspective. 

In 1987, ISSC joined with IFIAS and UNU to
develop a Human Response to Global Change Pro-
gramme, which soon became the Human Dimensions
of Global Change Programme (HDGCP). This
renaming resulted from a second conceptual discus-
sion regarding the ‘social’ in the formulation of
research boundaries. The members of the ad hoc
committee were unwilling to emphasize disciplinary
boundaries at a time when both the social sciences
were insisting on revising disciplinary boundaries and
the research field under discussion itself required
interdisciplinary collaboration among scientists. Con-
sequently, the terms traditionally used did not seem to
be appropriate. The ‘social aspects’ of global environ-
mental change would need to include in its formula-
tion, at the very least, the social, economic, political,
geographical, and cultural aspects of global change:
hence, the decision to adopt ‘human dimensions’.
This seemed to capture the specificity of the topics
that the social sciences would take up in relation to
the environment, yet at the same time implied an
openness to interdisciplinary work that not only left
out none of the social sciences but could also include
research by natural sciences which considered anthro-
pogenic actions.

Over a one-year period, eleven meetings were held
around the world in order to define the scope of the
programme. These were followed by a symposium in
Tokyo in September 1988 to define the programme’s
objectives and research initiatives (IFIAS/ISSC/UNU
1989). This initiative continued, with UNESCO join-
ing the steering committee of the HDGCP in 1989,
and a number of workshops took place under the aus-
pices of the four (and other) organizations. Some devel-
oped themes for the proposed ISSC programme (see
below), while the majority developed the research initi-
ative derived from the Tokyo symposium, most with a
policy emphasis (Price 1990).

In December 1988, the ISSC established a Stand-
ing Committee on the Human Dimensions of Global
Change. The initial fourteen members of the commit-
tee included Elza Berquo (Brazil), Rene Passet
(France), Ademola Salau (Nigeria), Krishnamurthy
Srinivasan (India), Kerry Turner (UK), Björn Wittrock

(Sweden), and Zhang Pei Yang (China). However,
these were not able to continue, and the eventual
committee consisted of nine individuals, each from a
specific discipline and country: Harold Jacobson
(political science US, chair); Lourdes Arizpe (anthro-
pology, Mexico); Daniel Bertaux (sociology, France);
Ashish Bose (demography, India); Takashi Fuji (eco-
nomics, Japan); Leszek Kosinski (geography, Canada);
Kurt Pawlik (psychology, Germany); Renat Perelet
(systems analysis, Russia); Robert Worcester (public
opinion, UK). They met three times in 1989 and 1990,
with the main task of drafting an action plan for
research on what they now referred to as the human
dimensions of global environmental change (HDGEC).

These ongoing processes were also influenced by
the publication of ‘Our Common Future’ by the
World Commission on Environment and Develop-
ment (WCED 1987). In 1989, the NRC held a forum
on ‘Global change and our common future’ at which
the chair of the WCED, Gro Harlem Brundtland,
clearly stated the convergence of the two types of
global change, explicitly linking what was now becom-
ing more widely referred to as ‘global environmental
change’ (and particularly climate change) with sustain-
able development (Brundtland 1989). At the same
meeting, Roberta Miller of the US National Science
Foundation noted the need for social science research
programmes that should not only “feed into the phys-
ical and natural science activities” (i.e, the emerging
IGBP), but also “be concerned with those elements of
the global change research agenda that are purely
social and economic but that ultimately are as power-
ful determinants of environmental change as ongoing
physical and biological processes” (Miller 1989: 86–
87).

In November 1990, after two years of debates on
research carried out in social science and in consulta-
tion with the member associations and organizations
of the ISSC as well as those of ICSU, and in collabo-
ration with UNESCO’s Social Science Sector, the
ISSC Standing Committee presented their output. Par-
ticularly because of the very diverse perspectives rep-
resented on the Committee, this was not an action
plan, but a framework for research on HDGEC
(Jacobson/Price 1990). It identified seven broad areas
in which research should be carried out:

• social dimensions of resource use;
• perception and assessment of global environmen-

tal conditions and change;
• impacts of local, national, and international social,

economic and political structures and institutions;
• land use;
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• energy conversion and consumption;
• industrial growth; and
• environmental security and sustainable develop-

ment.

The first three topics encompass the central issues
involved in understanding HDGEC (Jacobson 1992).
The dynamic interactions among populations,
resources and technology set fundamental parameters
on the anthropogenic contribution to global change.
Two areas were especially signalled out for research:
economics and demographic change. At that time,
concerns over population growth and the need to
bring about a demographic transition were priorities
on the agenda of the social sciences. Importantly, in
seeking a social science perspective on global environ-
mental change, the Standing Committee emphasized
that the ways in which individuals and government
officials, industry managers, and the general public
perceive and assess environmental changes will affect
how they behave toward sources of global change and
will determine steps they might take to adapt or miti-
gate the effects of such changes. In a forward-looking
strategy, the Standing Committee was keen to draw
attention to the advances in cognitive sciences that
detailed the structure and function of information
processing, on the one hand; and on the other hand,
the understanding of the relationship between the
mass media and public perception that could provide
a strong base for this research. 

Other members of the Standing Committee, par-
ticularly those living in what were then called ‘Third
World’ countries, were more interested in discussing
political institutions and economic policies that had
direct and indirect, as well as intended and unin-
tended, effects on global environmental change. It
must be remembered that, at the time, dictatorships
and coups d‘état in Latin America and Africa and the
effects of rapid modernization were the focus of
attention of social scientists in these regions. Thus,
they began to perceive environmental questions as the
secondary objective after the development concerns
of democratization and poverty alleviation, and
became deeply involved in these debates. The Stand-
ing Committee, however, was able to build a broad
framework that encompassed both environmental
depletion as well as development needs.

Each of the first three topics demanded integrated
analyses from a range of disciplines, including anthro-
pology, economics, political science and sociology.
Much discussion was devoted to debating the institu-
tional and programmatic form that such interdiscipli-
nary work would take. A key concern was the realiza-

tion that social science studies conducted within the
borders of nation-states were not producing the data
needed to understand the social aspects of global pro-
cesses. As an example, a specific study group on
demography was created; and this showed how
national population statistics were very difficult to use
in identifying global trends. Although some studies
based on population statistics could show broad inter-
national trends, such as world population growth pro-
cesses, they could rarely be used for comparative stud-
ies between given countries, since each established
different definitions and categories of basic census
data. Understanding global processes required the
standardization and formalization of statistical data
across countries. This became the central objective of
the Human Development Project of the United
Nations Development Programme which began to
consolidate during the same period. Lourdes Arizpe
participated in both projects, and ensured that the
building of concepts and models, and the same major
concerns were discussed and exchanged.

The next three themes of the framework for
research on HDGEC were recognised as major proxi-
mate causes of global change—land use, energy con-
version and consumption, and industrial growth—
jointly responsible for the majority of greenhouse gas
emissions. Understanding the dynamics of these activ-
ities was considered crucial to fully understanding the
dynamics of global change. The framework explicitly
linked the last topic, environmental security and sus-
tainable development, to the report of the WCED;
this was seen as embodying the normative tradition in
the social science, namely, exploring the values
involved in human actions. These investigations
should involve description, analysis and prescription
and would be an essential component of social sci-
ence research on global environmental change. The
costs and benefits of various strategies to adapt to
global change or to mitigate its effects should be
explored, and norms for dealing with issues of inter-
national and intergenerational equity should also be
taken into account. 

14.5 Initiatives on the Human 
Dimensions of Global 
Environmental Change, 1990–1995

The framework for research on HDGEC (Jacobson/
Price 1990) was published in November 1990. A draft
work programme for the implementation of the
HDGEC programme (HDP) was reviewed at a scien-
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tific symposium on HDGEC held in Palma de Mallorca
in the same month, in conjunction with the Eight-
eenth General Assembly of the ISSC, and then
adopted by the Standing Committee. From this point
onwards, its aim was to stimulate and encourage
research among the members of the scientific organi-
zations. Several unions already had research commit-
tees to study the processes that were changing the
environment in geographical, economic and social
terms. Many had already highly developed research
activities on the interaction of humans and the natural
environment, for example, the International Union of
Anthropological and Ethnological Sciences which had
a long tradition of studies of ‘Man’s Habitat’. The
establishment of the HDP led many more member
associations to create committees, study groups and
research networks to study global environmental
change. The then President of ISSC, Luis Ramallo,
proposed that the Secretariat of the HDP be estab-
lished in Barcelona, with funding from Spanish
sources. It subsequently moved to Geneva, with Swiss
government support, with an office and a scientific
directorate which continued until August 1996 (Platt
2002: 34). 

Following the lead of the IGBP and the World Cli-
mate Research Programme (WCRP), the HDP pro-
moted interdisciplinary and international research
organized on the basis of ‘work programmes’ to cover
the two-year periods between ISSC General Assem-
blies (Jacobson, 1992). Given that the availability of
relevant data was highlighted as crucial for research in
this field, the 1991–1992 work programme (ISSC 1990)
concentrated heavily on assessing available data and
establishing data requirements to generate new data-
bases in this field. Six working groups on data were
therefore established. The themes, chairs, and outputs
of those that published reports are listed below:

• demographic data (John Clarke, professor of
geography, Durham University, UK: Clarke/Rhind
1992);

• economic data (Gary Yohe, professor of econom-
ics, Wesleyan University, US: Yohe/Segerson 1992);

• social science survey data (Robert Worcester, Sen-
ior Vice President of ISSC and former President of
the World Association for Public Opinion Research
(WAPOR): Worcester/Barnes 1991).

The work programme also stated that social science
research on HDGEC required conceptual and method-
ological innovations. Seven working groups on the
design and development of research, in the seven
broad areas identified in the framework for research,

were therefore established, of which two published
reports: 

• land-use/land-cover change (jointly with the IGBP)
(Billie Lee Turner, professor of geography, Clark
University, US: Turner/Moss/Skole 1993); 

• perceptions and assessments of global environ-
mental conditions and change (Kurt Pawlik, pro-
fessor of psychology, Hamburg University, Ger-
many: Pawlik 1991).

In addition, most of the other working groups organ-
ized workshops. The outcomes of much of this work
were reported at the second scientific symposium of
the HDP, on ‘Creating the Database’ in 1992 and, sub-
sequent to this, a Steering Committee, including an
Executive Committee, was established. A third scien-
tific symposium took place in 1995. By this time, four
research programmes had emerged within the HDP,
on attitudes and perceptions; demographic and social
dimensions of resource use, industrial transformation
and energy use, and land-use and land-cover change
(jointly with the IGBP). The HDP had also identified
two more fields for further study: institutions and
environmental security; and three other areas on
which further exploration was needed: human health
and global environmental change, trade and environ-
ment, and the vulnerability of human populations.
The papers and posters presented at the symposium
addressed these very diverse themes (HDP 1996).

The late 1980s and first half of the 1990s were also
characterized by the emergence and development of
various national and regional (e.g. European) initia-
tives for research on HDGEC. In reality, the majority
of funding for this research was and continues to be
provided at the national level (and also, the European
level). In Canada, the national global change pro-
gramme included social scientists from its inception
in 1985 (Braybrooke/Paquet 1987). In the US, NRC’s
Committee on Global Change proposed research into
six areas of human dimensions in 1988 (Clark 1988),
and the National Academy of Sciences and the NRC
established a Committee on the Human Dimensions
of Global Change in 1989. This published a substan-
tial report in 1992 which presented the state of knowl-
edge and proposed a national research programme on
the human dimensions of global change (Stern/
Young/Druckman 1992). In the same year, the Social
Science Research Council appointed a Committee for
Research on Global Environmental Change to foster
interdisciplinary research, and the Centre for Interna-
tional Earth Science Information Network (CIESIN)
was established as an independent NGO to provide
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information that would help scientists, decision-mak-
ers, and the public better understand the changing
relationship between human beings and the environ-
ment. In 1991, it organized a workshop which pro-
duced a ‘social process diagram’ showing the interac-
tions between different elements of social systems, as
a tool for designing research agendas concerning the
causes and effects of, and responses to, different
types of global change (Kuhn/Luterbacher/Wiegandt
1992). In Europe, scientific interest emerged early in
Sweden, with a conference in 1988 (Svedin/Heurling
1988) and a national committee on human dimensions
of global change in 1991. By 1994, various initiatives
had also developed in Belgium, France, Germany,
Italy, the Netherlands, Norway, Switzerland and the
United Kingdom. These initiatives were summarized
by Price (Price 1994) in a report designed to assist the
European Commission in defining linkages between
existing initiatives and its own activities in research and
development programmes. The Academy of the Social
Sciences in Australia began to address such topics
with a conference in 1990 (Brookfield/Doube 1990).

Many of these activities were linked, to one extent
or another, not only to the HDP, led by the ISSC, but
to the activities of other international organizations
(Price 1994). These included the European Science
Foundation’s project on ‘Environment, Science and
Society’, IIASA projects on global environmental
change, global economic and technological transi-
tions, and systems methods for the analysis of global
issues; various projects of the UNU and the Organiza-
tion for Economic Cooperation and Development
(OECD); and working groups II and III of the Inter-
governmental Panel on Climate Change (IPCC).

14.6 Conclusions 

The decade from 1986 to 1995 was one in which scien-
tists from both natural and social science disciplines,
as well as an increasing number of politicians and
members of the public around the world, recognised
the increasingly rapid rates of change in not only the
biophysical, but also the human, systems of our planet.
Two themes, climate change and the imperative of sus-
tainable development, were particularly important driv-
ers. From the scientific perspective, this implied a crit-
ical need for new ways of thinking, new types of data,
and new approaches to research, often requiring col-
laboration across disciplinary boundaries. As Miller
(Miller 1994) noted, this requires new conceptualiza-
tion of research problems, agreements on measure-
ment, and time to learn to work together. These chal-
lenges certainly characterized the development of
strategies for research on the HDGEC, both in the
development of the ISSC’s framework for research
and in its subsequent implementation. However, this
was only one of many international initiatives for
research on HDGEC and, equally, much of the
research that needs to be undertaken in relation to
HDGEC has been, and will continue to be, done by
individuals and groups within and across disciplines,
typically at the local, subnational, or national level. In
the subsequent two decades, as described elsewhere
in this book, substantial advances have been made;
many of them emerged from the initiatives described
in this chapter.
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15 From HDP to IHDP: Evolution of the International Human 
Dimensions of Global Environmental Change Programme 
(1996–2014)

Eckart Ehlers1

Abstract

IHDP’s performance between 1996 and 2014 can be described as a process of maturation of social science
research vis-à-vis the challenges of climate and global environmental change. It is characterized by a number of
independent research projects and an increasing embeddedness into joint programme developments with the
natural sciences. Incorporation of IHDP into the Earth System Science Partnership (ESSP) and its full integra-
tion into the Future Earth initiative bear witness to these facts. The emergence of the concept of the Anthro-
pocene, the discussions around a ‘geology of mankind’, and the increasingly undisputed conclusions of IPCC
reports about the role of human footprints in shaping our planet by stimulating global warming and exerting
deep impacts on the atmosphere, geosphere, hydrosphere and biosphere—all three observations, assumptions
and related theories have greatly influenced the steadily increasing importance of the social sciences in research
into global change. In 2014, IHDP joined IGBP and DIVERSITAS in merging under the umbrella of Future
Earth.

Keywords: Anthropocene, Future Earth, Earth System Science Partnership, integration, Institutional Dimen-
sions of Global Environmental Change, Industrial Transformation, human security.

15.1 Introduction1

This chapter, a direct continuation of the previous
one (Arizpe/Price/Worcester 2016), is a reflection of
IHDP’s development since its transfer from its
Geneva (Switzerland) headquarters to Bonn (Ger-
many). This transfer and reorganization falls into a
period of worldwide changes, politically and ecologi-
cally. In 1989 the Berlin Wall dividing West and East
Germany came down. The collapse of the former
Soviet Union seemed to open a new era of coopera-
tion between West and East and to replace the politi-
cal confrontations that had dominated international
politics since the end of World War II. The year 1992
saw the ‘Earth Summit’ in Rio de Janeiro (Brazil), a
turning point for global change research. The Rio
conference not only opened up insights into the
global dimension of ecological and environmental

problems, but also demonstrated the necessity of
increased international cooperation in order to tackle
them. The 1992 Earth Summit was preceded by an
increasing ‘scientization’ (Brauch 2009) of specific
fields of climate research and its impacts on the geo-
sphere and the biosphere. The creation of the World
Climate Research Programme (WCRP) in 1980
(Church/Asrar/Busalacchi et al. 2011) and the estab-
lishment of the International Geosphere–Biosphere
Programme (IGBP) in 1986 (Noone/Nobre/Seitzinger
2011) bear witness to these developments. Thus Rio
1992 and its follow-ups (Rio+10 in Johannesburg
(South Africa) in 2002 and Rio+20 in 2012, again in
Rio de Janeiro) became important cornerstones
(Hackmann/St. Clair 2012) for the development of
not only interdisciplinary research endeavours but
also of international research cooperation in the fields
of research into global change.

Social science research, although organizing itself
from 1986 onwards, remained in a somewhat reserved
and ambiguous position (see Arizpe/Price/Worcester
2016 [in this volume]). HDP/IHDP’s early years are

1 Prof. Dr. Eckart Ehlers, University of Bonn, Department
of Geography, Prof. Emeritus; email: <ehlers@giub.uni-
bonn.de>. 
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characterized by an intensive search for a solid theo-
retical and methodological foundation for its specific
role in research into global environmental change and
for the identification of relevant themes and topics. It
should, however, also be noted that the acceptance of
the social science approaches by the representatives of
the natural science disciplines was not always encourag-
ing. The great challenge was to find common grounds,
that is common language, common themes and topics
and common projects—a tedious yet in the end suc-
cessful approach. In 2014 IHDP (von Falkenhayn/
Rechkemmer/Young 2011), together with IGBP
(Noone/Nobre/Seitzinger 2011) and DIVERSITAS
(Walther/Larigauderie/Loreau 2011), became one of
the founding programmes of Future Earth,2 the new
programme of integrative sustainability science.

15.2 Moving from HDP to IHDP 
(1995–1996)

The Third HDP Scientific Symposium on “Global
Change, Local Challenge”, held in Geneva on 20–22
September 1995 was surely the climax of the ‘old’
Human Dimensions Programme (HDP). It was at the
same time, however, the starting point of its continu-
ation as the International Human Dimensions of
Global Environmental Change Programme (IHDP).
Led by Harold K. Jacobson (1986–1994, including its
preparatory stage) and by Martin Parry (1995–96),
HDP operated from its headquarters in Geneva under
Ellen Wiegandt as its scientific director. Prior to
HDP’s ‘grand finale’ in September 1995, eight reports
and a number of occasional papers had identified a
number of social science deliverables and set the
arena for IHDP’s future challenges.

The Geneva symposium 1995 and its participants
reads like a ‘Who’s Who?’ of social science research
on global environmental change, reflecting the broad
range of themes and topics of that meeting. Plenary
sessions focused on

• Risk, Uncertainties and Human Dimensions of
Global Environmental Change (GEC);

• Population, Resources and GEC;
• Political Institutions and Global Change;
• National Programmes and International Global

Change Research;
• GEC Research and Implications for Policy;
• Data Systems Demonstrations.

Plenaries were complemented by a number of focused
discussion groups outlining lacunae and future needs
of social science research vis-à-vis the challenges of cli-
mate and environmental changes and as a collabora-
tor in the World Climate Research Programme
(WCRP), the International Geosphere–Biosphere Pro-
gramme (IGBP), and/or DIVERSITAS, the pro-
gramme established to address the complex scientific
questions posed by the loss in biodiversity and ecosys-
tem services and to offer science-based solutions. The
issues at stake were (among others):

• Data for Global Change;
• Developing Regionally Sensitive Energy Models;
• Environmental Security and Local Sustainability;
• Global Change and Vulnerable Regions: Coastal

Zones and Small Islands;
• Integrating Science for Global Change: Research

Collaboration between Natural and Social
Sciences (HDP, WCRP, IGBP);

• Local Land Use Patterns and their Global Impacts;
• Individual Perceptions and National and Interna-

tional Environmental Policy;
• Industrial Transformation in Developed, Transi-

tional and Developing Countries: Scenarios for
Global Change;

• Regional Freshwater Resources and Global Change;
• Human Health and GEC.

As a result of this admittedly ambitious ‘tour de force’,
the participants agreed upon a kind of manifesto in
which the vision and mission of a new HDP became
visible. In view of its importance as a milestone docu-
ment of the human dimensions programme and as a
link between the early stages of HDP and the new
IHDP (from 1996 onwards), it may be appropriate to
present it in full (box 15.1).

It would be going beyond the limits of this histor-
ical retrospective to dive into the details of the some-
what engaged and sometimes controversial discus-
sions of this seminal meeting. It is, however, worth
mentioning that until 1995 the situation of HDP was
far from ideal in a number of ways. 

15.3 IHDP 1996–2014: In Search of 
Stability and Sustainability

The year 1996 finally brought about substantial
changes in the programme, based on two decisive
decisions concerning the overall organizational struc-
ture of the programme. 

2 See “Future Earth”, at: <http://www.futureearth.org/>.
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First: HDP, so far under the umbrella of the Interna-
tional Social Science Council (ISSC), became co-spon-
sored by the International Council of Scientific
Unions (ICSU), as ICSU was called at that time. HDP
was renamed IHDP. 

It would be short-sighted not to acknowledge that
the inclusion of the human dimension in both ISSC
and ICSU had an intellectual ‘prehistory’. As early as
1991, the International Social Science Journal pub-
lished a special issue on “Global Environmental
Change. Concepts, data, methods, modelling, coopera-
tion with natural sciences”. It contains a number of
very basic and fundamental articles, emphasizing the
overdue cooperation between natural and social
sciences. Imperatives and scientific necessities are
clearly identified. Lourdes Arizpe argues in favour of
a “joint agenda with the natural sciences” (Arizpe
1991). Even more explicit is J. W .M. La Rivière (1991),
who stresses the need for a more or less indispensable
cooperation between natural and social scientists. J. B.
Robinson (1991) even proposes very specific
approaches to model natural and human system inter-
actions by combining physical flows and actor systems
views. Worth mentioning is G. C. Gallopin’s (1991)
contribution, in which the problem of scale is out-
lined: how can global and local processes be com-
bined? As a matter of fact, scaling issues were to

become one of the major methodological and practi-
cal challenges in combining natural and social science
research—a problem taken up in the early years of the
new IHDP (see section 15.3.2.1).

It is beyond the scope of this review to reflect the
sometimes highly controversial discussions about the
role of the social sciences in future global change
research. The fact is that from the early 1990s
onwards these discussions gained momentum and
became a decisive challenge for the newly-established
IHDP. The demand for much stronger participation
by the social sciences in many more aspects of global
change issues and the deliverance of reliable and
robust data to be included in global change modelling
became almost mandatory (Kates/Chen 1993). 

Second: IHDP and its headquarters were trans-
ferred from Switzerland to Bonn in Germany. Thanks
to generous support from German government
sources as well as from the University of Bonn, IHDP
moved into a spacious office right in the centre of the
university’s natural science departments and could be
staffed in such a way that restructuring and reorgani-
zation became possible under adequate framework
conditions. The author of this review was appointed
jointly by the councils of ISSC and ICSU as the new
chair of IHDP; Larry Kohler, a political scientist from
the US who was on leave from the International

Box 15.1: Statement of the HDP Conference in Geneva, 22 September 1995. Source: IHDP; at: <http://www.ihdp.unu. 
edu/docs/Publications/Secretariat/HDP/HDP%203rd%20Scientific%20Symposium%20Sept%201995.pdf>.

The Third Scientific Symposium of the Human Dimen-
sions of Global Change Programme (HDP) of the Interna-
tional Social Science Council (ISSC) was held in Geneva
from 20 to 22 September 1995. Close to 200 people from
nearly 40 countries from all major regions of the world
attended the meeting. Representatives of national research
programmes and regional networks, universities and
research institutes, government funding agencies, and mul-
tinational organizations (including UNEP, WHO and EU)
participated in the meeting. The purpose of the sympo-
sium was to provide an international and interdisciplinary
forum for discussion of the crucial scientific challenges
related to the human dimensions of global environmental
change. Plenary speakers addressed a wide range of issues,
including archaeological evidence of human responses to
climate change in earlier periods, the relationship between
population and environmental change, human health
effects of global change, international environmental
accords, and regional differences in vulnerability. Open
discussion groups covered topics such as energy use, envi-
ronmental security, data needs and policies, and the inte-
gration of social and natural science research, and devel-
oped a number of specific suggestions for future IHDP
activities based on these discussions.

The symposium demonstrated a widespread and growing
interest in research questions related to human dimensions
of global environmental change. An increasing number of
national HDP committees are being established to coordi-
nate research at the national level. The meeting agreed that
this development should be encouraged, and urged that
communication be strengthened among national commit-
tees and between these committees and the HDP. Partici-
pants strongly affirmed the need for the HDP programme
to promote the development of an integrated framework
to facilitate inter- and transdisciplinary research, to help
coordinate efforts undertaken through national, regional
and disciplinary programmes, and to focus research on
important gaps or particularly promising fields of study.
There was a consensus that the agenda of the HDP pro-
gramme covers some of the research questions considered
to be most important by scientists working in this area,
and that the HDP should do its best to respond also to the
concerns of governmental as well as non-governmental
entities trying to cope with the very complex political, eco-
nomic, and social problems of global environmental
change.

Geneva, 22 September 1995
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Labour Office (ILO) in Geneva, was appointed as
IHDP’s new executive director.

The official opening of the new IHDP Secretariat
took place on 31 January 1997. The opening ceremony
and the related expectations are described in the ISSC
Newsletter 76 as follows: “About thirty people from
the ‘IHDP family’ attended, including the Secretary-
General of the ISSC, Professor Leszek A. Kosinski,
and the executive director of the ICSU, Ms Julia Mer-
ton-Lefèvre”. The report concludes modestly but also
with determination “… the new IHDP, still in its ‘ado-
lescent’ phase, is eager to develop its potential as the
social science equivalent to the other major interna-
tional programmes dealing with global environmental
change, the International Geosphere–Biosphere Pro-
gramme (IGBP) and the World Climate Research Pro-
gramme (WCRP), and thus soon [to] become an
‘adult’ member of the global change research family”.

15.3.1 IHDP’s New Mission and 
Organizational Restructuring

IHDP’s mission and vision as well as its objectives
were defined as follows:

IHDP is an international, interdisciplinary, social sci-
ence programme to promote and co-ordinate research
aimed at describing, analysing and understanding the
human dimensions of global environmental change, i.e.
(a) the way people and societies contribute to global
environmental change; (b) the way global environmental
change affects people and societies; and (c) ways and
means for people and societies to mitigate and adapt to
global environmental change.

Thus, the change from HDP to IHDP meant both a
continuation and a new beginning. IHDP could build
on the foundations laid by its HDP predecessors
(Arizpe/Price/Worcester 2016 [in this volume]). On
the other hand, IHDP had not only to establish
entirely new organizational structures, but also to cre-
ate a scientific profile of its own and develop joint
ventures with existing ICSU-sponsored activities. The
new IHDP Scientific Committee (SC) was formed,
covering a broad range of social sciences and ensuring
global internationality. Its members were:

• Prof. Eckart Ehlers, chair, geography, Germany;
• Prof. Arild Underdal, vice-chair, political scientist,

Norway;
• Dr. Peter de Janosi, Treasurer, economics (IIASA),

USA;
• Prof. Hans B. Opschoor, economics, The Nether-

lands; 

• Prof. Mauricio T. Tolmasquim, economics, Brazil; 
• Dr. Anne V. Whyte, geography, Canada.

Ex-officio members were:

• Dr. David Skole, ecology, Land Use and Land
Cover Change (LUCC);

• Prof. Kurt Pawlik, psychology (ISSC);
• Prof. J.W. Maurits la Rivière, microbiology (ICSU);
• Prof. Peter S. Liss, environmental chemistry (IGBP);
• Prof. W.L. Gates, meteorology, climate modelling

(WCRP);
• Prof. Joao M. Morais, IGBP Secretariat, Stock-

holm, social science liaison officer.

The overall structure of the new IHDP is summarized
in figure 15.1.

The following years saw regular changes within
IHDP’s Scientific Committee as well as the statutory
changes in the chairholders and executive directors of
the programme:

Chairs:

• Eckart Ehlers, Germany (1996–1999)
• Arild Underdal, Norway (1999–2002) 
• Coleen Vogel, South Africa (2002–2006) 
• Oran R. Young, USA (2006–2011) 
• Sir Partha Dasgupta, India (2012–2014) 

Executive Directors:

• Larry Kohler, USA (1998–1999)
• Jill Jaeger (1999–2002)
• Barbara Goebel (2002–2005)
• Andreas Rechkemmer, Germany (2005–2009)
• Anantha Kumar Duraiappah, India (2010–2014)

Until the very end of IHDP in 2014 the chairs and
executive directors were always accompanied by out-
standing scientists and academic advisors as members
of IHDP’s SC, among them (to mention just a few)
William C. Clark, Geoffrey Dabelko, Carl Folke, Gil-
berto C. Gallopin, Heinz Gutscher, Carlo Jaeger, Ruth
Khasaya Oniango, Tatyana Kluvankova-Oravska, Elena
Nikitina, Elinor Ostrom, Xizhe Pen, P. S. Ramakr-
ishnan, M. A. Mohamed Salih, Roberto A. Sanchez-
Rodriguez, Akilagpa Sawyer, and Paul L.G. Vlek. 

While IHDP’s Scientific Committee, its appointed
and ex-officio members, and the representatives of
IHDP’s core and joint projects ensured the constant
rejuvenation of the programme and its research strat-
egies, regular ‘Open Meetings’ of the IHDP commu-
nity took place in different parts of the world. While
the early conventions attracted between 250 and 400
participants, Bonn in 2005 had more than a thousand
registered social scientists from all parts of the world
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(IHDP–Update 01/2006). These Open Science Meet-
ings proved themselves valuable and almost indispen-
sable inputs into IHDP’s research portfolio and were
also innovative for cooperation beyond disciplinary
and cultural boundaries. 

Altogether, one is probably justified in characteriz-
ing the transfer from Geneva to Bonn as a kind of
rejuvenation of social science research within the
GEC community. The installation of a viable adminis-
tration and its equipment with highly committed staff
resulted in the indicated organizational restructuring
and the forceful development of research projects
that soon became visible flagships of IHDP.

15.3.2 IHDP Becomes a Fully-Fledged Scientific 
Programme: The Decade 1996–2005/6 

15.3.2.1 Project Developments

Against this background, the years from 1996 onwards
saw the steady and systematic growth of IHDP and its

development into a fully-fledged programme of its
own. Immediately after its establishment in Bonn and
as a result of intensive discussions within the newly-
established SC, it was agreed that IHDP should select
three core projects to be developed as flagship activi-
ties. These were:(a) the Institutional Dimensions of
GEC (IDGEC, led by Oran Young and Arild Under-
dal), (b) Industrial Transformation and GEC (IT, led
by Pier Vellinga), and (c) Global Environmental
Change and Human Security (GECHS, led by Steve
Lonergan). These were placed on a ‘priority fast track’,
with a view to building upon previous work in these
areas by the former HDP. Based on the outcomes of
preceding workshops, internal scoping reports, draft
science plans and their external reviews, in 1999
IHDP was able to publish three Science Plans:

• Science Plan: Institutional Dimensions of Global
Environmental Change (IDGEC). IHDP Report
9, 1999.

Figure 15.1: The IHDP programme: organizational structure, projects and partner institutions. Source: IHDP Update 1/
1997.
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• Science Plan: Global Environmental Change and
Human Security (GECHS). IHDP Report 11, 1999.

• Science Plan: Industrial Transformation (IT).
IHDP Report 12, 1999.

Science plans are the first step in developing an inno-
vative, integrative and also international research
agenda. They formulate research needs and problems.
They identify research foci and related activities. They
also discuss models and methods to be applied and
consider a priori programmatic links to other projects
and programmes. 

IHDP’s endeavour to develop a visible, relevant
and cross-cutting scientific profile of its own was not
restricted to these three core projects alone. It also
inherited joint projects with IGBP and WCRP. These
included the Land Use and Land Cover Change
(LUCC) project jointly sponsored by IHDP and IGBP.
The START project [System for Analysis, Research
and Training], another joint activity (WCRP/IGBP/
IHDP), continued to pursue its goal of promoting
regional research, training and capacity-building sup-
port for GEC scientists, and it is the only joint project
that has maintained its independence until today. 

Almost simultaneously with the three science
plans of IDGEC, GECHS and IT, the LUCC project
published its Implementation Strategy, specifying in
detail those activities that were to fulfil the mandate
outlined in its earlier science plan:

• Implementation Strategy: Land-Use and Land-
Cover Change (LUCC). IGBP Report 48/IHDP
Report 10, 1999 (see also Lambin/Geist 2006).

However, the development of science plans and
implementation strategies was only part of IHDP’s
new agenda. In 1998, IHDP saw the publication of
two working papers, dealing with the intricate prob-
lems of “Scaling issues in the social sciences”, co-
authored by the later Nobel Laureate Elinor Ostrom
(Gibson/Ostrom/Ahn 1998), and with “The problem
of fit between ecosystems and institutions” (Pritchard/
Colding/Berkes et al. 1998). Both papers were to
become basic contributions not only to the newly
developed core projects, but also to the general dis-
cussion on coordination between natural and social
science paradigms.

This survey and reconstruction of project develop-
ments would be incomplete if one did not include
those projects that developed in the later years of
IHDP’s first decade. They include additional core
projects of IHDP such as Urbanization and Global
Environmental Change (UGEC), focusing on the
impacts of rapid global urbanization processes and

their environmental and socio-economic causes and
consequences. It is worth mentioning that as a by-
product of this programme, nine editions of a journal-
like publication “UGEC Viewpoints” (1/2008–9/2013)
were produced. 

Other projects include a growing number of joint
activities, especially in cooperation with IGBP.
IHDP’s Annual Report 2006/07 also mentions the
LOICZ (Land–Ocean Interactions in the Coastal
Zone) project and the Global Land Project (GLP) as
core projects. Both, however, were joint activities, in
operation since 1993 under the auspices of IGBP.
They became a joint IGBP/IHDP initiative in 2004
and their cross-cutting aim and goal was “to provide
the knowledge, understanding and prediction needed
to allow coastal communities to assess, anticipate and
respond to the interaction of global and local pres-
sures which determine coastal change”—a truly multi-
disciplinary challenge. The same, by the way, holds
true for the GLP, successor to the LUCC and GCTE
(Global Change and Terrestrial Ecosystems) project,
inaugurated as a joint IGBP/IHDP project in 2006.
Other joint activities included the continuation of the
Global Carbon Project (GCP), the Global Environ-
mental Change and Food Systems (GECAFS) project
launched in 2001, and regional studies such as MAIRS
(Monsoon Asia Integrated Regional Study) and sup-
port for capacity-building. Special mention should be
made of the IHOPE (Integrated History of People on
Earth) project, which got under way in 2005. The aim
of this project, again co-sponsored by IGBP and IHDP,
is to analyse co-evolution of ancient societies with
their environments on different time scales (millennial,
centennial, decadal)—a truly cross-cutting approach
with a strong historical aspect.

15.3.2.2 From Science Plans to Syntheses

While it is impossible to go into details of IHDP’s
core project activities, an attempt may be made to
point to the central themes, aims and goals of the
three projects mentioned above and their foci within
the sustainability discourse.

GECHS (Global Environmental Change and
Human Security), dating back in its preliminary phase
to HDP times, formulated the first draft of its Science
Plan in 1997, finalizing it in 1999. It ended, after ten
years of intensive research, in June 2010 under the
leadership of Karen O’Brien, then GECHS–SC. She
summarized GECHS’s performance as follows:
“GECHS research has conceptualized and character-
ized vulnerability, analysing what it means for the
future of marginal populations and living conditions.
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GECHS research has also explored the physical
dimensions of challenges to human security, for exam-
ple, in the context of water scarcity and food. Under-
lying all these challenges are the individual and social
mechanisms that affect how a lack of security actually
takes hold and manifests” (IHDP Update 2/2009, p.
4). Themes and topics indicate foci of GECHS
research: “Sustainability in water and sanitation”,
“Resilience as agency”, “Ethics of global environmen-
tal change”, “Managing extremes” and “Sustainable
adaptation: emphasizing local and global equity and
environmental integrity”.

In fact, human security in the broadest sense of the
word and as an ultimate goal of social and environ-
mental stability became GECHS’s main research inter-
est. The complexity of this object in view becomes
apparent in figure 15.2. Human security, embedded in
and endangered by the consequences of globalization
and the deterioration of our natural environment, is
recognized as a central and crucial aspect of humanity

on its pathway towards sustainability. The summariz-
ing presentation in figure 15.2 shows the intricate
interactions of natural and societal impacts on human
(in-)security. At the same time it indicates the core
problems of vulnerabilities that will be dealt with in
more detail in section 15.3.2.3.

IDGEC (Institutional Dimensions of Global Envi-
ronmental Change): this project is an extremely
important part of IHDP’s scientific activities. It is by
necessity the most cross-cutting topic, since institu-
tions are indispensible instruments for the regulation
and management of disputes; and disputes are mani-
fold, not only over environmental and resource regimes
but also over conflicting interests in social and political
issues, and of course over juxtaposing views from nat-
ural and social perspectives. The IDGEC Science Plan
(1999) reads like an introduction to institutional
effects on GEC and the foci of IDGEC’s projects (fig-
ure 15.3)

As mentioned earlier, IDGEC activities were con-
tinuously accompanied by reflections on the problems
of fit, interplay and scale—problems of importance
also to other IHDP projects. In view of the crucial
role that institutions play in GEC as determinants of
human–environment interactions, it is not surprising
that several issues of IHDP Update were specifically
devoted to aspects of governance and institutions:
IHDP Update 3–4/2006; IHDP Update 1/2007 (with
emphasis on the IDGEC Synthesis Conference), and
IHDP Update 3/2009 as a special issue on Governance
as a cross-cutting theme in human dimensions science.

The IDGEC Synthesis Conference in Bali (Indone-
sia) at the end of 2006 marked the end of a highly
successful project initiative. Oran Young, long-time
chair of IDGEC and for many years chair of the
IHDP–SC, could sum up by saying that the project
“has produced results that add to our understanding
of the roles that institutions play wherever they occur
…” (IHDP Update 1/2007, p. 2), and the project
achieved new insights into the roles that institutions
play in steering human–environment interactions. 
In view of the outstanding relevance of institutions to
almost all aspects of research, IDGEC’s continuation
beyond its termination was not surprising. The publi-
cation of the IDGEC synthesis volume in 2008
(Young/King/Schroeder 2008) marks the almost logi-
cal outset to promoting “Earth System Governance”
(ESG). In October 2008 IHDP formally approved the
“Earth System Governance Project” (ESGP) as a new
core project. IHDP Update 3/2009 is a comprehen-
sive tribute to this new activity. It contains a number

Figure 15.2: Human security as a desirable goal for
individuals and societies. Source: Bohle
(2002).
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of basic articles in fields such as urban areas, health,
food and their governance structures.

IT (Industrial Transformation), the third core
project established in 1999, started off with three objec-
tives: to understand complex society–environment
interactions; to identify driving forces for change; and
to explore development trajectories that have a signif-
icantly smaller burden on the environment (Vellinga/
Herb 1999).

Its outset was a focus on industrial production and
industrial outputs that, in the past, had been com-
pletely unsustainable. The researchers’ analysis, ini-
tially focused on work in industrialized countries,
made it clear that technological innovations are
scarcely sufficient for creating less resource-intensive
and less polluting systems. Institutional and social
interventions are also necessary to achieve what has
been called a “social–technical system”. The transfer
and application of the test phase to the rapidly indus-
trializing countries of Asia discovered the importance
of “sustainability experiments”, which were obvious
important preconditions for more sustainable and
long-term pathways.

Like GECHS and IDGEC, IT cannot be viewed
independently of other environmental and social fac-
tors. Urbanization, resource extraction, energy con-
sumption and mobility: these and other phenomena
are closely connected with industrial transformation.
Cross-cutting activities and analyses alongside other
IHDP projects and joint activities with IGBP and
WCRP were practically mandatory. From the very
beginning, IT has been closely connected with the
Carbon Joint Project, renamed as the Global Carbon
Project (GCP), of IGBP/IHDP/WCRP. In addition,
IHDP’s own Global Carbon Cycle Research initiative
served as a basis for an international Carbon Research
Framework (Gupta/Lebel/Vellinga 2001). The inter-
actions of the IHDP projects in pursuit of this initia-
tive are presented in figure 15.4 (see also IHDP
Update 3/2000 for a special edition on the carbon
cycle and its relevance for society—a collection of six
articles/statements).

Figure 15.3: Institutions and their effects on global environmental change/The primary focus of the IDGEC project.
Source: IDGEC Science Plan.
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15.3.2.3 IHDP and the Sustainability Discourse

The development of all GEC research programmes
under the auspices of ICSU and ISSC are character-
ized by a steadily growing tendency to proceed from
observation and data collection via modelling to sce-
nario developments. The early reports of the IPCC
(Intergovernmental Panel on Climate Change) are
good examples of this kind of research and its conclu-
sions in terms of predictions.

The turn of the century/millennium may also be
called a turning point for GEC research. These years
saw not only a number of seminal publications (Kates/
Clark/Corell et al. 2001; Kasperson/Kasperson 2001;
Lubchenko 1998; NRC 1999—to name just a few), but
also the propagation of the Anthropocene (Crutzen/
Stoermer 2000) and of a geology of mankind
(Crutzen 2002). All this had a deep impact on IHDP’s
sustainability discussions and its discourses on how
individuals and societies cope or are forced to cope
with climate change, risks and disasters. Human secu-
rity proved to be a crucial issue not only for IHDP’s
core projects, but also for the programmes’ methodo-
logical and theoretical discussions in general. It is

impressive to see just how intensive these discussions
were and to what extent they also began to influence
joint programmes, the activities of the ESSP, endorsed
networks and capacity development initiatives. To a
great extent derived from IHDP’s core projects, the
sustainability discourse and all its facets nevertheless
developed their own agenda and produced remarka-
ble insights in fulfilment of IHDP’s original vision and
mission. 

It would be going far beyond the aims and scope
of this report to delve into the details of these analy-
ses. The fact is that the sustainability discourses of
IHDP are closely connected with the concepts of vul-
nerability, risks and hazards, resilience, adaptation,
mitigation, susceptibility, and coping capacity. And
these are the foci of continuous academic and appli-
cation-oriented discussions and further strategic
developments up to today. They all deal more or less
explicitly with the attempt to overcome the deep gulfs
in methods, theories and practice between the natural
and social sciences and to bridge the fundamental dif-
ferences between them. Sustainability science as per-
ceived by an international group of experts led them
to argue: “A new field of sustainability science is

Figure 15.4: Industrial Transformation: Interactions within the human–environment system with respect to the global
carbon cycle. Source: IHDP Update 3/2000.
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emerging that seeks to understand the fundamental
character of interactions between nature and society.
Such an understanding must encompass the interac-
tion of global processes with the ecological and social
characteristics of particular places and sectors …”
(Kates/Clark/Corell et al. 2001; 641).

Among the many fundamental papers that came
out of IHDP’s core projects, a rather short but essen-
tial and complex paper on vulnerability is Hans-Georg
Bohle’s “Conceptual Model for Vulnerability”. This
combines different social science approaches and theo-
ries as explanatory causes of vulnerability together with
coping strategies to overcome the challenges and
threats caused by natural or social hazards and risks. It
is to a certain extent a very comprehensive approach.
Bohle’s external side of vulnerability covers both nat-
ural and social risks and hazards as part of human
exposures. Coping strategies (e.g. adaptation or miti-
gation) are part of the social response to such chal-
lenges. However, Bohle’s conceptual framework goes
far beyond mere factual analysis. It embeds the spe-
cific cases/objects of research into a set of methodo-
logical and theoretical considerations, thus transferring
the special case to a general problem. It is probably fair
to say that these theoretical as well as conceptual con-
siderations mark the increasing reliance of social sci-
ence research on global environmental change. 

Bohle’s comprehensive approach, published in
IHDP Update’s special issue on vulnerability (IHDP
Update 2/2001), is just one example of IHDP’s
attempts to serve as a bridge-builder between the nat-
ural and social sciences, including the humanities.
There are other and similar attempts to put the sus-
tainability issue at the centre of IHDP’s research
agenda (see, for example, figure 15.2). Besides these
developments, mentioned in the review of IHDP’s
core projects, there has been an intensive and inspir-
ing conceptual discussion on many facets connected
with the discourse on sustainability. While it is proba-
bly fair to say that IDGEC ensured, independently of
its own research foci, the institutional frame for the
discourse on sustainability in general, it was GECHS
in particular that inspired the discussion on sustaina-
bility with a wide range of methodological and theoret-
ical inputs. Key themes and topics were, for instance,
“climate change vulnerability and adaptation, water
governance issues, rural livelihoods and food security,
conflicts and cooperations in trans-boundary resource
management, and interactions between global environ-
mental change and globalization” (IHDP Annual
Report 2008, p. 24). GECHS’s Synthesis Conference
on “Human Security in an Era of Global Change” in
2009 also put the multifaceted aspects of human (in-
)security including natural as well as social risks and
hazards at the centre of their final discussions.

It would be going far beyond the scope of this arti-
cle to try to document the scientific outcomes in
detail. It must therefore suffice to point to IHDP’s
Updates and Annual Reports. At least until 2007, the
projects’ progress reports are (partly) equipped with
lists of selected publications and are suggested as fur-
ther reading. 

15.3.3 IHDP’s Second Decade (2006/7–2014): 
New Foci, New Directions and New 
Pathways towards “Future Earth”

In 2007 IHDP published a new ‘Strategic Plan 2007–
2015’ in which, besides continuing cutting-edge
research, special emphasis was given to capacity devel-
opment, community building, and outreach, as well as
placing a stronger focus on science–policy interac-
tions. Figure 15.6 reflects this new strategy and the
new organizational structure. 

Both the programme structure of the new IHDP
in 2007 and the composition of IHDP’s Scientific
Committee reflect the new approach. While the core
of the SC covers exclusively social science disciplines
and economics, its ex-officio members are mediators

Figure 15.5: Bohle’s Conceptual Framework for Vulnera-
bility Analysis. Source: Bohle (2001).
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of IHDP’s obligations towards the natural sciences.
The same holds true for IHDP’s programme struc-
ture, its sponsoring institutions and its partnership
with existing IGBP and WCRP activities.

The Strategic Plan 2007–2015 provides valuable
background information. While some of IHDP’s core
projects had already terminated by 2007, others were in
the final stages of the preparation of synthesis reports.
Almost at the same time, in October 2008, a broadly-

based international research initiative, the Earth Sys-
tem Governance Project (ESGP), got under way and
became a new core project within IHDP. ESSP also
implemented four global-scale joint projects on water,
food, carbon and human health, all with the strong
involvement of IHDP. IHDP’s extensive portfolio in
2008 is summarized in box 15.2.

All this went hand in hand with new directions in
regard to IHDP’s new strategies. Besides its contin-

Figure 15.6: IHDP’s new governance structure. Source: IHDP’s Strategic Plan 2007–2015, p. 30.

Box 15.6: IHDP Project Activities in 2008. Source: IHDP Annual Report 2008.

Core projects: IHDP currently has six core projects. Core
projects are conceptualized and supported by IHDP, some-
times in partnership with various other programmes to
identify and generate new, cutting-edge research activities,
promote international cooperation, and build linkages
between policy-makers and researchers.

• Earth System Governance (ESG)
• Global Environmental Change and Human Security

(GECHS)
• Global Land Project (GLP)
• Industrial Transformation (IT)
• Land–Ocean Interactions in Coastal Zones (LOICZ)
• Urbanization and Global Environmental Change

(UGEC).

ESSP Joint Projects: IHDP is currently conducting four
projects in conjunction with the Earth System Science Part-
nership (ESSP). These projects are formed and run in a
similar way to the core projects, but with support from all
partners of ESSP. In addition, IHDP cooperates with ESSP
to endorse other networks.

• Global Environment Change and Food Systems
(GECAFS)

• Global Carbon Project (GCP)
• Global Water Systems Project (GWSP)
• Global Environmental Change and Human Health

(GECHH)
• Monsoon Asia Integrated Regional Study (MAIRS)
• System for Analysis, Research and Training (START).

Initiatives: Initiatives are potential IHDP projects. These
projects are in the process of preparing and reviewing a
science plan to present to the IHDP Scientific Committee.

• Integrated Risk Governance (IRG)
• Integrated History of People on Earth (IHOPE)
• Knowledge, Learning and Societal Change (KLSC).

Endorsed Networks:

• Mountain Research Initiative (MRI)
• Population–Environment Research Network (PERN)
• Young Human Dimensions Researchers (YHDR).
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ued involvement in research, the Strategic Plan 2007–
2015 set distinctly new standards and declared “sci-
ence–policy interaction a top priority for IHDP in its
second decade”. Science–policy interaction meant,
above all, capacity development, community building
and outreach. Sustainable capacity development
designed as a close interaction between eminent scien-
tists, policymakers and practitioners, and other stake-
holders and beneficiaries, was to be accompanied not
only by conferences and publications, but also by new
major activities: specific workshops, training semi-
nars, mentorship programmes for emerging scientists,
scholarships, etc.

As indicated earlier, the last years of IHDP are
somewhat difficult to reconstruct and to judge. The
fact is that the programme expanded beyond its tradi-
tional cores. It became a kind of cohesive centre of
the new and integrative GEC projects. It was espe-
cially under the far-sighted IHDP chairmanship of
Oran Young, one of the founding fathers of the pro-
gramme, that IHDP and its IDGEC programme
ensured an urgently needed cohesion among IHDP’s
core projects and its joint activities (Young/King/
Schroeder 2008). Its continuation under the umbrella
of ESG is therefore a logical consequence (see: From
IDGEC to ESG—Passing the Torch. 1st Synthesis book
of the former IDGEC project, Delhi 2008; see also
Biermann 2007). It is obvious that ESG, formally inau-
gurated as a new core project within IHDP in 2008,
had to fulfil crucial functions and tasks for the overall
GEC community, as IDGEC was now in the past. ESG
is challenged by “the development of theories to
understand Earth System governance, as well as strat-
egies to advance it” (IHDP Annual Report 2008, 18).
In order to achieve its interdisciplinary, international
and multi-scale aims and goals, ESG’s comprehensive
Science and Implementation Plan was published in
2009 (Biermann/Betsill/Gupta et al. 2009).

ESSP, first discussed in Amsterdam 2001 and offi-
cially launched as an outcome of the ESSP Open Sci-
ence Conference “Global Environmental Change:
Regional Challenges” in Beijing in November 2006,
must be seen as an important step in further fostering
cooperation between WCRP, IGBP, IHDP and DIVER-
SITAS. This partnership is based on the conviction
that the complexity and dynamics of highly sensitive
socio-ecological systems needs cooperation between
different programmes of GEC research and, if possi-
ble, the bottom-up development of joint projects such
as GCP, GECAFS, GWSP and GECHH in order to
tackle the causes and consequences of air and water
pollution, water scarcity, food problems, risks and

hazards to human health—and all this under aspects
such as vulnerability, resilience, and adaptation and
coping strategies. Thus, and finally, DIVERSITAS,
IGBP and IHDP became united under one umbrella
organization, ending their experiences as ESSP and
merging into the new programme called “Future
Earth”. Designed as a ten-year international research
programme, Future Earth was launched in June 2012
at the UN Conference on Sustainable Development
(Rio+20). Its initial design report (2013) includes the
following statement: “Future Earth will address issues
critical to poverty alleviation and development such as
food, water, energy, health and human security, and
the nexus between these areas and the over-arching
imperative of achieving global sustainability. It will
provide and integrate new insights in areas such as
governance, tipping points, natural capital, the sus-
tainable use and conservation of biodiversity, lifestyles,
ethics and values. It will explore the economic implica-
tions and social transformations towards a low-carbon
future. Future Earth will explore new research frontiers
and establish new ways to produce research in a more
integrated and solutions-oriented way.”

Is it too critical or even arrogant to note that lan-
guage, vision and mission as well as programme
details sound rather familiar? This “familiarity”
becomes even more striking if one looks at Future
Earth’s conceptual framework, which stresses “that
humanity is an integral part of the dynamics and inter-
actions of the Earth System and that this has important
implications for global sustainability …”. It is probably
not an exaggeration to state that IHDP’s handwriting
has had a major impact on the initial design of this
executive summary.

Its ultimate aims and goals also sound somewhat
familiar. Future Earth will be—in its own words—a
global platform to deliver:

• Solution-oriented research for sustainability, link-
ing environmental change and development chal-
lenges to satisfy human needs for food, water,
energy, health;

• Effective interdisciplinary collaboration across
natural and social sciences, humanities, econom-
ics, and technology development to find the best
scientific solutions to multifaceted problems;

• Timely information for policymakers in generat-
ing the knowledge that will support existing and
new global and regional integrated assessments;

• Participation of policymakers, funders, academics,
and other sectors of civil society in co-designing
and co-producing research agendas and knowl-
edge; and
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• Increased capacity-building in science, technology,
and innovation, especially in developing countries,
and engagement of a new generation of scientists.

It looks as if IHDP in its almost twenty years of exist-
ence must be seen as a pacemaker in bridging the gaps
between the natural and social sciences and the human-
ities. It has done so through the cohesive power of its
core and joint projects and especially through its inten-
sive contributions in the fields of institutional and gov-
ernance structures. ESSP projects and their successful
implementation have been major steps towards the pur-
suit of serious large-scale integrative and cross-discipli-
nary research initiatives. The conscious inclusion of
START (Global Change System for Analysis, Research
and Training) supports IHDP’s advertised interest in
science–policy interactions, outreach and knowledge
dissemination (IHDP Strategic Plan 2007–2015. 2007;
IHDP Annual Reports 2006–2007, 2008). Thus, and
for the time being, Future Earth is an important addi-
tional step forward in global (environmental) change
research or, as Future Earth calls it, “a step-change in
Earth system research”. Its main message is that IGBP,
DIVERSITAS, and IHDP have ceased to exist.
Together they are now “Future Earth”.

In June 2014, the IHDP headquarters and offices
closed. In doing so IHDP as representative of the
social sciences and the humanities within climate and
global change research finished its specific mission.
The legacy of IHDP will live on in Future Earth.

15.3.4 IHDP 1996–2014: A Retrospective 
Summary

Looking back at IHDP’s institutional and organiza-
tional reforms between the late 1990s and its amalga-
mation with IGBP and DIVERSITAS into the new
Future Earth programme in 2014, it may be appropri-
ate to put special emphasis on the formal concomi-
tants of IHDP’s development between 1996 and 2014.
Science and research would have been impossible with-
out framework conditions, by which is meant function-
ing and effective communication and information
structures. Equally important and basically dependent
on those structures are the scientific networks beyond
programme and disciplinary boundaries that emerge
over time.

Central to the coherence of the international
human dimensions community and its connections
with its partner organizations WCRP, IGBP and
DIVERSITAS was the IHDP newsletter Update. Over
almost twenty years, Update developed from a mea-
gre eight-pager to an impressive journal-like publica-

tion, consequently changing its newsletter status into
that of a Magazine of the International Human
Dimensions Programme on Global Environmental
Change. The newsletter version of the IHDP Update in
particular contains a wealth of organizational details of
the programme’s various activities and details of the
development of the core projects and of meetings and
cooperation—and, of course, policy statements and
scientific articles. A reconstruction of IHDP’s history
from 1996/7 until early 2014 is impossible without the
IHDP Update. The same holds true for IHDP’s
Annual Reports, the first of which was also published
in 1997 and whose last edition was published in 2013.

However, IHDP’s indispensable communication
aids also underwent important organizational and
structural changes. In 2007 IHDP came under the
umbrella of the United Nations University (UNU) as
an additional sponsor alongside ISSC and ICSU. The
UN University and its Bonn branch has a special focus
on Environment and Human Security (UNU–EHS),3

and the themes and topics of UNU–EHS proved to be
so close to those of IHDP that cross-cutting coopera-
tion with IHDP was just a matter of time. In addition,
UNU–EHS also agreed to host the IHDP Secretariat
at its headquarters at the UN Campus in Bonn. This
new affiliation with an internationally visible partner
and its focus on the increasingly close interaction
between nature and society granted IHDP access to
many other UN agencies and secretariats located in
Bonn, such as the United Nations Framework Conven-
tion on Climate Change (UNFCCC),4 the United
Nations Convention to Combat Desertification
(UNCCD),5 and others.

Formal changes in the second decade of its exist-
ence included a new format for the IHDP Update.
From October 2007 onwards, this functioned as a
“Magazine”. As a consequence, it focused on specific
themes or projects; at the same time, however, it lost its
well-established functions as a newsletter in the proper
sense of the word. In 2012, these functions were taken
over by a short-lived publication called “The Net-
worker”. In 2012 “Update” was entirely replaced by a
new journal-like publication called “Dimensions”.

Taking into account the science and research in its
core programmes, its growing embeddedness in joint
activities, and its involvement in multidisciplinary net-
works, one can distinguish three distinct phases in
IHDP’s twenty years of existence, as follows.

3 See at: <http://www.ehs.unu.edu/>.
4 See at: <http://unfccc.int/2860.php>.
5 See at: <http://www.unccd.int/en/Pages/default.aspx>.
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15.3.4.1 The Period 1996–2001

This initial period was characterized not only by the
endeavour to establish the programme logistically, but
also by the development of central projects and their
science plans (see 15.3.2) and by (as one of the review-
ers has called it) its “success … as a real-science driven
enterprise”. Both executive directors, Larry Kohler
and Jill Jaeger, played crucial roles in these activities.
As already indicated, and as will be addressed in fur-
ther detail in chapter 15.4, these years saw the estab-
lishment of IT, GECHS and IDGEC as core projects
and the development of LUCC as a joint project in
cooperation with IGBP, as well as increased involve-
ment in START activities. The Global Change Open
Science Conference in Amsterdam in July 2001 may
probably be considered as a turning point, since it
marks the first really integrated Global Environmental
Change Conference (Steffen/Jaeger/Bradshaw 2002).
The “Amsterdam Declaration on Global Change”
pays tribute to this integrative approach and focuses
beyond doubt on the critical role of humans. The
joint statement by WCRP, IGBP, IHDP, and DIVERSI-
TAS notes, for example (Steffen/Jaeger/Bradshaw
2002: 206–7):

• The Earth System behaves as a single, self-regulat-
ing system made up of physical, chemical, biologi-
cal and human components.

• Human activities significantly influence Earth’s
environment in many ways in addition to green-
house gas emissions and climate change.

• Earth System Dynamics are characterized by criti-
cal thresholds and abrupt changes. Human activi-
ties could inadvertently trigger such changes with
severe consequences for Earth’s environment and
inhabitants.

On the basis of these (and other) findings, the Decla-
ration concludes:

• An ethical framework for global stewardship and
strategies for Earth System management are
urgently needed.

• A new system of global environmental science is
required.

Amsterdam 2001 was thus a decisive event for IHDP.
The role and importance of human interferences in
and impacts on nature and on the environments of
societies was broadly acknowledged. IHDP’s science
plans and implementation strategies and the rapid
progress of its projects were a timely answer to these
challenges.

15.3.4.2 The Period 2001–2009

This second period may—again in line with a
reviewer’s suggestion—be called the “real heyday of
IHDP” or its “golden era”. It is marked by IHDP’s
increasing endeavours to pursue research in line with
a highly integrative and social-science-based “sustaina-
bility science” (Kates/Clark/Corell et al. 2001). Almost
parallel to this short but seminal article, a number of
similarly influential publications opened the pathways
for the increased involvement of social science in
research into global environmental change. Following
a comprehensive stocktaking by the US National
Research Council on “Human Dimensions of Global
Environmental Change” (NRC 1999), the Stockholm
Environment Institute organized an “International
Workshop on Vulnerability and Global Environmental
Change” and published its results (SEI 2001). Almost
simultaneously, IHDP published a special issue on vul-
nerability (IHDP Update 2/2001).

The period from 2001 onwards is characterized by
the successful progress of the IHDP research initia-
tives mentioned above (IDGEC, IT and GECHS), as
well as by IHDP’s joint projects with IGBP. In addi-
tion, new IHDP projects as well as joint projects were
begun. In 2001, GECAFS (Global Environmental
Change and Food Systems) was launched as a project
focusing on the linkages between food security, food
systems and global change; a joint project with IGBP
and WCRP. As another example, in 2006 the project
on Urbanization and Global Environmental Change
(UGEC) got under way. LUCC merged into a new
project, the Global Land Project (GLP), co-sponsored
by IGBP, and the second phase of the Land–Ocean
Interactions in the Coastal Zone project (LOICZ 2)
became a joint effort by IHDP and IGBP.

Other outstanding achievements of this period are
the publication of IHDP’s Strategic Plan 2007–2015
under the chairmanship of Oran B. Young (IHDP
2007), the continued engagement in connection with
the development of an Earth System Science Partner-
ship (ESSP) inaugurated in an Open Science Confer-
ence in Beijing in November 2006; the achievements
of this period culminated in the IHDP Open Meeting
in Bonn 2009, with more than a thousand partici-
pants.

15.3.4.3 The Final Period 2009–2014

The third period is less easy to characterize. ‘Restruc-
turing’ may be an appropriate term to describe this
rather incoherent phase, but restructuring towards
what? As one of the critical reviewers of this paper
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noted, there were obvious “efforts to build IHDP
Bonn as a research unit independent of the core pro-
jects”, but there were also tendencies by the secretar-
iat to work under the auspices of the ICSU in pursuit
of the Future Earth (FE) programme. IHDP’s deci-
sion to relocate its headquarters under the umbrella
of the UNU (United Nations University) and its Bonn
branch on Environment and Human Security (EHS)
also falls into this period. Finally, in early 2012 IHDP
started a new magazine Dimensions, which (in the
words of IHDP’s Executive Director Anantha
Duraiappah) “will be IHDP’s premier dissemination
outlet for key findings from its portfolio of projects”
(Dimensions 2012, p. 3)—a clear difference from
IHDP’s earlier and well-established information poli-
cies, and with only four issues, very short-lived. It was
complemented by an equally short-lived “Quarterly
Newsletter” between April 2011 and May 2014, replac-
ing the former IHDP Update.

15.4  An Outlook: GEC Research and 
“Future Earth”

It is more than a mere coincidence that IHDP in its
almost twenty years of existence really succeeded in
bringing humankind, as one of the main triggers of
both climate change and global environmental change,
into the foreground of global change research. In doing
so, IHDP not only fulfilled its own mission and vision
(see above), but it also helped to pave the way for a
basically new understanding of the intricate and
dense interactions between nature and societies. The
increasingly alarming results from IPCC, the postulate
of a new geological era, the Anthropocene (Crutzen/
Stoermer 2000; Ehlers 2008), and the propagation of
a “geology of mankind” (Crutzen 2002) are mile-
stones of a new interpretation of society—nature rela-
tionships and interactions. IHDP can take pride in
the fact that it has participated in the development of
these new paradigms. 

Both IPCC and its warnings about the climate
change impacts by human activities, and the general
discussion about the ‘Anthropocene’, its characteris-
tics and consequences, are durable indicators of the
increasing role of the human dimension in shaping
global environmental changes. The questions as to
whether this is really “a new epoch of geological time”
(Zalasiewicz/Williams/Haywood et al. 2012; see also
Steffen/Grinewald/Crutzen et al. 2011) and whether
it is “an epoch of our making” (Syvitski 2012) have
greatly enhanced and fostered reflection on the impor-

tance of human interference into the nature of Planet
Earth. It is especially Syvitski’s ultimate statement

Interestingly, while portions of society still refuse to
acknowledge the role of humans in affecting global cli-
mate, they appear more willing to accept that the mod-
ern world is anything but pristine and strongly under
the influence, if not control, of society…Humans have
changed the Earth in a number of fundamental ways,
many of which are far less known than global warming
(Syvitski 2012: 12–13)

that underlines even stronger commitments from the
social science community to cope with the increasing
number of threats to our fragile Planet Earth. IHDP
1996–2014 and its projects (IDGEC, IT, GECHS,
UGEC and many others) can take pride in the fact that
it has been an essential promoter of these insights.
IHDP was successful in raising awareness and expand-
ing our consciousness of the causes and consequences
of climate and environmental change. And, above all,
it has taken up the serious and timely demands for the
pursuit of a new “sustainability science” (Kates/Clark/
Corell et al. 2001) and for science’s responsibility for
society and its well-being (Lubchenco 1998; Gibbons
1989; Lövbrand/Stripple/Widman 2009).

For millennia, humanity has lived under the threat
of nature. Today, nature exists under the threat of
humankind. It may therefore be appropriate to finish
this review of IHDP 1996–2014 by quoting a few con-
clusions from a Nobel Prize Laureate symposium on
Global Sustainability held in Stockholm in May 2011.
Some of its key messages stress the need for new ways
of thinking and include an urgent call for a new alli-
ance between nature and society. The Nobel Prize
Laureates’ advice for new forms of independent
social–ecological systems of global change research is
as follows:

It is time for a new social contract for global sustainabil-
ity rooted in a shift of perception—from people and
nature seen as separate parts to interdependent social–
ecological systems. … Most current economic and tech-
nological solutions are ecologically illiterate and too lin-
ear and single problem-orientated. … We need a new
type of ‘social–ecological’ innovation and technologies
that work more directly for social justice, poverty allevi-
ation, environmental sustainability and democracy …
(Third Nobel Laureate Symposium on Global Sustaina-
bility 2011).

IHDP has surely contributed to meeting these chal-
lenges. It remains to be seen how Future Earth will
proceed in its efforts to achieve transformations
towards sustainability.
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16 From The Limits to Growth to 2052

Marit Sjøvaag

Abstract

This chapter summarizes the content of and the debate around The Limits to Growth and its updates, from
1972 until 2012. It presents the background and political context to the original 1972 study, and follows the
debate in and around the four books on whether a ‘fair and free market’ can provide sufficient benefits for us
all. The methodology of systems dynamics is briefly introduced. The analyses are presented in some detail, as
are the reactions from both academia and political and economic interests following the books’ publication.
The two main research questions are why the debate around Limits to Growth became so polarized, and what
we have learned about the original scenarios over the last four decades. The chapter therefore includes a syn-
thesis of research on how the original World3 Standard run has compared to subsequent reality. Randers’ fore-
cast for the next forty years constitutes the fitting end point for this analysis.

Keywords: Limits to Growth, economic growth, polarization, system dynamics, modelling.

16.1 Introduction1

In 1972 a small book appeared that was to have an
impact far above what its modest size indicated. It
presented a set of possible scenarios for the future.
The Limits to Growth (hereafter: LTG) (Meadows/
Meadows/Randers et al., 1972) kick-started a debate
about the pros and cons of economic growth, and gave
inspiration to the growing environmental movement in
the industrialized world.

The hard and bitter debate that ensued is not yet
concluded, but it has over the years changed in vol-
ume, intensity and character. If it is at all possible to
identify one fundamental issue in a debate that has
been going on for over four decades, it is first and
foremost a question of whether our decision-making
(mainly economic) models are capable of integrating
sufficient information to ensure that the effect of
human behaviour remains within the planet’s carrying
capacity—in other words, can we trust a free market to
produce ultimate benefits for all?

Limits to Growth did not appear from nowhere. It
followed an intellectual tradition that started at least

a decade previously with Rachel Carson’s (year) Silent
Spring, which highlighted the dangers to our environ-
ment of using new technologies (in her case pesti-
cides, in particular DDT) whose consequences are
unknown. But it was not only the intellectual tradition
of questioning human activity’s impact on the environ-
ment that was followed from Silent Spring. As early as
the 1960s powerful industrial interests had spent large
sums of money on discrediting the kind of research in
Silent Spring, and subsequently in LTG. The battle-
fronts of the conflict were therefore already set and
hard before LTG was published, at least in the US,
where the debate was the most polarized. Once the
message had been sent that the authors were ‘doomsay-
ers’, ‘neo-Malthusians’ and ‘anti-growth’, it proved
almost impossible to alter the impression in the public
mind.

Two questions are of particular interest in this
context. Firstly, why did the debate raised by the Lim-
its to Growth become so polarized? And secondly,
what have we learned over the last four decades about
the essential questions posed by the LTG team?

In order to answer these questions this chapter
will synthesize the main message from the Limits to
Growth study (hereafter the LTG) as well as the two
updates: Beyond the Limits (BLT), from 1992, and
Limits to Growth—the 30-Year Update from 2004.

1 I wish to thank Prof. Jørgen Randers for helpful infor-
mation and moral support throughout the writing pro-
cess. Any errors are mine alone.
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Finally the main findings from 2052—A Global Fore-
cast for the Next 40 Years will be presented. This
book can in some ways be seen as a sequel to the oth-
ers, but unlike the LTG series, ‘2052’ is presented as a
forecast, not as a collection of possible futures. It will
therefore be possible to empirically validate (or not)
its accuracy over the next forty years.

The chapter is organized in four main parts. Part
one presents the Limits to Growth from 1972 (16.2),
its methodological foundations, its context, and the
immediate reactions. Part two reviews the two update
studies from 1992 and 2004 (16.3). Part three looks at
the message and conclusions from the book 2052: the
next 40 years (16.4), while part four offers conclu-
sions (16.5).

16.2 The Limits to Growth—A System 
Dynamic Analysis of Planet Earth 
(1972)

The LTG was written as a ‘report for the Club of
Rome’s project on the predicament of mankind’. The
Club of Rome2 traces its origins back to a meeting in
1968 between thirty individuals who believed that ‘the
major problems facing mankind are of such complex-
ity and are so interrelated that traditional institutions
and policies are no longer able to cope with them,
nor even to come to grips with their full content’
(Meadows/Meadows/Randers et al. 1972: 9–10).

The Club of Rome commissioned a group of
young researchers at MIT under the direction of Pro-
fessor Dennis Meadows to carry out ‘Phase One of
the Project on the Predicament of Mankind’. The
intellectual inspiration for their work came from Pro-
fessor Jay Forrester, an engineer who had turned his
attention to management systems and to using com-
puters in the simulation of social systems (Forrester
1989). He is the founder of system dynamics.

16.2.1 Key Concepts and Methodology

Before summarizing the findings of the LTG, it is use-
ful to give a brief presentation of the methodological
foundations upon which the study was conducted. So
much has been said and opined about the LTG results
that it is worth clarifying the methodological ambi-
tions from the outset.3

Models4 are ‘a formalization of our assumptions
about a system’ (Hall/Day 1977, cited in Bardi 2011:
16). We often refer to individuals having ‘mental mod-
els’. Such mental models are a representation of the
surrounding world, and are crucial to our ability to
make sense of our observations. Scientific models,
however, should start from clear, explicit assumptions,
so that others can validate their appropriateness and
usefulness in different contexts. Scientific models
allow us to make explicit what we assume about a sys-
tem, and when the models are quantitative (i.e. math-
ematically formulated expressions define how various
system parameters are related), they allow us to calcu-
late how the parameters—and hence the system—will
vary with time.

The assumptions may be more or less right or
wrong. Large discrepancies between predictions and
observations can lead us to conclude that the model
is wrong, but the opposite is not true. A model is not
necessarily right even if it predicts what we go on to
observe. However, the more empirical data that agree
with simulated results, the more we tend to ‘trust’ the
model—we have a higher degree of confidence that it
will be useful for predicting the future behaviour of
the system.

System dynamics5 emerged as a discipline in the
1950s. Initially it was used for industrial purposes, but
from the 1960s it was used to model social and eco-

2 The Club of Rome is a “global network of independent
and renowned thinkers […that…] analyses today’s chal-
lenges facing the world, their root causes and the possi-
ble futures, in a systematic and holistic manner. The
Club of Rome encourages global debate in order to set
in motion actions that by the middle of the century will
ensure a more secure, equitable, and prosperous world.”
See at: <http://www.clubofrome.org/> and <http://
www.clubofrome.org/?p=324>

3 This is not meant as an exhaustive introduction to sys-
tem dynamics. For those interested, see for example
Ford 2009, <http://www.public.asu.edu/~kirkwood/
sysdyn/SDIntro/SDIntro.htm> or <http://www.system
dynamics.org/what-is-s/>.

4 For an excellent overview of the debate surrounding
Limits to Growth see Ugo Bardi (2011), Limits to
Growth Revisited. Ugo Bardi’s blog can be found at:
<www.cassandralegacy.blogspot.com>.

5 One typically distinguishes between linear and non-lin-
ear systems. In linear systems there are well-defined and
well-known causal relationships, whereas non-linear sys-
tems involve parameters that interact, and they are often
very difficult to predict over longer time spans. Cause
and effect are often not well understood in non-linear
systems. They are central to the group of systems called
‘complex’, i.e. systems that involve feedback relations.
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nomic systems. System dynamics looks at several fun-
damental elements in a system: stocks, flows and
feedback.6 These elements vary over time and are inter-
dependent. The stock is something’s actual amount
(e.g. the number of individuals in a population),
whereas the flow is the variation over time of the
stock (e.g. births and deaths). Feedback occurs when
the intensity of a flow into a stock depends on the
size of the stock. The feedback can be positive (for
example, a larger population increases the number of
births, if the birth rate is constant) or negative (a
larger population increases the number of deaths, if
the death rate is constant). However, “the fact that a
system is dominated by feedback effects (…) does not
imply that it is completely random. On the contrary,
these systems often follow well-defined patterns”
(Bardi 2011: 8), and this allows us to build models that
help us analyse possible trajectories of the system’s
behaviour.

16.2.2 Key Scientific Approach and Messages 
of The Limits to Growth Study

LTG was a study of the Earth system using system
dynamics. The research group identified what they
saw as the five most central system parameters, and
built a quantitative model expressing the relationship
between these parameters (and some others) using
mathematical expressions. 

The ambition of the LTG research group was to
study the interrelatedness of five basic factors that
determine growth in population and ecological foot-
print on Earth. The question they asked was simple:
how do changes in one of these factors impact on the
other factors?

The five factors were:

• population
• agricultural production
• natural resources
• industrial production
• pollution.

Defining and explaining the nature of the growth of
the system was a central part of the LTG study. The
book goes to some length to explain the characteris-
tics of ‘exponential growth’, and to emphasize how
exponential growth differs from linear growth. It
explains the concepts of ‘doubling time’ and ‘positive

feedback loops’. It is hard to overestimate how diffi-
cult the human mind finds it to think about exponen-
tial growth, particularly in relation to processes that
take a long time. The classic illustration used in the
book is the old French riddle that visualizes the sud-
denness with which the ‘end’ is approaching:

Suppose you own a pond on which a water lily is grow-
ing. The lily plant doubles in size each day. If the lily
were allowed to grow unchecked, it would completely
cover the pond in 30 days, choking off the other forms
of life in the water. For a long time the lily plant seems
small, and so you decide not to worry about cutting it
back until it covers half the pond. On what day will that
be? On the twenty-ninth day, of course. You have one
day to save your pond (Meadows/Meadows/ Randers
et al. 1972: page).

The LTG research group built a system dynamic
model of the world, and called it World3. Like all
models, it was a simplified representation of the real
world system—this is one of the purposes of model-
ling—and in this case many constraints were obvious:
there was insufficient knowledge about the physical
processes specifying the relationships between the
parameters, and it was (and is) difficult to quantify the
effects of socio-psychological factors (for example, of
the population’s potential value change on the con-
sumption of both industrial goods and services). The
authors grouped these sources of uncertainties into
three categories: 

1. the relationship between economic variables that
are relatively well understood,

2. the effect of socio-psychological factors that are
difficult to quantify, and

3. the biological variables which are largely unknown
(Meadows/Meadows/Randers et al. 1972: 103–
104).

The authors were therefore aware of the shortcom-
ings in knowledge about the system they wanted to
simulate. However, rather than waiting for more
research about the exact effects of socio-psychological
factors or biological variables, which would take a
long time in coming, they proceeded to develop the
World Model, representing the world system to the
best of their ability. A visual presentation of the causal
links in the World Model is given in figure 16.1.

In 1972, the recent development of sufficiently
sophisticated computer technology had profoundly
changed our ability to handle large amounts of data
simultaneously. We have become nonchalant when it
comes to computing capacity, but in 1972 this was still
in its infancy, and while the World Model used in the

6 For a highly readable introduction to the basics of sys-
tem dynamics as used in the LTG study, see Bardi
(2011), chapters 3 and 4.
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Limits to Growth is simple from our current perspec-
tive, it was the most sophisticated in its time. 

The discussion in the LTG study started from a
‘standard run’ of World3, where one assumed ‘no sig-
nificant change’7 in the physical, economic or social
relationships that were seen to govern the world sys-
tem. The standard run was concurrent with historical
data for the period 1900–1970. This is not surprising;
the parameters of the model were chosen to ensure
such a match, so the match is in itself not a sign of the
correctness of the model. The model was built empir-
ically, in some cases using historical relationships
between the five basic factors to specify the equations
used in the model. The standard run showed that if

continued unchanged, the exponential growth in pop-
ulation, food and industrial output would result in a
rapidly diminishing resource base that again would
lead to a slowdown in industrial growth, and subse-
quently (because of delays in the system) to a rapid
decline in food production and population. 

To investigate the effect of various policies in
World3, the researchers used the ‘standard run’ as a
baseline and simulated policy implementation by
changing one or more of the input parameters. ‘Poli-
cies’ should here be understood as behavioural
changes at the system level, rather than as a political
process or pronounced ambitions (for example about
recycling rates or reduction of ozone-depleting gases).
The policy changes included unlimited access to
nuclear energy (enabling extensive recycling and
resource substitution), and controls on population
and pollution. The overwhelming majority of scenar-
ios produced futures with overshoot and collapse.

Having observed collapse, i.e. a sudden and dra-
matic decline in population or production, the

Figure 16.1: Causal diagram of the World3 model. Source: Jørgen Randers presentation material; he also granted
permission to use this figure.

7 This important fact is often overlooked. The model was
built so that it concurred with observed data in the
period 1900–1970, and the standard run therefore
assumed that the interdependent processes simply
would continue as they had done for the previous seven
decades.
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researchers set themselves the task of identifying poli-
cies that would stabilize the system so that uncontrol-
lable collapses would be avoided, and that at the same
time would be capable of satisfying the basic material
requirements of all people.

The input parameters were thus changed with the
explicit goal of identifying a stable solution for world
population with an adequate food supply and indus-
trial output. Of course, several input combinations
would be able to produce a stable system, and one set
was presented in the LTG study. It consisted of:

• Stabilizing the population at 1975 levels (by setting
the birth rate equal to the death rate)

• Stabilizing industrial capital at 1990 levels (by set-
ting the investment rate equal to the depreciation
rate) 

• Setting resource consumption per unit of indus-
trial output to one-fourth of its 1970 value (intro-
duced in 1975)

• Shifting society’s consumption preferences more
towards services and less towards manufactured
goods (starting in 1975)

• Setting pollution generation per unit of industrial
and agricultural output to one-fourth of its 1970s
value (introduced in 1975)

• Diverting some capital from industrial to agricul-
tural production even if it was ‘uneconomic’ (to
ensure proper nourishment for all)

• Maintaining soil quality through altered use of
agricultural capital

• Increasing average lifetime for industrial capital.

These policies were, according to LTG, one (of sev-
eral) possible sets that it was physically possible to
maintain on Earth. Resource depletion would still
occur, but at a rate sufficiently slow to allow for tech-
nology to adjust to changes in resource availability.

To reach this sustainable model, however, one
would have to implement the above assumptions,
which were highly unlikely. Simulations with less unre-
alistic assumptions8 avoided collapse in the period up
to 2100, whereas a simulation where policy implemen-
tation was delayed until 2000 showed collapse before
2100.

Thus, of the twelve model runs that were pre-
sented in the book, only two represented a system

that would not overshoot and collapse before 2100.
Two conclusions stand out. Firstly, a free-market-ori-
ented, liberal, individualistic world will not deliver the
set of measures needed for the system to stabilize.
Secondly, the later growth-reducing policies are imple-
mented, the smaller the chances of avoiding over-
shoot and collapse.

The basic message from LTG can be summarized
thus:

a.) The planet we live on is finite, and as the popula-
tion and its ecological footprint increase in size,
the relative size of the Earth system on which we
depend becomes smaller.

b.) If developments in population, economic activity
and use of nature’s resources continue unchanged,
overshoot of global carrying capacity is likely
within the twenty-first century.

c.) Once in overshoot, physical contraction is inevita-
ble. This may happen as a sudden contraction and
collapse, or as a ‘managed decline’.

16.2.3 Immediate Reactions—Academic and 
Political Debate During the 1970s

When looking at the debate that followed the publica-
tion of LTG, one should be excused for believing that
the book had prophesied apocalypse and the end of
humankind as we know it. However, as is often the
case with highly polarized debates, the basic text
seems to have been little read and even less under-
stood. Far from being apocalyptic in its approach, the
LTG study was presented as a warning signal and an
invitation to think about the possible futures if the
growth model we live by are to continue unchanged.

The title of the book, Limits to Growth, was pro-
vocative in an age where economic growth was hailed
as the panacea for the world’s ills. Economists, there-
fore, would be expected to take issue with the LTG
conclusions, and they did. This academic debate was,
at least initially, relatively civil in form. The LTG con-
clusions were out of sync with the consensual wisdom
among mainstream economists and public policymak-
ers in the 1970s, which led to questioning both of
model and methodology.

One of many criticisms of the LTG came from a
research team in Sussex University’s Science Policy
Research Unit (SPRU), who in 1973 published their
own run of World3. Their results differed significantly
from those of the LTG team. The Sussex team abol-
ished the basic assumption of absolute resource limits,
and replaced them with ‘ongoing exponential increases
in available resources’ (Ekins 1993: 270). Thus, they

8 The less unrealistic assumptions were ‘perfect birth con-
trol’, meaning that only wanted children would be born;
an average family size of two children; and industrial
output stabilized at the level of average per capital out-
put in 1975.



382 Marit Sjøvaag

effectively embraced the idea that human ingenuity
would develop good substitutes for non-renewable
resources, and that we would learn to use existing
resources much more effectively. “To postpone col-
lapse indefinitely these rates of improvement must
obviously be competitive with growth rates of popula-
tion and consumption so that even if the overall
growth is rapid, it is also balanced” (Cole/Freeman/
Jahoda et al. 1973). 

How could different scientists reach such widely
different conclusions when they used the same
model? Lecomber identified three points of conten-
tion that could explain the modellers’ differences:
their optimism regarding the rate of technical pro-
gress, how they saw future changes in the composi-
tion of output, and the possibilities of substitution.
He took care, however, to emphasize that “this estab-
lishes the logical conceivability, not the certainty,
probability or even the possibility in practice, of
growth continuing indefinitely” (Lecomber, cited in
Cole 1999: 89).

The economist William Nordhaus has been a
vociferous participant in the debate about limits to
growth since the early 1970s. In a 1973 article he criti-
cized the World3 model, mainly on the grounds that
it in his view was built on (mostly) plausible hypothe-
ses about relationships between parameters, but that
none of these relationships were empirically tested.
His criticism was strongly worded: 

the dynamic theory put forward in the work represents
no advance over earlier work. […T]he economic theory
put forth in World Dynamics is a major retrogression
from current research in economic growth theory.
[…W]ithout the scantest reference to economic theory
or empirical data, Forrester predicts that the world’s
material standard of living will peak in 1990 and then
decline. Sic transit gloria (Nordhaus 1973: 1182–1183).

Nordhaus gave voice to a widely held view among
economists, namely that the researchers working with
the World3 model had neglected economic research,
and that they did so at their own peril. Apart from the
factual error that the World3 did not predict the
future (it merely simulated and produced scenarios
based on a simplified model of the world system),9

Nordhaus can be excused for wanting to defend econ-
omists’ intellectual territory. With hindsight we may
regret this lack of curiosity and mutual understanding
between system dynamics and conventional econom-
ics—and conventional economists.

If reactions from the academic community were
strong, they remained civil compared to some of the
reactions in the public political debate. The LTG’s

conclusions were in many ways stark and depressing,
despite the non-alarmist language used in the book.
However, it is reported that none of the researchers
involved in the study envisaged the uproar their publi-
cation would cause. The book’s American publishers,
Potomac Associates, “were arranging to present a
copy of the book to every senator, representative, gov-
ernor and UN ambassador” (AtKisson 2011: 10), in
addition to organizing an event at the Smithsonian
institute. The publication thereby received high-level
political attention, reported in the American press with
headlines such as “Mankind warned to curb growth or
face catastrophe” (Chicago Sun Times), “Scientists
warn of global catastrophe”, and “Panel on growth
strives to stave off world ruin” (AtKisson 2011). The
subsequent debate was often hostile, polarized, and
increasingly dominated by ‘public legends’, perceived
as facts, but without root in the LTG study.

The most important of these legends is that the
LTG study predicted a crisis. Far from predicting any-
thing at all, the LTG presented twelve different sce-
narios based on the World3 model. The fact that an
overwhelming majority of the scenarios they pro-
duced led to overshoot and collapse some time dur-
ing the twenty-first century was clearly threatening to
all those with a stake in the existing system. Moreo-
ver, the ‘Cassandra effect’, that we are reluctant to lis-
ten to bringers of bad news, may explain why many
dug in to their trenches rather than participating in
constructive debate about how to preserve the bene-
fits of the existing model while attempting to change
it to avoid its negative effects.

The authors of LTG were unprepared for the mas-
sive reaction the publication would create, and for the
polarization that followed. If they had known the stir
they would cause, maybe they would have taken
greater care to emphasize that their scenarios were not
predictions, but an invitation to start a debate about

9 The difference between a prediction and a scenario is
not always obvious, and the two terms are often used
interchangeably in daily speech. However, they differ
both in intent and in level of precision. Whereas a ‘pre-
diction’ is a statement about something that will happen
in the future, and is therefore empirically testable, a sce-
nario is one (of several possible) internally consistent
stories about the future. Therefore, whilst a prediction
can be said to be right or wrong once the future that
was predicted has arrived, a scenario can be neither
right nor wrong. Rather, the scenario is produced to
inform and encourage thinking and debate about the
choices we face. See also <http://www.ipcc-data.org/
guidelines/pages/definitions.html>.
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the paradigm within which we live our lives. This, at
least, seems to be one lesson they have learned in the
updated versions of the World3 simulations, which
appeared in 1992 and 2004, and to which we now
turn our attention.

16.2.4 Legacy: Long-Term Impact of The Limits 
to Growth Study

The LTG study was hotly debated in the 1970s, but
attention receded throughout the 1980s. The general
mood lifted after a decade of economic difficulties
(remember the world oil crisis in 1973), and ‘[i]f the
1973 oil crisis had looked to many as the crisis pre-
dicted by the LTG, the end of the crisis, in the mid
1980s, seemed to be the refutation of the same predic-
tions’ (Bardi 2011: 87).

16.3 The Updates

Despite being in the business of mapping possible
futures, none of the authors of the LTG had antici-
pated the ferocity and acerbity of the debate that fol-
lowed its publication. They were scientists, not politi-
cians or demagogues, and had not prepared for a
public exchange of words on the scale of what actu-
ally happened. Two updates were published twenty
and thirty years after the LTG study respectively. This
part of the chapter will take a closer look at the
results from these updates, and inscribe them in the
political context they appeared in.

16.3.1 Beyond the Limits 

Three of the authors of the LTG decided to publish
an updated version of the World3 simulations with
new numbers twenty years after the original publica-
tion. They called the new book Beyond the Limits
(hereafter: BTL) (Meadows/Meadows/Randers 1992).
In the preface they wrote:

Much has happened in twenty years to bring about tech-
nologies, concepts, and institutions that can create a
sustainable future. (…) When we began working on the
present book, we simply intended to document those
countervailing trends in order to update The Limits to
Growth for its reissue on its twentieth anniversary. We
soon discovered that we had to do more than that. As
we compiled the numbers, reran the computer model,
and reflected on what we had learned over two decades,
we realized that the passage of time and the continua-
tion of many growth trends had brought the human

society to a new position relative to its limits (Mead-
ows/Meadows/Randers 1992: page).

The rerun of the World3 model with updated num-
bers led the authors to conclude that we had already
passed the point of sustainable use of many resources
and generation of many pollutants, that is, we were in
‘overshoot’. Having learned from the debate follow-
ing the LTG publication, they took great care to spell
out that theirs was a message of hope and opportu-
nity to do something that would improve the possibil-
ities for choice in the future, although the latter was
relatively rapidly vanishing.

The structure of BTL is very similar to the struc-
ture of the LTG. It starts with an explanation of the
phenomenon of exponential growth, followed by a
presentation of the limits to growth in the form of
sources (renewable and non-renewable) and sinks
(nature’s capacity to absorb the wastes of human activ-
ity, in particular the atmosphere’s reaction to green-
house gases and some other air pollutants). The book
subsequently explains the drivers of growth in the
world system, including feedback loops, and finally
presents a discussion of technological possibilities for
solving the problems identified.

This logic underlines one important fact about
their basic message, namely that the economy is a sub-
system of the physical world, and therefore con-
strained by it. This might seem uncontroversial today,
but it still proved a hard sell to many economists. The
idea has been further developed by many within the
field of ecological economics.10 

Beyond the Limits was published in the year of the
United Nations Conference on Environment and
Development, better known as the Rio Earth Summit.
This conference resulted in Agenda 21, which brought
the ‘sustainable development’ concept on to the
global political agenda.11 Many environmentalists at
the time were optimistic that world society finally
would rise to the task and bring about sustainable liv-
ing. But at the same time the awareness grew that the
tools we had for managing these challenges were inad-

10 See Constanza and Daly (1987). For further information
about ecological economics, see the website of the
International Society of Ecological Economics: <http://
www.isecoeco.org/>.

11 The concept’s most common definition, ‘sustainable
development is development that meets the needs of
the present without compromising the ability of future
generations to meet their own needs’, first appeared in
the report of the World Commission on Environment
and Development, also known as the Brundtland Com-
mission.
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equate. To the extent that agreement was achieved on
UN documents and policies, these remained vague
and non-binding on the member states. This reflected
the underlying old conflict about which role the state
should have in the economy: on the one hand, states
who were positive to global, binding regulations, and
on the other, states who advocated as little state inter-
vention as possible, in the interest of individual free-
dom of choice and free, unregulated markets.

BTL, like its predecessor, presented scenarios
resulting from the World3 model. The 1991 run was
for technical reasons carried out in a different com-
puter language from the 1972 run, but the model itself
remained unchanged. Some of the parameters were
slightly altered to take into account historical data
from 1972 to 1990. For example, World3 had underes-
timated both the (negative) impact of erosion on ara-
ble land and the (positive) effect of technological
development in agriculture, and World3/91 was
changed to make a better fit with observed data
(Meadows/Meadows/Randers 1992: 245).12

However, Beyond the Limits is not only a product
of a new run of an existing system dynamic model
with adjusted numbers. It is also in many ways a com-
munications exercise, inasmuch as it is an attempt to
explain more clearly what had been misunderstood in
the debate after the Limits to Growth. The authors
emphasize that they are aware of the shortcomings of
their model, and that they do not want to make pre-
dictions, but to present a set of possible futures. In
the spirit of providing not only hope, but also guid-
ance on preferred action (to answer the question ‘but
what can we do?’), they provide an ‘action plan’ for
transition to a sustainable system. This plan consists
of six elements that will improve our chances of build-
ing a sustainable society: improving the signals; speed-
ing up response times; minimizing use of non-renewa-
ble resources; preventing erosion of renewable
resources; using all resources with maximum effi-
ciency; and slowing and eventually stopping exponen-
tial growth in population and physical capital.

William Nordhaus, one of the loudest academic
critics of the 1972 book, was not convinced of the
model’s appropriateness despite the result from the
new data. Rather, in his 1992 paper “Lethal Model 2:
The Limits to Growth Revisited”, he clearly ridicules
what he terms the ‘anti-growth movement’13 on the
grounds that the ‘predicted’ resource shortages never

materialized (despite this being clearly a wrong inter-
pretation of the 1972 study). He is, however, open to
the possibility that there might be physical limits to
human activity. Having presented his own model for
studying the future of economic growth, he concedes
that “our ignorance is vast […but…] I will hazard the
guess that resource constraints are likely to be a small
but noticeable impediment to economic growth over
the next few decades in advanced industrial countries—
although an obstacle that will continue to be sur-
mounted by technological advance” (Nordhaus 1992:
39).

During the 1990s, not long after the publication of
BTL, Mathias Wackernagel and William Rees devel-
oped a metric for measuring the ecological impact of
human consumption, the now well-known ‘ecological
footprint’.14 The concept of ecological footprint was
clearly useful in the debate about limits to growth, as
it provided a clear link between the physical environ-
ment on our planet and human consumption. It has
since become a household staple in almost all debates
about environmental policy in its broadest interpreta-
tion, and is incorporated in subsequent LTG studies.

16.3.2 The 30-Year Update

Limits to Growth: The 30-Year Update (Meadows/
Meadows/Randers 2004) was ‘the third edition in a
series’. The World3 model was updated slightly. The
most important changes were (1) that the cost of tech-
nology was estimated to decline more rapidly than in
previous analyses, and (2) that the desired family size
was set to respond more strongly to growth in indus-
trial output, i.e. that as material welfare grew, women
would choose to have fewer children, and this process
was also assumed to be speedier than in previous anal-
yses. 

The preceding thirty years had seen many impor-
tant developments in the public debate about sustain-
ability and the difficulties with unlimited growth. The
Brundtland Commission had brought the concept of
sustainable development to the fore, and inspired
much academic research around questions of nature’s

12 Other similar changes were made. For a complete over-
view, see BTL appendix: Research and Teaching with
World3.

13 The authors of LTG, as ecological economists, had
never purported to be ‘anti-growth’. They did, however,
try to distinguish between material throughput and soci-
etal welfare.

14 The ecological footprint is a measure of how much land
and water area is required for human activity. It is esti-
mated that we currently (2015) use 1.5 Earths. For more
information and updates, see at: <http://www.foot-
printnetwork.org/en/index.php/GFN/>.
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constraints on human activity. This was obviously
important in and of itself, but in our context it pro-
vided the authors with new concepts in their commu-
nication. In particular, the ‘ecological footprint’, both
concept and measurements, was incorporated in their
text. It also proved an invaluable tool in visualizing the
meaning of ‘overshoot’, so central to their findings.
Their new Human Welfare Index proved an effective
tool for visualizing whether the future would be better
or worse for those living there.

The 30-year update therefore included the varia-
bles ‘human welfare’ and ‘ecological footprint’. The
Human Welfare Index in World3 was inspired by the
UN Human Development Index, and was calculated
using gross domestic product (GDP), life expectancy
and education. The Ecological Footprint Indicator in
World3 was inspired by Wackernagel’s ‘ecological
footprint’ and was built using arable land used for
crop production in agriculture, urban land used for
urban-industrial-transportation infrastructure, and the
amount of absorption land required to neutralize the
emission of pollutants (Meadows/Meadows/Randers
2004: appendix 2).

The message from the third book in the series
does not make cheerful reading. The language is still
both clear and accessible, but the message is stark.
The authors also concede that this third book is not
so much about making new contributions to the
debate as about providing the old debate with new
numbers. Their review of the initial World3 scenarios
shows that the actual development of the central
parameters follow closely the standard run in World3
from 1972. The previous decade had shown that the
lofty ambitions of the Earth Summit in 1992 were not
being implemented.15 Therefore, the ‘action plan’
from BTL was substituted by a list of ‘the tools we
don’t yet know how to use’. These tools were: vision-
ing; networking; truth-telling; learning; and loving.

16.3.3 Reactions to the Updates

Debate about the human condition within the physi-
cal boundaries of planet Earth had also taken on new
forms since the 1970s. The strands had multiplied,
and it is almost impossible to map them all. But two
issues stand out: the question of limits to economic
growth, and the debate about climate change. 

The old question of whether there are limits to
economic growth, so much ridiculed by both academ-
ics and politicians after the publication of LTG, saw a
sea-change with the publication of an article by econ-
omist Matthew R. Simmons in 2000 entitled “Revisit-
ing the Limits to Growth—could the Club of Rome
have been right, after all?”16 He compared some of
the LTG scenarios within the energy sector with what
had happened in the succeeding quarter of a century,
and concluded that a shortage of non-renewable
energy sources was a real worry. He then says: “Is there
time to begin the thoughtful work which the Club of
Rome hoped would take place post 1972? I would
hope so. But, another 10 years of neglect to these pro-
found issues will probably leave any satisfying solu-
tions too late to make a difference. In hindsight, The
Club of Rome turned out to be right. We simply
wasted 30 important years by ignoring this work.”

Graham Turner compared the last thirty years of
historical developments with the LTG scenarios in
2008 (Turner 2008), and found that the LTG scenario
with the closest match to historical data was the
standard run of World3. His paper was another exam-
ple of a re-appreciation of the LTG study in the
twenty-first century, also exemplified by Hall and Day
(2009) who note that “[i]f we are to resolve these
issues, including the important one of climate change,
in any meaningful way, we need to make them again
central to education at all levels of our universities,
and to debate and even stand up to those who negate
their importance” (Hall/Day 2009: 237). The lower
intensity of the debate in the 1980s and 1990s had
allowed the hard fronts to soften, and a new genera-
tion of researchers appeared, with little or no stake in
the debate from the 1970s.

This softening of the fronts in the conflict seem
also to have spilt over on the mainstream macroecon-
omists, who are increasingly participating in the
debate about environmental policy and the place of
economic policy instruments in it. Moreover, social
scientists of different hues have recently turned their
attention to environmental problems, in particular cli-
mate change. The new voices in the debate contribute
to broadening the discussions wider than simply for
or against economic growth.

Since the turn of the century, and particularly after
2007, the climate policy debate has become more
institutionalized and better anchored in the political

15 This is of course in itself a complex story, and it can be
argued that some important developments took place in
the global arena in the 1990s, particularly with the sign-
ing of the Kyoto Protocol in 1997.

16 See at: <http://www.resilience.org/stories/2000-09-30/
revisiting-limits-growth-could-club-rome-have-been-cor-
rect-after-all-part-one>.
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process both nationally and globally, and scientific
knowledge about nature’s processes is significantly
greater than in 1972. Extreme weather events are
increasingly seen as evidence of a changing climate,
and the loss of biodiversity, pollution problems, and
rising energy prices have all contributed to a general
acceptance (among many if not all mainstream econ-
omists) that there are physical limits to what nature
can sustain. This might seem rather a small achieve-
ment, but the hope is that the seed contained in this
fundamental truth can flourish into a real change in
how we use economic modelling, and subsequently in
how modern societies arrive at decisions for collective
action.

It may, of course, be a case of too little too late.
As was argued both in BTL and in the 30-year update,
time is running out. Humankind is already in over-
shoot and unless large structural changes take place,
collapse seems the likely scenario. This was the back-
ground against which the book 2052—A Global Fore-
cast for the Next Forty Years appeared. 

16.4 2052—A Global Forecast for the 
Next Forty Years

There are two important differences between 2052—A
Global Forecast for the Next Forty Years (Randers
2012) and the three other books that were discussed
above. Firstly, it has only one author. Secondly, ‘2052’
is not a scenario study, but a forecast of what Randers
believes will actually happen by 2052. This means that
the author himself has identified one scenario among
several possible ones that fulfil three criteria: 

• the described future must be internally consistent,
i.e. the development in different variables must
not cause them to contradict one another;

• the trend lines are developed based on existing
data, which means that the basic assumption is no
major change in any of the large global trends;

• the described future is what the author finds the
most likely when the two first conditions are met.

The central global trends that form the basis of the
forecast are GDP (based on population growth and
productivity), investment, consumption, energy use,
climate impacts, food production, and land use. The
story is based on the same ‘fairly simple’ set of cause-
and-effect relationships as in the World3 models, with
the following important amendments:

• Urbanization leads to smaller families. This will
not be because of lack of food or ill health, but

because more people will wish to have fewer chil-
dren, and can better control the number of off-
spring because of access to education, health ser-
vices and contraception.

• Labour productivity will continue to grow, but
ever more slowly, because of resource depletion,
pollution, climate change, and rising inequity.

• CO2 emissions will at first increase with energy
use (although at a slower rate than in many other
forecasts, because of increased energy efficiency),
but then gradually disconnect as the share of
renewable energy accelerates. The emissions will
lead to higher concentrations of greenhouse gases
in the atmosphere, higher temperatures, and more
climate damage to planet Earth (Randers 2012:
55ff).

A visual representation of the causal mechanisms are
given in figure 16.2, where the changes from the
World model are marked in red.

After defining the fundamental causal relation-
ships, detailed forecasts are presented about both
physical and non-physical variables. The first of the
physical variables is population growth, which,
according to Randers’ forecast, will peak in 2040, at
just above eight billion. This is lower than most offi-
cial UN estimates,17 and the most important driver in
Randers’ forecast is that women will choose to have
fewer children as urbanization increases. GDP will
continue to grow, but not as rapidly as hitherto, and
with a significantly different distribution from what
we have seen to date. The big, emerging economies
will continue to grow much faster (particularly
China), and the US and Europe will remain relatively
stable at around 2010 levels. The rest of the world
“will stay unpleasantly near their current GDP per per-
son” (Randers 2012: 77).

When it comes to energy use, Randers forecasts
that use of fossil energy sources will peak around
2030, and that renewable energy use will increase
throughout the period. This will lead among other
things to lower climate intensity, a process that will
increase in pace after 2030 because of the higher visi-
bility of climate change impacts on the economy.
Because of the peak in fossil use, emissions from
energy will also peak around 2030. This, however, is
not enough to meet the two-degree target. According

17 But there are other institutions that forecast along the
same lines, see e.g. <http://www.businessinsider.com/
deutsche-population-will-peak-in-2055-2013-9>.
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to this forecast, global warming will exceed two
degrees compared to pre-industrial times around the
middle of the twenty-first century.

Food production will increase and peak around
2040. Food per person will follow a similar curve, but
the decline in population will mean that the ‘food per
person’ curve will decrease slower than the ‘food pro-
duction’ curve. “Grossly simplified, my forecast to
2052 says that there will be enough energy, grain, and
chicken, plus some fish—with some exception for the
poor” (Randers 2012: 143).

Important elements in the ‘non-material future’
include stronger government, and urbanization that
leads to megacities and the omnipresence of the Inter-
net. The ‘zeitgeist’ will, according to Randers, focus
on fragmentation, local solutions, slum urbanization,
and the Internet providing fertile ground for human
creativity.

The general forecast is followed by forecasts for
five regions (US, OECD minus US, China, BRISE18

(the fourteen largest ‘emerging’ economies), and

ROW (the rest of the world). The maybe most striking
feature of these regional forecasts is their diversity.
This underlines the large differences that will be expe-
rienced in the different regions of the world—not only
because 30-cm sea level rise will have very different
impacts on society depending on whether one lives
on a low Pacific island or on the top of a rugged cliff,
but also because the forecast describes some states
that will become stronger (but have to invest more to
cope with the effects of climate change), and other
states that will remain unstable, unable to provide
poor inhabitants with basic security and resources.

The language and style in the 2052 book is even
more personal and direct than in the LTG series. The
big picture depicted in 2052 is a world that is less bad
than the author had feared before starting the fore-
casting work. It is far from his ‘ideal’ world, and it is
a world where people are poorer than he (together

Figure 16.2: Causal diagram for the 2052 study-changes from the World Model marked in red. Source: Jørgen Randers
presentation material; he also granted permission to use this figure.

18 Please explain BRISE here.
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with many economists) originally expected, but it is
also a world where no major collapse will occur
before the end-date of the forecast. 
Randers closes his book with a list of twenty ‘pieces
of personal advice’. It is impossible to quote them all
here, so here is a selection:

• Focus on satisfaction rather than income
• Invest in great electronic entertainment and learn

to prefer it
• Live in a place that is not overly exposed to cli-

mate change
• Stop believing that all growth is good
• Remember that your fossil-based assets—suddenly

one day—will lose their value
• In politics, remember that the future will be dom-

inated by physical limits.

‘2052’ is the work of someone who is clearly disap-
pointed with the world and the lost opportunities for
change over the last four decades. The real disap-
pointment is that it has proved impossible to beat
short-termism, both in economics and in politics.
Solving the climate challenge will mean choosing the
slightly more expensive solution in the short term,
and making (and keeping) electoral promises about
something further than one electoral cycle away does
not ensure re-election. 

16.4.1 Further Resources

In spring 2014 the book was translated into seven lan-
guages. The material and analysis is rendered accessi-
ble through a website dedicated to the project
(<www.2052.info>), where readers can find some of
the experts’ glimpses into the future and make their
own forecasts based on the model. 

‘2052’ has formed the basis for a long series of lec-
tures and presentations,19 and has contributed to
debate in an impressive number of countries around
the world. Among the many themes covered in the
debates are population growth and birth control pol-
icies, environmental degradation, the future of the
energy sector, and short-termism and challenges for
democracy.20 

16.5 Concluding Remarks

In the introduction two questions were raised: firstly,
why did the debate about the Limits to Growth
become so polarized, and secondly what have we

Figure 16.3: World State of Affairs, 1970–2050. Source: Randers (2012: 232). Permission to use this figure was granted
by the author.

19  See <http://www.2052.info/presentations/>.
20  See <http://www.2052.info/articles/>.
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learned about the fundamental questions posed by
the LTG team?

The answer to the first question can be found in
the interests that felt threatened by the publication.
Large industrial interests (in particular producers of
fossil energy and other scarce resources) would clearly
have a hard time believing that the fundamental credo
and the resources from which they had created their
wealth and large fortunes were to run out any time
soon. Economists and politicians, who believed eco-
nomic growth to be the panacea for increasing human
welfare, found their world view questioned. And the
population at large generally wanted and needed
work and an income, and saw economic growth as
the safest option for meeting these needs.

Criticism is often met with hostility. What now
seems a relatively uncontroversial message about plan-
etary boundaries was radical when it first appeared.
The authors of the LTG were not prepared for the
animosity their message would entail, and despite
their attempt at framing their message as one of
‘hope’ because they presented ‘possible futures’, the
necessary changes to bring the world to a sustainable
development path were threatening for many of the
established elites, economic, political and industrial.

We should also remember that the LTG was not
the only environmental message that was met with
hostility. The 1960s and the 1970s were decades of
controversy and large societal conflict in many parts
of the world, but particularly in the US.

Subsequent updates of the LTG study were also
clearly presented in different lights, with more empha-
sis on ‘hope’ and ‘love’ (in 1992), and ‘doom and
gloom’ (in 2004). It seems reasonable to assume that
the authors chose different strategies because of their
previous experiences, and because they fundamentally
wanted to engage the world in a debate about where
we are heading.

What has humankind learned over the last four
decades?

Graham Turner has shown that the standard run
of World3 seemed to be a rather good description of
reality as observed thirty years after the scenario’s
publication.21 Growth has continued, both in global
population, production, and ecological footprint.
Humankind is in a situation of overshoot with a cur-
rent consumption of approximately 1.5 Earths. Every
year twice as much CO2 is emitted as is being

absorbed in oceans and forests, which will lead to
temperature rise. Biodiversity loss and ocean acidifica-
tion is happening.

The global governance system under the UN has
not been able to produce a globally binding green-
house gas (GHG) emission reduction treaty during
the past forty years. Whether a comprehensive global
agreement will occur in 2015 is still an open question,
but it is highly unlikely that it will be sufficient for the
world to meet its 2°C target.

This review of the four books has shown that they
have all concentrated on the development of the rela-
tively uncontroversial ‘physical’ variables of human
development and its effect on the world around us.
Discussions about wider security and social develop-
ment issues have been largely non-existent. This must
be characterized as one of the major shortcomings of
these books. The analysis and discussion about the
effects of physical changes (lower food production,
climate change, biodiversity loss), i.e. how they will be
felt by humans and how they will impact on social
structures, stability and security, are pivotal to our
possibility of grasping the real challenges. In these
books it is often assumed that resource shortages may
lead to social unrest, but no closer analysis or causal
mechanisms are discussed. 

The 2052 book only partially puts right this issue.
Discussions are included about the importance of
focusing on quality of life (‘happiness’) rather than
economic growth, but the analysis is rather superfi-
cial. This is also the case for political processes,
which, to the extent that they are mentioned, are crit-
icized for not delivering policies that bring about sus-
tainable living. Democracy is particularly vulnerable,
whereas the Chinese political system gets a bit more
credit for delivering on the necessities of preventing
the worst causes of pollution. There is no further dis-
cussion about whether or how the political process,
democratic or otherwise, can contribute to solving
the social problems resulting from climate change.

The story of Limits to Growth and its aftermath is
at least two different stories. One is about how global
governance has been unable to take sufficient action
to prevent many of the challenges that were high-
lighted even as early as the early 1970s. This is a story
that easily leaves us feeling helpless in face of human-
ity’s destiny. But there is another story that is some-
times forgotten. That is the story about how one slim
volume managed to incite debate, raise deep ethical
questions, spur a search for deeper knowledge about
the world in which we live, and remain relevant for
several generations.

21 The real test on the LTG scenarios will come over the
next couple of decades, when the scenarios start to
deviate.
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17 Preparing for Global Transition: Implications of the Work of the 
International Resource Panel

Mark Swilling

Abstract

The International Resource Panel (IRP) was established as an expert scientific panel by UNEP in 2007. By using
a material flow analysis perspective, the primary focus of the IRP is on global resource use and potential alter-
natives. The notion of a ‘third great transformation’ was deployed to suggest that the work of the IRP is docu-
menting the endgame of the industrial socio-metabolic regime. Three clusters of reports were addressed: (a)
global resource perspectives, with special reference to decoupling rates of economic growth from rates of
resource use by focusing on the importance of resource productivity; (b) nexus themes, including cities, food,
trade, and GHG mitigation technologies; and (c) specific resource challenges with respect to two clusters of
issues, namely metals and ecosystem services .The conclusion reached is that a resource-use perspective adds to
our understanding of the unsustainability of the current global system, complementing the outputs of climate
science on the effects of anthropogenic carbon emissions and ecosystem science on the implications of biodi-
versity degradation. To this extent, the work of the IRP anticipates the possibility of a more resource efficient
socio-metabolic order. However, the IRP has to date not addressed specifically the dynamics and modalities of
transition from an institutional and macro-economic perspective.

Keywords: Decoupling, transformation, sustainable development, sustainability science, material flow analysis,
long-wave theory. 

17.1 Introduction

This chapter will analytically review the work of the
International Resource Panel (IRP) from the perspec-
tive of global transition theory.1 It will be argued that
the IRP can be understood as a collaborative effort by
a diverse group of researchers to document the meta-
bolic case for why the industrial epoch has effectively
reached the end of its 250-year historical cycle.
Although this documentary evidence suggests that the
necessary conditions are in place for a transition to a
more sustainable long-term development cycle, this by
no means implies that the IRP has developed a view
on whether sufficient conditions exist for such a tran-
sition to happen. Now that the Sustainable Develop-
ment Goals have been approved, this may provide the

context for such a task. The IRP has yet to pay atten-
tion to the key factors that will determine the nature
of such a transition, namely social actors, their net-
works and the highly complex dynamics of the institu-
tions that embody the intentions of organized historic
and current socio-economic interests.

The International Resource Panel (IRP) was estab-
lished by the United Nations Environment Pro-
gramme (UNEP) in 2007 (see <http://www.unep.
org/resourcepanel/>). It is currently co-chaired by
Dr. Ernst Ulrich von Weiszäcker and Dr. Ashok Kho-
sla and has twenty-four members from twenty-six
countries. It is not constituted like the Intergovern-
mental Panel on Climate Change (IPCC) as an inter-
governmental expert panel. Instead, it is a panel of
experts funded by governments and UNEP that also
has a Steering Committee made up of government
representatives who consider the scientific reports of
the Panel members, but without the requirement that
reports must first be approved by the Steering Com-
mittee before they are published. The Steering Com-

1 The arguments presented in this chapter have been
developed exclusively by the author and do not in any
way reflect the views of the IRP, UNEP or individual
members of the IRP.
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mittee, however, does have the power to approve the
initiation of reports. The Panel members come from a
wide range of scientific disciplines and intellectual tra-
ditions, with some closely allied to their respective
governments while others are thoroughly independ-
ent and even oppositional within their domestic pol-
icy environments. 

The objectives of the International Resource Panel
are to:

• provide independent, coherent and authoritative
scientific assessments of policy relevance on the
sustainable use of natural resources and their envi-
ronmental impacts over the full life cycle;

• contribute to a better understanding of how to
decouple economic growth rates from the rate of
resource use and environmental degradation.

17.2 Contextualizing the Work of IRP

There is growing acceptance across a wide range of
audiences that ‘modern society’ is currently facing his-
torically unprecedented challenges. The advent of the
‘Anthropocene’ comes with an all-pervasive sense that
landscape pressures like climate change, resource
depletion and ecosystem breakdown threaten the con-
ditions of existence of human life as we know it
(Crutzen 2002). The onset of the global economic cri-
sis in 2007/8 has resulted in a realization that we may
have come to the end of the post-World War II long-
term development cycle (Gore 2010; Swilling 2013b),
and there is little understanding of what will come
next. Simultaneously, there are those who argue that
we may have reached a metabolic turning point that
marks the endgame of the industrial era (Fischer-Kow-
alski 2011; German Advisory Council on Global
Change 2011: 81; Haberl/Fisher-Kowalski/Krausmann
et al. 2011). The result of these converging industrial
and metabolic crises is an interregnum Edgar Morin
has usefully called a ‘polycrisis’ (Morin 1999: 73). 

Reflecting the thought patterns and influence of
Schumpeterian long-wave theory (Foxon 2011; Free-
man & Louca 2001; Köhler 2012; Perez 2002; Swilling
2013b), the German Advisory Council on Global
Change (GACGC or WBGU) has argued that we
should anticipate the third ‘great transformation’
comparable in its historical significance to the first
two ‘great transformations’: the Neolithic revolution
some 13,000 years ago and the industrial revolution
some 250 years ago (German Advisory Council on
Global Change 2011). Both can be defined as great
transformations because they both resulted in funda-

mental shifts in the metabolic foundations of society:
for the Neolithic transformation this entailed a shift
to permanently occupied land, cultivated soils, har-
vested biomass, animal power, clay, rocks and the
basic implements of pre-industrial agriculture; and
then 250 years ago a shift to fossil fuels, metals, con-
struction minerals and massive increases in biomass
use and water use with the onset of the industrial rev-
olution (Fischer-Kowalski/ Haberl 2007). For the
GACGC, the third great transformation must be
about radical decarbonization and resource efficiency
to “provide wealth, stability and democracy within the
planetary boundaries” (German Advisory Council on
Global Change 2011: 81). However, all those who use
long-wave theory recognize that these transitions are
by no means linear and therefore cannot be easily pre-
dicted: they are highly complex processes that mani-
fest differently across geographical scales and histori-
cal time. Key events can coalesce unexpectedly with
accumulated macro-level structural shifts and the
dynamics of conjunctural realignments to open up
hitherto unlikely future trajectories. 

It has been argued elsewhere that the year 2009
might be such a tipping point (Swilling 2013b): the col-
lapse of Lehman Brothers at the end of 2008 was the
key event, the conjunctural realignment was the end-
ing of the post-World War II long-term development
cycle (represented by the fact that 2009 was the first
year since 1945 that the global economy shrank) and
the structural shifts were reflected in the gradual real-
ization that we could be breaching planetary bounda-
ries in dangerous ways for human survival (marked by
events such as the G20 adoption of the ‘green econ-
omy’ concept in 2009, following on from the award-
ing of the Nobel Prize to the IPCC, shock events like
hurricane Katrina, heatwaves and economic shifts such
as the rapid acceleration of investments in renewable
energy technologies that were no longer confined to
innovation niches). 

Following Geels (2002), it is preferable to use the
notion of ‘transition’ to describe these major meta-
bolic shifts rather than the notion of ‘transformation’,
on the understanding that it is specific transforma-
tions along the way that drive an overall transition.
We can thus refer to a sustainability-oriented just tran-
sition as an alternative to the notion of a ‘third great
transformation’ (Swilling/Annecke 2012), although
these notions will be used interchangeably in this
chapter. 

Three conditions make this transition unique, only
one of which is given sufficient emphasis by the
GACGC Report. The first, recognized by the GACGC,
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is the fact that it is probably going to depend on the
collective intent of specific constellations of actors
who will need to collaborate at global, national and
local levels. It is for this reason that the GACGC
Report argues as follows: 

“The imminent transition must gain momentum
on the basis of the scientific findings and knowledge
regarding the risks of continuation along the resource
intensive development path based on fossil fuels, and
shaped by policy-making to avoid the historical norm
of a change in direction in response to crises and
shocks” (German Advisory Council on Global Change
2011: 84).

This statement clearly defines the historic role of
anticipatory science as key driver of the next great
transformation (Poli 2014). This is why the work of
the IRP, the IPCC, Future Earth and many other
global scientific initiatives is significant. If they can
contribute to the translation of anticipatory science
into an anticipatory culture, then accumulated evi-
dence about the risks we face and the potentials that
can be exploited might just tilt the balance in favour
of human survival (Poli 2014).

However, what needs greater emphasis is the
implications of the information and communication
technology (ICT) revolution that has transformed our
organizational capabilities for learning and knowing—
what Perez calls the fifth developmental surge that has
taken place since the start of the industrial era (Perez
2009). Following Castells, just as the technologies of
the combustion engine, electricity, telephony and
mass production made possible the industrial revolu-
tion and its associated organizational arrangements
(nation state, joint stock company, etc), so has the
ICT revolution resulted in a new mode of organiza-
tion, namely the network (Castells 2009). This new
package of technologies and organizational modes
has resulted in ‘self-managed mass communications’
with major implications for knowledge dissemination,
innovation and collective action. For Brynjolfsson and
McAffee, this provides the basis for the ‘second
machine age’—a new era of highly networked mutually
interdependent activities that will unleash extraordi-
nary creativity and productive potential (Brynjolfs-
son/McAffee 2014). 

The internal informational recomposition of the
industrial age that has taken place since the early
1970s has major implications for the anticipated sus-
tainability-oriented transition. Following earlier work
to address this question (Swilling 2013b), there is suf-
ficient evidence that innovations made possible
through network organization powered by ICTs will

be stimulated by the financial returns that can be
made by repairing the future of the planet (see discus-
sion of Decoupling 2 below). If the ‘second machine
age’ makes possible low carbon and resource-intensive
modes of consumption and production, then a key
driver of the third great transformation begins to
come into view. 

The third condition that makes this transition
unique is the fact that we are living in an urbanized
Anthropocene. The majority of the world’s popula-
tion now lives in cities and the next 2–2.5 billion peo-
ple who are expected to be living on the planet by
2050 when the population is expected to hit the 9–9.5
billion mark will land up in African and Asian cities.
Demographic projections suggest that we will be con-
structing in cities over the four decades to 2050 more
material infrastructures than what we have built over
the past 400 years (Angel 2012). This harsh spatial
reality has major implications for how networks coa-
lesce to rapidly translate anticipatory science into fun-
damental changes in the geographies of everyday con-
suming and producing. What remains almost certain
is that these networks will not only emerge from the
networks of innovation-oriented cities that are flower-
ing around the world, they will also be using the chal-
lenges faced by cities as the laboratories for testing
the technologies that will be deployed during the next
great transformation. 

The co-evolutionary dynamics of anticipatory sci-
ence, the network mode of organization and learning
made possible by the ICT revolution, and the recon-
figuration of spaces of agglomeration caused by accel-
erated urbanization create conditions that make it
possible to consider the end of the industrial epoch
and how the long-term sustainability-oriented transi-
tion—or third great transformation—could emerge
(Swilling/Annecke 2012). This provides the context
for understanding the enormous significance of the
rapidly expanding body of work that has been gener-
ated by the IRP since 2007. At the simplest level, the
IRP is providing documented evidence across a range
of fields that it is no longer possible to conceive of a
future for modern society that rests on the assump-
tion that there are unlimited resources available for
ensuring the well-being of over nine billion people on
a finite planet by 2050. In other words, the IRP is doc-
umenting the end of the industrial socio-metabolic
era and by implication anticipates a more sustainable
era in the future. However, the IRP has also put in
place within the global policy community a way of
thinking that is different to the two other mainstream
bodies of sustainability science, namely climate sci-
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ence and ecosystem science. By thinking of sociotech-
nical and socio-economic systems as socio-metabolic
systems that consume, transform and dispose of
resources extracted from natural systems, the IRP has
put in place a key conceptual framework for imagin-
ing the dimensions and modalities of a more sustain-
able epoch. The notion that we need to decouple eco-
nomic development and well-being from the rising
rate of resource consumption is potentially a very rad-
ical idea, especially if this implies massive reductions
in resource use per capita for people living in rich
countries and a redefinition of development for those
policy-makers in poorer countries committed to pov-
erty eradication. How we build a more equitable
world of over nine billion people by 2050 without
destroying the planet will not only depend on the
mainstreaming of an appropriate political economy to
replace neo-liberalism (Picketty 2014); it will also
mean that a political economy that is appropriate for
imagining the next great transformation will have to
recognize that it will be necessary to fundamentally
reconfigure the flow of non-renewable and renewable
resources through our sociotechnical and socio-eco-
nomic systems. When read together from the transi-
tion perspective outlined here, the research assess-
ments generated by the IRP since 2007 provide a
significant starting point and partial foundation for
achieving such a synthesis.

17.3 Overview of the Work of the IRP

Unlike the IPCC, the IRP does not produce an inte-
grated report at specific points in time. Instead, the
IRP publishes reports as and when they have been
produced by one or more members of the IRP and
their respective research teams. This means there is
no integrated synthesis of the IRP’s body of knowl-
edge. For the purposes of this chapter, the work of
the panel has been divided into the following catego-
ries:2

• global resource perspectives, with special reference
to decoupling rates of economic growth from
rates of resource use by focusing on the impor-
tance of resource productivity (Decoupling 1 and
Decoupling 2), the environmental impacts of
products and materials, and the beginnings of sce-
nario thinking; 

• nexus themes, including cities, food, trade, and
greenhouse gas (GHG) mitigation technologies;

• specific resource challenges with respect to two
clusters of issues, namely metals (both stocks in
use and recycling) and ecosystem services (includ-
ing water and land-use/soils).3 

The global resource perspectives define the IRP’s
commitment to focus on the resource inputs into the
global economy, and therefore how future economic
trajectories (whether growth-oriented or not) can be
decoupled from the prevailing rising level of resource
use over time. Without this kind of decoupling, a tran-
sition will be unlikely. Nexus themes are about spe-
cific spheres of action constituted by highly complex
sociotechnical systems where the potential for decou-
pling exists. Specific resource challenges are about
resource regimes that are both under threat from, for
example, rising demand and prices, and can also be
potential threats to larger systems that are dependent
on them.

17.4 Global Resource Perspectives

The environmental science of pollution, climate sci-
ence and ecosystem science have traditionally been
the three underlying bodies of science that have sup-
ported the claims of the environmental movement. In
recent years material flow analysis has emerged as the
fourth body of science, with roots in industrial ecol-
ogy, resource economics and political economy (Fis-
cher-Kowalski 1998, 1999). Major historical reinterpre-
tations of agricultural and industrial economic
transitions have now been written that are clearly
extremely useful for anticipating the dynamics of
future transitions (Fischer-Kowalski/Haberl 2007;
Giampietro/Mayumi/Sorman 2012; Smil 2014). The
focus has shifted from the negative environmental
impacts of the outputs of industrial processes to the
material inputs into a global economy that depends on
a finite set of material resources. This is the discursive
framework within which the work of the IRP should
be located. 

One of the first reports produced by the IRP (gen-
erally referred to as ‘Decoupling 1’) entitled Decou-
pling Natural Resource Use and Environmental
Impacts from Economic Growth presented evidence
on the use of four categories of resources: biomass
(everything from agricultural products, to clothing

2 All completed reports referred to below are available on
the IRP website at: <http://www.unep.org/ resource-
panel/>. 

3 The IRP has also produced reports on biofuels and for-
ests, but these have not been included in this analysis. 
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material like cotton, to forest products), fossil fuels
(oil, coal and gas), construction minerals (cement,
building sand, etc.) and ores and industrial minerals
(Fischer-Kowalski/Swilling 2011). The Decoupling 1
Report shows that by the start of the twenty-first cen-
tury the global economy consumed between 47 and
59 billion metric tons of resources (which is equal to
half what is physically extracted from the crust of the
earth). Between 1900 and 2005 total material extrac-
tion increased over this period by a factor of 8, while
GDP increased by a factor of 23 for the same period.
As reflected in figure 17.1, the result is relative decou-
pling between rates of resource use and global growth
rates. 

As the Decoupling 1 Report shows, rising global
resource use during the course of the twentieth cen-
tury (including the metabolic shift that took place
from mid-century onwards as non-renewables grew
and dependence on renewable biomass declined in
relative terms) corresponded with declining real
resource prices—a trend that came to an end in 2000–
2002. Since 2000–2002, the macro-trend in real

resource prices has been upwards (notwithstanding
dips along the way).  

The McKinsey Global Institute report (which was
published after the IRP report) generally confirms the
trends identified by the Decoupling 1 Report, demon-
strating that resource prices have increased by 147 per
cent in the decade since 2000. As a result investments
in resource productivity over the long-term can gener-
ate returns of 10 per cent, more if the US$1.1 trillion
“resource subsidies” are removed (McKinsey Global
Institute 2011). 
A key conclusion of the Decoupling 1 Report is that a
transition to a more sustainable global economy will
depend on absolute resource reduction in the devel-
oped world, and relative decoupling of economic
growth rates from rates of resource use in the devel-
oping world. If this is not achieved, the Report
argues, the result may well be an increase in total
resource use from 60 billion tonnes (Bt) in 2005 to
140 Bt by 2050 if all nine billion people living on the
planet by then consume the equivalent of the average
European (i.e. 16 tonnes per annum per capita (t/
cap), which is half what the average American con-

Figure 17.1: Global metabolic rates and incomes (1900–2005), and income. Source: Fischer-Kowalski and Swilling
(2011: 12).
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sumes). However, if the convergence point is 8 t/cap,
the total material requirement would be 70 Bt by 2050
on a planet of nine billion people. The Decoupling 1
Report suggests that the material equivalent of living
in ways that will result in the emission of 2 tonnes of
CO2 per annum per capita by 2050 on a planet of
nine billion people (as recommended by the IPCC)
may well be 60 Bt or 6 t/cap for everyone. Although
the latter is the logical consequence of the science of

the IPCC that all countries approved, it implies a
‘great transformation’ equal in significance to the met-
abolic transformations that resulted in the Neolithic
and Industrial Revolutions. 

Reinforcing the argument of the Decoupling 1
Report, another early IRP report entitled Assessing
the Environmental Impacts of Consumption and Pro-
duction: Priority Products and Materials (referred to
as the Priority Materials Report) addressed key ques-

Figure 17.2: Composite resource price index (at constant prices, 1900–2000). Source: United States Geological Survey
data cited in Fischer-Kowalski and Swilling (2011: 13).

Figure 17.3: Commodity price indices. Source: Fischer-Kowalski and Swilling (2011: 13).
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tions of relevance to this review, only three of which
are addressed here: Which industries are the most
responsible for contributing to environmental and
resource pressures? What products and services have
the greatest environmental impacts? Which materials

have the greatest environmental impacts across their
respective life cycles? (UNEP 2010)

As indicated in figure 17.4 and related information
in the Priority Materials Report, the energy industry,
followed by industry and forestry (through deforesta-

Figure 17.4: Major contributors to global GHG emissions, including land use and land cover change (measures in CO2
eqivalents using a 100 year global warming potential).Source: UNEP (2010).

Figure 17.5: Distribution of energy use across consumption categories, as identified in different studies, and total energy
use measures in kW per capita. Source: UNEP (2010).
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tion), are the greatest contributors to climate change,
abiotic resource depletion, and sometimes eutrophica-
tion, acidification and toxicity. 

As far as consumption is concerned, the Report
shows that transport, housing and food are responsi-
ble for 60 per cent of all impacts (see figure 17.5).
Given that these are overwhelmingly configured by
urban systems, this prioritization reinforces the argu-
ment of the City-Level Decoupling Report (discussed
later) that interventions that address these priorities
will have to take into account their spatial contextual-
ity. 

However, even more important is the unsurprising
fact that as incomes go up so do the enviromental

impacts. Figure 17.6 clearly shows that there is no
decoupling when it comes to rising incomes and
related environmental impacts. 

As far as the environmental impacts of materials
are concerned, the Priority Materials Report shows
that animal products, fossil fuels and key metals (iron,
steel and aluminium) have the greatest impacts. How-
ever, only integrated data for Europe exists. 

The first bar in figure 17.7 shows resource use in
kilograms per capita, while the second and third show
the environmental impacts weighted according to
their environmental impacts over the life cycle (the so-
called environmentally-weighted material consump-
tion, EMC). The second gives the EMC for the global

Figure 17.6: Carbon Footprint of different consumption categories (tonnes of CO2 Equivalents per capita in 2001) in 87
countries/regions as a function of expenditure ($ per capita). Source: UNEP (2010).
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warming potential (GWP), while the third adds up a
large number of environmental impact categories
such as global warming, acidification, land use com-
petition plus others with equal weightings. 

The Priority Materials Report concludes that
future economic growth and development on a busi-
ness-as-usual basis will exacerbate these trends. The
impact of fossil fuels and agricultural activities are
seen as the top two priorities that must be addressed
if a transition to a more sustainable order is to be
achieved. 

In a follow-up to the Decoupling 1 Report, the
IRP report entitled Decoupling 2: Technologies
Opportunities and Policy Options (launched at Green
Week, Brussels, in June 2014) argued that there are
three types of decoupling (UNEP 2014): 

• decoupling through maturation: found mainly in
developed countries, this is a natural process
caused by saturated demand, levelling off or even
decline of populations, minimal new construction
and a shift towards services; 

• decoupling through burden shifting to other coun-
tries: by off-shoring the resource extraction and
related impacts to other countries and then
excluding this reality from material use calcula-
tions, it is possible for many countries to create
the appearance of decoupling—in reality, as recent
research has shown, if the ecological rucksacks are

attributed to the consumer and not producer, this
apparent decoupling disappears (Wiedman/
Schandl/Lenzen et al. 2013); 

• decoupling by intentionally improving resource
productivity: as a “paradigm shift”, this type of
decoupling “requires technological and institutional
innovations, resource-efficient infrastructure, low-
material-intensity manufacturing, public awareness
and appropriate attitudes and behaviours” (UNEP
2014:5). 

The Decoupling 2 Report demonstrated that since
2000 metal prices have risen by 176%, rubber by
350%, energy by 260% and food by 22.4% (with some
projecting an increase for food of 120–180% by 2030).
Demand for water by 2030 is expected to have risen
by 40%, exceeding existing capacity by 60%. Possibly
even more important than price increases is price vol-
atility and related supply shocks (UNEP 2014). The
Decoupling 2 Report documents a wide range of
emerging alternatives that are made possible by these
price increases and argues the case for replicating rad-
ical resource productivity improvement on a global
scale. Many examples are provided, including the
potential to reduce energy and water demand in devel-
oped economies by 50–80% using existing energy and
water efficiency technologies; how developing coun-
tries investing in new energy infrastructure could
reduce energy demand by half over the next twelve

Figure 17.7: Normalized global warming potential of material flows and Environmentally weighted Material
Consumption (EMC) for EU-27+1 region. Source: UNEP (2010).
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years if energy efficiency and renewable energy tech-
nologies were adopted now rather than later; and that
decoupling technologies could result in resource sav-
ings equal to US$2.9 to 3.7 trillion each year until
2030 if the policy, regulatory and technological inno-
vations are put in place (UNEP 2014).

The most significant contribution of the Decou-
pling 2 Report is the suggestion that radical resource
productivity can be achieved by introducing a resource
tax system that is used to gradually and incrementally
increase real resource prices over the long term. This
tax could be used to ameliorate rising prices when
these occur, and to counteract declining resource
prices when these occur, thus providing the market
with a level of certainty over the long term. This is
crucial for counteracting what is inevitably going to
happen if nothing of this kind is done, namely increas-
ing price volatility that will tend to reinforce short-
term investment perspectives with limited investment
in innovation. Long-term innovation-driven invest-
ments will not thrive if prices remain volatile. 

Informed by the thinking reflected in the above
Reports and what has emerged in the nexus and spe-
cific resource challenge reports, during the course of
2013 and 2014 IRP member Professor Tom Graedel
led a group that has started to consider the formula-
tion of future scenarios. The group has decided to
adopt the GEO 4 scenarios that will be used to frame
future resource use storylines. These scenarios are as
follows: 

• markets first—a “business-as-usual” scenario;
• policy first—a “make the world greener” scenario;
• security first—an isolationist scenario of rising

social, environmental, and economic tension;
• sustainability first—a new environment and devel-

opment paradigm with more equitable outcomes
and institutions that is, in effect, consistent with
GACGC’s ‘third great transformation’. 

If the IRP succeeds in integrating the various strands
of its work into some credible scenarios using the
GEO4 (or similarly well-accepted) storylines, this will
contribute a new perspective to the already cluttered
scenario-building scene. More importantly, it will help
to bring the IRP’s research firmly into the realm of
the emerging science of anticipation (Poli 2014). 

17.5 Nexus Themes

Each nexus theme can be defined as a complex of
interrelated resource use and environmental impact

issues that can be analysed by reference to a particular
cross-cutting process. Cities concentrate in space in
particular context-specific ways all the resource use
and environmental impact issues addressed by the
general global reports discussed in the previous sec-
tion. Food systems are globally, regionally and locally
constituted in ways that connect incredibly complex
flows of nutrients, energy, water, wastes and materi-
als. Trade is about the global flows of resources and
their associated ecological rucksacks that can be
attributed to the producing or consuming countries
with drastically differing results. And GHG mitigation
technologies are massive composites that require
energy and resource inputs that are intended to pro-
duce lower carbon and more resource-efficient out-
puts. Although the IRP’s work on these nexus themes
is discussed below, only the report on cities had been
published at the time of writing. This may mean the
other nexus themes are dealt with more superficially. 

17.5.1 City-Level Decoupling

The main aim of the Cities Working Group of the IRP
is to apply the insights generated by the new literature
on urban metabolism (Barles 2009; Barles 2010;
Costa/Marchettini/Facchini, 2004; Farrao/Fernandez
2013; Heynen/Kaika/Swyngedouw 2006; Kennedy/
Pincetl/ Bunje 2011; Ramaswami/Weible/Main et al.
2012; for the most comprehensive overview of the lit-
erature see Robinson/Musango/Swilling et al. 2013;
Swilling/Robinson/ Marvin et al. 2013; Swyngedouw
2006; Weisz/Steinberger 2010) to the challenge of
designing, building and operating more sustainable
urban infrastructures. 

The first urbanization wave took place between
1750 and 1950, and resulted in the urbanization of
about 400 million people in what is now the devel-
oped world. The second urbanization wave between
1950 and 2030 is expected to result in the urbaniza-
tion of close to four billion people in the developing
world in less than a century. By 2007 just over fifty per
cent of the global population lived in cities. Hence we
should be talking about the ‘urban Anthropocene’. 

Based on UN population data for 1950–2050
(Department of Economic and Social Affairs, United
Nations 2012), the total global urban population is
expected to increase from 3.5 billion in 2010 (of which
73 per cent were in cities in developing countries) to
7.3 billion in 2050 (by which time 83 per cent will be
living in cities in developing countries). This means
that by 2010 the global process of urbanization that
began in earnest in 1800 (see figure 17.8) had only
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resulted in the urbanization of 48 per cent of house-
holds that are expected to live in cities by 2050.

Furthermore, according to the groundbreaking
UN Habitat report Challenge of Slums (United
Nations Centre for Human Settlements 2003), of the
3.5 billion who were living in cities by 2010, one bil-
lion lived in slums. In other words, 210 years of urban-
ization had created a decent quality of life for only
two-thirds of all urban dwellers. Resolving this prob-
lem must, therefore, be seen as integral to a just urban
transition by 2050. 

It follows, therefore, that 52 per cent of the urban
fabric that is expected to exist by 2050 must still hap-
pen over the four decades to 2050. The significant
proportion of the additional urban population of
nearly four billion people will end up in developing
country cities, in particular Asian and African cities. If
we include the one billion people who live in slums,
then it follows that material infrastructures of one
kind or another will need to be assembled for an addi-
tional five billion new urban dwellers by 2050. 

This raises an obvious and vitally important ques-
tion: what will the resource requirements of future
urbanization be if business-as-usual sociotechnical sys-
tems are deployed to assemble built environments?
What are the resource implications of more sustaina-
ble sociotechnical systems? Unfortunately, no one has
attempted to answer these questions yet, which is why
the IRP decided at its meeting Santiago in May 2014

to approve a study by its Cities Working Group that
aims to address these questions. 

This new study will build on the first IRP Report
on cities entitled City-Level Decoupling: Urban
Resource Flows and the Governance of Infrastructure
Transitions (referred to as the City Decoupling Report)
(Swilling/Robinson/Marvin et al. 2013). Noting the
proliferation of reports on sustainability in cities, the
core argument of this Report was that insufficient
attention was paid in these reports and in the aca-
demic literature to the strategic importance of urban
infrastructures. It was noted that urban infrastructures
conduct resource flows (e.g. energy, waste, water and
sanitation) through urban systems. It follows, there-
fore, that in order to transition from linear unsustain-
able urban metabolisms to more circular sustainable
urban metabolisms it will be necessary to reconfigure
urban infrastructures. 

Thirty case studies of urban infrastructure transi-
tions across all world regions were documented in
order to demonstrate that there is plenty of evidence
that various initiatives are under way. Furthermore, it
was noted that intermediaries play a crucial role as
facilitators of change. Global technology companies
(GTCs) have emerged as new major players within
the urban policy space. Companies like IBM, Sie-
mens, Cisco, Altech and others have all mounted
‘smart city’ programmes, with Songdo city in South
Korea the poster child for what this means in practice

Figure 17.8: World Population and Urban Growth Trends (0-2010). Source: Angel (2012).
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(Kuecker 2013). The last time public discourse was
inundated with visions of grand city-wide transforma-
tions was in the late 1800s with respect to sanitation
infrastructure and in the post-World War I period dur-
ing the lead-up to the highway construction pro-
gramme that transformed cities around the world
(Hajer/Dassen 2014). The result today is the promo-
tion of massive global escalations in investments in
urban infrastructures in cities in both developed and
developing countries, sometimes but not always within
a ‘smart city’ framework (Airoldi/Biscarini/Saracina
2010; Doshi/Schulam/Gabaldon 2007; Siemens/
PWC/Berwin Leighton Paisne 2014; World Business
Council for Sustainable Development 2014). The algo-
rithmic urbanism promoted by the GTCs holds many
dangers, including the consolidation of new wealth-
based digital divides and greenwashing (Hajer 2014;
Luque/ Marvin/ McFarlane 2013). 

Unfortunately, very little data were available about
the metabolic flows before and after a given interven-
tion. The City Decoupling Report therefore concluded
that in order to assess whether urban infrastructure
innovations do, indeed, result in more sustainable out-
comes it would be necessary in future to use the tools
of urban metabolic flow analysis in combination with
systems dynamics modelling. These tools will make it
possible to evaluate and, therefore, model the effect
of a given set of sociotechnical innovations at two lev-
els: at the level of design with respect to a given sec-
torial intervention (e.g. a public transit system or sew-
age treatment plant) and at the level of city-wide
planning with respect to the overall resource produc-
tivity of the entire urban system. 

Given that over fifty per cent of the global popula-
tion now lives in cities and given the extent of future
urban growth, retrofitting and building new urban
infrastructures that reproduce sustainable urban
metabolisms may well be the single most important
driver of the third great transformation. 

17.5.2 GHG Mitigation Technologies

Given that the energy transition is going to be the
most important driver of the third great transforma-
tion, it follows that more needs to be known about
the environmental implications of the suite of renew-
able energy technologies that are regarded as the cor-
nerstone of this transition. In a draft highly-detailed
500-page report entitled Green Energy Choices: The
Benefits, Risks and Trade-offs of Low-Carbon Tech-
nologies for Electricity Production (referred to as the
Green Energy Report) the following technologies

were assessed using Life Cycle Assessment: wind
power, hydropower, photovoltaics (PV), concentrated
solar power (CSP), geothermal power, natural gas
combined cycle power (GCCP) with and without
CO2 capture and storage (CCS), and coal-fired power
with and without CCS (Hertwich/Gibon/Arveson et
al. 2015).4 Bioenergy, nuclear energy, oil-fired power
plants and ocean energy were not assessed.

The Green Energy Report found that wind, PV,
CSP, hydro and geothermal power generate GHG
emissions over the life cycle of less than 50gCO2e/
kWh. This compares favourably to coal-fired power
plants that generate 800–1,000gCO2e/kWh over the
life cycle and GCCP (without CCS) that generates
500–600gCO2e/kWh over the life cycle. CCS can
reduce emissions of fossil power plants by only 200–
300gCO2e/kWh. As far as pollution and related
health impacts are concerned, renewables reduce
impacts by seventy to ninety per cent. Similarly,
impacts of renewables on ecosystems are a factor of
three to ten lower than fossil power plants (Her-
twich/Gibon/Arveson et al. 2015). 

By contrast, the Report shows, a global transition
to renewables (with some GCCP for peak loading and
some coal power plants) would require an increased
use of steel, cement and copper in comparison to the
continuation of the business-as-usual fossil-fuel-based
system. Furthermore, renewables depend on various
rare earth metals like indium and tellurium, as well as
silver (Hertwich/Gibon/Arveson et al. 2015). There is
no consensus in the literature on the security of sup-
ply of these materials. However, their concentration
in China is well known. 

In short, from a purely technical perspective
(which of course ignores institutional change, financ-
ing and learning) the environmental impacts of renew-
ables are substantially reduced compared to fossil-fuel-
based energy supply. However, the resource inputs
with respect to steel, cement and copper may be
greater if alternative technologies for these aspects of
the clean energy infrastructure are not found.
Increased requirements of bulk materials such as steel,
cement and copper can easily be met with current
production rates.

17.5.3 Food Systems

As argued by the Priority Materials Report, the food
system is a major user of resources and a major con-

4 Note that at the time of writing this report had not gone
through the UNEP peer-review process. 
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tributor to negative environmental impacts. Food sys-
tems are highly complex global-local systems that are
currently in deep crisis as several long-term meg-
atrends accumulate into a perfect storm. Breaking
from the dominant tendency to see food insecurity as
a problem of production, the Food Working Group of
the IRP adopts a food system perspective that, in
turn, makes it possible to see food insecurity as a
direct and persistent symptom of a flawed global food
system (Hajer/Westhoek/Ozay et al. 2015). Food
security is defined as a situation where all people, at
all times, have physical, social and economic access to
sufficient, safe and nutritious food which meets their
dietary needs and food preferences for an active and
healthy life (Food and Agriculture Organization 1996).
Considered in terms of the distribution of dietary
energy supply, 868 million people around the world
were considered chronically undernourished in 2013
(FAO 2013: ix). In addition, a further two billion peo-
ple experienced the negative health consequences of
micronutrient deficiencies (FAO et al. 2012: 4). About
850 million of the people estimated to be undernour-
ished live in developing countries (FAO A/B et al.
2012: 8). Food insecurity is one of the key indicators
of a system incapable of responding to the pressures

that it faces. The capacity of the food system to
ensure food availability and thus food security is
shaped by a wide variety of factors, but the increase in
population, urbanization and improved welfare are
the most important (Food and Agriculture Organiza-
tion 2013: ix) drivers of food system change. The con-
ceptual framework captured in figure 17.9 represents
this complex set of actors and networks. 

The IRP’s report on the food system essentially
mounts the following argument (Hajer/Westhoek/
Ozay et al. 2015). The global food system is now dom-
inated by large-scale modern systems that have
replaced localized family-farm-based food economies
with large-scale globalized processing and retail activi-
ties, long value chains, regulatory standards and trans-
national companies. One result of neo-liberalization
since the 1980s has been the shift in food governance
from largely localized upstream governance systems to
the big global downstream players, in particular the
food processors and retailers. The result is that the
food system is now primarily configured for short-
term profit rather than the long-term continuity of
farming systems and the ecosystems they used to
depend on. Global and national governance systems
tend to reinforce this orientation because it is per-

Figure 17.9: Conceptual Framework: Food Systems and Natural Resources. Source: Hajer, Westhoek, Ozay et al. (2015:
12.
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ceived to be more ‘efficient’. As a result concentration
in the off-farm sectors of the food value chain are
high and rising: the three largest seed companies con-
trol 50 per cent of the market; the top ten agro-pro-
cessors have 28 per cent of market share; and the top
ten food retailers control 10 per cent of the market. It
is this shift in power that is contested by the agro-eco-
logical movements who want a return to local food
bio-economies where sufficiency ensures the long-
term sustainability of the underlying ecosystems. 

The Food System Report goes on to argue that
population growth, urbanization and improved wel-
fare imply a ten per cent increase in food demand by
2025, with the fastest growth in demand taking place
where logistical infrastructures are weakest. Given
that urbanization and economic growth in developing
countries implies an expanding middle class, a nutri-
tion transition is under way from calorie-rich diets
(cereals) to energy-rich diets (meat, vegetable oils and
sugars). Energy-rich food requires far greater natural
resource inputs, including the fact that instead of
being consumed directly by humans grains are used as
inputs for livestock production. This, in turn,
increases the demand for land for cereal production
and grazing. Furthermore, now that supermarkets
have become the dominant food delivery systems in
all regions where middle-class consumers are signifi-
cant, energy-rich food is transported over longer dis-
tances, requires more packaging and depends on vast
globally structured networks of interconnected spe-
cialized companies and value chains. The combined
impact of these processes includes soil degradation as
land is overexploited, depletion of acquifers and fish
stocks, eutrophication due to nutrient losses (rising by
twenty per cent over the next forty years) and dimin-
ished biodiversity. Climate change is expected to
reduce crop production in key regions of the world
(Hajer/Westhoek/Ozay et al. 2015). 

The Food System Report concludes that there are
significant opportunities to increase resource use effi-
ciency in the food system, while simultaneously reduc-
ing environmental impacts. On the supply side,
important options include increasing yields in certain
low-yield regions with higher potential using a more
balanced mixed of natural resources (including agro-
ecological systems and higher input of minerals), lead-
ing to an increase in the output per unit of land, water
and human labour; increased nutrient use efficiency in
the food chain, and consequent reduction of nutrient
losses to the environment; development of resource
efficient aquaculture systems; and sustainable land
and water management using agro-ecological

approaches. On the demand side, the two key strate-
gies would be reduction of food losses and wastes,
and a shift to less resource-intensive diets, especially
in regions with ‘western’ diets, by lowering the con-
sumption of meat, dairy and eggs (Hajer/Westhoek/
Ozay et al. 2015).

17.5.4 Trade

The core question of the International Trade in
Resources report (referred to as the Trade Report)
(Fischer-Kowalski/Dittrich/ Eisenmenger et al. 2015)
is whether or not the global trading system contrib-
utes to greater resource efficiency and diminished
environmental impacts. 

The Trade Report clearly shows that although
trade in volume increased by a factor of 2.5 between
1980 and 2010, trade measured in monetary terms
increased dramatically to twenty-eight per cent of
global GDP in 2010. Fifteen per cent of all extracted
materials are traded internationally. The Report
argues that while incentivizing increased extraction,
one key result was increased financial revenues for
poor resource-rich countries that rapidly became
major exporters. In theory this should have positive
developmental consequences that would need to be
weighed against the environmental costs; however, as
Collier has argued, in reality the more dependent on
resource rents economies become the less likely they
are to have the governance mechanisms to translate
resource rents into developmental benefits—a dynamic
known as the resource curse (Collier 2010). 

The Trade Report goes on to argue that a closer
look at physical trade (see figure 17.10) reveals that the
total volume of materials traded between 1980 and
2010 more than doubled, with fossil fuels making up
around fifty per cent of the total volume traded. How-
ever, reflecting the levelling-off of oil production and
trade globally since 2005 (Murray/King 2012), growth
rates in trade in oil have declined since 2005.

Figure 17.11, sourced from the Trade Report,
reflects who the largest exporters and importers were
in 2010. Representing a shift from twentieth-century
trends, by 2010 only thirty per cent of all countries
were net material suppliers while seventy per cent of
all countries had become net importers—and now this
was not neatly split along North-South lines. South
American countries, Scandinavia, and west and cen-
tral Asian countries, together with Canada, Australia
and the south-east Asian islands, have become the
largest suppliers of materials. The largest importers
were the US, Japan and Western Europe. 
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The strategic significance of the mode of analysis in
the Trade Report is that it adds another perspective
to the assumptions made in the Decoupling 1 Report.
Using calculations of ‘domestic material extraction’
(domestic extraction minus exports plus imports),
Decoupling 1 effectively employed a producer per-
spective that allocated the ecological rucksack (i.e.
materials used to produce exports) of imported
goods to the exporting country. If, however, the eco-
logical rucksack is attributed to the importing coun-
try, apparent decoupling by burden shifting is no
longer possible (Wiedman/Schandl/Lenzen et al.
2013). Indeed, Wiedman, Schandl, Lenzen et al. (2013)
calculated that forty per cent of the resources
extracted were used to enable the exports of goods
and services to other countries (Wiedman/Schandl/

Lenzen et al. 2013). The map below reflects the mate-
rial footprint of nations (in t/cap) where ecological
rucksacks are attributed to the consumer and not the
producer. This new perspective has become the basis
for the International Trade in Resources report.

The Trade Report argues that the twentieth-cen-
tury international division of labour was characterized
by declining resource prices that in general made it
possible for Northern industrialized countries to act
as importers of primary resources and exporters of
manufactured goods, with Southern countries as the
exporters of primary resources and importers of man-
ufactured goods. The Trade Report confirms that this
picture is rapidly changing in the twenty-first century.
In a context of rising resource prices, some fast indus-
trializers in the global South have become both

Figure 17.10: Physical trade according to material composition (1980-2010). Source: Fischer-Kowalski, Dittrich,
Eisenmenger et al. (2015).

Figure 17.11: Largest net exporters and importers by material composition of net trade in 2010. Source: Fischer-
Kowalski, Dittrich,Eisenmenger et al. (2015).
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importers of primary resources and exporters of man-
ufactured goods, and some industrialized countries
like Canada and Australia have become increasingly
important exporters of primary resources. In general,
there are an increasing number of countries depend-
ent on resource imports and a declining number of
countries that are providing an ever-greater propor-
tion of resource exports (Fischer-Kowalski/Dittrich/
Eisenmenger et al. 2015). Trade makes physical bur-
den-shifting possible, but this is unmasked if ecologi-
cal rucksacks are attributed to the consumer and not
the producer. 

The Trade Report ends by saying that a conclusive
answer to the core question about the role of trade in
resource use and environmental impacts is not possi-
ble at this stage, especially if a balanced view of envi-
ronmental and developmental factors is taken into
account. This, however, is not the question that
guides the primary concerns of this chapter—this
chapter is interested in the dynamics of transforma-
tion. From this perspective, the declining number of
countries providing more and more primary resources
within the context of a long-term super-cycle of rising
resource prices is clearly the most important limiting
factor. The rise of ‘resource nationalism’ in Africa
(together with rising labour costs in China which
makes manufacturing through beneficiation increas-
ingly viable in Africa (Swilling 2013a)) suggests that
the rising state of resource prices is unlikely to be
reversed in the near future, and the adoption by the
EU of a Resource Efficiency strategy suggests that rich
resource-importing countries will start to find ways of
reducing their dependence on resource imports
(European Commission 2011). Both signal new direc-
tions of change with potentially transformative impli-
cations.

17.6 Specific Resource Challenges

The series of IRP reports that deal with specific
resource challenges have addressed metals (four
reports), water (two reports), land-use and soils, and
forests.5 They all recognize that these resources will in
one way or another be required by society irrespective
of whether there is a sustainability-oriented transition
or not. It therefore follows that it is necessary to

understand the complex dynamics that will shape the
availability of these resources over time and what
actions will be required to ensure that these resources
are managed and used in more sustainable ways as
part of a wider ‘great transformation’ process.

17.6.1 Metals

The Metals Working Group has published four peer-
reviewed reports and one working paper:6

• Report 1: Metal Stocks in Society (2010);
• Report 2a: Recycling Rates of Metals (2011);
• Report 2b: Metal Recycling: Opportunities, Lim-

its, Infrastructure;
• Report 3: Environmental Risks and Challenges of

Anthropogenic Metals Flows and Cycles (2013);
• Working Paper: Estimating Long-Term Geological

Stocks of Metals.
• Future reports include:
• Report 4: Future Demand Scenarios for Metals;
• Report 5: Critical Metals and Policy Options. 

All economies, no matter their level of development,
depend on metals of various kinds. The rise of the
information age and related increased demand for hi-
tech electronic goods has resulted in rapid increases
in demand for speciality (or rare earth) metals like
lithium and indium. Simultaneously, the accelerated
growth and rapid urbanization in the BRICS (Brazil,
Russia, India, China, South Africa) -plus countries
(e.g. Turkey, Mexico, Nigeria and Indonesia)—espe-
cially China—has resulted in massive increases in
demand for base metals. Figure 17.12 depicts the
growth in demand in recent decades. In combination,
these two driving forces of demand have deepened
the criticality of a wide range of metals. For example,
as the Metals e-Book makes clear, the future demand
for zinc, copper, nickel and aluminium just for the
expansion of the global energy system are in each case
several magnitudes greater than current demand (e.g.
demand for aluminium is expected to grow from 500
gigagrams per year (Gg/y) to over 5,500 Gg/y by 2050
just for non-fossil fuel infrastructure). 

The increasing complexity of electronic goods is a
major driver of demand for a wide range of metals to

5 The Reports on biofuels and forests have not been
included, partly because the implications of biofuels is
incorporated into the land and soil group, and the for-
ests report was compiled in a way that does not quite fit
into the overall orientation of the IRP. 

6 A summary is contained in an e-book available on the
IRP website at <http://www.unep.org/resourcepanel>.
Unless alternative sources are specified, the data
referred to in this section is taken from this e-book
(International Resource Panel Working Group on
Global Metal Flows 2013).
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produce the compounds required by these goods. Fig-
ure 17.13 reveals the growth in the number of elements
needed to make a microchip.

Although a lack of information prevents high-con-
fidence estimations about resource depletion (Smil
2014), what is clear from the work of the Metals
Working Group is that there are also other factors
that increase supply risks. These include, according to
reports of this Working Group, challenging technolog-
ical conditions (depth, composition of ore as ore
grades decline), economic variables (adequacy of infra-
structure, size of deposit), environmental constrains
(natural habitats, ecosystem services), and geopolitical
dynamics (trade barriers, political instability, weak
states) (International Resource Panel Working Group
on Global Metal Flows 2013). 

Global metals production is a major contributor
to environmental pollution and energy demand. The
Working Group’s reports shows that no less than
seven to eight per cent of global energy use and there-
fore energy-related GHG emissions can be attributed
to metals production. Whereas 20 MJ of energy is
needed to make a kilogram of steel, 200,000 MJ is
needed to make a kilogram of platinum (International
Resource Panel Working Group on Global Metal
Flows 2013). A major driver of increased future energy

demand of metals production is the decline in ore
quality—three times more material must be moved
today to extract a kilogram of ore compared to a cen-
tury ago.

Report 1 estimated the quantity of metals being
used by society for the period 2000–2006. The aver-
age for aluminium was 80 kg per capita, with a range
of 350–500 kg/cap for developed economies and 35
kg/cap for the least developed economies. Similarly
for copper: 35-55 kg/cap is the global average, ranging
from 140–300 kg/cap to 30–40kg/cap; and 2200kg/
cap for iron, ranging from 7,000–14,000kg/cap to
2,000kg/cap. Obviously, the same pattern replicates
itself for each metal (International Resource Panel
Working Group on Global Metal Flows 2013), the
implication being that global development targets
aimed at eradicating poverty and achieving greater
equity will entail significant increases in metals con-
sumption in developing countries. 

To diminish the environmental impact and energy
requirements of metal production it will be necessary
to increase the recycling rates of metals. Report 2a
demonstrated that the end of life-recycling rates (EoL-
RR) for metals are very low: EoLRR of above fifty per
cent can be found for only eighteen metals.

Figure 17.12: Growth in production of minerals, 1845–2010. Source: Mudd (2009), cited in International Resource
Panel Working Group on Global Metal Flows (2013).
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The Report shows that part of the explanation for
low EoLRRs is rising demand and the long in-use life
of metals. However, another more important explana-
tion is that the design of products has not hitherto
taken into account the need for end-of-life recovery
and reuse. Disassembly and metals recovery is not
what designers have been required to do. To increase
EoLRRs to fifty per cent or more for all metals as part
of a wider sustainability-oriented transition, it will be
necessary, the Report argues, to radically change the
way products are designed (i.e. design for disassembly)
and substantial investments in new collection infra-
structures will be necessary (International Resource
Panel Working Group on Global Metal Flows 2013).
As resource prices continue to rise as demand contin-
ues to grow, driven mainly by the requirements of the
information age and urbanization, the financial viabil-
ity of design for disassembly will more than likely
improve. This will be a crucial driver of a more funda-
mental transformation. 

17.6.2 Land-Use and Soils

A century of steadily declining food prices came to an
end at the turn of the millennium. Since then food
prices have been rising steadily and so has the number

of large-scale land transactions (including so-called
‘land grabbing’). Except for the first decade of the
twenty-first century, there has been no decade since
1900 where there is evidence of steadily rising food
prices. This pattern is expected to continue with
major implications for land use and food security
(Swilling/Annecke 2012: Chapter 6). 

Following Scherr, the total ice-free land surface of
the Earth is 13 billion hectares (Bha) of which 1.5 Bha
is unused ‘wasteland’ and an additional 2.8 Bha is
unused and inaccessible. This leaves 8.7 Bha which
humans in the Anthropocene can choose to ‘use’ for
a wide variety purposes, including pasture, forests and
cropland. Of this, 3.2 Bha are potentially arable, the
rest being marginal land from a cultivation perspective
and covered by forest, grassland and permanent vege-
tation.7 Of the potentially arable land, only 1.3 Bha is
deemed to be moderate to highly productive. Just
under half of the 3.2 Bha of potentially arable land
(1.47 Bha) is cultivated as cropland. This means that
just over ten per cent of the ice-free land surface of
the Earth is the resource on which humans depend

Figure 17.13: Computer Chip Elemental Contents. Source: Quoted in a Powerpoint presentation by Tom Graedel,
November 2013, Stellenbosch University.

7 Lambin and Meyfroidt estimate that there are approxi-
mately 4 Bha available for ‘rain-fed agriculture’
(Lambin/Meyfroidt 2011: 3466).
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for the bulk of their food. This 1.47 Bha of cropland,
plus approximately 3.2 Bha of permanent pasture and
4 Bha of permanent forest and woodland, is what
makes up the 8.7 Bha of ‘usable’ land (Scherr 1999).
Half of the developing world’s arable and perennial
cropland is in just five countries—Brazil, China, India
(with twenty-two per cent), Indonesia and Nigeria. It
is noticeable that the only African countries with very
extensive or moderately extensive arable land
resources are Nigeria, Ethiopia, South Africa and
Sudan. The majority of African countries have limited
arable land resources with high population pressures
and it is estimated that sixty-five per cent of Africa’s
agricultural land is degraded (Scherr 1999). Yet Afri-
can countries are earmarked by all the models of the
future for substantial yield increases—it is also where
most of the land grabs are taking place (Cotula/Ver-
meulen/Leonard et al. 2009). 

Global land use, rising food prices, soil degrada-
tion and accelerated land transactions (as countries
scramble to secure food supplies) provides the con-
text for the IRP Report entitled Assessing Global
Land Use: Balancing Consumption with Sustainable
Supply (generally referred to as the Land and Soils
Report) (Bringezu/Schutz/Pengue et al. 2014).
Launched at the World Economic Forum in January
2014, the report raises very serious questions about
the sustainability of expanding agricultural produc-
tion in a world dominated by a resource inefficient
food system that does not cater for the needs of the
nearly billion or so people who are undernourished.

Figure 17.14 reveals that since 1961, inputs (nitro-
gen, phosphorus, potassium, tractors) have tended to
rise at a faster rate than crop yields, and this within
the context of a doubling of irrigated land area. 

At the same time, soil degradation continues, with
twenty-three per cent of soils degraded by 1990. Two
to five million hectares are degraded per annum. 

The international division of agricultural labour is
clearly reflected in figure 17.15, which reveals the gap
between yields in Europe and North America, where
high external input intensive industrial farming is
prevalent, and the yields in developing countries
where soil degradation levels are high, infrastructures
are poor and farming is still dominated by 400 million
small farmers (only forty per cent of whom use chem-
ical inputs). 

Expanding agricultural land use is driven in part
by rising demand for food and non-food biomass
which cannot be compensated by higher yields. This
net expansion occurs at the expense of grasslands,
savannahs and forests. However, expansion is also
driven by the need to compensate for expanding cities
and soil degradation. This plus net expansion results
in gross expansion. Based on an assessment of a wide
range of studies (for sources of data cited see original
diagram in Land and Soils Report), the dimensions of
the net and gross expansion of agricultural land are
represented in figure 17.16.

The Land and Soils Report shows the future land
requirements to meet food supply (after exhausting
yield growth potential) are estimated to be between 71
million hectares (Mha) and 300 Mha. The rapidly

Figure 17.14: Agricultural inputs relative to crop yields (1961–2009). Source: FAO data compiled by Schutz, cited in
Bringezu, Schutz, Pengue et al. (2014).
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expanding demand for land to grow biofuel crops is
estimated to be 48 MHa to 80 Mha, and the require-
ments for additional biomaterials (wood, textile
crops, etc) is estimated to be be 4 MHa to 115 Mha.
To compensate for the expanding built environment
(that tends to destroy the most valuable agricultural
land), between 107 Mha and 129 Mha may be needed.
Assuming that a significant proportion of degraded
soils cannot be restored,8 estimates of the require-
ments to compensate for degradation range from 90
Mha to 225 Mha. This means that the estimates for

gross additional agricultural land requirements to
meet growing needs range between 320 Mha and 849
Mha. This suggests that the needs are much greater
than FAO’s estimate of 120 Mha (Bringezu/Schutz/
Pengue et al. 2014).

It needs to be recognized that land-use change in
favour of agriculture is one of the primary drivers of
rising CO2 emissions and biodiversity loss. We need,
therefore, to accept that there are absolute limits to
the quantity of global land that can be used for agri-
culture. Taking into account various factors, the Land
and Soils Report proposes that the expansion of
global cropland should be halted by 2020, at which
point it is estimated global cropland will have
expanded from about 1.5 Bha to 1.64 Bha. In other
words, although an additional 140 Mha of cropland is

Figure 17.15: Cereal yields by selected world regions (1961-2011). Source: FAO data cited in Bringezu, Schutz, Pengue et
al. (2014).

8 Although seriously degraded soils are difficult and
costly to restore, there are still about 300 Mha of lightly
degraded soils that can be restored mainly by changing
management practices. 
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bound to have very negative environmental effects,
the Land and Soils Report nevertheless estimates that
it may be possible to remain within this ‘safe operat-
ing space’ and thus avoid the far more negative conse-
quences of an expansion in the range 320 Mha to 849
Mha, as suggested by the sum of existing research. To
achieve this reduction in future requirements, the
Land and Soils Report recommends the following
(Bringezu/Schutz/Pengue et al. 2014):

• massively increase the existing land potential by
restoring degraded soils and using existing soils
optimally—how to do this is the focus of the next
report on land and soils that is currently under
way;

• ensure that national governments have the capac-
ity to control expansion of agricultural land in
order to avoid uncontrolled destruction of biodi-
versity, forests and pastures;

• limit meat/dairy consumption and change the way
the food system works—again, as mentioned ear-
lier in this chapter, this is the focus of the forth-
coming IRP report. 

The Report recommends the following specific sets
of interventions (Bringezu/Schutz/Pengue et al.
2014): 

• reducing the demand for meat/dairy products and
reducing the levels of food waste could save
between 96 and 135 Mha;

• halving the global biofuel targets could save
between 24 and 40 Mha;

• controlling the demand for biomaterials could
save up to 57 Mha;

• limiting the expansion of cities into productive
agricultural by just ten per cent of the expected
impact could save between 11 and 13 Mha;

• restoring a third of degraded soils could save
between 30 and 74 Mha.

In short, a mix of strategies and measures to reduce
overconsumption of certain foods, reduce food waste
and limit the consumption of non-food biomass prod-
ucts while at the same time improving land manage-
ment could save between 160 and 320 Mha by 2050.
Cropland area would still expand to meet, in particu-
lar, the demand for increased food production to
meet the needs of those who have enough, but not as
much. 

17.6.3 Water 

According to the Water Decoupling Report (Urama
2015), integrated water resources management faces
two closely interlinked obstacles—one, on the supply
side, of unpolluted freshwater resources for a growing
world population, and the other, on the demand side,
of water for increased agricultural output, water-inten-
sive industries and domestic use. The problems asso-
ciated with the supply and demand of water, such as
significant increases in water pollution and freshwater
withdrawals, are driven by population increase, urban-
ization, rising living standards, unsustainable water
governance (which includes inefficient supply and
demand management), agricultural land uses (specifi-
cally irrigation), industrial production, ecosystem deg-
radation and climate change. 

The as yet unpublished but completed Water
Decoupling Report addresses the challenge of water
availability and use in light of mounting global chal-
lenges to security of supply (Urama 2015). Water with-
drawals on a global scale have increased at a rate
almost double the human population growth rate,
from 600 billion cubic meters in 1,900 to 4,500 bil-
lion cubic meters in 2010. This could grow to
between 6,350 and 6,900 billion cubic meters by 2030
if an average economic growth scenario and effi-
ciency gains are assumed. This represents a forty per
cent demand gap above currently accessible water
resources, including return flows. 

Table 17.1 illustrates the expected increases in
water withdrawal demand for human activities by
2030. The highest incremental demand is expected to
occur in sub-Saharan Africa at 283 per cent, while the
lowest is expected in North America at 43 per cent. 

In terms of global freshwater use to support
human activities, currently 70% is used in agriculture

Figure 17.16: High and low estimates of net and gross
expansion of agricultural land, 2005-2050.
Source: Bringezu, Schutz, Pengue et al.
2014—note: for detailed references to the
sources of data cited here, see original
diagram in this report.
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(output of which is estimated to increase by another
65% by 2030) of which 15–35% is considered unsus-
tainable, especially in cases where groundwater is
extracted faster than it can be recharged. An addi-
tional 22% of fresh water is used in industries (esti-
mated to grow by an additional 25% by 2030), but this
can range from as high as 60% in industrialized coun-
tries to as low as 10% in some developing countries.
Lastly, 8–11% is for domestic use (estimated to grow
by another 10% by 2030), at an average of about 50
litres per person per day, although also with great var-
iability (International Water Management Institute
2007 and Gleick 2010, both cited in Urama 2015).

On the supply side, it is estimated that over the
next twenty years, water supply would need to be
140% higher than in the past twenty years to meet the
increasing demand and ensure accessible, reliable and
sustainable provision of existing water supplies
(Urama 2015). The obstacles are as follows. Readily
available sources of fresh water are under significant
stress already, with the shrinking of many freshwater
lakes, the drying up of rivers that subsequently never
reach the ocean, and the overuse of groundwater
resources, something that is already occurring in
many regions. Further limiting these water resources,
the Water Report argues, are increasing rates of pollu-
tion with over 405 dead zones currently on record
globally in coastal waters. Lastly, further water is lost
due to inefficiencies in technologies, the most perti-
nent example being the loss of drinking water from
municipal distribution systems before it even reaches
the consumer, where on average thirty per cent (and
in extreme cases up to eighty per cent) of water is lost.
This is equivalent to over US$18 billion worth of
water per year that does not generate revenue, indicat-

ing the need for efficiency and productivity gains
(Urama 2015). 

Figure 17.17 shows the number of people living in
water-stressed areas between 2005 and 2030, as calcu-
lated by UNEP (UNEP 2011, cited in Urama 2015).
The OECD estimates that nearly 3.9 billion people
will experience severe water stress by 2030. 

One of the greatest issues relevant to the supply of
fresh water is the level of pollution through human
activities. The most relevant sources include mining
activities, agriculture, landfill, and industrial and
urban wastewater effluents. The main pollutants from
agriculture, for example, include pesticides, organic
compounds and nutrients from fertilizer that end up
in water bodies, causing eutrophication and ultimately
leading to “dead zones” (Urama 2015). Furthermore,
pollution from industrial activities is in the form of
seventy per cent of untreated industrial wastes being
dumped into waters (UN-Water 2009 cited in Urama
2015). 

In many developing countries sanitation and
wastewater treatment causes major water pollution,
and scenarios have been found where as much as
eighty-five to ninety-five per cent of sewage is dis-
charged directly into rivers, lakes and coastal areas,
causing large amounts of revenue to be spent dealing
with waterborne diseases instead of generating new
wealth (Tropp 2010 cited in Urama 2015). .

Lastly, the number of people vulnerable to water-
related disasters, particularly flooding as a result of cli-
mate change, deforestation, population growth, rising
sea levels, and human settlement in flood-prone lands,
may reach two billion by 2050 (Urama 2015). 

All these obstacles make a strong case for water
decoupling, that is, using fewer units of water
resources per unit of economic output, while also
reducing other adverse socio-economic and environ-
mental trade-offs downstream, such as rates of water
pollution, known as impact decoupling. 

Relative decoupling is shown to be beneficial to
human well-being, environmental flows in river basins,
and to economic growth (Urama 2015). Achieving sus-
tainable decoupling in the water sector will require
innovative structural transformations in economic
pathways; integrated water management policy and
practices at local, national, river-basin, and global
scales; and substantive investments in improved tech-
nologies and innovations for improving water effi-
ciency and productivity at the appropriate temporal
and spatial scales. Improving technical and allocative
efficiency and resource productivity in the key water
use sectors could offset up to sixty per cent of the

Table 17.1: Increases in Annual Water Demand, 2005–
2030. Source: McKinsey (2009), cited in
Urama (2015).

Region Projected Change 
from 2005

China 61%

India 58%

Rest of Asia 54%

Sub-Saharan Africa 283%

North America 43%

Europe 50%

South America 95%

Oceania 109%
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anticipated growth in demand for water by 2030
(Urama 2015). 

17.7 Discussion: Implications of the 
Work of the IRP for Global 
Transition Thinking

It was argued at the outset that the work of the IRP
can be understood within the wider context of the so-
called ‘third great transformation’ or more precisely a
‘sustainability-oriented transition’. Following the
GACGC, it was argued that a structural metabolic
shift would be the distinctive feature of this transition.
It should be clear from the discussion thus far that
although the IRP does not address the question of tran-
sition directly, when the completed and ongoing work
is read together it does provide an extraordinary body
of rich empirical evidence that confirms the notion
that we are experiencing the endgame of the indus-
trial socio-ecological regime. 

Although the notion of decoupling is contested on
the grounds that it implies that fundamental struc-
tural change can be avoided while greening consump-
tion (Jackson 2009), the global resource perspectives
provided in the Decoupling 1, Decoupling 2 and Envi-
ronmental Impacts reports all confirm that unless the
global systems of production and consumption are in
fact radically transformed it will not be possible to
build a world without poverty where average con-
sumption (of around six t/cap) is consistent with

what available planetary systems can provide on a sus-
tainable basis. This message goes way beyond the car-
bon-centred argument of the IPCC that has suc-
ceeded in establishing the notion of a low carbon
transition within the global policy community. From
the perspective of the IRP, this will not be sufficient.
A low carbon destruction of planetary resources is
not an appropriate future trajectory. 

The conclusions of the work on the various nexus
themes confirm that superficial modifications to the
sociotechnical systems that we depend on will not suf-
fice. To double the extent of the world’s urban settle-
ments, it will be necessary to fundamentally change
the way we design, build and operate cities. Many
aspects of urban living that are taken for granted will
clearly have to be replaced with information-rich alter-
natives that embed cities in sustainable technological
and ecological cycles. 

The crisis of the current highly complex tightly-
coupled global food system poses a major risk to the
survival of the global population, in particular the
poor. Although this might be the most difficult socio-
technical system to change, fundamental changes to
this system might well be driven by the social and
health consequences of deepening food insecurity. 

The global trade in material resources is already
changing rapidly as fewer and fewer countries become
increasingly important exporters of primary resources
to an increasing number of industrializing and indus-
trialized resource-importing countries. The rise of
resource nationalism in many resource-rich develop-

Figure 17.17: Number of people living in water-stressed areas in 2030, by country type. Source: UNEP (2011), cited in
Urama (2015).
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ing countries and the resource efficiency movement in
many resource-importing developed countries suggests
future trajectories that will have major implications for
global trade in material resources. 

Finally, although the transition to renewable
energy technologies will clearly have beneficial envi-
ronmental impacts compared to business as usual, it
would be naïve to assume that they are a panacea that
will produce an environmental utopia. Like everything
we humans do, resources are required that we derive
from the crust of the earth in one way or another. A
future world of nine billion people where we con-
sume six t/cap and emit two tonnes of CO2 is still a
world that will require the extraction of resources on
a scale equal to current levels of extraction. The IRP
work on renewable energy technologies shows that
the demand for certain materials may well increase if
we implement the low carbon transition. This is an
early warning that the sustainability-oriented transi-
tion is not a simplistic break that miraculously heals
the planet. 

Finally, the IRP work on the specific resource chal-
lenges in the metals and ecosystems sectors clearly
shows that a sustainability-oriented transition will
depend on extraordinary efforts to change the way we
use the three most basic ingredients of contemporary
modern living: metals (in particular for the global
electronic infrastructure), water and land. However,
no matter what we do, there is no way we can do
without these three key resources. Indeed, it is clear
from the evidence that we will need more of them all
and that this will have to be done in a way that
ensures that those who currently live in poverty gain
greater access to these resources. The challenge, how-
ever, is to trigger new consumption and production sys-
tems that create new economic opportunities out of
the need, for example, to ‘design for disassembly’ when
it comes to metals, or to design and build decentral-
ized urban water and sanitation systems that can use
water more efficiently and recycle all waste water, or
replicate on a massive scale the agro-ecological farm-
ing methods that have proved to be able to increase
yields by restoring the soils and ecosystems. 

This discussion raises the question about whether
the IRP should go beyond its current mandate and
become the global body that addresses in an inte-
grated way the challenge of making the sustainability-
oriented transition happen. For this to be possible,
however, it will be necessary to embed the research
done to date on resource flows within an analysis of
the dynamics of the global economy. During the quar-
ter-century leading up to the great contraction of

2009, the neo-liberalization of the global economy
resulted in the rise to dominance of finance capital on
the back of a wave of financial innovations made pos-
sible by the low-interest-rate regime advocated by the
US Federal Reserve. The global economy is now
driven by debt-driven consumption and national
development strategies that measure progress in
terms of GDP per capita. Indeed, without growth,
fractional reserve banking systems will face a serious
crisis. A key result is a highly unequal world. Not only
has this triggered unprecedented social movements
(Castells 2012), but the popularity of Thomas Piketty’s
book Capital in the Twenty-First Century is a clear
indication that ‘rule by the one per cent’ of an increas-
ingly unequal world is no longer a legitimate mode of
societal governance (Piketty 2014). It is arguable that
this highly complex and increasingly unstable global
economic architecture is incompatible with the meta-
bolic dynamics and requirements of the third great
transformation. If this argument is correct, it will be
necessary to merge the body of work thus far devel-
oped by the IRP with the emerging body of work by
progressive ecological and institutional economists
who have begun to consider the details of alternative
future economic arrangements and trajectories that
will be fundamentally different to what mainstream
macro-economic theory assumes is the natural order
of things. 

17.8 Conclusion

In this first academic review of the IRP’s body of
work, it has been argued that it may be appropriate to
use long-wave theories of transition to understand the
contribution of the IRP to the wider field of anticipa-
tory science. What is anticipated by those who use
this perspective is that in some way the metabolic,
sociotechnical and institutional regimes of the indus-
trial epoch will be replaced over time by an alternative
more sustainable epoch characterized by more sus-
tainable metabolic flows made possible by reconfig-
ured and transformed sociotechnical and institutional
regimes. Although the IRP’s work does not directly
address transition per se, when read together the var-
ious strands of thought and evidence in the com-
pleted and current work do suggest that it is highly
unlikely that the industrial epoch can continue into
the medium- and long-term future if it depends on the
continuous increase in consumption of natural
resources. There are elements, of course, across the
reports that could be woven into a more robust and
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systematic conception of transition: the types of
decoupling envisaged in the Decoupling 2 Report, the
recommended dietary and land-use changes in the
Land and Soils Report, the key role of cities in the
City-Decoupling Report, and the unintended conse-
quences of a transition to clean energy, to cite only a
few examples. 

Three broad conclusions flow from this analysis. 
Firstly, when collected together, the totality of evi-

dence mobilized by the IRP supports the notion that
future well-being and development (whether growth-
based or not) will have to be decoupled from rising
rates of resource use. Relative decoupling is not suffi-
cient. Absolute reductions in resource use will be nec-
essary. To implement this idea, however, a fundamen-
tal restructuring of prevailing modes of production
and consumption will be necessary. Decoupling is not
simply sophisticated greenwash. It will mean significant
changes for consumers in developed economies, and in
developing countries committed to poverty eradication
it will be necessary to replace resource-intensive devel-
opment pathways with resource-efficient develop-
ment pathways that end up delivering to more people
a fairer deal resulting in less inequality and therefore
more long-term democratic stability. 

Secondly, the IRP’s work reveals the futility of
naïve assumptions about what will be attainable in a
sustainable world populated by over nine billion peo-
ple, most of whom will be living in cities. All past
human activity has depended on the exploitation of
natural resources in one way or another. Humans cur-
rently have technical and institutional capabilities to
exploit these resources on an unprecedented scale.
Anticipatory science is needed to show that this can-
not continue. However, if the results from IRP
research are anything to go by, massive reductions in
resource use are possible, but they cannot be elimi-
nated or reduced to insignificant levels. A world of

over nine billion people without poverty may well
need what was extracted from the earth in 2000. The
finding made in the Green Energy Choices Report that
more of certain materials might be needed is highly sig-
nificant. The only question is how this will be done.
Will these sociotechnical processes become part of
closed-loop techno-industrial and ecological cycles or
not? That will become the key longer-term question,
not simply a zero-sum calculation based on how much
less can be consumed. This, in turn, might make it pos-
sible to make a shift from only focusing on ‘resource
limits’ to focusing more on ‘resource potential’. This
shift is already under way in a number of reports. 

Thirdly, the IRP work on resource limits and
potentials needs to be integrated into a wider holistic
theory of economic development that is not GDP-cen-
tred. The gradual dismantling of neo-liberalism is
already under way as intolerance of poverty and ine-
quality reaches new heights in the wake of the global
economic crisis and states in the developing world
disassociate themselves from the hegemonies of West-
ern thinking. This is clearly a positive movement.
However, if an alternative is constructed that antici-
pates the great transformation that once again
assumes that there is an unlimited supply of natural
resources, then a major opportunity will have been
missed. The economic theories informing the devel-
opmental states run the risk of making this mistake.
However, this is unlikely to become a mainstream
habit because the century-long decline in resource
prices ended in 2002. If those who have predicted a
long-term supercycle of forty to sixty years of rising
resource prices prove to be correct, then we can safely
anticipate that the economic theory that replaces the
reductionist simplicities of neo-liberalism will indeed
need to come to terms with the expanding body of
work produced by the IRP. This will surely justify the
efforts by those who have made this work possible. 
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18 Sustainability and Complexity: A Few Lessons from 
Modern Systems Thinking

Czesław Mesjasz1

Abstract 

Sustainable development, sustainability and sustainability transition are associated with the growing complexity
of sociopolitical systems and ecological systems, and of their interactions. These concepts are becoming even
more intricate since in academic considerations and in policy-making the concept of complexity is not precisely
defined. The term complexity usually relates to a special class of non-linear mathematical models which are rel-
evant to phenomena described with characteristics measurable in the ratio scale which occur in nature and in
social systems. It is also used as analogy and metaphor. The aim of this chapter is to identify and to assess the
applications of the concepts deriving from complexity studies in the discourse on sustainability and sustainable
development and on related terms—transition to sustainability and management of transition to sustainability.
The main hypothesis of the chapter is that a sophisticated language dealing with complexity and applied in the
narratives on sustainability and related ideas requires a profounder clarification so as to provide new insights
concerning description, explanation of causal links, prediction, normative approach and influence upon societal
phenomena.

Keywords: Complexity, sustainable development, sustainability transition, transition management.

18.1 Introduction1 

The idea of sustainable development, viewed as an
action plan for achieving sustainability of the world
society and of its components, has undoubtedly
become one of most important social, economic and
political ideas at the turn of the twenty-first century.
Treated as a response to the environmental threats
caused by economic development and increasing pop-
ulation, sustainability is viewed as a kind of ultimate
objective. However, a closer look at the discourse on
sustainability leads to the conclusion that very often it
is defined in too general terms. In consequence of its
broad meaning, ‘sustainability’, ‘sustainable develop-
ment’ and associated terms can be perceived as fuzzily
defined metaphors, or in other words, as a kind of lin-
guistic variables (Zadeh 1975).

Sustainable development, sustainability and sus-
tainability transition are associated with the growing

complexity of sociopolitical systems, ecological sys-
tems, and their interactions. The concepts are becom-
ing even more intricate since in academic considera-
tions and in policy-making the concept of complexity
is not precisely defined. The term ‘complexity’ is usu-
ally related to a special class of non-linear mathemati-
cal models which are relevant to phenomena
described with characteristics measurable on the ratio
scale and which occur in nature and in social systems.
Such models, in turn, are depicted by well-known
terms such as bifurcation, chaos, emergent properties,
‘butterfly effect’, and so on. Complexity can be also
viewed as a qualitative feature of systems. In the latter
case, the meaning of ‘complexity’ is intersubjective
and is expressed with analogies and metaphors which
are not always useful in scientific discourse (see chap-
ter 13 by Scheffran).2 

1 Associate Professor dr habil., Cracow University of Eco-
nomics, Cracow, Poland; Email: <mesjaszc@uek.krakow.
pl>.

2 Although metaphor is a type of analogy, in this chapter
metaphor and analogy are treated separately since anal-
ogy can be of a more universal character, for example a
simulated mathematical model of a social system, while
metaphor is a purely linguistic vehicle. 
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This means that in studying the links between the
complexity of socio-economic systems and of ecolog-
ical systems, the Wittgensteinian language games of
several concepts have to be considered (Wittgenstein
2002). Without delving into such games, it is neces-
sary to strive for more precise definitions of such
terms as ‘complexity’, ‘sustainable development’, ‘sus-
tainability’, ‘transition to sustainability’ and ‘manage-
ment of transition to sustainability’. Numerous
attempts have been already made to define the con-
cepts examined in this chapter. In only a few of these
attempts, however, have the links between the deeper
meaning of sustainability and its associated terms, and
the ideas taken from complexity studies/theory, been
investigated, e.g. Jenks/Smith 2006; Loorbach 2007;
Cilliers 2008; Picard 2010; Espinosa/Walker 2011. The
concepts of sustainability transition and transition
management are built upon various attributes of com-
plexity, e.g. Rotmans/Kemp/van Asselt et al. 2001;
Rotmans 2005; Loorbach 2007, 2008; Camaren/Swill-
ing 2014.

The aim of the chapter is to identify and to assess
the applications of the concepts deriving from com-
plexity studies in the discourse on sustainability, sus-
tainable development and on terms related to them—
transition to sustainability and management of transi-
tion to sustainability.3 The main hypothesis of the
chapter is that despite a sophisticated language
related to complexity and applied in the narratives on
sustainability and related ideas, there is a need to
maintain the basic classical interpretations of the
characteristics of complexity as far as description,
explanation of causal links, prediction, the normative
approach and influence upon societal phenomena are
concerned. This is of particular importance since in
numerous works on the complexity of social systems
and of sustainability, the narratives are based upon
carelessly used analogies and metaphors, the main

reason being that the subjective (intersubjective) char-
acter of social systems is not sufficiently recognized.

The analysis presented in this chapter is focused
upon conceptual and linguistic considerations. It is of
special importance for three reasons. First, a closer
look at the concepts and definitions used in the social
sciences allows for a profounder understanding and
more precise operationalization. Second, the rhetoric
of sustainability-related scientific discourse is often
applied in political considerations on development
and growth. This means that the weaknesses and
imprecision of the ideas could be transferred into pol-
icy practice where they can become perceived as void
‘pseudoscientific’ slogans. The third element of the
proposed approach is methodological. The chapter is
treated as an introduction to a more rigorous quanti-
tative research in which ‘text mining’ and similar
methods could be used to produce a kind of ‘inven-
tory’ of the applications of complexity characteristics
to narratives on sustainability, which, in turn, would
allow the building of typologies, the deepening of
interpretations, the creation of a ground for the phe-
nomenology of the complexity of sustainability, and
subsequently, the enhancement of the effectiveness of
applications in practice. 

In the first part of the chapter, interpretations of
sustainability and sustainable development are pre-
sented. The second part includes a survey of interpre-
tations of the ideas of sustainability transition and
transition management which have been developed in
the early twenty-first century. In the third part, barri-
ers to defining complexity and the complexity of
social systems are analysed. The reasons for and
examples of abuses and misuses are described. It is
stressed that social systems are of subjective (intersub-
jective) character. Since prediction is the key element
of the discourse on sustainable development, the bar-
riers of prediction stemming from the complexity of
social systems are described. In the fourth part, the
links between ideas taken from complexity studies
and sustainability, sustainable development, sustaina-
bility transition and transition management are sur-
veyed and a preliminary assessment is made. The final
part contains conclusions and recommendations for
future research.

3 Because of the vagueness of the idea of complexity, in
my earlier works I have refrained from using the terms
‘complexity theory’ and ‘complexity science’, although
the ideas of ‘emerging sciences or science of complex-
ity’ had already been proposed by Waldrop (1992) and
Richardson and Cilliers (2001), and several authors use
the term ‘complexity theory’. Taking into account the
numerous examples of the application of the terms
‘complexity science’ and ‘complexity theory’, the latter
term is used in this chapter, sometimes interchangeably
with ‘complexity studies’. However, it would be going
too far to claim that complexity theory is a developed
scientific theory. The same applies to complexity sci-
ence. 
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18.2 Systemic Characteristics of 
Sustainability

18.2.1 Definitions of Sustainable Development 
and Sustainability

18.2.1.1 Sustainable Development and 
Sustainability: Main Questions

The origins of the concept of sustainable develop-
ment and sustainability at all levels and types of human
systems, starting with local and ending with global sys-
tems, can be traced in the economic thought of the
eighteenth century. In 1798, Malthus worried about
how Britain’s apparently inexorable rise in population
could be sustained from a finite amount of land. In
1865, Jevons wondered how Britain’s ever-increasing
consumption of energy could be sustained from finite
supplies of coal (Pezzey/Toman 2002: iv). At that
time such considerations were rather a part of general
reflections upon the human condition than any part
of policy-oriented discussion. 

In the modern era, the initial ideas associated with
sustainable development emerged in the 1960s (IISD
2009). The first significant intellectual impulse for
considering the sustainability of world society was
delivered by the authors of the first Report to the
Club of Rome in 1972 (Meadows/Meadows/Randers
et al. 1972). In the Report, a relative simple computer
simulation model was used. Five variables were exam-
ined in the original model: world population, industri-
alization, pollution, food production, and resource
depletion. The authors explored the possibility of a
sustainable feedback pattern for the world that would
be achieved by altering growth trends among the five
variables under simulated scenarios. In most of the
discussions after the Report’s publication its simplic-
ity and the pessimistic conclusions partly stemming
from it were often noted. 

However, the meaning of both terms proved to be
remarkably difficult to define, and it was similarly dif-
ficult to use the terms more precisely. The problem lies
in their systemic/structural properties. This means
that, when discussing sustainable development and sus-
tainability, three questions have to be answered:

1. How can sustainability and sustainable develop-
ment be defined?

2. What are the objects of reference of sustainable
development and sustainability?

3. How can sustainability and sustainable develop-
ment be operationalized and measured? 

18.2.1.2 Survey of Definitions of Sustainable 
Development and Sustainability

Discussions among scholars and policymakers on sus-
tainable development and sustainability were initiated
after the publication of the report Our Common
Future prepared under the supervision of Gro Har-
lem Brundtland. In the report, sustainable develop-
ment was defined as development that meets the
needs of the current generation, without compromis-
ing the needs of future generations (WCED 1987: 37).

Since then, an increasing wave of interpretations
and applications of the concepts relating to sustainable
development and sustainability has emerged. Although
sometimes redundant, multiple ways of defining sus-
tainability are useful for different situations and differ-
ent purposes. 

Taking into account the number and sometimes
the generality and superficiality of the definitions of the
two terms, it may be concluded that in some instances
they have become ‘buzzwords’ of contemporary socio-
political rhetoric, very often abused and misused in sci-
ence and in policy-making.

There have been numerous attempts to define
both terms and to provide a critical analysis of their
interpretations. Obviously it would be a simplification
to focus solely on that kind of popular use of the con-
cepts of sustainability and sustainable development.
Therefore, only a brief survey of the main ideas along
with synthetic definitions of both terms are presented
below.  

18.2.1.3 Domains, Levels and Issues of 
Sustainability

There are several typologies of areas of social life
where sustainability is taken into account—see tables
18.3 and 18.4. The most popular one embodies three
‘pillars’: social, environmental and economic (Adams
2006). There are two typologies which include vari-
ous conceptions of ‘four pillars’. The first specifies
human, social, economic and environmental pillars,
the second environmental responsibility, social equity,
economic health, and cultural vitality. The following
areas of sustainability and sustainable development
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Table 18.1: General definitions of ‘sustainability’. Source: The author’s own research.

Definition

Sustainable: able to be used without being completely used up or destroyed; involving methods that do not completely use 
up or destroy natural resources; able to last or continue for a long time.
Full definition of sustainability: Capable of being sustained:
a: of, relating to, or being a method of harvesting or using a resource so that the resource is not depleted or permanently

damaged, 
b: of or relating to a lifestyle involving the use of sustainable methods.a)

A ‘sustainable society’ lives by the nine principles…
1. Respect and care for the community of life.
2. Improve the quality of human life.
3. Conserve the earth’s vitality and diversity.
4. Minimize the depletion of non-renewable resources.
5. Keep within the earth’s carrying capacity.
6. Change personal attitudes and practices.
7. Enable communities to care for their own environments.
8. Provide a national framework for integrating development and conservation.
9. Create a global alliance (IUCN/UNEP/WWF 1991: 10).

The duty imposed by sustainability is to bequeath to posterity not any particular thing with rare exceptions
such as Yosemite, for example, but rather to endow them with whatever it takes to achieve a standard of living at least as good 
as our own and to look after their next generation similarly. We are not to consume humanity's capital, in the broadest sense 
(Robert Solow, quoted in Anand/Sen 2000: 2033).

Sustainability is an economic state where the demands placed upon the environment by people and commerce can be met 
without reducing the capacity of the environment to provide for future generations. It can also be expressed in the simple 
terms of an economic golden rule for the restorative economy: Leave the world better than you found it, take no more than 
you need, try not to harm life or the environment, make amends if you do (Hawken 1993: 139).

Sustainability is about stabilizing the currently disruptive relationship between earth’s two most complex systems—human cul-
ture and the living world (Hawken 2007: 172).

A development is said to be weakly sustainable if the development is non-diminishing from generation to generation. This is 
by now the dominant interpretation of sustainability.
“The second interpretation, known as ‘strong sustainability’, sees sustainability as non-diminishing life opportunities. This 
should be achieved by conserving the stock of human capital, technological capability, natural resources and environmental 
quality” (Brekke 1997: 91).

The core of mainstream sustainability thinking has become the idea of three dimensions: environmental, social and economic 
sustainability. These have been drawn in a variety of ways, as ‘pillars’, as concentric circles, or as interlocking circles. … The 
IUCN Programme 2005–8, adopted in 2005, used the interlocking circles model to demonstrate that the three objectives 
need to be better integrated, with action to redress the balance between dimensions of sustainability (Adams 2006: 2). 

Four pillars of sustainability: Human, Social, Economic and Environmental:
Human sustainability means maintaining human capital. Human capital is a private good of individuals, rather than between 
individuals or societies. The health, education, skills, knowledge, leadership and access to services constitute human capital. 
Investments in education, health, and nutrition of individuals have become accepted as part of economic development.
Social sustainability means maintaining social capital. Social capital is investments and services that create the basic framework 
for society. It lowers the cost of working together and facilitates cooperation: trust lowers transaction costs. Commonly shared 
rules, laws, and information promote social sustainability.
The widely accepted definition of economic sustainability is maintenance of capital, or keeping capital intact. Thus Hicks’s 
definition of income—the amount one can consume during a period and still be as well off at the end of the period—can define 
economic sustainability, as it devolves on consuming value-added (interest), rather than capital.
Environmental Sustainability itself seeks to improve human welfare by protecting Natural Capital. As contrasted with economic 
capital, Natural Capital consists of water, land, air, minerals and ecosystem services, hence much is converted to manufactured 
or economic capital.b)

The four pillars include Environmental Responsibility, Social Equity, Economic Health, and Cultural Vitality. While it is useful to 
organize sustainability in terms of these four pillars, it is the integration between them that will drive sustainability, highlight 
opportunities for innovation and reduce duplication of efforts.c)

a)Merriam-Webster Dictionary (no year); at <http://www.merriam-webster.com/dictionary/sustainability> (6 March 2013).
b) Goodland, Robert (no year): Sustainability: Human, Social, Economic and Environmental (Washington DC: World Bank); at: 
<http://www.earthfutureaustralia.org/-4-pillars-of-sustainability.html> (18 September 2013).
c) Sustainable Kingston (no year): “Four Pillars of Sustainability”, Sustainable Kingston Corporation; at: <http://sustainablekingston. 
ca/community-plan/four-pillars-of-sustainability> (11 February 2014).
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relating to various sociopolitical and socio-ecological
systems (areas of reference) can be distinguished: 

– sociopolitical sustainability, 
– sustainable use of resources (environmental sus-

tainability),
– sustainable agriculture, 
– economic sustainability,
– regional sustainability, 
– sustainable business and production.

The hierarchy of sustainability areas embodies the fol-
lowing levels: global, macro-regional, transnational,
micro-regional, market-oriented corporations, agricul-
tural units and non-market organizations. It might be
worth considering the proposal to add individual per-
sons as the fundamental (nuclear) units of sustainabil-

ity-oriented studies. Definitions of sustainability for
every area and every level have been proposed in the
literature. As an example, the levels of analysis of sus-
tainability proposed by Riley (1992) are shown in table
18.3. 

The selection of examples presented in tables 18.1,
18.2, 18.3 and 18.4 embodies the main interpretations
which can be helpful in delving into the complexity of
the idea of sustainability and the multitude of its
extensions and derivative concepts. 

Sustainability can be described and analysed
within the framework of the four pillars. All pillars are
equivalent but undoubtedly it is human economic
activity which determines the present and the future
of the fundamental conditions of human living that
are treated as desired and sustainable. Viewed from

Table 18.2: General definitions of ‘sustainable development’. Source: The author’s own research. 

Definition

Sustainable development is development that meets the needs of the present without compromising the ability of future 
generations to meet their own needs. It contains within it two key concepts:
– the concept of needs, in particular the essential needs of the world’s poor, to which overriding priority should be

given; and
– the idea of limitations imposed by the state of technology and social organization on the environment's ability to

meet present and future needs (WCED 1987: 37).

Principles for Sustainable Development:
“Business as usual is no longer an option—for government, private sector or individual citizens. Our soils, waters, forests 
and minerals are not inexhaustible. Farms, industries, homes and lifestyles must become more sustainable, in every com-
munity on our planet. To be sustainable, development must improve economic efficiency, protect and restore ecological 
systems, and enhance the well-being of all peoples”.a)

a) IISD (International Institute for Sustainable Development), 2009: “The Sustainable Development Timeline”;
at: <http://www.iisd.org/ pdf/2009/sd_timeline_2009.pdf> (13 February 2014).

Table 18.3: Levels of analysis of sustainability. Source: Riley (1992).

Analysis of sustainability

Level of analysis Typical characteristics of sustainabil-
ity (cumulative)

Typical determinants of sustainability

Field/production unit Productive crops & animals; conserva-
tion of soil & water; low levels of crop 
pests & animal diseases

Soil & water management; Biological 
control of pests; use of organic 
manure; fertilizers; crop varieties & ani-
mal breeds

Farm Awareness by farmers; economic & 
social needs satisfied; viable produc-
tion systems

Access to knowledge, external inputs 
and markets

Country Public awareness; sound development 
of agro-ecological potential; conserva-
tion of resources

Policies for agricultural development; 
population pressure; agricultural edu-
cation, research & extension

Region/continent/world Quality of the natural environment; 
human welfare & equity mechanisms; 
international agricultural research & 
development

Control of pollution; terms of trade; 
distribution
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the economic perspective, the main challenge in
thinking about sustainability and sustainable develop-
ment is to balance the present and future needs of
humanity. In economic terms this means that the fol-
lowing issues have to be dealt with. 

The first is to define the future desired process of
development, which can be viewed as self-sustainable.
The process should be described with a set of param-
eters (variables—continuous and punctuated (discrete)).
Then the interactions between subsystems must be
depicted. An important element in understanding sus-
tainable development is to capture the mechanisms of
intertemporal transfer of resources, which can be seen
as an element of the integration of human progress
with environmental conservation. 

As with other areas of sustainability theory and
policy, the ideas taken from complexity studies are to a
large extent a conceptual foundation of the economic
facets of sustainability. They especially concern predic-
tion and mechanisms for the transfer of resources. 

The time horizon of the transfer covers one or
two generations (twenty-five to fifty years) since a
longer perspective in economic (and political) plan-
ning is not reasonable. A very long-term perspective is
sometimes needed in ecological analyses, although a
hundred-year forecast often seems very inappropriate.

As an example of analyses of inter-temporal, sus-
tainability-oriented economic mechanisms, the ideas
developed by Anand and Sen (2000) can be used as a
source of inspiration. The most important issues of

Table 18.4: Definitions of sustainability in specific socio-economic domains. Source: The author’s own research.

Definition

Triple bottom line of sustainability—social, environmental (ecological), economic (financial) (three pillars, TBL, 3BL, 
three P’s—People, Planet, Profit) (Elkington 1994).a) 

It must be emphasized that the actor of sustainability is not an individual human being, but rather a generation of 
human beings making decisions. The generation metaphorically is made to function as a single being attempting to sus-
tain a flow of imputed benefits analogous to but more inclusive than the income of the individual human being. It is this 
generation’s ethical responsibility to ‘maintain’ a ‘broadly defined capital stock’ to sustain a ‘broadly defined income’ 
for the benefit of future generations (Brätland 2006: 10).

Corporate Sustainability is a business approach that creates long-term shareholder value by embracing opportunities 
and managing risks deriving from economic, environmental and social developments.
Two guiding principles of corporate sustainability:
– sustainable business practices are critical to the creation of long-term shareholder value in an increasingly resource-

constrained world,
– sustainability factors represent opportunities and risks that competitive companies must address.b)

Sustainable businesses are defined as follows: 
1. Replace nationally and internationally produced items with products created locally and regionally.
2. Take responsibility for the effects they have on the natural world.
3. Do not require exotic sources of capital in order to develop and grow.
4. Engage in production processes that are human, worthy, dignified, and intrinsically satisfying.
5. Create objects of durability and long-term utility whose ultimate use or disposition will not be harmful to future gen-

erations.
6. Change consumers to customers through education (Hawken 1993: 144).

Sustainable Production is the creation of goods and services using processes and systems that are:
– non-polluting,
– conserving of energy and natural resources,
– economically viable,
– safe and healthful for workers, communities, and consumers,
– socially and creatively rewarding for all working people.
If production is sustainable, then the environment, employees, communities, and organizations—all benefit. These con-
ditions can lead, always in the long term, and often in the short term, to more economically viable and productive enter-
prises.c)

a) Triple Pundit (no year); at: <http://www.triplepundit.com/> (24 July 2014). 
b) Dow Jones Sustainability Index; at: <http://www.sustainability-indices.com/sustainability-assessment/corporate-

sustainability.jsp> (18 February 2014).
c) Lowell Center for Sustainable Production (no year); at: <http://www.sustainableproduction.org/about.what.php> (18

September 2013).
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economic aspects of sustainability and sustainable
development are the following:

1. The needs of future generations.
2. The volume and kind of capital which has to be

left to the following generations.
3. Adequate models of economic growth.
4. Preservation of capital inherited from past genera-

tions.
5. Definition of human capital and of its growth. 
6. Dilemma—to preserve or to enhance productive

capabilities (broad stock capital) by the present
generation with a perspective looking towards
future generations.

7. Is the continuous increase in standards of living
for all people achievable and justifiable?

8. Dilemma—support for the poor today vs. capital
left for the future. 

18.2.2 Operationalization and Measures of 
Sustainability and Sustainable 
Development 

Studies of the links between the complexity of socio-
economic systems and sustainability also need to
explain the methods of creating the qualitative and

quantitative characteristics of sustainability. The num-
ber and variety of the definitions shown above is an
obstacle to the operationalization and development
of the quantitative characteristics (indicators) of sus-
tainability and sustainable development measurable
on two scales, ratio and interval. Indicators of sustain-
ability must capture the interdependence between
three, or four, ‘pillars’. In addition, there is a dilemma
concerning the number and quality of indicators. A
large number of indicators usually leads to low preci-
sion, overlaps and correlations of indicators. Too few
indicators do not allow a collection to be prepared
which could be representative for description and
analysis. As with other methods of assessing social
systems, this dilemma remains unsolvable, and spe-
cific collections of indicators depend upon the deci-
sions of the authors of the methods. Traditional indi-
cators measure changes in one part of a social entity
as if they were entirely independent of the other
parts. Sustainability indicators reflect the fact that the
elements of three (or four) different pillars are very
tightly interconnected directly and indirectly. In figure
18.1, four areas and their elements are presented, and
in order to make the scheme clear, no relations are
modelled using lines. 

Figure 18.1: Areas and elements of sustainability description and analysis (three/four pillars). Source: Own research
based upon Adams (2006) and Goodland.
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There may be different methods of preparing indi-
cators of sustainability. One of them has been pro-
posed by the Sustainable Measures Company. Such a
methodology usually derives from assumptions and
questions. These are the questions proposed by this
company:4

1. What is an indicator of sustainability?
2. What are the characteristics of effective sustaina-

bility indicators?
3. Are there any checklists that can be used to evalu-

ate sustainability indicators?
4. How can the indicators be organized?
5. How many and what kind are needed?
6. What data sources are available for indicators?
7. Can we find examples/benchmarks of good sus-

tainability indicators?
8. Are there any education/training materials that

explain indicators and sustainability?

A survey and assessment of sets of sustainability partial
indicators usually labelled as “indices” (macro-indica-
tors) remains beyond the scope of this chapter. In
order to show how different sets of indicators help to
deal with the complexity of sociopolitical/socio-eco-
nomic and socio-ecological systems, only the most
commonly used indicators are listed. Gender-related
indices are also included in this collection since a
proper gender policy helps to maintain sustainability
at all levels of society. 

1. American Human Development Report (AHDR),
2. Ecological Footprint (EF).
3. Gender-related Development Index (GDI).
4. Genuine Progress Indicator (GPI).
5. Gross National Happiness (GNH).
6. Human Development Index (HDI).
7. National Human Development Report (NHDR).
8. The Happy Planet Index (HPI).
9. The Index of Sustainable Economic Welfare

(ISEW).

The indicators from the above proposals have been
widely discussed and assessed both positively and neg-
atively (McGillivray 1991; Klasen 2006). From a meth-
odological point of view they share several common
features.

First, they go beyond traditional economic indica-
tors by adding other characteristics—social, environ-
mental, human, and political.

Second, more attention is paid to non-economic
indicators, and in some cases (Ecological Footprint
and gender-oriented indicators) other characteristics
are considered as crucial for sociopolitical and eco-
nomic development. 

Third, their authors attempt to make them ‘objec-
tive’ by applying indicators measurable with the ratio
or interval scales. Wherever possible, the basic idea
behind all these approaches is to cast doubt on wealth
development at any price, with the inclusion of non-
market commodities, positive and negative, to yield an
aggregated macro-indicator in monetary terms. This
leads to a situation in which a critical approach to
results stemming from the intersubjective creation of
those indicators is neglected. Although their authors
do not declare it openly, they are aiming at making
those partial indicators measurable, not correlated
and not redundant with the other indicators within
the same set (index, macro-indicator).

Fourth, the development of numerous indices may
contribute to confusion in policy-oriented discourse
because of their lack of precision, their too high level
of detail, and incommensurability of partial indicators
within the indices and between the aggregate indices. 

Fifth, the extension of factors and subsequently
the number of indicators of sustainability and sustain-
able development may lead to stretching their mean-
ing beyond the possibility of theoretical usefulness
and practical applicability. It may create a situation
like that of the deepening and broadening of security,
which may sometimes lead to its being seen as becom-
ing too broad and too universal and subsequently los-
ing its theoretical and practical usefulness.

Sixth, there may also be problems resulting not
only from overlaps of indicators and indices of differ-
ent concepts of sustainability and sustainable develop-
ment but also from overlaps with indicators applied in
defining other characteristics such as resilience and
robustness. 

18.3 Sustainability Transition as a 
Theoretical and Policy-Making 
Concept

18.3.1 Sustainability Transition

Changing society at all levels, beginning with small
groups and ending on a global scale, has always been

4 The questions are a modified version taken from Sus-
tainable Measures Company (no year); at: <http://
www.sustainablemeasures.com/company> (24 March
2014). The website of the Sustainable Measures Com-
pany states that it ceased its activities in 2014. 
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an important issue for theorists. It is not just a matter
of description and understanding; there is also the chal-
lenge of how to influence the change. This leads to dis-
cussions about goals, norms and methods of change.
At the micro-level, i.e. companies and non-market insti-
tutions, influencing change is mirrored in change man-
agement or project management. Theory and practice
show that influencing change at that level is achieva-
ble although the expected results are never guaran-
teed (Kotter 1995). 

There are more significant challenges in attempt-
ing to influence or even control change at higher lev-
els of the social hierarchy—industry, a domain of
social activity such as a health service or innovation, a
region in a country, a country, a multi-country region,
and global. In such cases the systems and the changes
become more complex and policy-making requires
the coordination of goals and of the activities of
numerous actors. Problems at the macro-scale include
security, macro-economic policy, social policy, inter-
national finance, trade, and environment.

The term transition, deriving its metaphorical
sense from the phase transition in physics and chem-
istry, has been applied to changes at societal levels
above the micro-scale, e.g. a company, and may con-
cern such areas as energy, agriculture or regions. Usu-
ally it is equivalent to regime transformation, techno-
logical revolutions, technological transitions, system
innovation, and transition management (Geels/Schot
2007). 

Societal transitions are defined as processes of
change that structurally alter the culture, structure and
practices of a societal system. As with the case of sus-
tainable development, these processes take a long time
(one to two generations) at the level of societal sys-
tems, although partial processes (for example, funda-
mental changes in thinking or radical innovation) can
happen almost overnight. A societal transition results
from interacting changes in all societal domains (e.g.
economy, ecology, institutions, technology and wel-
fare) (Loorbach 2007: 17).

Changes in all these areas are especially significant
when sustainability and sustainable development are
taken into account. There are plenty of ways of assess-
ing the characteristics of socio-economic and environ-
mental systems, but the recommended policies, pro-
cesses and methods of achieving or approaching the
desired states are usually defined at a very high level
of generality. One of the ways to specify more pre-
cisely not only what sustainability and sustainable
development are, but how to achieve them, is the idea
of sustainability transition (transition to sustainabil-

ity), or even transition to sustainable development
(Grin/Rotmans/Schot 2010) and transition manage-
ment. 

Conceptual and policy problems resulting from
difficulties in defining sustainability and sustainable
development also come to the fore when studying the
meaning of sustainability transition and transition
management. These concepts were first put forward
at the beginning of the twenty-first century by theore-
ticians and policymakers in the Netherlands (Rot-
mans/Kemp/van Asselt et al. 2001; Rotmans/Kemp/
van Asselt 2001). The authors of the ideas treat them
as new interdisciplinary, multidisciplinary and even
transdisciplinary “transition studies”, begetting transi-
tion theory and even a new paradigm. These lead to
new types of research: sustainability science, inte-
grated assessment, post-normal science, and action
research (Loorbach 2007: 33–34). 

These have emerged over the past few years as a
new approach to dealing with complex societal prob-
lems and governance in the context of such problems.
In the Netherlands, the UK and Belgium, efforts have
been made to develop transition policies in areas such
as energy, building, health care, mobility, and water
management (Loorbach/Rotmans 2010). 

Transition is a process of structural societal change
from one relatively stable system state to another via a
co-evolution of markets, networks, institutions, tech-
nologies, policies, individual behaviour and autono-
mous trends. The complexity of a transition means
that it has a multitude of driving factors and impacts.
A transition can be accelerated by one-time events,
such as big accidents or crises (such as the oil crisis).
Slow changes in the external environment determine
the undercurrent for a fundamental change; superim-
posed on this undercurrent are events such as disas-
ters, which may accelerate the transformation process.
Transitions are thus multi-causal, multi-level, multi-
domain, multi-actor and multi-phase processes. In this
new research field, transition processes are studied
from a variety of system perspectives: sociotechnical
systems, innovation systems and complex adaptive sys-
tems. 

In the most general sense, the transition can be
treated as a continuous process of societal change,
whereby the structure of society (or a subsystem of
society) changes fundamentally. This societal transfor-
mation process has the following characteristics (Loor-
bach 2007: 18):

– it concerns large-scale technological, economical,
ecological, sociocultural and institutional develop-
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ments that influence and reinforce each other,
– it is a long-term process that covers at least one

generation (twenty-five years), and
– there are interactions between different scale lev-

els (niche, regime, landscape).

The process-oriented character of the transitions
approach can be depicted with the following proposi-
tions (Loorbach, 2007; Loorbach/Frantzeskaki/
Thissen 2011): 

Proposition 1: Sustainability transitions are long-
term processes of fundamental societal change that
incorporate processes of societal, ecological, eco-
nomic, cultural and technological evolution.

Proposition 2: Enabling societal processes of
change (transitions) requires an integrated understand-
ing of the dynamics of change and deliberate and
reflexive strategies so as to allow for self-orientation of
society towards a sustainable development pathway.

Proposition 3: Innovation and sustainable develop-
ment are interlinked: to develop sustainably means to
continuously innovate and redefine existing culture,
structures and practices in an evolutionary manner.
More specifically, a focus on sustainability could trig-
ger innovations that comply with sustainability values
as well as such innovations becoming the stimuli for
the initiation of multi-domain processes for societal
transitions to sustainability.

Proposition 4: Sustainability transitions are contin-
uous open-ended processes of societal innovation.
Governance for sustainability transitions has thus to
secure sustainability values such as long-term orienta-
tion and intergenerational justice.

Summing up the above, it may be stated that sus-
tainability transition constitutes a specific case of tran-
sition which results from narrowing the meaning of
transition by setting a point of departure—an unsus-
tainable state (static), or perhaps, more frequently, a
more or less stable process. The purpose of the tran-
sition is to achieve a desired/expected but difficult to
define state(?), unstable equilibrium, stable equilib-
rium(?), or process(?). 

18.3.2 Transition Management

The concept of transition sustainability provides a the-
oretical background for the set of theoretical con-
cepts and activities described as transition manage-
ment. The goal of transition management is to enable,
facilitate and guide transitions to sustainability. It tries
to do so through structuring processes of governance
based on the principles of complexity, transition and
sustainability.5

Definitions of transition management have
evolved since 2001 (Rotmans/Kemp/van Asselt et al.
2001; Rotmans/Kemp/van Asselt 2001; Loorbach
2007, 2008). The concept of transition management
is a broad one, meaning that its definitions have many
dimensions. According to Lorbach (2008: 12):

…transition management is a deliberative process to
influence governance activities in such a way that they
lead to accelerated change directed as sustainability
ambitions. Transition management is thus defined as
meta-governance: how do we influence, coordinate and
bring together actors and their activities in such a way
that they reinforce each other to such an extent that
they can compete with dominant actors and practices?
Transition management is thus about creating space (in
a sense: governance niches) for innovative governance at
all levels, as a strategy to develop alternatives to the
regime. Transition management anticipates increasing
pressures on the regime level (e.g. predevelopment
phase) or tries to provide a more fundamental reflection
and long term orientation while the process of change
is underway (e.g. acceleration phase).

Transition management can be depicted with several
sets of characteristics relating to its framework, gov-
ernance—in Kooiman’s sense (1993), levels and cycle.
Loorbach (2008: 13–14) proposes the following tenets
of complexity governance to be treated as a part of
transition management: 

1. Multi-domain, multi-actor and multi-level systems
thinking is necessary.

2. Long-term thinking (at least twenty-five years) as a
framework for shaping short-term policy in the
context of persistent societal problems. 

3. Objectives should be flexible and adjustable at the
system level. The complexity of the system is at
odds with the formulation of specific objectives.

4. Creating space for niches in transition arenas and
transition experiments. A niche is a new structure,
a small core of agents, that emerges within the sys-
tem and that aligns itself with a new configuration.
The new alignment is often the emergent property
of the system. An emergent structure is formed
around niches to stimulate the further develop-
ment of these niches and the emergence of niche
regimes.

5. A focus on front-runners. In this context, by front-
runners we mean agents with particular competen-

5 The complexity of broadly defined sociopolitical gov-
ernance (Jessop 2004) and of corporate governance
(Goergen/Malline/Mitleton-Kelly et al. 2010) has
already been studied, albeit with a predominantly quali-
tative approach. 
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cies and qualities: creative minds, strategists and
visionaries.

6. Guided variation and selection. 
7. Radical change in incremental steps. Radical,

structural change is needed to erode the existing
deep structure (incumbent regime) of a system and
ultimately dismantle it. Immediate radical change,
however, would lead to maximal resistance from
the deep structure, which cannot adjust to radical
change that happens too fast. 

8. Learning-by-doing and doing-by-learning. Social
learning is a pivotal aspect of societal transition
processes, aimed at ‘reframing’, changing the per-
spective of the actors involved. 

9. Anticipation and adaptation. Anticipating future
trends and developments, taking account of weak
signals and seeds of change acting as the harbingers
of the future, is a key element of a proactive, long-
term strategy for transition management, which has
emerged over the past few years as a new approach
to dealing with complex societal problems and gov-
ernance in the context of these problems. 

To complete this partial characterization of transition
management, it should be added that four different
types of governance activities can be distinguished
when observing the behaviour of actors in the context
of societal transitions: strategic, tactical, operational
and reflexive. It is also important from the point of
view of applicability that transition management can be
implemented through a specific methodology (cycle)
that includes the following stages (Loorbach 2008:
15):

– problem structuring, establishment of the transi-
tion arena and envisioning; 

– developing a transition agenda, a vision of sustain-
ability, and developing and deriving the necessary
transition paths;

– establishing and carrying out transition experi-
ments and mobilizing the resulting transition net-
works;

– monitoring, evaluating and learning.

This necessarily simplified description of transition
management provides the necessary background for
discussion of the links between this concept and com-
plexity theory. More details can be found in the grow-
ing body of literature on this and associated topics;
see, for example, Rotmans/Kemp/van Asselt et al.
2001; Rotmans/Kemp/van Asselt 2001; Loorbach
2007, 2008; Grin/Rotmans/Schot 2010; and Loor-
bach/Frantzeskaki/Thissen 2011. 

18.4 The Meaning of Complexity

18.4.1 Definitions of Complexity: Models, 
Analogies and Metaphors

Complexity is undoubtedly one of most popular con-
cepts used in contemporary science and policy-mak-
ing. Studies of complexity are rooted in cybernetics
and systems thinking.6 The first attempts to define
and study complex entities go back to the works of
Weaver (1948) (“disorganized complexity” and “organ-
ized complexity”), Simon (1962)—the Architecture of
Complexity, and Ashby (1963)—the Law of Requisite
Variety. In his search for explaining the meaning of
complexity, Lloyd (2001) identified forty-five different
ways of describing complexity. A very convincing pic-
ture of the intricacy of the field of complexity science
can be found in the scheme proposed by Castelani
(2014). In other writings, numerous definitions of
complexity have been formulated and scrutinized—
Prigogine and Stengers (1984), Waldrop (1992), Gell-
Mann (1995), Kauffman (1993, 1995), Holland (1995),
Bak (1996), Bar-Yam (1997), Haken (1997), Prigogine
(1997, 2003) and Biggiero (2001). 

Unequivocal distinction of complex systems from
“classical” systems is not possible. In the works by
Wiener (1948/1961), Ashby (1963, defining “first-order
cybernetics” and ‘hard’ systems thinking), and Berta-
lanffy (1968), complexity was treated as one of the
important features of systems without considering the
role of the observer. Their works were the first to list
the systemic/cybernetic characteristics of systems: sys-
tem, element, relation, subsystem, environment,
input, output, feedback, black box, equilibrium, stabil-
ity, synergy, turbulence. 

Taking a preliminary approach, the complexity of
systems derives from the number of elements and of
their interactions. It can be also characterized by a
multitude of such traits as adaptability, adaptation,
attractor, autopoiesis, chaos, bifurcations, butterfly
effect, closed system, co-evolution, complex adaptive
systems, dynamic systems, edge of chaos, emergent
properties, far-from-equilibrium states, fitness land-
scape, fractals, non-linearity, open system, path

6 There are various interpretations of the relationship
between cybernetics and systems thinking but, following
Bertalanffy (1968), it can be agreed that the former can
be regarded as a part of the latter. To avoid unnecessary
typological considerations, it is also assumed that stud-
ies of complex systems are treated as a part of systems
thinking (Mesjasz 1988; Midgley 2003).
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dependence, power law, reflexivity, scale-free net-
works, self-organization, self-organized criticality, self-
reflexivity, synergy, synergetics, and turbulence. These
ideas are extensively depicted in a large number of
writings of which only a small fraction are quoted in
this chapter.7

Impossibility of decomposition and incomprehen-
sibility are also treated as important facets of com-
plexity. Gell-Mann (1995) shows that complexity can
be treated as a function of the number of interactions
between the elements in a system. Nicolis and
Prigogine (1989) prefer measures of complexity based
on system ‘behaviour’ rather than on any description
of system interactions. Similarly, behaviour is also fun-
damental to the analysis and description of Complex
Adaptive Systems (CAS) by Holland (1995).

Ideas originating in systems thinking and complex-
ity studies are used in the social sciences as models,
analogies and metaphors. According to this distinction,
the term ‘model’ is used only for mathematical struc-
tures. Mathematical models in complexity studies can
be applied in three areas: computer-based experimental
mathematics, high-precision measurements made
across various disciplines and confirming the ‘univer-
sality’ of complexity properties, and rigorous mathe-
matical studies embodying new analytical models, the-
orems and results. 

Models, analogies and metaphors are instruments
of theory in the social sciences and are used for
description, the explanation of causal relations, pre-
diction, anticipation, the normative approach, pre-
scription, retrospection, retrodiction, control and reg-
ulation, or, in a modern approach, influence upon the
system. It is also worthwhile adding that models, anal-
ogies and metaphors deriving from systems thinking/
complexity studies are gaining a special significance in
the social sciences. They are treated as ‘scientific’ and
hence obtain supplementary political influence result-
ing from ‘sound’ normative (more specifically, pre-
scriptive) legitimacy in any debate on security theory
and policy8.

It must be mentioned that unlike physics, chemis-
try and biology, where only mathematical models are
used in prediction, in the social sciences it is also qual-
itative considerations that are used in prediction.
Therefore, the role of analogies and metaphors taken
from complexity studies must be taken into account
with sufficient care.  

One of most influential ideas of complex research
are the scale-free networks developed by Barabási and
Albert (1999; Barabási 2003). After finding that various
networks, including some social and biological net-
works, had heavy-tailed degree distributions, Barabási
and collaborators coined the term ‘scale-free network’
to describe the class of networks that exhibit a power-
law degree distribution, which they presumed could
describe all real-world networks of interest. 

The above ideas can be called ‘hard’ complexity
research by analogy with ‘hard’ systems thinking, and to
some extent, with ‘first-order cybernetics’. It includes
the mathematical modelling of systems with well-
defined and measurable characteristics in physics,
chemistry, and the natural sciences, as well as in soci-
ety.9 

‘Soft’ complexity research, a term coined by anal-
ogy with ‘soft’ systems thinking and ‘second-order
cybernetics’, includes the ideas of complexity devel-
oped in other areas—in cybernetics and systems think-
ing, in the social sciences, and in psychology. Its ideas
can be divided into two groups. The first includes
those based upon analogies and metaphors drawn
from ‘hard’ complexity studies; these dominate in
social sciences theory and practice, and are very often
abused and misused (Gleick 1987; Castelani 2014).
The second group includes the indigenous qualitative
concepts of complexity such as those developed by
Luhmann (1995). 

Subjectivity is the first aspect of complexity in the
‘soft’ approach. Following this line of reasoning, from
the point of view of second-order cybernetics, or in a
broader approach, constructivism (Glasersfeld 1995;
Biggiero 2001), complexity is not an intrinsic property
of an object but depends on the observer. Usually it is
said that “complexity, like beauty, is in the eye of the
beholder”.

7 It may be observed that the titles of the writings that
include concepts such as chaos, edge of chaos, complex-
ity, turbulence, etc., draw the additional attention of
non-specialists in the field, as well as social scientists
who do not have a sufficient background in the mathe-
matical aspects of these terms, and last but not least, the
general public. This extra ‘appeal’ of works with titles
and narratives embodying these utterances is likely to be
one of the reasons for the simplifications, misuses and
abuses. 

8 The differences between prescriptive approach based
upon “common sense”, and qualitative reasoning, and
normative approach based upon ideal, mathematical
models of rationality in decision making has been
described by (Bell/Raiffa/Tversky 1988). 

9 The distinction between ‘soft’ and ‘hard’ complexity
was also introduced by Richardson and Cilliers (2001),
though with a slightly different meaning. 
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As to identifying a genuine epistemological mean-
ing of complexity, Biggiero (2001: 3), basing his
approach on some properties of the relationships
between observers (human or cognitive systems) and
observed systems (all kind of systems), treats predicta-
bility of the behaviour of an entity as the fundamental
criterion for distinguishing various kinds of complex-
ity. He proposes three classes of complexity: (a)
objects not deterministically or stochastically predicta-
ble at all; (b) objects predictable only with infinite
computational capacity; (c) objects predictable only
with a transcomputational capacity. 

Coming from this typology, he defines ‘observed
irreducible complexity (OIC)’ as those states of unpre-
dictability which allow an object to be classified in one
of the three classes. This definition allows complexity
to be distinguished semantically in the new sense. 

The typologies presented by Biggiero lead to two
conclusions that are important in studying social sys-
tems. Firstly, the first class is characterized by self-ref-
erence, relating to the many forms of undecidability
and interactions between observing systems (Foerster
1982). This property, being a foundation of ‘second-
order cybernetics’, in some sense favours the subjec-
tive interpretations of complexity. Secondly, human
systems are characterized by the presence of all
sources and types of complexity (Biggiero 2001: 4–6).
One can summarize this by stating that human sys-
tems are the ‘complexities of complexities’.

In the social sciences, and particularly in sociol-
ogy, attention is given to the concepts of complexity
of systems proposed by Luhmann. This is the main
idea of ‘soft’ complexity, akin to ‘second-order cyber-
netics’. Luhmann is one of only a few authors to have
made an attempt to provide a comprehensive defini-
tion of social systems based solely on communication
and on the concept of the autopoiesis (self-creation)
of biological systems. According to Luhmann, a com-
plex system is one in which there are more possibili-
ties than can be actualized. Complexity of operations
means that the number of possible relations becomes
too large with respect to the capacity of elements to
establish relations. It means that complexity enforces
selection. The other concept of complexity is defined
as a problem of observation. Now, if a system has to
select its relations itself, it is difficult to foresee what
relations it will select, for even if a particular selection
is known, it is not possible to deduce which selections
would be made (Luhmann 1990: 81).

Complexity of social systems as developed by Luh-
mann is strongly linked to self-reference, since reduc-
tion of complexity is also a property of the system’s

own self-observation, although no system can possess
total self-insight. This phenomenon is representative
for the epistemology of modern social sciences, where
observation and self-observation, reflexivity and self-
reflexivity, self-reference and subsequently intersubjec-
tivity play an important role. According to this inter-
pretation, social systems become self-observing, self-
reflexive entities trying to solve any problems that
arise through the process of adaptation (learning). 

Taking an epistemological stance which might be
called moderate constructivism, it should be empha-
sized that definitions of all categories do not have any
‘objective’ character, independent from the observer.
This is a basic epistemological assumption in modern
social sciences. Therefore, in systems thinking dealing
with both ‘hard’ and ‘soft’ complexity, intersubjective
interpretations of concepts are the point of departure
for investigations. 

The links between intersubjectivity and complexity
of all kinds of systems need to be further investigated.
The challenges stemming from intersubjectivity are of
special importance in the discourse on ‘soft’ complex-
ity, where reflexivity, self-reflexivity and self-reference
are taken into consideration. This issue is thus crucial
for social systems, in which the systemic properties
are always the constructs of participants/observers.
Paradoxically, with a few exceptions, these links have
not yet been comprehensively analysed. 

Intersubjectivity is one of the key issues of modern
psychology and sociology, although there is no com-
monly accepted definition of the concept (Gillespie/
Cornish 2009). Bednarz (1984) made an initial attempt
to investigate how intersubjectivity is connected with
Luhmann’s concept of the social system. In Bednarz’s
approach, Husserl’s (1970) idea of transcendental inter-
subjectivity is treated as the source of all objectivity and
meaning—including that of the world itself. Intersubjec-
tivity should be always be borne in mind when defining
and studying social systems. 

18.4.2 Non-linearity, Intersubjectivity, 
Prediction and Complexity 

There are three important aspects of complexity
which have to be explained in a more detailed way in
the discourse on sustainability and sustainable devel-
opment: non-linearity and the limits of prediction
resulting from the complexity of social systems. The
main reason for choosing these characteristics is that
they can be treated as the fundamental facets of the
complexity of socio-economic and ecological systems
which are applied in the discourse on sustainability. 
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Complex systems exhibit non-linear behaviour that
is called positive feedback where internal or external
changes to a system produce amplifying effects. Non-
linear systems can generate a specific temporal behav-
iour which is called chaos. Chaotic behaviour can be
observed in time series as data points that appear ran-
dom and devoid of any pattern but which demon-
strate a deeper, underlying effect. During unstable
periods such as chaos, non-linear systems are suscep-
tible to shocks (sometimes very small). This phenom-
enon, called ‘sensitivity to initial conditions’ and pop-
ularized as Lorenz’s ‘butterfly effect’, exemplifies the
cases where a small change may generate a dispropor-
tionate change (Gleick 1997). The major lesson of
non-linear dynamics is that a dynamic system does not
have to be ‘complex’ or be described by a large set of
equations in order for the system to exhibit chaos. All
that is needed is three or more variables and some
embedded non-linearity (Ilachinski 1996: 57). 

When considering non-linearity and its conse-
quences in complex systems two phenomena should
be borne in mind. Firstly, as Stanislaw Ulam once
remarked, discerning non-linear phenomena and their
mathematical models was “like defining the bulk of
zoology by calling it the study of ‘non-elephant ani-
mals’”. His point, clearly, was that the vast majority of
mathematical equations and natural phenomena are
non-linear, with linearity being the exceptional, but
important, case (Campbell 1997: 218). Secondly, it
should be also mentioned that to distinguish between
the statements that linear is predictable and non-lin-
ear is not predictable is a simplification. For instance,
Newton’s equations for the two-body Kepler problem
(the Sun and one planet) are non-linear and yet explic-
itly solvable. It means that non-linearity does not always
lead to chaos. At the same time the fundamental equa-
tion of quantum mechanics, Schrödinger’s equation, is
absolutely linear (Sokal/Bricmont 1998: 144–145).

Prediction is the key factor in discussions about sus-
tainability, sustainable development and sustainability
transition. It has been widely discussed in numerous
works ranging from philosophy to mathematical mod-
elling.10 Here only a few barriers to prediction will be
discussed. Leaving aside the analysis of the sense of
causality and explanation, it may be stated that predic-
tion is the key element of scientific reasoning (Popper
1974). Prediction is associated with such terms as fore-
casting, anticipation, predictability and prophecy. The
basic meaning of prediction is a statement or claim

that a particular event will occur in the future. Nar-
rowing the sense, it may be added that the place and
time of the event are known as well. 

Prediction can be interpreted as the selection of
one world from an infinite number of ‘potential
worlds’ which can emerge from any given set of cir-
cumstances. This interpretation brings in the question
of causality. First of all it must be stressed that causal-
ity may be interpreted as objective if proved with log-
ical or empirical evidence. At the same time causality
has an intersubjective character. Observers (partici-
pants) agree that a specific course of events has led to
a specific outcome although it is not certain whether
both cause and effect are unique and cannot be
replaced. Prediction is also associated with anticipa-
tion, i.e. expectation or making decisions based upon
the predicted states of the future, beliefs, etc.

Since social systems are ‘complexities of complex-
ities’, understanding the barriers to the prediction of
the behaviour of social systems requires a broader sur-
vey, including obviously the barriers of mathematical
modelling.

In the most fundamental sense, in which the
impact of postmodernism/post-structuralism is not
incidental, social phenomena (social systems) are a
mixture of a tangible component (physical and biologi-
cal processes) with an intangible intersubjective compo-
nent which emerges in the discourse. In a linguistically-
oriented approach, the discourse on social systems in
economics, management and finance includes meta-
phors, analogies and mathematical models. In such an
approach, the barriers of prediction begin not only at
the epistemological level (the future is unknown) but
also at the ontological level (what is the object of
which the future is to be predicted and what is the ini-
tial state of that object?). There are multiple possible
futures created in the social discourse and they are
shaped by various subjective factors determined by
independent, ‘natural’ processes as well as by the
actions and utterances of conscious individuals (partic-
ipants/observers). 

Reference to social learning brings in the main
source of the complexity of social systems i.e. reflex-
ivity and self-reflexivity. Regularities generated by social
systems can be brought about by homeostatic causal
loops, self-regulation through feedback and reflexive
self-regulation. 

The above interpretation of the prediction of the
behaviour of social systems is very rudimentary but
should be sufficient for further discussion on sustain-
ability and on related ideas.

10 This discussion of prediction draws partly on Mesjasz
(2008a).
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18.5 Determinants and Main 
Characteristics of Complexity of 
Sustainability

18.5.1 Assumptions of the Survey

A closer look at the conceptual barriers to defining
vague notions of sustainability, sustainable develop-
ment, sustainability transition, transition management
and, last but not least, complexity, allows us to con-
clude that paradoxically, they may be perceived as rep-
resentative of both postmodernist and constructivist
trends, as represented, for example, by Baudrillard
(1994), Cilliers (1998), Foucault (2007), and Glasers-
feld (1995), as well as for “reflexive modernity” (Beck/
Giddens/Lash 1994) and “liquid modernity” (Bau-
mann 2000). Therefore it is natural that they require
a thorough, multidimensional analysis. In the theoret-
ical assessment it is necessary to take into considera-
tion the value of the concepts from the point of view
of the already-mentioned functions of analogies, met-
aphors and mathematical models, i.e. description,
explanation of causal links, prediction, normative
approach, and the possibility of influencing societal
phenomena (regulatory approach). 

The above general framework of the description
and assessment of the application of complexity ideas
in research into and the practice of sustainability-
related concepts is perfectly reflected in a self-assess-
ment by the authors of the idea of sustainability tran-
sition (Lorbach 2007: 23): 

Sustainable development becomes rather complex when
one tries to operationalize it in terms of governance
strategies. After the initial optimism during the 1990s
about win–win opportunities, it is increasingly under-
stood that there are trade-offs between different values
and interests in any type of development (at least in the
short term) and that each development raises new prob-
lems for society. Sustainable development should there-
fore be considered as a continuous process in which
these values and interests are discussed, negotiated and
balanced. This means that sustainability in itself can
never be defined objectively beforehand, but that pro-
cess-conditions and contextual factors can be formu-
lated which ensure an equal representation, pluriform
debate and informed discussion. Approaching sustaina-
ble development as a continuous process of change
means that it cannot be translated into a blueprint or a
defined end state from which criteria could be derived
and unambiguous decisions are taken to get there.
Rather, it is a multi-dimensional, dynamic and plural
concept that can neither be translated into the narrow
terms of static optimization nor be conducive to strate-

gies based on direct control, fixed goals and predictabil-
ity. 

This opinion, according to which there is almost
nothing constant in theoretical ideas and praxis asso-
ciated with sustainability, would require a separate dis-
cussion. Looked at from the point of view of the iden-
tification and assessment of the links between
complexity studies and sustainability-related theory
and applications, such an approach presents a specific
logical challenge. As was shown in earlier parts of the
chapter, complexity cannot be defined unequivocally.
This is quite common with a multitude of social ideas.
However, complexity’s meaning also mirrors the vague-
ness and impossibility of identifying and defining other
concepts. There are some exceptions—more precise
definitions of ‘hard’ complexity, according to which
complex systems are simply mathematically well-
defined systems with ‘emergent properties’, depicted
as Complex Adaptive Systems (CAS) (Gell-Mann
1994; Holland 1995). While according to these and
other authors who deal with ‘hard’ complexity, Com-
plex Adaptive Systems can be precisely defined using
mathematical models, other authors use the concept as
a metaphor which is closer to ‘soft’ complexity, e.g.:
“Most fundamentally, ecological and socio-economic
systems are complex, adaptive systems, integrating phe-
nomena across multiple scales of space, time and
organizational complexity” (Levin 2006: 328). A similar
approach is fundamental to the theory of sustainability
transition, e.g. (Rotmans 2005: 32: Loorbach 2007: 55). 

Remaining in the area of ‘soft’ complexity, it must
be emphasized that it is necessary to maintain a cer-
tain ‘core’ set of concepts that allow for the descrip-
tion of complexity in a classical way, i.e. with ‘classi-
cal’ definitions and not just with the arbitrary use of
metaphors. Otherwise, the discourse beginning “com-
plexity is something difficult to define” is tautological
and non-productive in theory and practice. 

Therefore, the following point of departure for
further consideration is proposed. Despite the vague-
ness of the ideas, methods and interpretations pre-
sented, especially in the works on sustainability transi-
tion and transition management, the traditional
questions and determinants of complexity relating to
description, explanation of causal links, prediction,
normative approach and influence upon societal phe-
nomena should be applied in description and assess-
ment of the links between complexity theory and sus-
tainability, and its related terms. It would allow for
further less precise discourse and the main reason for
this is simply effectiveness of communication, which
in turn increases the probability of effective action. 
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Referring to the above survey of interpretations of
complexity, it should be stressed that with the excep-
tion of precisely-defined models of social phenomena
described with measurable parameters (ratio scale, and
perhaps, interval scale), all other applications are based
upon analogies and metaphors, or in other words, lin-
guistic variables. It is thus necessary to consider the fol-
lowing factors that determine the discourse on com-
plexity and sustainability and on related ideas: 

– consequences of the intersubjective character of
the systems under consideration,

– intersubjective character of complexity, especially
in the ‘soft’ interpretation, 

– limited applicability of analogies and metaphors
taken from complexity theory,

– epistemological and methodological impact of
contemporary trends in the social sciences (sus-
tainability science, integrated assessment, post-
normal science and action research),

– excessive relativization of ideas, objects of study,
and methods,

– social/political biases of the stakeholders, espe-
cially the leaders and scientific advisors,

– cognitive/cultural biases of the stakeholders, espe-
cially the leaders and scientific advisors,

– biases of stakeholders and scientific advisors lead-
ing to tendencies of domination and politicization
of the discourse,

– the necessity to prove, and at the same time the
limitations to proving, what the theoretical and
empirical advantages and disadvantages of narra-
tives and operationalization dealing with complex-
ity studies are, compared with other approaches. 

The interpretations of sustainability and complexity
and of all the above concepts will be scrutinized.
Their relevance will then be analysed in relation to
their components, operationalization and applica-
tions. First and foremost, any a priori definitions and
interpretations will be assessed from the point of view
of their relevance and validity. Obviously it is not pos-
sible to study all aspects of the meaning of these
terms, and so a selection of characteristics and of cri-
teria must be made.

There are significant epistemological limitations to
conducting such an assessment. First and foremost, as
is often stressed in transition theory and in sustainabil-
ity science, which are seen as sciences without uncer-
tainty, everything can be treated as a matter of dis-
course, subjectivity and intersubjectivity. Using more
sophisticated terminology, the main epistemological
message of all such considerations relating to inte-

grated assessment, post-normal science and action
research can be and should be reduced to a few rigor-
ously defined concepts (Loorbach 2007: 33–35).

Another epistemological limitation of the dis-
course on sustainability and related ideas is that it is
not possible to prove empirically whether, for exam-
ple the implementation of the concept of transition
by the application of the narratives and methods of
complexity analogies, metaphors and mathematical
models is more effective than the application of nar-
ratives and methods which do not utilize such tools.
Obviously, in the light of the theories proposed, it
does not seem possible or necessary to conduct that
kind of research, but at the same time the results of
the applications eo ipso confirm the validity of such
an approach (Lorbach/Rotmans 2010). 

In consequence, the empirical scope of the descrip-
tion and assessment conducted in this chapter is lim-
ited and is predominantly based upon selected theoret-
ical publications and descriptions of case studies
concerning sustainability and related concepts that are
available in the literature. It should be treated solely as
an introduction to further, more systematic studies. 

18.5.2 Complexity and Sustainability of 
Modern Society 

Since the onset of the debate about sustainable devel-
opment, complexity, more or less precisely defined,
has been an indispensable element of the debate. The
complexity of socio-economic and ecological systems
had already been spelled out in The Limits to Growth
in 1972 (Meadows/Meadows/Randers et al. 1972: 9,
190). In the following years, complexity became one
of most important issues in sustainability discourse
(Capra 1982). It was viewed as the fundamental attrib-
ute of relations between society, technology and the
environment, though it was not defined precisely but
rather used as a kind intuitive term referring to the
number of elements, the number of their relationships,
non-linearity and emergent properties. Complexity is
considered at every level of the societal hierarchy and
in every domain of sustainability and sustainable devel-
opment. 

1. Challenges of sustainability and complexity con-
cerning the development of global systems,
regions and states (Diamond 1997, 2005; Waller-
stein 2000).

2. Indicators of sustainability (Meadows 1998). 
3. Increasing and uncontrollable complexity of socio-

economic systems (civilizations) as the reason for
their collapse (Tainter 1988; 2000). 
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4. Holistic qualitative approach to sustainability with
the use of ideas drawn from complexity studies
(Capra 1982; Urry 2005; Jenks/Smith 2006; Levin
2006; Homer-Dickson 2002; Espinosa/Harnden/
Walker 2008; Espinosa/Walker 2011).

5. Sustainability as a hierarchic recursive system
based upon the ‘Viable System Model’ (Beer 1979;
Schwaninger 2006; Espinosa/Harnden/Walker
2008; Espinosa/ Walker 2011).

6. Sustainability, complexity and learning systems—
the emergence of a “global and sustainable learn-
ing society as an effect of coevolution of society
and its environment” (Laszlo 2003: page). 

7. Sustainability interpreted using a postmodernist
approach based on Foucault’s radical relational
agency and complexity. Non-linearity as one of the
main tenets of complexity in ecological considera-
tions (Picard 2010). 

In this survey of the applications of complexity-
related analogies, metaphors and mathematical mod-
els in theory and policy-making concerning sustaina-
bility and sustainable development, the following func-
tions of theory can be used as the background to a
point of departure: description, identification of causal
links, prediction, the normative approach, and influ-
ence upon societal phenomena (change management).

Defining in detail all the characteristics of com-
plexity presented in this section and in the subsequent
sections would require extensive description and
explanation. The characteristics can be treated solely
as a preliminary set of guidelines which can help to
focus the discussion. There are many other questions
which can be added here and in the sections concern-
ing sustainability transition and transition management.

It must be borne in mind that research on sustain-
ability, sustainability transition and transition manage-
ment are a part of sustainability science (Kates/Clark/
Corell et al. 2001), a field closely related to Integrated
Assessment (IA) by Rotmans (2005). ‘Sustainability
science’ is a more or less general term for a develop-
ment in science as a whole towards more multi- and
interdisciplinary research into complex societal issues.
Sustainability science mainly deals with the field of
global environmental and sustainability research, and
also emphasizes the importance of the involvement of
stakeholders in the knowledge development process.
While IA offers concrete tools and methods for com-
plexity and sustainability research, sustainability sci-
ence redefines the role of research and researchers at
an abstract level. For transition research this is rele-
vant because the ambitions behind transition research
are similar to those behind sustainability science: sci-

entific and societal impact based on an active and par-
ticipatory role by researchers (Loorbach 2007: 34–35).

18.5.2.1 Description

The ideas of sustainability and sustainable develop-
ment are to a large extent built upon the language
borrowed from both ‘hard’ and ‘soft’ complexity dis-
course. Analogies and metaphors dominate at higher
levels of generalization. In the operationalization of
more precisely defined ideas, mathematical models
are applied. In the complexity-based narratives and
models used to describe sustainability and sustainable
development, the following issues need to be consid-
ered:

1. Identification of the systems and processes which
have to be sustainable. 

2. Identification of the processes leading to sustaina-
bility (methods of identification—qualitative, quan-
titative).

3. General definitions of sustainability.
4. Holistic approach to sustainability.
5. Relations between socio-economic systems and

their environment. 
6. Domains of sustainability.
7. Sustainable systems and states in the domains.
8. Methods of identification of the goals of sustaina-

bility.
9. Character of sustainability—a final stable state or

just the perpetually changing state of the world
(punctuated equilibria)? 

10. Sustainable development as a perpetual learning
process.

11. Essential variables of sustainability and methods
for their definition and measurement. 

12. Types of relations between sustainability of ele-
ments (subsystems) and sustainability of the sys-
tems/processes defined on any scale—economic
unit (enterprise, other organizations), regional/
local, national, international, regional/interna-
tional, global.

18.5.2.2 Causal Relations 

Causal relations within the systems constitute a foun-
dation for studying and influencing the dynamics of
sustainable development. Their identification consti-
tutes at the same time a part of description. Identifi-
cation of all monocausal and multicausal relations in
a complex system is impossible. They constitute the
very definition of complexity, including emergent
properties. For this reason, only some example rela-
tionships can be pointed out. 
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1. Relations in the processes leading to sustainability
(constituting sustainable development).

2. Types of causality.
3. The causal links between domains of sustainabil-

ity.
4. Hierarchical and heterarchical relationships within

sustainable systems.
5. Structure–agency relations in sustainable systems. 
6. Self-organization as the process leading to and

maintaining sustainability. 
7. Loops of reflexivity in sustainability systems and

processes. 
8. Causal relations between sustainability of elements

(subsystems) and sustainability of the systems/pro-
cesses defined at any scale—economic unit (enter-
prise, other organizations), regional/local, national,
international, regional/international, global.

9. Characteristics of the learning process—learning
loops, norms of learning.

18.5.2.3 Prediction

This is the most important and at the same time the
most controversial facet of the application of com-
plexity ideas in sustainability discourse since it deter-
mines the sense of the discourse. The definition of
the future sustainable state(s), processes or series of
punctuated equilibria which can be representative of
sustainable development is undoubtedly the key issue
in the whole of sustainability discussion. Examples of
determinants of the value of ideas and methods
drawn from complexity studies are: 

1. Expected (desired) characteristics of future sus-
tainable states/processes.

2. Time horizon of predictions.
3. Methods and validity of predictions of long-time

horizons necessary in multigenerational sustaina-
bility processes.

4. Types of causality and prediction.
5. Methods of prediction and validity of methods of

prediction.
6. Quantitative and qualitative methods of predic-

tion.
7. Prediction, learning and reflexivity. 

18.5.2.4 Normative Approach

As in the case of prediction, the norms and goals of
sustainability are very difficult to establish. Even if
they are not defined as a stable state, the goals of sus-
tainable development need to be determined. Usually
both norms and goals are depicted as multigenera-
tional (one to two generations) phenomena. This case

echoes a classical challenge in such normative social
sciences as economics, finance, management and
security studies. Theoreticians and practitioners are
aware that their predictive capabilities are limited, but
at the same time they have to determine the goals and
norms. While in classical management at the micro-
level, goals resulting from the interplay between mar-
ket and stakeholders are relatively easier to develop, at
the higher levels of the social hierarchy the phenom-
ena are much more difficult to grasp because of a
multiplicity of elements, factors and interactions.
Some examples of determinants of complexity-related
normative aspects of sustainability and sustainable
development are:

1. Contemporary qualitative and quantitative norms
of sustainability.

2. Future norms of sustainability. 
3. Patterns of selection/emergence of the norms of

sustainability.
4. Norms as the result of learning process.

18.5.2.5 Influence upon Societal Phenomena

This function of theory, as well as of analogies, meta-
phors and mathematical models, can be understood
in a twofold way. First, when traditional ‘hard’ sys-
tems thinking is applied, it can be reduced to simple
regulation and control rooted in ‘first-order cybernet-
ics’, where the observer is outside the system. Second,
when ‘soft’ systems thinking or ‘second-order cyber-
netics’ is taken into account, the role of participant/
observer and the interpretative/constructivist aspects
of theory and practice must be borne in mind. How-
ever, in both approaches mathematical models drawn
from ‘hard’ complexity as well as analogies and meta-
phors dealing with ‘hard’ and ‘soft’ complexity dis-
course should be taken into account. 

1. Control parameters of processes leading to sus-
tainability.

2. Methods of identification of control parameters.
3. Methods of direct and indirect influence.
4. Learning processes and their characteristics. 
5. Influence upon learning and self-organization. 
6. Balance between spontaneity and self-organiza-

tion, and external influences. 
7. Links between the goals and the processes of

change.
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18.5.3 Complexity Studies, Transition Theory 
and Transition Management

Concepts associated with complexity, or complexity
theory or science, are the key foundation of sustaina-
bility transition theory. The narratives of sustainability
transition theory and transition theory management
are completely permeated with the terminology of
complex systems research. Complexity studies are
viewed as a ‘unifying principle’ (Camaren/Swilling
2014). 

The following passage perfectly mirrors the com-
plexity-related assumptions of sustainability transition
and transition management. 

The basic mechanisms that underlie change in complex
adaptive systems are coevolution, emergence and self-
organization (Holland 1995). Societal systems can be
considered as complex adaptive systems. Societal sec-
tors consist of numerous interlinked elements (e.g.
actors and institutions), there is a high degree of uncer-
tainty about their interactions and feedback and they
have an open and nested character in terms of different
levels of organization. From this perspective, typical
complex system behaviour can be recognized, as for
example emerging structures, co-evolving (policy)
domains and self-organising processes can be observed.
One of the possible patterns distinguished is that of
transition: a system in a relatively stable equilibrium is
(suddenly) going into a phase of rapid change through a
process in which self-organization and coevolution play
an important role before a new equilibrium is found
(Loorbach/Frantzeskaki/Thissen 2011: 77).

It must be stressed that the authors of the concepts of
sustainability transition and transition management
are aware of subjectivity and of the arbitrary character
of their ideas. “A societal system” does not exist in
reality, nor does a “regime”. They clearly state that
any analysis of a system is arbitrary and only valid as
long as it is supported or recognized by actors operat-
ing within it. In other words, a system definition is a
product of social construction and any model for
analysis should support this process…. The concepts
of transition theory should therefore not be regarded
as goals, but rather as a means for analysis. Possibly,
there are many alternative system, scale or phase mod-
els that could be of as much use. Acknowledging the
limitations stemming from subjectivity and intersub-
jectivity, they claim that 

…in its short existence, transition theory has proved to
be of value for integrative, long term analysis of com-
plex societal processes, and has presented a promising
starting point for redefining governance in the context
of these transitions…. The objective of transition
research therefore is not to achieve objective analysis,

but to develop coherent, integrative and long-term ana-
lytical tools that provide a basis for societal debate, pol-
icy and reflection on future development. Transition
analysis should stimulate and support the necessary
problem structuring processes, reflexive capacity and
social learning that create the conditions for change to
occur (Loorbach 2007: 22). 

This reflection is essential in the analysis of the links
between complexity studies and sustainability transi-
tion and transition management. It shows that appli-
cations of complexity ideas are conceptually well-
grounded and the assessment will not be reduced to
a simple criticism of simplifications and even igno-
rance, something which is, alas, too frequent in appli-
cations of complexity ideas in the social sciences.
However, it also may provide grounds for justification
of considerations that are too broad and superficial,
especially when the statement of possible alternative
systems is taken into account.

In the case of the assessment of sustainability tran-
sition, evaluation deals partly with an already-made
assessment of the links between sustainability and sus-
tainable development, and complexity. Taking into
account the similar assumptions concerning analogies,
metaphors, mathematical models, intersubjectivity, and
so forth, a ranking of the determinants of the complex-
ity of the systems undergoing transition through tran-
sition management can be presented. 

18.5.3.1 Description 

1. Identification of the systems which are the subject
of transition.

2. Methods of identification of transition undergo-
ing transitions. 

3. Properties of the unsustainable initial state (stage
of the process).

4. Properties of the sustainability transition which
derive from the complexity of the initial state.

5. Properties of the final state (process) of the sus-
tainability transition which derive from its com-
plexity.

6. Characteristics of the transition process relating to
its complexity.

18.5.3.2 Causal Relations

Causal relations in sustainability transition both
reflect interactions within the system and emerge
between various activities in the process of transition.
As in in the case of sustainability, identification of all
causal and multicausal relations in a complex system
is impossible; only some examples of determinants of
causal relationships can be pointed out. 
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1. Interactions in the systems in the transition pro-
cess.

2. Causal links between subprocesses of transition. 
3. Causal links between domains of sustainability.
4. Causal links in hierarchies and heterarchies. 
5. Feedback loops. 

18.5.3.3 Prediction

In predicting the results of sustainability transition it is
the future state/process which has to be at least partly
determined. In the case of a specific area where the sus-
tainability transition is designed, the following determi-
nants that concern prediction should be taken into
account:

1. Characteristics of unsustainable states/processes.
2. Expected states of parameters describing the

future sustainable states/processes.
3. Time horizon of predictions.
4. Methods of prediction and validity of methods of

prediction.
5. Objective limitations of prediction.
6. Subjective limitations of prediction—individual spe-

cific cognitive, and collective – social, political and
cultural.

7. Characteristics of the learning process—basic learn-
ing mechanisms, assumptions, norms?

18.5.3.4 Normative Approach

As explained in the earlier discussion, at the beginning
of the sustainability transition process the norms and
goals are unclear. Even if they are not defined as a sta-
ble state it is necessary to determine what they could
be. Owing to the variety of transition projects, their
time horizon may be more difficult to determine. The
basic determinants of complexity are as follows.

1. Goals and norms of the transition.
2. Methods of development of the goals or methods

of influence of emergence of the goals. 
3. Spontaneity vs. control over development/emer-

gence of goals and norms. 
4. Characteristics of the learning process leading to

emergence of goals and norms. 

18.5.3.5 Influence upon societal phenomena

Determinants of complexity of description, identifica-
tion of causal links, prediction and the normative
approach have been described in relation to sustaina-
bility transition. Theoretical considerations and dis-
cussion concerning applications of transition manage-
ment focus upon the influence of societal phenomena

(events, processes, spontaneous/non-spontaneous).
The dominant characteristics of complexity of the
context and of the goals of sustainability transition
management have been described earlier; for sustaina-
bility transition management, only one function of anal-
ogies, metaphors and mathematical models remains:
influence upon societal phenomena. Bearing in mind
‘hard’ and ‘soft’ complexity, the following questions
can be asked:

1. Qualitative characteristics and quantitative control
parameters of processes/phenomena    leading to
sustainability.

2. Methods of direct/indirect influence upon charac-
teristics and parameters.

3. Links between the goals and the processes of
change.

4. Degrees of spontaneity and external influence
upon the subprocesses of transition.

18.5.4 Understanding the Complexity of 
Sustainability, Sustainable 
Development, Sustainability Transition 
and Transition Management 

18.5.4.1 Assumptions and Criteria of Assessment

The above considerations may constitute a point of
departure for preliminary identification and assess-
ment of the relevance of applications of complexity-
related concepts to the ideas of sustainability, sustain-
ability development, and sustainability transition and
management. The assessment is by definition of an
introductory character and further systematic studies
are needed. It is even possible that because of the
scope and intricacy of the research area, such a com-
prehensive evaluation is not achievable. In the assess-
ment the following criteria should be taken into
account: 

1. Awareness of the subjective (intersubjective) and
reflexive character of social systems and of defini-
tions of their complexity.

2. Comprehensive understanding of the ideas of
complexity ideas—‘hard’ and ‘soft’ complexity.

3. Comprehensive understanding of the meaning of
analogies and metaphors drawn from complexity
studies which are applied in the social sciences,
including sustainability theory and policy, sustain-
ability transition theory and sustainability manage-
ment. 

4. Relevance of applications of metaphors, analogies
and mathematical models relating to the concepts
drawn from complexity theory.
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5. Comparison of advantages and disadvantages of
complexity-based theory and applications of sus-
tainability transition and transition management. 

6. Misuses and abuses of complexity ideas. 

When studying and assessing the applications of the
utterance “complexity” in the social sciences, it is first
essential to identify which characteristics of complexity
are being applied and how they are used—as analogies,
metaphors or mathematical models. In the majority of
applications, metaphors and analogies can be found. 

A deeper analysis of the uses of metaphors in the-
ory and in practice has been conducted in several
areas of the social sciences (Lakoff/Johnson 1980,
1989; Dobuzinskis 1992; Ortony 1993; Mirowski 1989,
1994; Morgan 1996). When studying the uses of meta-
phors, the first step is to distinguish their types and
their specificity. Then it is necessary to be aware of
the negative consequences of the reification of meta-
phors (Vandenberghe 2014). Fulfilling these two
demands makes it possible to evaluate the effectiveness
of the application of metaphors and analogies. Evalua-
tion can be performed on the basis of their validity in
the five functions of theory described above.

Operationalization of the characteristics of com-
plexity is the key component of the ‘hard’ approach
to complexity. It is usually performed in two stages. In
the first stage, the verbal categories are defined in
such a way as to make possible their quantification,
that is, they are described using ratio or interval
scales, and then either statistical processing is per-
formed or other types of mathematical models are
used. In the second stage, the model, be it statistical
or of another type, is applied, and then the relevance
of the model to reality is assessed. 

18.5.4.2 Complexity of Sustainability and of 
Sustainable Development 

In the considerations linking sustainability and sus-
tainable with various characteristics of complexity all
types of applications can be found: analogies, meta-
phors and mathematical models. The following gen-
eral regularities can be observed. 

Complexity is treated as an indispensable part of
modern socio-economic systems and ecological sys-
tems. In a majority of cases, complexity is introduced
without any deeper reflection concerning the differ-
ence between ‘hard’ and ‘soft’ complexity and its met-
aphorical character. In particular, no reflection on the
subjectivity of the meaning is provided. The examples
below are obviously not to be treated as absolutely
representative but, as mentioned earlier, can be

viewed as examples that can be used to shape future,
more systematic studies on the occurrence of ideas
taken from complexity theory/complexity studies in
the discourse on sustainability and sustainable devel-
opment. 

The degree of reflection on the meaning of com-
plexity in sustainability discourse varies. Some works
include a deeper reflection on complexity; examples
are Espinoza/Porter (2011) and Espinosa/Walker
(2011). Elsewhere, a more arbitrary approach is applied.
As already mentioned, social and ecological systems
and their interactions (co-evolution) are depicted as
complex adaptive systems, e.g. Levin (2006). Another
method of application, in which a postmodernist
interpretation of ecological problems is analysed with
the use of Foucault’s idea of radical relational agency
and complexity, employs a profounder qualitative
understanding of complexity as well as an interpreta-
tion of complexity theory:

Complex systems, however, “are not ‘things’ in the
noun like sense but processes; nor are they ‘things’ in
the categorical sense because nothing underwrites the
linguistic academic habit of collecting them together”
(Jenks/Smith 2005: 23). Complexity theory does not
take complex systems to be an object of study. Rather,
complexity theory describes the processes that occur
within complexly arranged systems. That complex sys-
tems are defined by processes is consistent with a radi-
cal relational agency because it underscores the interac-
tions that occur within these systems. A complex system
is not defined by any innate characteristics, but by the
processes enacted by the social and ecological partici-
pants that make it up. In other words, complex systems
cannot be ‘things’ because they are by definition the set
of complex interactions that take place between
humans, nonhumans and environments (Picard 2010: 8).

The metaphor of the ‘edge of chaos’ seems particu-
larly attractive, not only in security-oriented discourse
and management but also in the ecological considera-
tion. Although attempts at operationalization are
made, e.g. in Carroll and Burton (2000), in most cases
this phrase is used as a metaphor. A rigorous model of
the ‘edge of chaos’ state must include a system defined
with a set of measurable variables where changes to
some of them represent the dynamics of the system.
Otherwise, it is just a metaphor and users should be
aware of its limitations. 

Ecological systems are on the edge of chaos without a
‘natural’ tendency towards equilibrium […]. Indeed,
many ecological systems themselves depend not upon
stable relationships but upon massive intrusions, of
extraordinary flows of species from other parts of the
globe and of fire, lightning, hurricanes, high winds, ice
storms, flash floods, frosts, earthquakes and so on. The
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‘normal’ state of nature is not one of balance and
repose; the normal state of nature is to be recovering
from the latest disaster (Urry 2005: 6).

In the study of broadly defined sustainability on the
global scale and on the scale of nations, the concept
of complexity is applied in its basic form, even with-
out stressing the role of emergent properties: 

Complexity [of society] is generally understood to refer
to such things as the size of the society, the number and
distinctiveness of its parts, the variety of specialized
social roles that it incorporates, the number of distinct
social personalities, and the variety of mechanisms for
organizing these into a coherent, functioning whole.
Augmenting any of these dimensions increases the com-
plexity of the society (Tainter 1988: 23).

Although such an approach is a simplification
which reduces complexity solely to “objective” catego-
ries in the case of systems which can be described
using a mechanistic analogy, in the case of global sys-
tems it is highly valid. The system of states or other
entities (regional institutions, global organizations) can
and should be perceived in such a way. It both allows
the application of mathematical models and provides a
basis for further analyses, which may include deeper
considerations on subjectivity, intersubjectivity, and the
constructivist character of such collectivities.  

Looking at the above examples, which obviously
may not be fully representative, and confronting them
with the demands of theory and policy-making, as
well as with the above criteria, the following remarks
can be made. First and foremost, the application of
the ideas of complexity theory requires a deep and
thorough investigation if it is to achieve results that
will allow a comprehensive assessment. A preliminary
evaluation leads to the conclusion that none of the
criteria are fully applied or fulfilled in work on the
complexity of sustainability and sustainable develop-
ment. It is obviously impossible to achieve this in
every work on sustainability, but at least some reflec-
tions need to be included. As an example of an excep-
tion that meets that requirement, the works quoted
above may be mentioned (Espinosa/Harnden/Walker
2008; Espinosa/Walker 2011). Such a situation may
have a number of negative consequences of a theoret-
ical, practical and political nature. As far as theoretical
considerations are concerned, it means that the valid-
ity of the discussion on sustainability can be easily
weakened. Additionally, if an extended argument
about sustainable development is presented without
explaining what is to be sustainable and how the
desired, possibly temporary, state (temporary equilib-

rium) is to be defined, then the argument is easy to
bring into question.

Summarizing the above remarks and sketching a
framework for future studies, it can be concluded that
in almost every application of ideas relating to com-
plexity in the discourse on sustainability, a more or
less concealed mechanistic analogy drawn from phys-
ics, mechanics or biology is being applied. Such an
approach is the only one possible, even when modern
critical, constructivist postmodernist paradigms are
taken into account. What is always obviously different
is the degree to which authors are aware of the limita-
tions of their approach, deriving as it does from the
intersubjective character of all the categories applied
in the discourse. Even in the case of mathematical
models derived from operationalization, the choice of
the model built upon the central metaphor (Lakoff
1993) is never objective, as is often claimed by the
models’ creators. 

18.5.4.3 Complexity of Sustainability Transition 
and Transition Management 

While discussion about the links between complexity
and sustainability and sustainable development is at a
very early stage and by necessity built upon only a
selection of very different examples, consideration of
the impact of complexity theory on sustainability tran-
sition and transition management involves two coher-
ent theoretical and interrelated concepts.

As was shown earlier in this chapter, both the above
ideas are a kind of synthesis of modern social thought
on constructivism, reflexivity, holistic thinking, self-
organization, governance, and a very broadly defined
complexity of social and ecological systems. Undoubt-
edly these two concepts reflect the limits of relevant
modern social thinking. Their relationship with com-
plexity depends on the criteria formulated in the
assumptions of this section. 

First, as reflected in work quoted above, the reflec-
tion of the subjectivity of ideas of complexity is
embedded in the theory and application of transition
theory and transition management. It concerns the
understanding of the systems and, to a lesser extent,
of the ideas deriving from complexity studies. Second,
and this can be viewed as a weakness of both ideas, is
the lack of profounder interpretations of social sys-
tems and their characteristics. Although it must be
emphasized that systems and their characteristics are
perpetually constructed by actors during the transi-
tion process through reflection, no sufficiently precise
details of such characteristics are provided. This is
partly compensated for in the examples of applica-
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tions where the learning processes and the emergence
of systems are demonstrated (Loorbach/Rotmans
2010). It would be helpful if the norms and loops of
learning were depicted in a more detailed manner.
These are simply general remarks concerning ideas
about systems, and they indicate further directions for
reflecting upon transition to sustainability and sustain-
ability transition. 

The main focus of attention is the assessment of
the application of complexity ideas in the transition
to sustainability and sustainability management. In
this case it must be admitted that despite the declara-
tions of awareness of subjectivity, the ideas of com-
plexity are sometimes applied without sufficiently pro-
found reflection. Several examples are quoted below. 

To start with, we can consider complex adaptive
systems, one of the core ideas in all sustainability tran-
sition discourses. A rigorous and epistemologically val-
uable reference to complex adaptive systems should be
supported with a detailed mapping of the ideas of
operationalization, as described by Holland (2006)
and others. Otherwise, the applications are simply
metaphors and would require a deeper reflection on
their cognitive validity. Obviously, the operationaliza-
tion of some characteristics is always acceptable, but
then an open question remains as to what extent such
operationalization allows a full-fledged systems
approach to be maintained and a system to be properly
identified.  

Similar reflections concern another complexity-
related idea—self-organization. It is one of the main
features of the complexity of social systems. It is
regarded as a common trait of complex systems in
both ‘hard’ and ‘soft’ approaches, and numerous
examples of its use can be found in the works quoted
above. However, as in all other cases, a proper identi-
fication of self-organization requires more precision in
defining the system, the relationships and the deter-
minants and patterns of eigendynamik, including
attractors, emergence, and so forth. Taking into
account the differences between understanding com-
plexity in ‘hard’ interpretations and in the interpreta-
tion proposed by Luhmann, five ways of bringing self-
organization into social theory are proposed. First,
operationalization, i.e. identifying the ‘hard’ part of
the system. This is measurable either on a ratio or an
interval scale. Mathematical models exhibiting emer-
gence can then be prepared. Examples of such an
approach when dealing with sustainability transition
have been already developed (Timmermans 2008;
Timmermans/de Haan/Squazzioni 2008; Faber/Alke-
made 2011). The second method, proposed by Luh-

mann (1990) and developed by Leydesdorff (2001)
among others, was built upon the concept of an auto-
poietic social system of meaningful communication.
Having defined the social system in a relatively rigor-
ous way, it is possible to identify the processes of self-
organization in a qualitative way, optionally supported
by operationalization. The fourth method is to use
analogies and metaphors from the ‘hard’ complexity
approach, without any reference to Luhmann’s social
autopoiesis. The fifth method, which could be seen as
the most advanced approach, differs from the others
by parallel applications of ideas from ‘hard’ and ‘soft’
complexity science in order to identify and analyse
self-organization. 

The last example reminds us that there may be ref-
erences to non-linearity in the discourse on sustaina-
bility transition. As was stated above, non-linearity is a
typical feature of the behaviour of different systems,
and linearity is only the special case (Campbell 1997:
218). Moreover, non-linearity is not always a source of
computational barriers. In order to identify a non-lin-
ear disordered behaviour, a set of well-defined param-
eters must be applied and relevant mathematical mod-
els developed. In other cases, as is often the case in
the discourse on sustainability transition and transi-
tion management, non-linearity is used as metaphor,
and so a detailed analysis of its meaning should be
performed before this term is employed in theory or
practice. Especially intriguing is the question of how
non-linearity can be captured in a qualitative manner
by the participant-observers. Obviously, positive feed-
back loops can be identified without mathematical
formalism, but appropriate operationalization would
be difficult, if not impossible, to accomplish. 

Applications of other ideas drawn from complex-
ity theory in the transition to sustainability and transi-
tion management, such as adaptation, attractor, chaos,
edge of chaos, learning, and punctuated equilibria,
could be scrutinized in the same manner. The method-
ology of assessment could be the same as in the above
cases. A thorough description and evaluation of the
links between complexity theory and the discourse on
sustainability transition and transition management is
beyond the scope of this study. However, even an
evaluation made at a certain level of generality can
lead to a better understanding of the complexity of
sustainability transition and transition management. It
is also important that the proposed level of generality
enables the researcher to avoid delving into the
sophisticated language of modern sociology which is
used in the narratives concerning these two concepts. 
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The main conclusions stemming from a preliminary
assessment of the applications of complexity ideas to
transition to sustainability and transition management
are as follows. Transition to sustainability and transi-
tion management undoubtedly constitute the most
comprehensive concepts of large-scale societal change,
developed on the basis of state-of-the-art studies (or
theory) of differently defined complexity. As is not
the case with a multitude of other applications of the
various characteristics of complex systems in the
social sciences, the authors of both concepts are to a
large extent aware of the limitations of these applica-
tions that stem from intersubjectivity and from the
constructivist character of social systems. However,
while such limitations are taken into account in
reflecting upon the systems, their properties and their
functioning, the idea of complexity and its attributes
are used with insufficiently deep reflection. In several
works quoted above in this chapter, complexity and
its characteristics are treated as almost a priori catego-
ries. Insufficient attempts are made to explain what
the system is, how it is constructed or how it is emer-
gent. A similar set of questions can be applied to the
patterns of self-organization. By the same token, a
deeper explanation is required for another feature of
complex systems—the edge of chaos. 

Application of the ideas taken from complexity
theory in sustainability transition and transition man-
agement is affected by another weakness resulting
from the need for knowledge of the genesis of the
ideas connected with complexity. Without a fuller
explanation, it is not possible to apply Luhmann’s
concept of the complexity of social systems using
other ideas of complexity taken from ‘hard’ complex-
ity—thermodynamics, (e.g. Prigogine/Stengers 1984;
Nicolis/Prigogine 1989) or mathematical modelling of
systems complexity (e.g. Waldrop 1992; Holland 1995;
Bak 1996). Any attempts at operationalization or joint
qualitative interpretation require a very thorough and
deep understanding of both domains of the discourse
on complexity. 

The role of metaphors and analogies is another
issue in the assessment of the links between complex-
ity theory and sustainability transition and transition
management. Although applications of metaphors are
included in the ontological and epistemological foun-
dations of sustainability transition and transition man-
agement, e.g. Loorbach (2007: 86–87) and the refer-
ences to Stacey (1996) in Loorbach’s work, they do
not seem sufficient. Any action-oriented theories deal-
ing with so many ideas from complexity studies
should include much more profound analysis of the

terms applied as analogies and metaphors. This anal-
ysis seems to be insufficient in the entire body of
knowledge on sustainability transition and transition
management.

There is another advantage of the use of analogies
and metaphors, independent of analysis of their cog-
nitive validity. Metaphors and analogies relating to
complexity may be viewed as heuristic instruments
that enhance creativity in description, explanation,
prediction, setting norms and influencing social sys-
tems in the theory and practice of sustainability tran-
sition and transition management. This role of com-
plexity theory could be utilized in prediction. Emergent
phenomena in modelling systems with Complex Adap-
tive Systems can only serve as predictions to some
extent, since they are not recurrent. However, models
of CAS can deliver patterns which were ‘unimaginable’,
and in this way they could be applied in prediction. 

When choosing theoretical ideas, be they para-
digm, theory or model for application in practice, it is
always necessary to demonstrate their advantages over
other ideas. There may be different norms and crite-
ria for proving the superiority in an objective manner,
or at least for persuading others about their advan-
tages. In the theory of sustainability transition and
transition management, the ‘added value’ of the com-
plexity-based approach is insufficiently advertised. It
would be worthwhile to learn what additional practi-
cal results have been and can be achieved thanks to the
proposed concepts in comparison with other
approaches, say, for example, systems analysis and
design or traditional methodologies drawn from large-
scale project management. Otherwise the proponents
of new ideas are under the threat of Occam’s razor. 

A final remark concerns the overall character of
both concepts discussed. They are built upon a rein-
forced ontological and epistemological rule that says—
nothing is constant. Everything can be accommo-
dated, adapted, changed after the reflections of the
participant-observers. One may even pose the ques-
tion: are the reflection patterns and/or loops con-
stant or variable? Obviously, this stands in agreement
with the conditions of our modern fast-changing soci-
ety in flux. A question thus arises. Does changeability
of the theory and practice of sustainability transition
and transition management result from the fundamen-
tal ontological and epistemological limits of the
objects (systems) under study, or perhaps, is it the
result of the weaknesses of a theory which is not able
to answer questions concerning applicability? Of
course, we know that panta rei and we have to go
‘from being to becoming’, but is it possible to capture
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that reality in such a comprehensive way as it is pre-
sented in the theory of transition to sustainability the-
ory and transition management, assuming that nothing
can be stable and there are no patterns which could at
least make classical measurement possible? This prob-
lem was discussed by Anand and Sen (2000: 2037),
who used the polarity overspecification vs. underspec-
ification of sustainable development. The ideas of sus-
tainability transition and transition management are
somewhat unspecified, partly because of the insuffi-
ciently analysed applications of ideas drawn from
complexity theory. This may lead to such high levels
of relativization of ideas that it even undermines the
processes of communication treated as the transfer of
meaning. It may also provide arguments for the criti-
cism that ideas, objects and methods are fuzzy to such
an extent that narratives based upon broad linguistic
variables, instead of discovering the very sense of the
problem, may lead to its misreading and even conceal-
ment. 

18.6 Conclusions 

The conclusions and recommendations stemming
from the above considerations can be divided into
two groups. The first relates to sustainability and sus-
tainable development and the second concerns transi-
tion and transition management. 

The complexity of sustainability and sustainable
development was somehow discovered at a very early
stage of the development of these ideas. Initially it
took the form of fuzzily described labels, but soon,
together with the development of complexity science,
it became one of the core issues in the discourse on
sustainability. As with other vague ideas concerning
social life, the terms sustainability and sustainable
development cannot be defined in a precise way, and
thus their meaning emerges in intersubjective exchange.
The problems in defining sustainability become even
more profound when ideas associated with complex-
ity are included in research. In the works linking com-
plexity and sustainability, applications may vary, begin-
ning with loosely defined metaphors and analogies,
and ending with various attempts at operationaliza-
tion. The main advantage of the application of com-
plexity-related concepts in the theory and practice of
sustainability is the enhancement of possibilities for
description, explanation of causal links, prediction
and influence on social phenomena. It can be con-
cluded that at present the theory and policy of sus-
tainable development is to a large extent dependent

upon ideas drawn from complexity theory, broadly
defined.   

The preliminary research on the application of
complexity-related ideas in sustainability research and
practice shows that, with the exception of the opera-
tionalization of some ideas taken from complexity
theory, analogies and metaphors borrowed from com-
plex systems dominate the discourse. In the majority
of cases they are used without a deeper reflection on
the intersubjective character of social systems and of
their complexity. Social systems are the product of
intersubjective discourse and the same characteristic
of the discourse on complexity makes studies and
actions very intricate. In many cases, the terms associ-
ated with complexity theory are misused and abused in
discussions about sustainability, and the vague meaning
of that and of utterances associated with it are applied
as a kind of decoration, adding a ‘scientific value’ to
the discourse.

It is obviously only a margin of applications of
complexity concepts since even a purely but well-
thought use of those concepts would contribute to a
better understanding of the fast-changing modern
world, and in consequence, should lead to the devel-
opment of more effective policy measures.

While the complexity of societal and environmen-
tal phenomena has been included in the theory and
policy of striving for sustainable development, ideas
deriving from complexity studies have constituted the
backbone of the ideas of sustainability transition and
transition management. The assessment of the appli-
cation of complexity-related ideas to the theoretical
deliberations on those two concepts and their applica-
tion leads to the following conclusions. 

First, sustainability transition and transition man-
agement are to a large extent based upon ideas drawn
from a scientific trend which in a more or less justifi-
able way is called complexity theory or complexity sci-
ence. This scientific trend is based upon a set of phe-
nomena, processes, names and mathematical models
whose proponents aim to study the complexity of nat-
ural and social phenomena with a set of simple descrip-
tions, explanations and predictions. Since social sys-
tems are an effect of tangible and intangible
components synthesized into a common meaning in
intersubjective discourse, the authors of the ideas of
sustainability transition and transition management
are well aware of the limitations stemming from the
very character of these systems. However, the ideas of
complexity used in the rhetoric dealing with these
two ideas is not always sufficient. Although a broad
spectrum of problems are properly described and



446 Czesław Mesjasz

explained using such ideas as adaptation, edge of
chaos, learning, self-organization, and so forth, the
main conclusion is that the sense of ideas drawn from
complexity studies has not been sufficiently reflected
on and scrutinized in the context of the applications.
This particularly concerns the multitude of interpreta-
tions of the characteristics of complexity and the inter-
subjective process leading to the creation or emergence
of the meaning of the term. 

 Second, such an approach leads to an impression
of conceptual redundancy over practical needs, and
also, over the sense of a theory which may not be too
supportive in the development of new ideas and new
methods. For example, how can one identify and then
stimulate the process of self-organization among the
reflexive and self-reflexive members of an autopoietic
social system which is described metaphorically(?) as
being at the edge of chaos? It looks as if such a rhet-
oric may not be too productive.

The main directions for further research are com-
mon to applications of complexity-related ideas in sus-
tainability and sustainable development, as well as to
sustainability transition and transition management.

The most important direction of research is to
clarify the ‘language of complexity’ used in both areas.
Obviously, it is neither necessary nor possible to
always provide the deeper analyses of the meaning of
the terms used in discussions about sustainability-
related problems, but at the same time it is necessary
to maintain a deeper analysis of the terms connected
with complexity in the theories which are built on the

concept of complexity. It is especially important when
the idea has some fifty or more interpretations. 

The second direction of study is to develop con-
ceptual and methodological frameworks, skeletons of
ideas and methods drawn from complexity studies,
which should then be applied in the theory and prac-
tice of sustainability and sustainability development,
and in sustainability transition and transition manage-
ment. This set should embody advanced conceptual
proposals that have been thoroughly analysed from
the point of view of their relevance to complexity the-
ory and to social reality. Both qualitative methodolo-
gies and operationalization should be included. Per-
haps as a source of inspiration though not as a
benchmark, the ideas of agile project management
could be used, although these are relevant rather at the
micro-scale. Such a methodological toolbox would not
be closed, that is, it would not include only a limited
number of precisely defined ideas. It should be open,
but at the same time, any ideas and methods, before
inclusion, should be tested for their conceptual and
cognitive validity as well as for their applicability. In
this way, even broad metaphors could be included, on
the condition that those who would spell them out
interpret them properly. The development of sets of
indicators for sustainable development is the first step
in this direction. In the case of transition management,
where broad methodologies are already applied, it
would only be necessary to raise the demands for refin-
ing the definitions. 
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19 Critical Approaches to Transitions Theory

Bonno Pel1, Flor R. Avelino2 and Shivant S. Jhagroe3

Abstract

Since its emergence as a theory of sustainability transformation, transitions theory has started to gain currency
with both policymakers and researchers. As transitions approaches become established in research and policy,
a process of institutionalization can be witnessed. Yet notwithstanding this mainstreaming, transitions theory
continues to be controversial. Questions have been raised about its theorization of agency and transformation
dynamics, and especially about the normative assumptions underlying its intervention strategies.
Arguably, these recurring questions call for ‘critical approaches’ to transitions theory. This contribution explores
these, guided by a constructive attitude. The argument starts from the consideration that transitions theory har-
bours distinctly ‘critical’ elements, and that polemical juxtapositions between critical and uncritical transitions
approaches are unnecessary: What are the critical contents of transitions theory? How can the critical contents
of transitions theory be retained and developed further? These questions are answered through a historical
comparison with the critical-theoretical project as initiated by Marx, Horkheimer and Adorno, amongst others.
As with transitions studies, this project was meant to diagnose the social problems of its time, and to articulate
corresponding remedial strategies. It ran into various internal contradictions, however, and these provide useful
insights for the further development of critical transitions. The main conclusion is that transitions theory is well
equipped to deal with these critical-theoretical paradoxes, but also displays tendencies towards relapsing into
the pitfalls.

Keywords: Transitions, critical theory, politics, transformation paradoxes, normative foundations.

19.1 Introduction: Transitions Theory 
as a Critical Theory123

As can be seen throughout this volume, it is probably
fair to say that transitions theory is coming of age. It
has started to gain currency amongst both researchers

and policymakers as an integrative framework with
which to grasp and manage processes of structural soci-
etal transformation towards sustainability. Recently
Markard, Raven and Truffer (2012) provided an over-
view of transition studies in which they distinguish
four main perspectives in the field: 1) the Multilevel
Perspective (MLP; Geels 2005a, 2010); 2) Strategic
Niche Management (SNM) (Kemp/Schot/Hoogma
1998; Schot/Geels 2008; Smith/Raven 2012); 3) Tech-
nological Innovation Systems (TIS; Hekkert/Suurs/
Negro et al. 2007; Wieczorek/Hekkert 2012); and 4)
Transition Management (TM; Rotmans 2006; Loor-
bach 2007, 2010). Alongside and in conjunction with
these main strands, various other themes and
approaches are developed in direct relation to socio-
technical transition studies. This is further evidence
that the field is becoming more mainstream (see also
chapter 4 by John Grin in this volume). 

Notwithstanding this institutionalization of transi-
tions theory, however, its maturity as a theory of soci-
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otechnical systems transformation remains subject to
debate. Not surprisingly, the different transition-theo-
retical strands and origins make for continuous debate
on the dynamics and management of sustainability
transitions. Yet apart from this theoretical diversity, typ-
ical of multidisciplinary fields of study more generally,
there are also more specific concerns. Ever since its
inception as a framework for transformations in soci-
otechnical systems, transitions theory has met with
doubts as to whether it can live up to its particularly
high ambitions. Various questions have been raised
regarding its theorization of agency and transforma-
tion dynamics, for example (Berkhout/Smith/Stirling
2004; Genus/Coles 2008; Smith/Voß/Grin 2010; Jør-
gensen 2012): Is the niche-regime-landscape heuristic
really adequate vis-à-vis the complex reality that it is
supposed to describe? Moreover, the transition-theo-
retical repertoire of intervention and management has
met with sometimes harsh reactions, especially regard-
ing the normative assumptions underlying these—
intentionally profound—interventions in society (Berk-
hout 2006; Smith/Stirling 2008; Hendriks 2009; Stir-
ling 2011; Røpke 2013): What counts as sustainable
development? What and whose ‘systems’ are in need
of transformation, and in what direction? Who
decides, and through which procedures and on which
grounds? 

Especially these interrogations of its underlying
normative assumptions indicate a need for ‘critical
approaches’ to transitions theory (and its associated
practices). The above questions provide a strong
reminder that the implicit choices in transitions diagno-
ses and remedial strategies need to be accounted for.
However, this is not to side with, or argue against,
earlier allusions and allegations that transitions theory
amounted to a novel version of (typically uncritical)
social engineering (as expressed in e.g. Shove/Walker
2007 2008; van Duineveld/Beunen/van Ark et al.
2008). This contribution seeks to avoid adversarial
debates on the critical contents of transitions theory,
and the attendant false dichotomies that prevent these
contents from being developed further. The key con-
sideration from which to proceed further is that transi-
tions theory harbours distinctly ‘critical’ elements. In
some transition-theoretical accounts these may only
operate in the distant background, while being more
explicit in others. Still, notwithstanding the differ-
ences in approaches that exist within this field of
research, transitions theory as a whole can be consid-
ered as a ‘critical’ theory from the outset. Crucially, it
aims to interrogate the dominant social structures of
its time, a critical attitude that is captured in the cen-

tral notion of sociotechnical ‘regimes’. Likewise, the
different strands share a dedication to the develop-
ment of alternative development paths and practical
solutions, i.e. to critical remedies, where these domi-
nant structures are held to be no longer sustainable
(Geels 2005a; Grin/Rotmans/Schot 2010; Zijlstra/
Avelino 2012). 

To consider transitions theory (TT) as a critical
theory (CT) is only one possible understanding of it,
of course. As other chapters in this volume bring out,
transitions theory is also in many ways a positive, solu-
tion-oriented theory, and not in the first place a line
of questioning and reflection. Still, considering that
the ‘regime’ is a key analytical concept through which
current practices are relentlessly questioned for their
sustainability, the proposed understanding of transi-
tions theory as critical theory seems plausible. A con-
sequence of this particular understanding is that this
chapter tends to focus on the multilevel perspective
(MLP) and transition management (TM), and pays
less attention to other strands such as technological
innovation systems (TIS) and strategic niche manage-
ment (SNM) that are less explicitly critical in their
approaches. First and foremost, this chapter is
intended to provide an overview of recent develop-
ments towards more emphatically critical transitions
approaches, as they are developed in different transi-
tion-theoretical strands. Closely related to this over-
view is the task of systematizing these somewhat dis-
persed advances. What are the critical contents of
transitions theory? And considering the suggestions
that these have somehow become lost, how can they
be retained and developed further? 

This chapter will proceed as follows. First, we
explain in what sense transitions theory is considered
a ‘critical’ theory. Its unmistakeable similarities with
the critical-theoretical project, as initiated by Marx,
Horkheimer, Adorno and Habermas, amongst others,
allow us to answer research questions through histor-
ical comparison. As with transitions studies, this criti-
cal project was meant to diagnose the social problems
of its time, and to articulate corresponding remedial
strategies. Crucially, it ran into various internal contra-
dictions, however. We shall show how these contra-
dictions resurface in contemporary debate on transi-
tions theory (19.2). Next, three of these paradoxes are
discussed, in order to structure the debate on critical
transitions theory: after discussions on normative
foundations (19.3), theorization of social evolution
(19.4), and agency/structure (19.5), conclusions are
drawn about the critical content of transitions theory
and its further development (19.6). 
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19.2 Critical Content of Transitions 
Theory: Revisiting Critical Theory 
and its Paradoxes

As introduced, transitions theory can be considered
to harbour distinctly ‘critical’ elements. It should be
borne in mind that the latter term is used in a specific
sense. It does not imply a negative or adversarial atti-
tude (as suggested by colloquial understandings of
‘criticism’ or ‘being critical of’), nor should it be con-
fused with being important or crucial (as in ‘critical
infrastructures’ or ‘critical paths’). Instead, transitions
theory is considered critical in the sense that it aims
to interrogate the dominant social structures of its
time, and to envisage alternative development paths in
cases where these dominant structures are held to be
undesirable, or unsustainable. 

This specific philosophical usage of the term orig-
inally stems from Kant, who famously argued that
knowledge is necessarily mediated by subjective cate-
gories. Following this line of reasoning, Hegel and
Marx argued that knowledge must therefore be inher-
ently historical, i.e. shaped by the prevailing social
conditions under which human subjects live and act.
Kant’s critical self-understanding allowed for all sorts
of philosophical elaborations, and it was Marx who
has been most influential in developing it into a basis
for transformative social theory. As he witnessed how
the industrial revolution created profound social
changes and serious social cleavages, he considered it
imperative to move beyond detached philosophizing.
Instead, the critical and modern self-understanding
should become relevant mainly by articulating how
people’s thinking and living are determined by social
structures, and how these typically operate ‘behind
their backs’. To Marx, the key structure in need of
such critical unmasking was the system of capital
accumulation, with its inherent tendencies towards
exploitation and alienation.

Later, Horkheimer and Adorno (1947) dissociated
themselves somewhat from Marx’s materialistic focus
on industrial production and labour. They did seek to
maintain and develop his spirit and mission, however:
their Frankfurt School promoted a social theory that
was likewise set to articulate the social conditions of
its time, so as to unveil and counter the dominant
structures impeding true self-determination. In the
Germany of the 1930s, they considered, this Enlight-
enment promise of self-determination had become a
misleading caricature of itself. Their theoretical con-
clusion was that the rise of Nazism signalled new
structures of domination to have emerged, next to

and in conjunction with those of capitalism. In its
later post-World War II stages, the critical-theoretical
project continued through such debates on society’s
crucial structures of domination. Marxist suspicion was
mobilized against ‘consumerism’, against the homoge-
nizing tendencies of ‘mass society’ and against the ‘cul-
ture industry’. The various critical accounts of society
led to particularly vehement debate, often revolving
around alternative interpretations of Kant, Hegel,
Marx, and Horkheimer and Adorno (Honneth 1991).
The most influential theoreticians in this respect have
been Habermas and Foucault. Whereas the first
sought to establish a normative grounding to diagno-
ses of domination and system pathologies (Habermas
1998), namely his ideal speech construct, the latter
rather showed how any such fundament would be
prone to becoming a source of domination itself (Fou-
cault 1998). To Foucault, Kant’s critical spirit could be
best applied through constant questioning of thoughts
and practices—and this understanding of critique
emphatically included self-questioning (Kelly 1998). On
the other hand, whilst agreeing with most of this criti-
cal understanding, Habermas sought to safeguard the
possibility of rational critique and social diagnosis. In
the process of and alongside these philosophical
debates, the critical project also inspired activists, art-
ists and political parties. And as can be witnessed
from research strands such as critical sociology, criti-
cal geography, gender studies, and political economy,
critical theory also had a considerable following in the
social sciences (Rasmussen 1996). 

As indicated earlier, transitions theory bears sev-
eral fairly obvious similarities with this critical tradi-
tion, and these similarities account for its critical con-
tent. First of all, transitions theory is similar in spirit,
as it is equally motivated by a sense of urgency about
the social problems of its time. Even when this sense
of urgency or engagement tends to be somewhat less
pronounced in current transition-theoretical work,
early contributions such as Elzen, Geels and Green
(2004), Rotmans (2006) and Loorbach (2007) were
very explicit about the authors’ sustainability con-
cerns. Second, transitions theory is premised on the
assumption that these problems have structural roots:
current sustainability challenges are considered to be
so particularly persistent due to the societal structures
that operate ‘behind people’s backs’. In a similar way
to Marx’s work on the laws of capital, transitions the-
ory conceives of sociotechnical ‘regimes’ as seldom
questioned rules or grammar that shape thinking, act-
ing and producing (Kemp/Schot/Hoogma 1998;
Geels 2005a). In strategic niche management, for
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example (Smith/Raven 2012), the viability of an inno-
vation is not considered to be a fixed and objective
given. What is ‘realistic’ precisely depends on regime
structures that are man-made, and—at least in princi-
ple—open to change. Third, transitions theory shares
the critical-theoretical commitment to emancipation.
Transitions theory refuses to limit itself to the diagnos-
tics of system lock-in, but involves the task of devising
corresponding remedies (‘system lock-out’, as
expressed in Geels 2005a) as well. This practical ori-
entation not only speaks from the various accounts of
transition management, strategic niche management
and technological innovation systems, all providing
tools to empower sustainability actions, but the prac-
tical orientation also speaks from the commitments to
trans-disciplinary, inclusive and socially engaged sci-
ence (e.g. Grin/Rotmans/Schot 2010) and the inclu-
sion of ‘lay’ expertise in experimenting and visioning
processes (Loorbach 2007). Fourth and finally, both
transitions theory and critical theory are historical,
evolutionary theories: they co-evolve with the societal
structures that they are intended to diagnose. Whilst
critical theory grounded its theorization of social evolu-
tion mainly in Hegelian-Marxist dialectics, transitions
theory is underpinned by a broad synthesis of social-sci-
entific insights. 

In summary, transitions theory displays strong
similarities with its critical-theoretical predecessors—
even when it is tapping quite different sources of
knowledge. The latter fact reminds us that there are
also significant differences to consider, and even sug-
gests that transitions theory may have learned from its
critical-theoretical predecessors. Indeed, detailed
accounts of such lesson-drawing have been put for-
ward, regarding both diagnostics (Geels 2005a; Geels/
Schot 2007) and remedial strategies (Grin 2010; Loor-
bach 2007). Still, these accounts of theoretical origins
mainly reveal that transitions theory is hardly directly
informed by critical theory. The apparent similarities
seem to stem mostly from the various ‘critical’
branches of social science that have developed
through, and alongside, the sociological-philosophical
‘critical project’: one may think of science and technol-
ogy studies (STS), evolutionary economics and neo-
institutional theory as typically heterodox approaches
that constitute essential critical ingredients of transi-
tions theory. 

So even when transitions theory can be appreci-
ated as a contemporary form of critical theory, it can-
not be considered an actual successor. The similarities
between transitions theory and critical theory are
quite clear, but there is only distant kinship. It is there-

fore all the more interesting to see how transitions
theory and critical theory seem to coincide in the
counterarguments and objections they have received.
For the development of critical approaches to transi-
tions theory, these similarities in particular merit con-
sideration. The theoretical impasses of critical theory
can be considered well rehearsed, and as such they
provide ready available opportunities for learning and
reflection. 

Throughout its development, critical theory has
met with strong criticisms, ranging from principled
objections and attempts at refutation to rather adver-
sarial and crudely formulated allegations. All in all,
the critical project has lost much of its earlier appeal:
to begin with, Marxism has come under a cloud not
only due to the experiences with communism, but
also due to a certain theoretical inertia. Class-based
struggle is only one dimension of contemporary polit-
ical cleavages, for example, and ‘capitalism’ does not
capture the variety of possible political economies
under that heading. These Marxist categories have
become rather blunt instruments of critique. In addi-
tion, the analyses of the Frankfurt School, whose diag-
noses inspired many to criticize or to fight ‘the Sys-
tem’, now appear as rather outdated and one-sided.
As their cultural-critical notions of ‘mass society’ have
been surpassed by social diversification, the associ-
ated diagnoses of systemic problems and identifica-
tion of culprits have become likewise problematic.
Now these assertions of outdated critique remind us
that it is easy to ridicule earlier critical theory with the
benefit of hindsight. Its less refined and exaggerating
manifestations making for excellent ‘straw man’ tar-
gets, critical theory is vulnerable to easy criticisms and
caricature. It is therefore important to focus on the
more precise formulations amongst the many objec-
tions that have been raised. Apart from incidental mis-
conceptions and empirical inaccuracies, internal con-
tradictions have been identified as flaws that seem to
be inherent in critical theory. These paradoxes are
most relevant to this volume, as they resurface in
recent transitions theory debate. In the next sections,
the following paradoxes will be dealt with:

1. Normative foundations (when norms are admitted
to be socially constructed).

2. Keeping up with evolution (in a theory with uni-
versal aspirations).

3. Balancing lock-in and lock-out (when sustainability
challenges are considered to be both persistent
and soluble). 
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Confronting transitions theory with these paradoxes,
its critical contents can be specified, as can how these
can be retained and developed further. 

19.3 Critical Theoretical Paradoxes (I): 
Normative Foundations

The central mission of the critical-theoretical project
was to interrogate and lay bare the social conditions
under which the Enlightenment promise of self-deter-
mination was to be realized (McCarthy 1998). The
seminal ‘Dialectic of Enlightenment’ by Horkheimer
and Adorno (1947) was to show how this ideal was far
from realized—instead, it had turned into an ideologi-
cal smokescreen, serving the powers that be. Raising
people’s awareness about their silent subjugation was
to be the critical-theoretical remedy towards achieving
true self-determination. This line of reasoning has
been most influential, and not only in the academic
sense: the neo-Marxist cultural critique inspired coun-
ter-cultural movements around the world, and contin-
ues to inform new social movements. Moreover, the
classical Marxist appeals to class-based struggle have
even manifested themselves in many revolutions and
armed struggles. Unsurprisingly, the critical-theoreti-
cal line of thinking was scrutinized ever more fiercely,
the more influential it became within and outside aca-
demia. These objections often concerned the ade-
quacy of the system diagnoses, but were particularly
frequently raised against the overly confident ivory
tower perspective presupposed by the objections
themselves: How could the critical theorists see what
the common man couldn’t? How could they them-
selves free their diagnoses from the dominant dis-
courses of their time? And how could the diagnoses of
alienated, enslaved people hold, when the alleged
patients themselves claimed to feel fine? 

Through such questions, directly targeting the
ways in which the critical diagnoses served as legitimi-
zations for revolutionary action or armed resistance,
the critical-theoretical project was questioned for its
own implicit assumptions. Popper challenged the crit-
ical theorists to scientifically account for their histori-
cist prophecies, for example. Other critics rather went
along with the critical line of reasoning to some
extent, only to turn it against the ivory tower aspira-
tions and undemocratic tendencies that often accom-
panied it: especially Foucault (1998) and Luhmann
(1990 2002) have relentlessly confronted the critical
theorists with their lack of self-critique (Kelly 1998).
Critically interrogating the critical accounts of system

pathologies and false beliefs themselves, the norma-
tive assumptions underlying these diagnoses often
proved difficult to account for (Honneth 1996). Cru-
cially, these investigations of normative yardsticks
showed the ‘ivory tower’ lines of critical theory to be
rather uncritical forms of critique. 

Similar critiques-of-the-critical have been raised
against transitions theory: especially Duineveld, Beu-
nen and van Ark et al. (2008) and Shove and Walker
(2007, 2008) echoed the Foucauldian inquiries after
the distanced, ‘voyeuristic’ system diagnoses through
the MLP, and their deployments as apparently self-evi-
dent bases for action. In particular they took issue
with the notion of transition management and its sug-
gestion of control and steering. Moreover, as transition
advocates were seen to remain relatively silent on the
politics and power play involved, the question was sus-
piciously posed as to whether there were dirty hands to
hide. The issue of normative assumptions also evoked
cogent inquiries by Smith and Stirling (2008, 2010)
and Berkhout (2006). Following up on these cri-
tiques, Pel and Boons (2010) and Pel (2012b)
addressed the practical implications of system demar-
cations and ‘sustainability’ understandings in transi-
tions theory (see also Ulrich 2003 on this critical sys-
tems thinking). Furthermore, various authors have
stressed the directionality of transitions (Stirling 2009,
2011; Cohen 2010; Røpke 2012). The key message is
then that once transitions theory starts to obscure the
diversity of possible transition pathways and the atten-
dant political choices, it will lose its critical contents.
These contributions usefully specify earlier inquiries
after the choices and demarcations implied with tran-
sitions theory and management. The emphasis on the
directionality of transition processes helps substantiate
how the normative yardstick of sustainability is less
than clear-cut, yet is often mistaken as ‘post-political’
(Kenis/Mathijs 2014). Finally, there have been cri-
tiques that focus on the politics and choices involved
with transitions-based remedial strategies, i.e. with
transitions practice. In a special issue on transitions-in-
the-making, Voß, Grin and Smith (2009) observed the
tendency of transitions approaches to be captured
and co-opted by regime structures. This tragic fate of
critical remedies, their proneness to reproducing the
very dominant structures they were set to transform,
is a classical critical-theoretical theme. 

The above inquiries after its normative founda-
tions have prompted various attempts to safeguard
and bolster the critical contents of transitions theory.
First of all, allegations of technocratic ‘management’
from the ivory tower have led to an altogether greater
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awareness that the term transition management bears
misleading connotations. This has led in turn to a
stronger focus on critical contents such as negotiated
visions, emphatically inclusive governance processes,
and participatory future scanning. These advances help
avoid critical-theoretical one-sidedness, and the associ-
ated ‘totalitarian temptation’ of one-sided action. Sec-
ond, and related to the first issue, there are several con-
tributions that seek to develop transitions theory
more explicitly in the context of reflexive moderniza-
tion (Beck/Bonns/Lau 2003; Voß/Bauknecht/Kemp
2006; Grin 2010). Avelino and Grin (2014) argue that
transitions theory should embrace the tradition of
critical deconstruction, while at the same time reach-
ing for reconstruction. This work on reflexive mod-
ernization strongly reminds us of Habermas’ attempts
to safeguard a self-aware but constructive critical the-
ory. Third, the attention given to the practices and
politics of transitions-in-the-making has become an
integral part (or branch) of transitions theory, as can
be witnessed from Paredis 2008; Avelino 2009, 2011;
Kern/Howlett 2009; Meadowcroft 2009; Hendriks
2009; Kemp/Rotmans 2009; Loorbach/Rotmans
2010; Smith/Voß/Grin 2010; Farla/Markard/Raven/
Coenen 2012; Geels 2014; and Jhagroe/Loorbach
2014. This reflexive attention to the diversity of inter-
ests and perspectives involved, the choices made and
the uncertainties and ambiguities encountered, can be
appreciated as a definitive step away from the overly
self-assured, elitist critical theory of earlier days. 

Finally, there is the question of whether sustainabil-
ity can be maintained as a firm, foundational and
unproblematic normative yardstick. Considering the
pluralistic, diversity-oriented turn that can be wit-
nessed, transitions theory is approaching the Foucauld-
ian point at which ‘sustainability’ is also acknowledged
to be a potentially oppressive regime-structure—an
unquestioned societal ‘grammar’ with considerable
material implications. In a way, the reification of social
problems is counteracted by the analytical attention to
shifting and multifaceted problems (see Penna/Geels
2012, for example). Moreover, some of the ANT-
inspired work in transitions research seems to part
with the ‘persistent sustainability problems’ (Schuit-
maker 2012) as objective grounds for action. On that
account, the struggle between different sustainability
understandings is precisely what is at issue in transi-
tion processes. Still, such radical constructivism may
be a reflexive bridge too far for most transitions theo-
rists. The reality of a class of persistent systemic prob-
lems can be considered constitutive for transitions
theory as such (Rotmans 2006), in the first place.

Moreover, one could also consider how the critical-
theoretical toolbox could be perverted into interest-
driven climate change scepticism (Latour 2004), i.e.
into a theoretical smokescreen that undermines tran-
sitions theory. So there may be only a fine line
between transitions theory and reflexive governance
(Rip 2006), but it is an important line. Transitions
theory is in many ways reflexive, but it is also guided
by strong engagement and the desire to steer clear of
relativism. Transitions theory is quite Habermasian in
its normative orientation. However reflexive, it is
inclined to consider relativist accounts of critique as
distracting and ‘quietist’ (Habermas 1998; Pel 2014),
i.e. as no longer critical for the normative silence on
the unsustainable conditions of their time. 

In other words, there are clear developments
towards a transitions theory that is more critical about
its normative assumptions. Still, it tends to remain
somewhat less critical about the reality status of the
‘persistent problems’. These operate as normative
anchors for the proposed strategies for ‘regime’
change. 

19.4 Critical Theoretical Paradoxes 
(II): Keeping up with Evolution 

Critical theory revolves around the understanding
that knowledge is shaped by social conditions, and
therefore, by their evolution. Still, a recurring internal
contradiction has been the very tendency to seek to
escape from this predicament, and build a universally
valid critical theory that somehow transcends the con-
text in which it is formulated. One of the most well-
known examples of this is Marx’s universalist under-
standing of class struggle. In the advanced Western
societies, however, the juxtaposition between the
labour class and the capitalist class has to a significant
extent been surpassed by the emergence of a large
middle class and general increases in wealth. Moreo-
ver, the class struggle frame has not only become less
adequate to the diagnosis of contemporary political
economy, it can also be criticized for drawing atten-
tion away from other, newly emerging societal issues
(Honneth 1991; Rosa 2012). Like ‘class struggle’, ear-
lier diagnoses of ‘mass society’ and ‘consumer society’
have arguably failed to (entirely) keep up with societal
evolution. The first has largely been surpassed by soci-
etal differentiation, for example, and the second can
be considered negligent of global inequality: in con-
temporary North-South dialogues, it is increasingly
acknowledged that consumer society may be some-
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thing to critique and remedy in some contexts, whilst
remaining a legitimate societal aspiration in others.
Moreover, earlier critical theorists have been
reproached for staying silent about, and therefore for
sustaining, gender and ethnic inequalities (Young
1990). And finally, it is particularly relevant for transi-
tions theory how the critical attention given to soci-
etal power relations has often overshadowed the
emergence of sustainability challenges. The critical-
theoretical paradox is then that the aspirations
towards universality did not fortify the critique, but
often even diminished the accuracy of the diagnoses.
As Foucault liked to demonstrate, the foundational and
presumed trans-historical critiques often turned into
less than critical mental straightjackets—with oppress-
ing tendencies themselves. 

In the face of this struggle with temporality and
evolution, transitions theory seems much better
equipped than its predecessors (if only through the
benefit of hindsight). An often-cited and telling exam-
ple is the account of evolving mobility problems: the
current automobility system, with its greenhouse gas
emissions and other system pathologies, may be con-
sidered an unsustainable regime in need of transfor-
mation. Still, there is the transition-theoretical aware-
ness that the era of the horse-drawn carriage wasn’t
ideal either. The associated pollution from horse
excrement and the traffic dangers were no less persis-
tent problems (Geels 2005b). Thanks to these techno-
logical-historical accounts, transitions theory is
equipped with a strong awareness that systems, their
pathologies and also the underlying ways of diagnosis
evolve. Its critical contents also speak from the
nuanced phrasing of regimes being no longer sustain-
able (Rotmans 2006). This avoids the pitfall of
hypostasis, i.e. of maintaining critiques of systems
that have transformed in the meantime. Next to the
history of technology, transitions theory owes its rela-
tively advanced understanding of system dynamics to
evolutionary economics, science and technology stud-
ies (STS), neo-institutional theory and insights on com-
plex adaptive systems (CAS). The very notion of a
‘regime’ implies a dynamic, evolutionary understanding
of dominant systems, which crucially bypasses any reifi-
cation of ‘the system’. Similarly, CAS theory helps artic-
ulate how systems can be solid and adaptive, or
‘dynamically stable’ (Geels/Schot 2007; Grin/Rot-
mans/Schot 2010). Moreover, it offers a world view
of nested and co-evolving systems, which allows for
accordingly layered, differentiated and therefore
nuanced diagnoses and remedies. 

Notwithstanding these impressive theoretical
resources, there is still intense debate about the tran-
sition-theoretical capacity to keep up with evolution.
The debate on the different types of transition path-
ways (Geels/Schot 2007) is ongoing, there have been
moves towards the analysis of multiple niches and
regimes (Schot/Geels 2008; Raven/Verbong 2007,
2009), and there have been systematic comparisons
and syntheses between the frameworks for sociotech-
nical and socio-ecological transitions and technologi-
cal innovation systems (van der Brugge/van Raak
2007; Smith/Stirling 2010; Westley/Olssen/Folke et
al. 2012). Alongside this, there are the advances in the
modelling of system dynamics (e.g. Haxeltine et al.
2008; De Haan 2010). The sheer volume of work per-
formed in that area brings out how transitions theory
strongly taps into formal methods and systems science.
More generally, one can consider how the combined
work on the multilevel perspective (MLP), strategic
niche management (SNM), technological innovation
systems (TIS), transition management (TM), and
socioecological systems theory (SES) is developing
towards a transitions science, and towards a manage-
ment of transitions that is thoroughly underpinned by
scientific insight. Like Marx’s attempts to underpin
his critical theory with science-based ‘laws of capital’,
these predominantly functionalistic approaches indi-
cate how transitions theory is generally intended as a
scientific approach to the diagnosis of systemic prob-
lems. 

Arguably, the developments towards a transitions
science described above do significant work in help-
ing transitions theory to keep up with evolution. In
this respect transitions theory diverges somewhat
from the humanities orientation of much earlier criti-
cal theory. What is more, the very tendencies towards
transitions science go against the frequent critical-the-
oretical charges against positivist ‘scientism’, which
was mistrusted for its altogether system-reproducing
tendencies. In that respect, it should be mentioned
that there are also transition-theoretical advances that
do not so much seek to solidify the accounts of sys-
tem evolution, but rather take direct issue with transi-
tion-theoretical aspirations towards universality. ANT-
inspired scholars continue to challenge the tendency
to reify systems and the associated diagnoses of
pathologies (Maassen 2012; Jørgensen 2012; Hodson/
Marvin 2012; Chilvers/Longhurst 2013), stressing the
dynamic and fluid character of systemic structures.
Especially relevant in this regard is the trend that has
recently emerged towards geographical concreteness
and differentiation (Coenen/Benneworth/Truffer
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2012; Raven/Schot/Berkhout 2012; Späth/Rohracher
2012; Eshuis et al. 2012). This rapidly expanding field
of research takes into account that transitions theory
has been very much shaped by the (North-)Western
European context in which it was initially developed,
and deliberately takes it to other places and spaces.
This particular transition-theoretical development can
be appreciated as a direct response to the above para-
dox: transitions theory is acknowledged to be a situ-
ated type of knowledge. 

19.5 Critical Theoretical Paradoxes 
(III): Balancing Lock-in and Lock-
out 

As has become clear already, critical theory has faced
many profound counter-arguments that have seriously
compromised this project of research-driven emancipa-
tion. Another often-heard objection is simply that it is
so depressing. The eloquent and compelling accounts
of systematic oppression, inert systems and counter-
productive resistance tend to dash all hopes of reme-
dies—an issue taken up in Ernst Bloch’s ‘Principle of
Hope’, and more recently in Unger (1987). The latter
especially has focused on a paradox that critical theo-
rists have painstakingly sought to deal with: if social
structures are indeed decisive for the formation of
thought and action, there can be no independent
position from which to articulate a critique that chal-
lenges them. Conversely, all too bright perspectives
on transformation cast doubt on the underlying soci-
etal diagnoses, which apparently have underestimated
conditions of system lock-in. This transformation par-
adox has been a recurring theme in the Habermas ver-
sus Foucault debate (Kelly 1998; Honneth 1991, 1996).
More generally, the difficulty of developing a bal-
anced perspective on both system lock-in and system
lock-out continues to challenge the various practical
attempts at transformation: should transformation
come from a ‘march through the institutions’, or
through revolutionary action from outsiders? Is trans-
formation possible in the first place? Or does a
proper analysis of the state of affairs rather warrant
resignation, ironical distance or cautiously reflexive
action? 

This third paradox is of course very familiar to
transitions theory. It indicates the notorious structure-
agency debate, for which transitions theory has devel-
oped and assembled its own tools. Regarding the par-
adox, Geels (2005a) has formulated quite clearly the
idea that transitions theory is set to articulate both

system lock-in and its inverse of lock-out. He acknowl-
edges this to be a particularly challenging task, as the
two tend to be split over different disciplines. Hence
the elaborate theoretical construct of the Multilevel
Perspective on transitions, which draws on several
bodies of knowledge to achieve the desired balance.
Compared with earlier critical theory, this synthesis
has several features that leave transitions theory better
prepared to deal with the above-stated transformation
paradox: regimes are dynamically stable but not deter-
ministic, niches are not complete outsiders in opposi-
tion to systemic structures but also co-constitutive of
sociotechnical systems, and the addition of the land-
scape level constitutes a changing background rather
than a deterministic force. Crucially, landscape factors
are considered to be developments that intermittently
open and close windows of opportunity. The latter
alone is a significant reframing of the traditional
dichotomous framing of power relations, in which
revolutionaries are pitted against the ‘system’. As dis-
cussed in the previous section, this dynamic, CAS-
based representation of regimes beats earlier critical-
theoretical accounts of monolithic and inert systems. 

Not surprisingly however, the MLP synthesis has
been and continues to be subject to discussion. As
Geels (2010) indicated, this is a matter of maintaining
the critical contents of transitions theory. The MLP
cannot be a ‘truth machine’, he explains (see also
Genus/Coles 2008; Smith/Voß/Grin 2010), as it con-
stitutes a synthesis of different perspectives on transi-
tions that depart from diverging, and possibly even
incommensurable, paradigms. This emphatically criti-
cal contribution to transitions studies, raising atten-
tion to the diversity of its underpinning theories, clar-
ifies much of the continuous debate on the balance
between lock-in and lock-out.

First, it draws attention to the striking fact that
transitions theory is a form of critical theory that goes
without, and even inverts, the pessimistic, dystopian
undertone that is traditional in the genre. In fact, there
have been critiques of the great confidence in emerging
niches as sources of transformation from the very
beginning (Berkhout/Smith/Stirling 2004; Schot/
Geels 2008). Second, this draws attention to the
divide between ‘global’ and ‘local’ models of transi-
tions (Geels 2010). Even when these types of transi-
tions theory share the dynamic understanding of
structure-agency relations, the first typically empha-
sizes structure and the second agency. This has
spawned various attempts at theoretical integration
and cross-fertilization, such as practice theory (Sey-
fang/Haxeltine 2012; Hargreaves Haxeltine/Long-
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hurst 2011; see earlier Shove (2004) and ANT (Maas-
sen 2012; Pel 2012a; Jørgensen 2012). Third, there
have been various developments towards more
dynamic representations of the levels distinguished:
dynamic niche-regime interactions and translation pro-
cesses between the two (Smith 2007; Raven/Verbong/
Schilpzand et al. 2011), alternative perspectives on the
exogenous status of the societal ‘landscape’ (Avelino
2011; Riddell/Westley 2013), the phenomenon of
active regime resistance (Geels 2014; Hess 2014); and
the equally easily forgotten transformation potentials
of endogenous regime renewal (Wells/Nieuwenhuis
2012). 

Finally, the structure-agency debate within transi-
tions studies has received a new impulse that relates
directly to its often implicit inclination towards inno-
vation. Indeed, this orientation may silently introduce
an optimistic view on the scope for agency and
change, even when the inertias of regime structures
are acknowledged. Shove (2012) therefore argues that
the ‘shadowy side’ of innovation, i.e. its relapse into
earlier system states, merits more analytical attention.
Similarly, Turnheim and Geels (2013) have turned
transition-theoretical attention towards processes of
discontinuation—the darker side of creative destruc-
tion that is easily forgotten in transitions idealism.
These attempts in particular to balance innovation
and decline can be appreciated as impulses towards a
more emphatically critical transitions theory. After all,
they question the unwarranted embraces of innova-
tion which transitions theory may share with the soci-
etal conditions that it is set to diagnose. 

19.6 Conclusion: Critical Approaches 
to Transitions Theory 

Through these three confrontations with critical-theo-
retical paradoxes, the notion of ‘critical approaches’
to transitions theory has been clarified. In this conclu-
sion, the two research questions can be answered:
What are the critical contents of transitions theory?
And considering the suggestion that these have some-
how become lost, how can they be retained and
developed further?

As regards the first question, we can conclude that
transitions theory is particularly well-equipped to deal
with the critical-theoretical paradoxes of ‘keeping up
with evolution’ (19.4) and ‘balancing lock-in and lock-
out’ (19.5). This can largely be attributed to the vari-
ous dynamic, evolutionary perspectives and associated
bodies of knowledge that have been assembled in the

different transition-theoretical strands. Many of these
resources were not available to the earlier critical the-
orists, who also tended to uphold rather crude under-
standings of systems compared to the transition-theo-
retical differentiation between sociotechnical
subsystems. On the other hand, transitions theory is
less convincingly critical regarding the ‘normative
foundations’ paradox (19.3). Definite advances in this
respect have been made already, such as a greater
attention to the politics of transitions and the meth-
odological shift towards transitions-in-the-making.
Still, much of the critical questioning remains hidden
under the presumed self-evidence of persistent sus-
tainability challenges, and the objectivity of the
‘regime’ structures to which these challenges are traced.
This apparent relapse into objectivism and ivory tower
critiques, and the more general negligence of the nor-
mative assumptions underlying transitions diagnoses
and remedies, seems to be the flip side of the aspira-
tion towards transitions science. In this process of for-
tification and scientization, transitions theory is some-
what uprooted from its origins in the humanities. 

Regarding the second question, there are never-
theless considerable developments towards a more
emphatically critical transitions theory. A great many
recent advances can be witnessed that take direct
issue with the paradoxes discussed: in order to keep
up with evolution, not only new systemic problems
but also new diagnostics are being explored. Moreo-
ver, the transition-theoretical critique is increasingly
acknowledged to be situated, as the thrusts towards
geographical differentiation nicely illustrate. Further-
more, the transformation paradoxes around lock-in
seem to be more and more acknowledged as inevita-
ble, and as permanent challenges to transitions the-
ory. In this regard it is telling how the transitions
research community manages to reconcile numerous
disciplinary backgrounds, and how there is a general
awareness of the different perspectives and theoreti-
cal assumptions at play. Finally, even when transitions
theory is mainly critical in terms of ‘regime’ analysis,
there is the self-examination that helps avoid overcon-
fident and one-sided critique. Reflecting on ontologi-
cal assumptions, and also the recent confrontations of
its ‘innovation-bias’, can be appreciated as thrusts
towards self-critical transitions theory. Interestingly,
many cases of the refinements discussed can even be
traced to earlier critical-theoretical discussions. We
could consider, for example, how ANT scholars bring
in distinctly postmodernist-Foucauldian perspectives
to counter a ‘transitions science’ that is too confident
about its systems diagnoses. Likewise, the many
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efforts to provide transitions theory with a stronger
scientific underpinning reflect how it is a distinctly
modernist kind of critical theory—more in the spirit of
Marx and Habermas than of Adorno and Foucault.
Meanwhile, there is the work that develops transitions
theory as a kind of reflexive modernization, which
could be considered a third, intermediate position. All
in all abundant advances are being made towards
retaining the critical contents of transitions theory, and
these can be seen to constitute different modes of cri-
tique. 

Finally, we can consider whether transitions the-
ory will develop in greater or lesser continuity with its
critical predecessors. As discussed, there are clear
developments towards an emphatically critical transi-
tions theory. On the other hand, there is also the
trend towards transitions science that rather drives
transitions theory away from the generally more
reflective, humanities-driven critical theory. In their
turn, these opposite trends remind us of other differ-
ences between transitions theory and critical theory.
They remind us that transitions theory is also more
practical in its outlook, more future-oriented and more
professionalized than most of its critical predecessors.

In these respects it goes beyond the largely decon-
structive diagnostics (Avelino 2011) of its predeces-
sors, or is at least very different from such awareness-
raising activity. The existence of repertoires such as
transition management, strategic niche management
and the technological innovation systems framework
shows how transitions theory is strongly dedicated to
the development of remedies (Pel 2014). Interestingly,
this very instrumental quality seems to account for at
least part of its current institutionalization. Typically,
such mainstreaming was treated with suspicion by most
critical theorists, who had a sixth sense for the ensuing
‘capture’ (Voß/Smith/Grin 2009) and neutralization
of critique. On the other hand, the instrumental atti-
tude of transitions theory could also be considered
very much in line with the critical theoretical project,
in as far as it continues to aim for engaged research. In
other words, transitions theory is likely to continue the
critical-theoretical project, but only in some of its
aspects. Yet however it may develop, the critical-theo-
retical legacy could come in useful: it reminds us that
transitions theory too is shaped by the prevailing social
conditions of its time.  
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20 Subnational, Inter-scalar Dynamics: The Differentiated 
Geographies of Governing Low Carbon Transitions—
With Examples from the UK 

Mike Hodson1, Simon Marvin2 and Philipp Späth3 

Abstract

This chapter aims to improve our analytical understanding of low carbon transitions at and in between multiple
geographical scales, particularly ‘below’ a national level. Taking the Multilevel Perspective (MLP) as our starting
point we show that it offers tools for thinking through the institutional and technological conditions and rules
through which regimes reproduce or change over time. But it is not very well equipped to study transitional
dynamics as they unfold in space. This chapter sets out a range of levels on a spatial scale and activities that are
relevant to transition activity but with which the MLP so far engages only partially. The chapter explicitly iden-
tifies very different, yet coexisting, scales of transition activity which aim at low carbon transitions in the UK.
It demonstrates the possibilities of attributing particular transition activities with different spaces and levels on
a geographical scale and highlights the dynamics between these scaled activities. It does this to open up debate
about the ‘appropriate’ mechanisms for dialogue ‘between’ governance levels and differently scaled transition
activities.

Keywords: Geography of transitions; low carbon transitions; sustainability transitions; multilevel perspective
(MLP); scaling; multilevel governance; subnational climate policy; United Kingdom; urban governance. 

20.1 Introduction123

This chapter aims to improve our analytical under-
standing of low carbon transitions at and in between
multiple geographical scales, particularly ‘below’ a
national level. Activities that contribute to a transi-
tion, whether that is in electricity systems, heat and
buildings, mobility systems, food systems or whatever
have effects of different spatial reach, and are con-
nected with a wide range of socially constructed
spaces. From our geographical perspective, it is
important to acknowledge that both spaces (e.g. cit-

ies, regions, neighbourhoods) and scales (the city
scale, the regional scale) are continually being made,
negotiated and remade. 

One very prominent approach to understanding
sustainability or low carbon transitions, and more gen-
erally to explain stability and change in sociotechnical
systems like energy, mobility and so on is the so-called
multilevel perspective (MLP). This approach provides
an important heuristic by distinguishing three levels of
structuration (niche, regime, landscape) and paying
attention to ways in which dynamics at these distinct
levels interconnect (Geels 2002; Geels/Schot 2007;
Smith/Stirling/Berkhout 2005; Verbong/Geels 2010),
Through the interrelated concepts of niche, regime
and landscape the MLP has worked to bring together
the ways in which sociotechnical systems are organ-
ized and relatively stabilized but also change gradually
and more radically. Potential for agency and change is
located mostly in relatively fluid ‘sociotechnical
niches’, while the particularly long-lasting and more
structural elements are attributed to the ‘landscape
level’. The regimes are located at an intermediary level

1 Dr. Mike Hodson, Research Fellow, Sustainable Con-
sumption Institute and Manchester Institute of Innova-
tion Research, University of Manchester; email: <michael.
hodson@mbs.ac.uk>. 

2 Dr. Simon Marvin, Carillion Chair of Low Carbon Cit-
ies and Communities, Department of Geography, Univer-
sity of Durham; email: <simon.marvin@durham. ac.uk>. 

3 Dr. Philipp Späth, Assistant Professor at Freiburg Uni-
versity; email: <spaeth@envgov.uni-freiburg.de>. 

465� Springer International Publishing Switzerland 2016
H.G. Brauch et al. (eds.), Handbook on Sustainability Transition and Sustainable Peace,
Hexagon Series on Human and Environmental Security and Peace 10, DOI 10.1007/978-3-319-43884-9_20



466 Mike Hodson, Simon Marvin and Philipp Späth

of ‘structuration’. The value of the MLP is that it
offers tools for thinking through the institutional and
technological conditions and rules through which
regimes reproduce or change over time. It also offers
insights into how regimes are reconfigured a) through
internal pressures; b) as a response to broader exoge-
nous landscape pressures; and c) through the develop-
ment of sociotechnical niches of protected spaces. In
doing this it allows us to assess transition dynamics
and activities which aim to bring about radical or
incremental systemic change. While focusing on levels
of structuration and developments over time, the
MLP so far has not been very well equipped to study
transitional dynamics as they unfold in space, i.e. in
particular places and at different levels of spatial reach
(Raven/Schot/Berkhout 2012).

This chapter sets out a range of levels on a spatial
scale and activities that are relevant to transition activ-
ity but with which the MLP so far engages only par-
tially. The chapter explicitly identifies very different,
yet coexisting, scales of transition activity which aim
at low carbon transitions in the UK. There are two
contributions in particular that the chapter makes: (1)
it highlights the possibilities of attributing particular
transition activities with different spaces and levels on
a geographical scale, and considers the links between
transition activities and spatial attributes not to be eter-
nally fixed properties but to be constructed and con-
testable; and (2) it highlights the dynamics between
these scaled activities and sets out the need to under-
take further work to refine understanding of these
dynamics, as well as the intermediary activities that
operate in particular between governance levels. It
does this to open up debate about the ‘appropriate’
mechanisms for dialogue ‘between’ governance levels
and differently scaled transition activities.

Taking the multilevel perspective as our departure
point, we engage with transition activities of different
‘scaling’. We illustrate this through sections on: national
political-economic configurations; urban transition;
‘hyper-local’ transition activity; and—as a cross-cutting
issue—the role of intermediary spaces in coordinating
transition activity across different scales. The chapter
sets out a need for mechanisms and relationships for
negotiating and coordinating activities across transi-
tion scales and governance levels. It is not intended to
be totalizing in its approach but to address key issues
in relation to scale. We do this because many transi-
tions are possible. There are many ways of organizing
transition activity and many scales of action—hence
there is a need to understand them, their organiza-

tion, their implications and their possible points of
interconnection. 

The chapter is organized in six sections. In section
20.2 we review some key concepts of the MLP and
the role of geography in it and how a renewed round
of globalization in the last four decades has resulted
in a more differentiated multilevel governance. The
next three sections (20.3–20.5) identify the role of the
‘national’, the ‘urban’ and then the ‘hyper-local’ transi-
tion activities. Section 20.6 concludes with a synthesis
of the argument and discusses the implications for
future research.

20.2 The Role of Scaling in Transition 
Activities: Complementing the 
MLP 

Globally the issues of climate change, resource con-
straints and economic crises have raised critical ques-
tions about how to respond to ecological and resource
constraints. It is clear that responding to these issues
requires a significant and ‘systemic’ transformation in
energy, mobility, water, waste and other systems. 

However, when it comes to specifying the extent
to which systems have to be transformed, the direc-
tion of such transformations and how a transition
could or should unfold, people tend to have different
views. The nature of responses that are to be mobi-
lized and in particular the scale at which responses are
constructed naturally reflect different views of the
nature and scaling of the problems to be addressed.
There is a significant issue, therefore, that needs
addressing: in system transition, how do practitioners
and we as analysts understand the interplay of transi-
tion activities of different scale and in different spaces
of activity? We need to ask: to what extent are the
objectives, motivations and priorities of differently
scaled transition activities congruent, and to what
extent do they contradict each other? Are (for exam-
ple) national priorities around carbon emissions
reduction and the promotion of green growth com-
patible with local priorities of more local democracy
or more localized and decentralized energy systems,
and does this match well with wider public and house-
holder views of comfort, convenience and reducing
bills?

The MLP has developed three key concepts: land-
scape, regime and niche. These have been discussed
and described in detail elsewhere (Geels 2002; Geels/
Schot 2007). Here, we note that understanding socio-
technical transitions means recognizing their non-line-
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arity, the constitution of regimes, which are com-
prised of heterogeneous elements (contexts of rules,
established practices and stability) just as niches are
(sites of radical innovation), and exogenous landscape
pressures and the interplay of these different levels. 

Analysis of regimes requires understanding their
configurations of technology, culture, science and polit-
ical and institutional interests. Understanding configu-
rations of regimes provides insight into the reproduc-
tion and possible frictions or pressures and hence
points of regime transformation. The concept of land-
scape allows us to link exogenous political, ideologi-
cal, economic and ecological pressures to regime sta-
bilization, reconfiguration or substitutability.

Pressures can also emerge from niches that are
intentionally created as ‘protected spaces’ in order to
experiment with and grow alternative sociotechnical
configurations. Such niche activities can be but not nec-
essarily are responses to landscape pressures and may
aim to put pressure on different regimes in more or less
strategic ways. Processes of experimental configura-
tion, strategy and learning are important to niche con-
struction as is the extent to which niches generate
momentum and, from this, the relationship of niches
to regimes.

Most empirical analyses of transition processes,
however, define the system under transformation—
hence their entity of study—with reference to national
boundaries (e.g. the Dutch or Danish electricity sys-
tems; see Markard/Raven/Truffer 2012). This wide-
spread methodological nationalism has deprived
Transition Studies of some of its conceptual richness. 

But recently, there has been a developing body of
work which addresses, for example, the urban and
regional geographies of transition and questions of
scale and space explicitly (Hodson/Marvin 2010;
Bulkeley/Castan-Broto/Hodson/Marvin 2011; Coe-
nen/Truffer 2012; Geel, 2010; Rohracher/Spaeth
2014, Spaeth/Rohracher 2010, 2014; Raven/Schot/
Berkhout 2012).

Since around 2009, many geographers, urbanists
and some scholars of Transitions and Science and
Technology Studies (STS) have constructively engaged
with the MLP to add some spatial sensitivity. In their
work, they shed light on many scales and spaces of
transitions activity that potentially contribute to pro-
cesses of transition. We are convinced that the MLP
provides very important inroads to understanding the
stability and dynamics of sociotechnical systems and
that it can be improved to also reflect the spatiality of
transitions. We therefore engage with its key concepts
and try to develop an understanding of how scales

interrelate and are constructed. The MLP, we con-
clude, would benefit particularly from a geographical
and programmatic view on scale, governance and
organization. In the following sections we set out dif-
ferent national, urban and hyper-local scales of transi-
tions activities. We do this in terms of a selective set
of issues and to highlight the critical point of this
chapter which is the need to build effective mecha-
nisms for dialogue and exchange between scales in
transition activities.

20.3 The Scaling of Transition 
Activities in Systems of Multilevel 
Governance

Concurrent transition activities differ in their spatial
reach and relate to very different governance levels.
Despite the great importance that national territories
and related legislative frameworks still have today, it is
not satisfactory to focus our analysis just on nationally
defined activities. There are particular reasons to relo-
cate the ‘national’ in transition activity since the devel-
opment of a new phase of globalization since the
1970s, when the role of the national state as a Keynes-
ian, welfarist guarantor of mixed social democratic
economies and as being necessary for redistributing
and ameliorating capitalism’s more inequitable impacts
was challenged. The state now was seen rather as
impeding the effective operation of markets.

Related to this shift, various new modes of govern-
ance emerged as national states, to varying degrees,
were themselves meant to promote the benefits of pri-
vatization, liberalization, competition and markets;
responsibilities were relocated ‘upwards’ to global
and supranational bodies moved ‘horizontally’ to non-
state organizations e.g. by contracting out, and ‘down-
wards’ through devolutions and/or decentralizations.
This in fact often strengthened the authoritarian func-
tions of the national state (Gamble, 1994). However,
it also opened up the field of governing to a much
wider array of actors and scales. Cultures of governing
became organizationally fragmented within and
across multiple scales. This also enabled the defini-
tion of an array of ‘low carbon’ scales and spaces and
initiated a struggle over their cognitive, regulative and
normative formation.

Particularly when considering the significant chal-
lenges posed by climate change, resource constraints
and economic crises, many people wish there were
the capacity and capability to develop effective action
on transitions and in that context to coordinate
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action across governance levels (Hodson/Marvin
2013). Low carbon transition will probably unfold, if
at all, through mutually supportive activities at differ-
ent scales and in many spatial configurations. Impor-
tant scales and arenas for negotiations about decarbon-
ization activities are not pre-given but are, as we will
show, the result of very dynamic processes of scaling
and contestation. There is also contestability and nego-
tiation between differently scaled actors in the con-
struction of low carbon spaces. For the MLP to really
help us as a heuristic in understanding transitions and
how they unfold, we need to think through different
scales and how they relate to the basic categories of
the MLP. In the following, we characterize four scalar
responses in relation to low carbon transitions activity
in the UK, beginning with national low carbon strate-
gies.

20.3.1 National Low Carbon Strategy and 
Institutional Configurations 

As briefly discussed above, the national scale has been
very important in the delineation of regime contexts
of most transition studies undertaken in the past. In
addition, the MLP is often—but not always—applied to
national systems and regimes and focuses on the
nationwide creation of conditions for niches. What in
fact is important here are the ways in which national
institutions, particularly in the economic realm, set
the parameters and priorities of what low carbon tran-
sition will entail. Institutions at a national level trans-
form wider-landscape economic, ecological and polit-
ical pressures into policies and, through their
historically generated priorities, set conditions that
enable, favour or disenable particular forms of low car-
bon activity at other levels, mostly through economic
priorities, standards and regulation. This focus on eco-
nomic priorities and institutions at a national level
allows us to link the concept of landscape from the
MLP with low carbon transition activities in the sense
that it contextualizes landscape pressures in relation
to national low carbon political-economic institu-
tional frameworks. Institutional configurations, in this
way, are both producers and responders at the
national level. They are the historically specific institu-
tional conditions which shape the parameters of sys-
tems’ adapting. 

A key issue is how national institutions condition
regime and niche activities. They have significantly
modified the way in which, for example, offshore wind
has developed in the UK or likewise why battery vehi-
cles, congestion charging and road pricing, domestic

retrofit, and new grid technologies are developing in
the ways that they are by promoting and mobilizing
particular policies, skills, finance, research, etc.

We hence need to study influential governance
mechanisms with regard to (a) the coordination of
national institutions with each other, (b) direct ways
in which national institutions influence the reshaping
of particular regimes and niches, and (c) importantly,
how other scalar activities are shaped by national insti-
tutions and vice versa. This is important because it
tells us something about the ways in which particular
institutional configurations (coordinated in, for exam-
ple, interventionist or market-oriented ways) and his-
tories condition particular regimes and niches but also
other scalar activities and the sorts of strategies that
are generated through these configurations. 

This poses two challenges: in order to understand
institutional interrelationships and the ways in which
they condition particular approaches to transition, we
need to analyse their different cognitive, regulative
and normative dimensions (Scott, 2008); longitudinal
approaches can address the dynamics and relation-
ships of these configurations. Institutions are often
seen as being about reproduction and stability, but it
is both this and their transformative potential that we
are interested in for transitions and the types of insti-
tutional innovations that may be required and that
actors may be experimenting with.

Such a conceptualization of institutions allows us
to analyse the role of particular institutions in transi-
tions but also the sorts of changes in institutional con-
figurations that are necessary for effective transition
activity. This means it is important to understand the
mechanisms, resources and instruments through
which institutional configurations are ‘internally’ lubri-
cated. In terms of coordination, what is important is
what type of state approach there is to low carbon
(here taking the example of the UK and low carbon): a
state-coordinated approach or one that promotes
more market and less state 

Therefore it is key to ask: how does ‘the state’ at
the national level predominantly develop and opera-
tionalize low carbon policy/priorities? Which (lega-
cies of) rules are involved in this and how? To what
extent is this (for example) an economic agenda?
What forms of organization are important in this? In
terms of an analytical framework there needs to be a
bringing together of three things: elements, modes
and orders of governing. Loosely following Kooiman
(2003), we ask: 

1. How is national low carbon governance problem-
atized, responded to and acted upon?—that is, the
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framing of problems, strategies, visions, instru-
ments and actions.

2. What is the national institutional context of low
carbon activities?—that is, the governance of inter-
actions between different national institutions of
relevance to low carbon actions.

3. What norms and principles shape ways of govern-
ing themselves?—that is, the predominant ways of
achieving political objectives, through, for exam-
ple, markets and hierarchies.

20.3.2 UK Low Carbon Problem/Response

The significance of the 2008 UK Climate Change Act
was in its positioning of the UK as the first country in
the world to have a legally binding framework for cut-
ting carbon emissions. The UK state is playing a cen-
tral role in setting out the boundaries that will shape
the parameters of low carbon futures. Key to this is
the development of new forms of carbon accounting
and their translation into sectoral and territorially
based carbon reduction targets. 

The dominant approach to implementation in
many low carbon plans in the UK has been to prioritize
low carbon technology-based responses (see Commit-
tee on Climate Change 2010; Skea/Ekins/Winskel
2011). This has produced a range of strategies that set
out the technological options and possibilities—in the
form of pathways or scenarios—to a specified time in
the future, whether that is for example 2025 or 2050.
In the case of national reports (Committee on Cli-
mate Change 2010), the issue that is addressed
through technology pathways is how UK emissions
reduction targets can be reduced and the economic
costs and opportunities of different options. Often
this means that technology-based responses are better
understood as techno-economic responses. 

These responses have produced a UK agenda
which promotes a range of market-based technology-
led responses including: the marketized construction
of new offshore wind production systems; the promo-
tion of low carbon vehicles and associated infrastruc-
tures; a market-based mechanism, the Green Deal, for
retrofitting the UK’s housing stock; and the reconfig-
uration of the electricity grid to facilitate and be com-
pliant with these and other new forms of electricity
generation and consumption (Hodson/Marvin 2013). 

20.3.3 UK Low Carbon Institutional 
Configurations

Technology-focused approaches to low carbon futures
have much to say about the technological possibilities
and economic costs of different low carbon pathways
and scenarios. This then leads to certain sectors and
specialisms being promoted, for example the develop-
ment of UK offshore wind capacity and capability.
The UK is favourably positioned to develop offshore
wind capacity and capability given the shallow water
depth and consistent high wind speeds around a signif-
icant area of its coast. The Crown Estate has, in recent
years, begun to shift from a relatively benign role in
managing the marine estate. In doing this it has moved
to playing a more active role which marries the tech-
nological possibilities afforded by the UK’s position
with a shifting view of its role as a sustainable man-
ager of the marine estate that considers economic
possibilities as well as environmental and social con-
siderations. Its development planning is explicitly ori-
entated around meeting UK targets.

In doing this the Crown Estate, working closely
with UK government departments, has designated
leases for offshore wind farms in three rounds from
2000. A third round of development (announced in
December 2007) is estimated at between three and
five times the scale of the first two rounds combined
and involves the development of nine zones off the
coast of the UK. This is part of a national government
attempt to position the UK as a ‘leader’ in this field
and to potentially create the world’s largest offshore
wind market. The zones are widely drawn, where the
developer, chosen through competition, can develop
in the parts of the zone they consider to be most fruit-
ful. The process of development is long-term (up to
four years) and requires addressing and developing an
effective response to a wide range of issues. These
include constructing supply chains in relation to skills,
infrastructure installation, manufacturing and compo-
nent supply, and so on. This has particular geogra-
phies to it related to those areas of coastline encoun-
tering beneficial wind speed and water depth, but also
to the adjacent, land-based existing R&D capacity and
capability.

The story here is one where there is a primacy of
market-making with a secondary role for industrial
interventionism. The making of offshore wind mar-
kets is based on a developing configuration of govern-
ment targets and zoning, a shifting role for the Crown
Estate from benign manager to active market-maker,
encouraging investors and developers but on the basis
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of a pre-existing culture of light touch regulation pro-
pounded through pre-existing regulatory structures.
Industrial interventionism is thus largely seen as a
means of creating the supply chains required in sup-
porting the making of markets (Hodson/Marvin
2013). 

The financing of low carbon futures is being con-
structed through experimentation that is designed to
create a stable ‘regime’ of low carbon financing.
These experiments involve attempts to develop new
policy instruments, forms of financial products and
innovation and new institutions, and they often and
primarily involve policy and private sector interests
although they do extend beyond this. The levels of
investment are huge, with around £200 billion invest-
ment in the energy system alone by 2020 estimated to
be required. This of course ignores investment required
post-2020, investment needed in other utility networks
such as water, waste and transport, and also investment
in adapting to climate change through the building of
defences and relocation (Vivid Economics, 2011). 

20.3.4 Norms and Principles of Governing

Within this dominant market-making response the
focus of discussion and action in political and policy
terms concerns low carbon economies and technolo-
gies to the notable neglect of low carbon societies.
The assumed techno-economic benefits of low carbon
economies are laid out, celebrated and presented as
the dominant ‘solutions’. These solutions claim to
offer not only ‘new’, accelerated forms of economic
growth but also secure ‘clean’ resource flows neces-
sary literally to power growth and—so the claim goes—
to reduce human impact on global ecological change.
In short, techno-economic ‘low carbon market solu-
tions’ underpin and facilitate claims of widespread
economic and ecological transformation to society. 

This appears to add up to efforts to construct low
carbon Britain as a market opportunity, where the
role of the state is to govern the imposition of a low
carbon transition through the preparation of subna-
tional territories for low carbon accumulation, based
on a notion of transition largely constituted by politi-
cal, regulatory and business elites (Hodson and Mar-
vin, 2013). The emerging dominant transition pathway
is as an economic strategy designed to provide a con-
text for another wave of growth-orientated develop-
ment. This is a profoundly conservative and limited
approach dressed within a transformational rhetoric
of challenging targets, new possibilities and economic
opportunity. Exclusive sets of techno-economic inter-

ests are preparing Britain for a narrowly conceived
low carbon economic transition. 

20.4 Urban Transition

A key issue is the extent to which these nationally
defined problems, responses and institutional config-
urations also shape subnational transition activities.
Here we examine the question: what is the role of the
urban in transitions? In recent years there has been an
increasing engagement with this question from the
perspective of urban studies (Hodson/Marvin 2010;
Bulkeley/Castan-Broto/Hodson/Marvin 2011), social
studies of technology (Rohracher/Spaeth 2014), and
those central to the development of the MLP (Geels
2010).

There are many ways in which transitional activi-
ties framed in national orders can interact with those
framed in urban orders of governance (Späth/
Rohracher 2012). Here, we are particularly interested
in two typical ways in which institutional configura-
tions at a national scale inform urban framings of
problems, responses and actions. Key to understand-
ing the role of the urban in transition is whether the
urban is a site for the cascading down of national tran-
sition activity—through niche activities or efforts to
reconfigure regimes—or whether urban orders of gov-
erning are mobilized to develop distinctly urban
responses. In order to illustrate such dynamics
between national and urban orders of governance, we
now take one metropolitan area—Greater Manches-
ter— into focus and one critical sector of transition:
the energy efficiency of the built environment.

20.4.1 Retrofit as Urban Economic 
Competition

The dominant representation of retrofit in Greater
Manchester positions the city-region externally as a
low carbon first mover to attract inward investment.
Underpinning this is a logic of low carbon ‘entrepre-
neurialism’ and a focus on the economic opportuni-
ties and benefits this affords. In one estimate, effec-
tively addressing climate change in the city-region over
the five-year period of Greater Manchester being a
Low Carbon Economic Area could contribute to sav-
ing six million tonnes of CO2, create or support
34,800 jobs, and be a demonstrable exemplar for the
wider region and for the UK. This broad view is pro-
moted by a number of plans and strategy documents
from the Mini-Stern to the Sustainable Energy Action
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Plan and the Low Carbon Economic Area (LCEA) for
the Built Environment. 

Greater Manchester plans for a retrofitting agenda
are set out in the draft Greater Manchester Low Car-
bon Housing Retrofit Strategy (LCHRS) published in
2011. Retrofitting is viewed as an emissions reduction
strategy in relation to Greater Manchester’s carbon
reduction emissions targets in a broader national con-
text. It is also seen as a way of achieving ‘first mover’
economic status and positioning Greater Manchester
as leader in an emerging UK retrofit market. In doing
so the development of a retrofit agenda is seen as a
way to attract private investment to the city-region.
Retrofit is therefore being positioned as being about
green growth, about job creation, skills development
and product innovation. In following this narrative,
Greater Manchester is positioned as a “national test-
bed”—a means of aligning with national retrofit pro-
grammes such as the Green Deal, implementing
national programmes, and doing so to achieve national
standards such as Energy Performance Certificate
(EPC) ratings and to access associated national
resources and subsidies such as through the Feed-in
Tariff (FiT), Renewable Heat Incentive (RHI) and the
Energy Company Obligation (ECO). With this in
mind, retrofit is seen as requiring the demonstration of
tangible products such as large-scale technologies, the
reconfiguration of show houses and exemplar proper-
ties.

In addition to these dominant narratives of retro-
fit there is also a view that retrofit can address fuel
poverty and improve well-being through improving
existing homes, streets and neighbourhoods and the
effectiveness and efficiency of the existing building
stock; and that it also requires forms of behavioural
change. The dominant message of retrofit in Greater
Manchester is that it is about the making of new mar-
kets, that is it is about governing Greater Manchester
to make it amenable to the market opportunities
afforded by retrofit.

20.4.2 Urban Institutions and Governance in 
Making Urban Retrofit Markets

Greater Manchester’s formal low carbon response has
been configured through institutions that have devel-
oped a view of Greater Manchester over the last two
decades as an ‘entrepreneurial’ metropolitan area.
This seeks to position the city-region in ways that are
favourable to testing the feasibility of national priori-
ties and to attracting inward investment. 

The dominant response in Greater Manchester
has involved rebundling the types and sites of retrofit
buildings through a threefold hierarchy of responses
that involves prioritizing: (1) improving the built fabric
of homes through measures such as insulation, glazing
and airtightness and also of improving appliances and
fittings within buildings such as lighting; (2) more ‘car-
bon literate’ home owners, involving the monitoring
of energy in homes and the installation of switches;
and then (3) filling any energy gap with investment in
new forms of renewable energy generation. This hier-
archy has been developed as a framework for address-
ing the application of Basic, Intermediate and Whole
House bundles of retrofit measures to different ‘types’
of owner-occupied and privately rented households. 

This packaging of retrofit measures raises the issue
of where the finance for such measures will come
from. The Strategy estimates that domestic retrofit in
Greater Manchester over a ten-year period could
require up to £27 billion of investment. Yet the
broader context is one where a long period of auster-
ity governance is likely to predominate in the UK and
where public finance to underpin such developments
is limited. In this context there are numerous attempts
to build relationships between Greater Manchester
organizations and providers of finance and invest-
ment. The Low Carbon Housing Retrofit Strategy out-
lines potential sources of raising finance that includes
bond issue, institutional finance, government finance,
bank debt, social financing and private equity. But
given the limited discretion of city-regional decision-
makers in framing standards and obtaining finance
there are pressures to incorporate or align with the
priorities of the Green Deal and other national pro-
grammes such as the Technology Strategy Board’s
(TSB) ‘Retrofit for the Future’ programme. 

20.4.3 Shared and Implicit Understanding of 
the Urban Governance of Making 
Markets

Though there are ongoing relationships between
national government departments and institutional
interests in Greater Manchester it is the shared and
often implicit understanding at the level of meta-gov-
ernance that is important, especially in terms of the
primacy of markets, the necessity for market policy
instruments, and the need for economic positioning
of cities in a competitive race.

This positions the city-region as a receiver of the
priorities of the state in a hierarchical relationship
that seeks to promote the benefits of markets for
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achieving buildings retrofit. This is a way of viewing
the relationship between the framing of national low
carbon problems, instruments and actions as one
where the transition activity is on the city-region. Why
retrofit is an issue that has been prioritized in Greater
Manchester requires an understanding of the chang-
ing governance context of Greater Manchester and its
dynamics with national government, particularly since
the 1970s, and the ways in which this has contributed
to shaping contemporary action on retrofit.

Greater Manchester was established in 1974 and
operated on the basis of two-tier governing arrange-
ments where the strategic-level Greater Manchester
County Council shared power with the ten metropol-
itan boroughs that constituted it. The Greater Man-
chester County Council was abolished in 1986 by the
Thatcher government and subsequently many powers
were devolved back to the ten boroughs while other
powers, including transport and emergency services,
operated at the metropolitan level. There was also the
emergence in the post-1986 landscape of an urban
growth coalition within Greater Manchester, which
particularly promoted the urban core of the metropol-
itan area and a series of infrastructure projects and
mega-events. Within the metropolitan area there has
been a concentration of political and governing
power in the hands of agencies and coalitions of polit-
ical elites and business. This has meant a strategic tier
in Greater Manchester that is opaque to the Greater
Manchester public, where significant focus is on the
urban core. There has been a further step-change in
the second half of the 2000s with Greater Manches-
ter being designated a Statutory City-Regional Pilot by
the UK government in 2009, and subsequently with
the designation and establishment of the Greater Man-
chester Combined Authority in 2011 constituted by ten
(indirectly) elected members of the ten local authori-
ties. 

The result of this has been the emergence of a
new metropolitan governance at a metropolitan scale
but one where the embedded capacity to act is lim-
ited, where national priorities remain an important
shaper of metropolitan priorities, and where the
financial crisis post-2008 has created the conditions
for an era of austerity within which efforts to consti-
tute the capacity to shape retrofitting strategies needs
to be understood.

20.5 Hyper-Local Transition Activity: 
Letting a Thousand Flowers 
Bloom?

In contrast to the dominant market making perspec-
tive there are also very many transition activities
within urban areas that frame low carbon problems,
instruments and actions in very different ways. These
frequently mobilize framings of problems that may be
about carbon emissions but also may be about a wider
set of issues including local democracy, self-sufficiency,
empowerment, building local economies and so on.
We can characterize these as transitions in rather than
on urban areas.

For example, there are many projects and schemes
that emanate from neighbourhoods, community
groups and settings (Hodson 2014; see also Burrai
2014; Barlow 2014). These may be community energy
schemes (hydro, solar, energy efficiency), community
food growing schemes, local eco-house exemplars and
so on. That is not to say that there is no formal policy
involvement—as there may be through, for example,
national or city-regional funding schemes—but it is to
say that these initiatives are largely developed by
neighbourhood or place-based groups, organizations,
businesses and collections of individuals to address
the motivations of groups of local interests and peo-
ple embedded in local contexts. 

Given this, the motivations for involvement in
hyper-local retrofit activities in Greater Manchester
include those that seek to: promote economic devel-
opment through carbon reduction; reduce the carbon
footprint of a town, and promote ‘sustainability’; and
use the retrofit agenda as vehicle for education, out-
reach and building refurbishment, as part of wider
processes of building community engagement.

20.5.1 Building Transitions Activity IN Places 
Rather Than ON Them

Motivations for local, bottom-up retrofit activity in
Greater Manchester are clearly diverse and manifold.
What is clear is that these cannot be understood in
terms of a singularity. Local retrofit responses take
place in a diversity of contexts. The different level of
capacities that they can draw upon can be very wide-
ranging. This means that some groups are starting out
from scratch, some just have a concept, and other
groups may have many years of experience. They may
also have financial, planning and other forms of
expertise that newcomers may not have. Some are
small-scale micro-energy generation activities, other
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relate to behavioural change initiatives, whilst others
still work across energy, food and community resilience
at a local scale.

Despite the differences across a range of projects
there is often a common view in hyper-local retrofit
initiatives about making communities relevant again—
this is a view of trying to recover something that has
been felt to be lost. In that respect this can often be
seen as an antidote to the prevalence of top-down ini-
tiatives. Hyper-local retrofit has in many ways been
about giving voice to community and empowering
them through the development of, for example, renew-
able energy as a real opportunity for members to shape
their own future, not only in a low carbon sense but in
an economic sense as well. This means that local retro-
fit is often about both energy generation and conser-
vation, and the generation of income through micro-
generation projects in village halls and community
buildings and income generation through larger wind
or hydro turbines. 

But there are frequently significant development
costs with these initiatives. Constraints of capacity can
mean that a challenge for local retrofit is tightly lim-
ited in resources, and this requires finding new ways
of working. This highlights something of the limits to
community responses with communities often actively
having to cultivate networks of financial and other
forms of expertise and knowledge, including national
and EU funding and other forms of support including
emotional support.

20.5.2 Alternatives to Top-Down Market-
Making Governance: Remaking the City 
in Practice

The meta-governance of these hyper-local activities
can be understood as an alternative to dominant, top-
down approaches to the governance of urban transi-
tion activities. Specifically, drawing on thirty hyper-
local retrofit projects in Greater Manchester (Hodson
2014; Hodson/Marvin/Bulkeley 2013; Burrai 2014;
Barlow 2014), the following issues are important
aspects in understanding the constitution of an alterna-
tive approach to governing transition activity in the city.

Rather than a singularity of vision, there are very
many attempts to remake the city in practice across a
range of diverse sites. To take a few examples: this has
meant the transformation of a museum roof into a
roof garden, an experiment in lived sustainability in a
suburban house, installing a ground-source heat pump
in a cathedral, and revitalizing old industrial infra-
structures such as canals, reservoirs and railway lines.

This involves changing the use and value of sites from
below. These initiatives aim at many different ends,
whether generating local energy, growing local food,
pooling collective buying power, or building local
decision-making structures. These all focus on promo-
tion of forms of localism and people taking owner-
ship of their own energy, food and building services
and infrastructures, often in ways that are not driven
primarily by a profit imperative. Bottom-up and col-
lective forms of organization are often mobilized.
These are often organized in ways that bring together
community energy/food generation and community
ownership through forms of cooperative organization,
Industrial Provident Societies, Community Interest
Companies and so on.

Yet many of these organizations also connect with
the city and the national levels. In many initiatives
national, EU and metropolitan scales remain impor-
tant. One can see this through the labyrinthine fund-
ing relationships that projects have to build. In terms
of community energy in Greater Manchester this has
often involved UK Department of Energy and Cli-
mate Change funding. Community renewables pro-
jects have also factored in payments from national
government for generating surplus energy (through
the Feed-in Tariff) in their business plans. This creates
a dynamic between the priorities of community pro-
jects and the priorities of national government. There
are dangers at either extreme: on the one hand com-
munity projects require funding, but on the other
hand they also have their own priorities which often
differ from national priorities. At one extreme this
may result in an inability of community groups to act
on their aims and plans while on the other they may
become delivery agents for national government. This
is not a fixed situation and requires those who lead ini-
tiatives to actively work to hold together and negotiate
these priorities. This ongoing search for funding cre-
ates pressure but it has also resulted in new collabora-
tions and social innovation. This raises issues about the
boundedness (Vegragt/Brown 2008) or the degree of
protection (Raven/ Smith 2012) of these ‘niche’
spaces.

20.6 Conclusion

This chapter has set out ways of thinking about differ-
ent scales in relation to transition and the MLP. In
doing this it also demonstrates that processes of tran-
sition are multi-scalar, with activities simultaneously
occurring at multiple scales. It has done so to illus-
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trate the ways in which scalar spatial configurations,
and the priorities they mobilize, make contributions
to processes of transition. We have shown how transi-
tion activities are defined on national, urban, hyper-
local and even smaller scales and where coalitions of
interests emerge. Coalitions define spaces in particu-
lar ways. A coalition, for example, which is tightly
linked to the space of the national state is promoting
a view of the primacy of markets in low carbon transi-
tions and the need for effective political coordination
of institutions to shape low carbon transitions; And
urban contexts are viewed and portrayed by some in a
way that turns them into recipients of national transi-
tion initiatives, while others emphasize hyper-local
experiments in urban contexts that contribute to a
very different view of urban transitions.

With this context in mind, the diagram below
shows the balance between top-down and bottom-up
ways of conceiving transition activity and the degree
to which transitions seek to reconfigure both systems
and spaces. 

There are two different axes to the diagram. The
vertical axis is concerned with two conceptions of
transition. Transitions ‘on’ conceives of the transition
through more ‘top-down’ or ‘outside-in’ processes of,
for example, market segmentation based on the pub-
lic’s propensity to engage in different forms of environ-
mentally beneficial action. In this case activity is tar-
geted at activating such behaviours through the
transition process. Transition ‘in’ instead conceives of
action as being embedded within particular routines,
practices and cultural contexts, resulting more in a
bottom-up or inside-out movement. 

The horizontal axis is concerned with the role of
publics in different forms of change. Spatial configu-
ration is primarily concerned with constructing spa-
tially or contextually embedded priorities for change.
These configurations can develop contingent priori-
ties but the responses may be consistent with the low
carbon transition, or they can potentially develop com-
peting imaginaries of transition. System configuration
is primarily concerned with the purposive vision of low
carbon transitions and with ensuring that the public
complies in playing their role as a delivery mechanism
by adopting the new roles assigned to users.

The loci that we highlight in this two-dimensional
space may be seen to represent ‘ideal types’ of the sca-
lar issues discussed above, but most importantly they
show us that there are many different elements and
aims of scalar transition activity. There are also ongo-
ing dynamics and negotiations between different sca-
lar interests and issues in the ‘intermediary’ space

between scales. This results in chains of intermediary
spaces that facilitate the dynamics between scales and
between different interests and priorities. 

What emerges from this landscape of scalar transi-
tion activity are critical gaps between scales that
require processes of intermediation between the dif-
fering conceptions of the role of publics in transition
activities. We can use our understanding of the speci-
ficity of the UK transition landscape to begin to spec-
ulate about which existing instruments, activities and
organizations may currently form the ‘chains’ linking
these different conceptions of transition across scales. 

Looking at these gaps—labelled 1 to 5—we can start
to see how they are currently populated. In 1 the
national government environment department
(DEFRA) has taken a lead in working with consultan-
cies, market research agencies and research institu-
tions in constructing profiles of environmental behav-
iour through segmented demographics (DEFRA
2008). In 2 there are a series of specific instruments
such as the Green Deal and Feed-in Tariffs through
which the market segmentation approach to publics is
passed down to urban authorities. In 3 we can see
how the national energy and climate change depart-
ment (DECC) has played a critical role in seedcorn
funding and supporting diverse hyper-local experi-
ment and activities that are based on particular
embedded local priorities rather than demographics.
Similarly urban authorities in 4 have funded commu-
nity groups to work on activities in contexts when the
demographic segmentation approach has failed to
stimulate market activity in retrofit (Hodson/Marvin
2011). We can also see in 5 how groups developing
local initiatives have attempted to upscale and aggre-
gate activity through roadshows, working across neigh-
bourhoods, and other attempts to embed activity in
particular spatial contexts.

Our overview here shows that the chains of inter-
mediaries are haphazard, not always well stabilized,
often not interactive, and poorly coordinated. It is not
clear how they work on each other or whether they
can effectively produce some form of spatial reconfig-
uration or system change. These various scalar rela-
tionships to transition and the dynamics and interme-
diary spaces between them pose a question which is
fundamental to transitions activities and interrelation-
ships of scales: to what extent could they or should
they be coordinated, and if so, how? This is an issue
of institutional innovation and new forms of govern-
ance. The reorientation of the state and the horizon-
tal and vertical movement of many of its functions
mean that increasingly over recent decades new actors
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and institutions have become key to effectively address-
ing societal problems. Yet they are coordinated in vari-
ous ways—in spaces of intermediation—but not in a way
where this is joined up in a systemic approach.

These scalar interactions with existing systems and
transition activity therefore pose significant challenges
and indicate the need for further debate with the
MLP. These engagements are likely to be many as
issues related to scale become more commonplace in
debates around transition and the MLP. There are,
however, three issues that we have identified in this
paper:

1. We have illustrated the ways in which political-eco-
nomic institutional configurations have shaped a
particular low carbon response at UK national
level. It is important to comparatively understand
the ways in which different national political econ-
omies mediate landscape pressures and set condi-
tions for regime reproduction/reconfiguration and
niche activities. What follows from this is the need
to understand the relationship between national
and urban scales. Are landscape pressures medi-
ated through national frameworks on to urban
centres? Or are landscape pressures interpreted
differently through political-economic institutions

at urban scales? Following from this in terms of sys-
tem transition analysis is the issue of whether sys-
tem priorities can be scaled down to the urban
scale from the national or (and) whether distinct
systems can be constituted at an urban scale.

2. The literature on sociotechnical niches can tell us
much about how, why and the extent to which
hyper-local spaces are ‘protected’. Hyper-local
spaces can also talk back to the literature by show-
ing the limits of geographical protection where
national and local priorities may differ. Thus seek-
ing to ‘protect’ a local transition space, where
national and local priorities differ, may result in
the local space missing out on national funding
and other resources or alternatively may result in
these national priorities overriding local priorities
and fundamentally changing the priorities of these
spaces.

3. Furthermore, there is the issue of how scalar tran-
sition activity works on one dimension to promote
top-down low carbon activity or alternatively bot-
tom-up activity; and on another dimension the
ways in which scalar activity works on system (re-
)configuration on the one hand or the (re-)config-
uration of space on the other. Of course, these are
extremes and there will be scalar activity that seeks

Figure 20.1: Scalar interrelationships in transitions activities and chains of intermediary spaces. Source: The authors.
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to reconfigure both space and system although the
balance may be in favour of one or the other.

Future research would benefit from addressing three
issues in particular. First, further development of the-
oretical and conceptual contributions on scale, space
and their interrelationships in processes of transition;
second, work around scales of transition activity and
the ways in which they can and should be organized;
third, longitudinal case studies of the role of the

global, international, national, urban, hyper-local and
publics in transition processes. Furthermore, the ana-
lytical categories developed here may inspire and sup-
port comparative analyses of how scaled transition
activities are interplaying differently in diverse polities
of multilevel governance. In particular, our under-
standing of the important governance mechanisms
that we find in between these scales may be improved
on the basis of such comparative research. 
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21 Policy, Politics and the Impact of Transition Studies

Twig Johnson1

Abstract

Transition studies are undertaken in a variety of contexts and at various levels of society. Virtually all of them
entertain the hope and in some cases the expectation of being used to address challenges to the sustainability
transition. The relationship between research and effective action poses a challenge that transition studies must
address. As part of an effort to study the different contexts in which sustainability transition studies have devel-
oped, the author will discuss a 1999 report by the US National Research Council (NRC) entitled Our Common
Journey: A Transition Toward Sustainability (NRC 1999). The study began in 1996 during the Clinton/Gore
administration. Sustainable development and environment were high on the list of priorities again. The time
seemed ripe for looking at ways in which science could better support US policy efforts to transition to sustain-
ability. It was the best of times. Shortly after publication (December 1999) a contested election was held and
the political climate changed radically. Then there were the 9/11 terrorist attacks. It was the worst of times. The
author will look at this study and related efforts to address the sustainability transition challenge in the fifteen
years since publication.

Keywords: Sustainability science, social science, politics (US), sustainable development, Earth Summits, Bush,
Gore, Obama, sustainability transition, political gridlock and policy impact of transition studies, global climate
change.

21.1 Introduction1

As part of an effort to study the different contexts in
which sustainability transition studies have developed,
this chapter discusses a December 1999 report by the
US National Research Council (NRC) entitled Our
Common Journey: A Transition Toward Sustainabil-
ity (NRC 1999). Why was such a study undertaken
during the Clinton administration? What did it seek to
do? What impact did it have on scientific and policy
debates? Why did this discussion have so little impact
during the Bush administration? Given the polarized,
gridlocked and much reported paralysis in Washing-
ton, what are the prospects for the US regaining some
of its lost leadership in addressing, for example,
global climate change? 

Addressing these questions will include observa-
tions and understandings based on decades of experi-
ence working at the interface between research and
action in many of the institutions and on many of the
issues central to US and global efforts to transition to
equitable and sustainable development.2 My training
and fieldwork as a cultural anthropologist, while
including tools from many disciplines, emphasized
participant observation above all. Margaret Mead,
one of my professors, in answering a question on a

1 Twig Johnson, PhD, is a writer and consultant formerly
serving as a senior policymaker and administrator for
the US Government (USAID, Peace Corps), the United
Nations (UNICEF) and NGOs (WWF, NRC). Email:
<twigjohnson@gmail.com>.

2 Including my efforts to develop the Science and Tech-
nology for Sustainability programme in the Policy and
Global Affairs Division of the US National Research
Council (NRC). Though trained as a cultural anthropol-
ogist specializing in ecological and applied anthropol-
ogy, most of my career and participant observations
have been spent in government (Peace Corps, US
Agency for International Development (USAID), pri-
vate non-profit organizations (World Wildlife Fund
(WWF), International Institute for Environment and
Development (IISD)) and international organizations
(United Nations Children’s Fund (UNICEF), and the
donor‘s Forest Advisory Group (FAG).
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particular methodology, told me to “never forget that
you are your most important methodology”. I hope in
this essay to be a useful “key informant”. 

21.2 Background of the Study

Well before the Clinton administration, interest in the
US and global scientific community in supporting
environmentally sustainable development efforts had
grown. The 1980s had seen a steady growth in the
number, strength, technical capacity and political
sophistication of non-governmental organizations
(NGOs) and civil society in general. Many countries
had created or strengthened Ministries of the Envi-
ronment in response to growing problems of trans-
boundary air and water pollution, acid rain, drought
and massive fires in remaining tropical forests and
increases in cancer-causing UV radiation due to the
weakening of the atmospheric ozone layer. 

 The 1990s in Washington DC continued to be an
exciting time for those working on global issues of
sustainable development.3 Preparing for, attending
and following up on the ‘Earth Summit’ [the 1992
United Nations Conference on Environment and
Development (UNCED)] held in Rio had generated
additional momentum, thanks, I observed, in large
part, to non-governmental organizations, many of
which had been preparing for a decade. Senator Al
Gore was also on the very large US Delegation. His
book Earth in the Balance (Gore 1992) had recently
been published and he was a hero to many, especially
to members of the large number of NGOs in attend-
ance, some serving on governmental delegations, oth-
ers participating in the Global NGO Forum. 

Gore had long been intellectually engaged in the
science and technology dimensions of global climate
change and had been, along with Senators Tim Wirth
of Colorado (Democrat) and John Chafee of Rhode
Island (Republican), a knowledgeable and enthusias-
tic advocate on environmental issues. In January of
1993 he was sworn in as Vice President and wrote an
introduction to the 1994 edition of Rachel Carson’s
Silent Spring (Carson 1994). There was reason to be
optimistic that sustainable development would be
high on the government’s list of priorities. Early on,
the State Department was reorganized with the crea-

tion of a Global Bureau and Tim Wirth was appointed
as Under Secretary of State for Global Affairs.

In addition to the improved political climate, an
activist civil society and increases in the scientific
understanding of international environmental threats
and opportunities, there was the upcoming end of the
century, for which institutions were preparing. The
National Research Council (NRC), the operating arm
of the National Academy of Sciences (NAS),4 had cre-
ated a Board on Sustainable Development (BSD) to
consider how science and engineering could best sup-
port efforts to achieve sustainable development. A
consensus had formed among the leadership of the
Academies that the transition to sustainability would
be the defining challenge of the upcoming twenty-first
century.

21.3 The Study

In this context, the Board on Sustainable Develop-
ment began a study5 aimed at strengthening and ener-
gizing the connections between science and efforts to
achieve the goals of sustainable development. Unlike
most NRC studies, this one was not in response to a
request by government, but rather a product of the
interest and support of the philanthropist George
Mitchel and the NRC leadership.

The study Our Common Journey: Toward a
Transition to Sustainability set out to “reinvigorate
the essential strategic connections between scientific
research, technological development, and societies’
efforts to achieve environmentally sustainable improve-
ments in human well-being” (NRC 1999: 2). Through-
out the preparations for the 1992 Earth Summit, sup-
port from science had been included as important,
but was treated as one of many major groups, includ-
ing women, children and youth, indigenous people,
non-governmental organizations, local authorities,
workers and trade unions, business and industry, and

3 During this period I served as Director of the Office of
Forestry, Environment and Natural Resources, in the
Science and Technology Bureau, at the US Agency for
International Development (USAID).

4 The National Academy of Sciences is a “private, non-
profit, self-perpetuating society of distinguished scholars
engaged in scientific and engineering research, dedi-
cated to the furtherance of science and technology and
to their use for the general welfare. Upon the authority
of the charter granted to it by the Congress in 1863, the
Academy has a mandate that requires it to advise the
federal government on scientific and technical matters”
(NRC 1999: iii).

5 NRC reports are produced by the unpaid efforts of sci-
entists who volunteer significant amounts of their time
over several years to participate in a study group or task
force. A small staff supports their work.
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farmers needing support.6 In the enthusiastic spread
of the sustainable development concept in the after-
math of the Earth Summit and many subsequent inter-
national conferences, ‘science’, along with other ‘major
groups’, was marginalized. What, then, the Board
asked, would a serious effort by science and technol-
ogy to achieve the goals of sustainable development
look like?

The study began by reviewing the internationally
agreed goals, objectives and indicators for sustainable
development. “To meet the needs of a much larger but
stabilizing human population, to sustain the life sup-
port systems of the planet, and to substantially reduce
hunger and poverty.” While there had developed “a
broad consensus about minimal goals and targets, …
there is seldom analysis of these goals’ implications,
their potential interactions with one another, or their
competing claims on scarce resources” (NRC 1999: 14).

Progress in achieving results had been both weak
and uneven, as had many of the efforts to effectively
link science and decision-making. Robust support from
science would need to deal with the inevitable tensions
that emerge “between broadly based and highly
focused research strategies; between integrative, prob-
lem-driven research and research firmly grounded in
particular disciplines; and between the quest for gen-
eralizable scientific understanding of sustainability
issues and the localized knowledge of environment–
society interactions that give rise to those issues and
generate the options for dealing with them” (NRC
1999: 10).

Three priority actions were proposed to advance
the research agenda of “what might be called sustaina-
bility science”: an integrated place-based framework to
understand society–environment interactions; focused
research on a small set of questions needed to better
understand these interactions; and better utilization
of existing approaches to link knowledge and action.
In addition, new ways of learning from large-scale,
long-term efforts to meet major challenges were
required (NRC 1999: 10–14, 279–288).

Our Common Journey was uncommon, not only
in terms of its non-governmental origin, but also in
the depth and breadth of its exploration of what a sci-
ence in support of the sustainability transition would
require. To those interested in the transition to sus-
tainability, sustainable development,7 and the quality

of sound, scientific information to help guide advo-
cacy and action, the release of this study was a wel-
come event. Here was a serious effort to link separate
academic disciplines in order to solve urgent global
problems. In December of 1999 Our Common Jour-
ney was published.

21.4 What Was the Impact on 
Scientific Debates?

As Our Common Journey was not a typical NRC
demand-driven study requested by government there
was little precedent for following up. Also, as
expected, not everyone agreed that a new independ-
ent “sustainability science” was necessary. Following
its 1999 release, a series of seminal articles were pub-
lished over the next few years.8 These were central to
the development of sustainability science and its grad-
ual acceptance in the US and wider scientific commu-
nity. In addition, the co-chairs of the Study Group,
Robert Kates and William C. Clark, and many of the
group members participated in the various interna-
tional scientific conferences linked to preparations for
the 2002 World Conference for Sustainable Develop-
ment (WCSD).9 The International Conference of Sci-
entific Unions (ICSU), the Third World Academy of
Science (TWAS), and the World Federation of Engi-
neering Organizations played key roles in providing
science and technology input into WCSD prepara-
tions leading to a parallel Side Event.

The National Research Council followed up creat-
ing a Science and Technology for Sustainability Pro-
gram and using its convening power to establish a
Roundtable on Science and Sustainability in order to
engage leaders of government, science, business and
civil society on priority topics.10 

The most important impact of this report and the
journal articles published in the next few years has

6 See Section III on Major Groups, chapter 31 Scientific and
technological community. 31.1–31.12 of Agenda 21 at:
<http://sustainabledevelopment.un.org/content/docu-
ments/Agenda21.pdf>.

7 “… to ensure that [sustainable development] meets the
needs of the present without compromising the ability
of future generations to meet their own needs” (WCED
1987); at: <http://upload.wikimedia.org/wikisource/
en/d/d7/Our-common-future.pdf> and <http://www.
un-documents.net/wced-ocf.htm>.

8 See especially: Kates, Clark, Corell et al. (2001); Clark
and Dickson (2003); Clark (2007).

9 See for example the Freiburg Workshop report; at:
<http://sustainabilityscience.org/content;html?conten-
tid=774>

10 See at: <http://sites.nationalacademies.org/PGA/sus-
tainability/PGA_048724>.
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been the further development and rapid spread of a
new sustainability science. Over the last fifteen years
it has moved from being an interdisciplinary scientific
approach to become a recognized scientific pro-
gramme institutionalized in academic journals, under-
graduate and graduate courses, advanced degree pro-
grammes and research centres at major universities.11

Robert Kates (2010, 2011) has produced a freely avail-
able, carefully edited online source12 that provides an
excellent introduction to further development of sus-
tainability science in the context of sustainable devel-
opment. A recent textbook, Sustainability Science
(Bert de Vries, 2013) builds a framework for his stu-
dents at Utrecht University to use to both understand
and act in relation to (un)sustainable development.13

21.5 Impact on Policy Debates: The 
Case of Climate Change

Looking at US Climate change policy is instructive. Of
the sustainability challenges highlighted in Our Com-
mon Journey, global climate change stands out as one
of the most serious for a number of reasons. It affects
multiple sectors of society to move ahead toward the
transition and it has cumulative or delayed conse-
quences that are felt over a long time. In addition, its
impacts are irreversible or difficult to change, and
they interact with each other to damage earth’s life
support systems. It also provides an opportunity to
learn from a uniquely large-scale, long-term effort to
solve a global problem that requires new forms of
linkage between the natural and social sciences. New
approaches to providing policy-relevant research are

necessary, as are the means of communicating them
effectively. There are also lessons to be learned from
various policy and programme choices made around
the world.

Some background on this issue in the United
States is necessary. The year 1988 was when many woke
up to the fact that the climate was changing because of
our actions. Forty-five per cent of the US experienced
the worst drought since the ‘dust bowl years’ of the
1930s. Media coverage of the ‘ozone hole’ caused by
our use of chlorofluorocarbons (CFCs) was wide-
spread and was now linked scientifically to cancer.
Televised satellite photographs of the massive burning
of tropical forests in the Amazon and South East Asia
fed concerns that we were damaging the life-support
systems of ‘spaceship Earth’. Tropical forest burning
in Central America darkened the skies of Texas if the
wind was right. Dust storms following massive
deforestation in China were making it impossible for
Los Angeles to meet its mandated air quality targets. In
Florida, insects blown in from Africa were discovered,
and they had survived the trip. Time Magazine desig-
nated “Endangered Earth” as “Planet of the Year”
(Dressler/Parson 2011: 22-30).

Global concern about what was happening to the
climate led to the creation in that year of the Intergov-
ernmental Panel on Climate Change (IPCC), estab-
lished by the United Nations Environment Pro-
gramme (UNEP) and the World Meteorological
Organization (WMO) and subsequently endorsed by
the UN General Assembly. It regularly produces con-
sensus reports on the status of scientific understanding
of the causes, consequences, and possible responses to
global climate change caused by increasing concentra-
tions of greenhouse gases in the atmosphere. Based on
the work of thousands of volunteer scientists from
around the world, it continues to be the most credit-
able source of information for policy-makers and pol-
icy-shapers on the current state of scientific knowl-
edge on global climate change and its potential
environmental and socio-economic impacts.14

National and international organizations increased
their capacity to deal with environmental challenges,
though often starting from a low base. Non-govern-
mental environmental organizations sprang up along-
side proliferating Ministries of the Environment (and
environmental units in most other government minis-
tries). NGOs had been negotiating among themselves
and by the time diplomatic negotiations about a
framework convention began they were in place and
prepared. 

11 For a general overview see “Sustainability science” (31
December 2013), in: Wikipedia, The Free Encyclopedia;
at: <http://en.wikipedia.org/w/index.php?title=Sus-
tainability_science&oldid=588503013>. See also
<https://en.wikipedia.org/w/index.php?title=Sustain-
ability_science&oldid=588503013> for an overview of
various approaches to sustainability science (5 Febru-
ary 2014).

12 Available at: <http://www.hks.harvard.edu/centers/cid/
publications/faculty-working-papers/cid-working- paperno.
-213>. 

13  Bert J. M. de Vries has taught a course on sustainability
science at Utrecht University for many years, in connec-
tion with his research at the Netherlands Environmen-
tal Assessment Agency (PBL). This textbook is based on
that course. The book provides a historical introduction
into patterns of past (un-)sustainable development and
into the emergence of the notion of sustainable devel-
opment (de Vries 2012: 11–30). 
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The involvement of civil society and especially the
part played by NGOs was historic. In her award-win-
ning Foreign Affairs article “Power Shift”, Jessica Tuch-
man Mathews put it this way:

Whether from developing or developed countries,
NGOs were tightly organized in a global and half a
dozen regional Climate Action Networks, which were
able to bridge North–South differences among govern-
ments that many had expected would prevent an agree-
ment. United in their passionate pursuit of a treaty,
NGOs would fight out contentious issues among them-
selves, and then take an agreed position to their respec-
tive delegations. When they could not agree, NGOs
served as invaluable back channels, letting both sides
know where the other's problems lay or where a com-
promise might be found.

As a result, delegates completed the framework of a
global climate accord in the blink of a diplomat’s eye—
16 months—over the opposition of the three energy
superpowers, the United States, Russia, and Saudi Ara-
bia. The treaty entered into force in record time just two
years later. Although only a framework accord whose
binding requirements are still to be negotiated, the
treaty could force sweeping changes in energy use, with
potentially enormous implications for every economy
(Mathews 1997).

The result was the first international agreement on cli-
mate change, the UN Framework Convention on Cli-
mate Change (UNFCCC). Under the Framework
Convention, countries agreed on a goal of stabilizing
greenhouse gas concentrations in the atmosphere at a
level that would prevent dangerous anthropogenic
interference with the climate system. The Framework
Convention was signed by US President George H.
W. Bush and ratified unanimously by the US Senate.
In the two decades since the signing of the Frame-

work Convention, earth scientists have confirmed the
basic climate science through both modelling and
observations. Warming and other changes to the
earth system are under way, and the dangers look
even graver than they did two decades ago. 

The UNFCCC was, however, only a framework
for further negotiations. By 1995, countries realized
that the provisions for emission reductions in the
Convention were inadequate. They launched negotia-
tions to strengthen the global response to climate
change, and, two years later, adopted the Kyoto Pro-
tocol that legally commits developed countries to
emission reduction targets. 

The Clinton administration had signed the treaty
over the written objections of the Senate, but had not
proceeded to seek the advice and consent of the Sen-
ate necessary to ratify the treaty, knowing it would be
defeated. In the foreign policy arena, the Senate has
the authority of “advice and consent” regarding treaty-
making. Given the difficulty of winning the two-thirds
vote necessary for treaty ratification in the US, the
Clinton administration, as others have done in the
past, was considering ways of achieving some of the
goals of the treaty without formal ratification.

Yet preliminary progress had been made on this
major threat to planetary sustainability and through
the IPCC, scientists from around the world were play-
ing a critically important role. Our Common Journey
was published in October of 1999. The time seemed
ripe for an important contribution from sustainability
science to US policy. Then the political climate
changed radically.

21.6 Bush: A Radical Change in 
Context

In 2000, shortly after publication of Our Common
Journey, there was the disputed election of George
Bush, ultimately decided by a conservative US Supreme
Court. Two months after taking office in January 2001,
the Bush administration announced that the US would
not ratify the Kyoto Protocol for reducing greenhouse
gas emissions, claiming scientific uncertainty in addi-
tion to negative effects on the US economy as two of
the reasons. The “lack of scientific knowledge” argu-
ment was retracted later in the face of several NRC
reports and criticisms from the larger scientific com-
munity, including many scientists working in the fed-
eral government. 

Then came the September 11, 2001 attacks on the
World Trade Center, the Pentagon, and the attempted

14 The Fifth Assessment Report (AR5) of the IPCC
released in 2013 and 2014 provides a clear view of the
current state of scientific knowledge relevant to climate
change; see <http://www.ipcc.ch/The Fifth Assessment
Report>. It comprises three Working Group (WG)
reports and a Synthesis Report (SYR). The IPCC Work-
ing Group I (WG I) assesses the physical scientific
aspects of the climate system and climate change. Work-
ing Group II (WG II) assesses the vulnerability of socio-
economic and natural systems to climate change, nega-
tive and positive consequences of climate change, and
options for adapting to it. It also takes into considera-
tion the interrelationship between vulnerability, adapta-
tion and sustainable development.  Working Group III
(WG III) assesses options for mitigating climate change
through limiting or preventing greenhouse gas emis-
sions and enhancing activities that remove them from
the atmosphere.
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attack on the White House [foiled by the heroic pas-
sengers crashing their own plane]. All was televised,
recorded in heartbreaking detail, and replayed over
and over. Shock, anger, and fear rocketed through
modern communications media and triggered an
angry patriotism not seen since the attack on Pearl
Harbor that launched a previously reluctant America
into World War II. When an aide whispered into the
ear of President George Bush that the United States
was under attack, he sat frozen in a tiny chair in a
classroom where he had been reading a story to the
children. He looked stunned, ‘gobsmacked’, momen-
tarily paralyzed, as were millions of others around the
globe, by this unexplained, horrendous event. There
followed a great deal of understandable confusion.
After Pearl Harbor it had been clear what America
needed to do. President Roosevelt had seen the neces-
sity for some time. In addition to his thoughts on the
matter, he had a large number of ideas brilliantly and
frequently articulated by the British prime minister
Winston Churchill. President Bush did not know what
to do. It was not clear what was happening and why.
The who-what-when-where-why-and-how questions had
no answers. And Bush was no Roosevelt nor was he a
Churchill.

A large new bureaucracy, Homeland Security, was
created and an ill-defined ‘War on Terror’ was
launched. As the administration prepared to invade
Iraq (never linked to the 9/11 attacks), the style, tone
and rhetoric of US foreign policy seemed to come out
of a sort of Clint Eastwood ‘spaghetti western’. In the
process, the G. W. Bush administration not only failed
in its ill-conceived objectives, it also undermined US
credibility, squandering the immense global sympathy
and goodwill that followed the 9/11 attacks. The fol-
lies of the occupation of Iraq and ‘nation-building’ in
Afghanistan followed, with an agenda dominated by
claims of keeping America safe from real or suspected
enemies, foreign and domestic. Having inherited a
rare balanced budget from the Clinton administra-
tion, failing to pay for the immense costs of his poli-
cies G. W. Bush plunged the country into debt.

In her 10 October 2007 Congressional Testimony
before the House National Security and Foreign
Affairs Subcommittee, Jessica Tuchman Mathews
stated that:

The events of 9/11 have had far less of an effect on the
real world than that day had on the American psyche.
Iraq is a very different matter. The war’s monopoly on
our political energy has now stretched to 5 years—an eon
in a time of fast-moving global change. One of its great-
est—as yet uncounted—costs is the degree to which it has
sucked the oxygen from almost every other issue. A dra-

matically changing global climate might as well not be
happening. The reappearance of huge federal budget
deficits is hardly noticed. The need for change in an
unsustainable energy policy has barely surfaced. And, in
these five years a number of international security prob-
lems have grown, from neglect, into full-blown crises
(Mathews 2007: 2).

After the mess made during the first term by going to
war and not paying for it, and after the failure of
promised results was revealed to be based on (wilful?)
ignorance, avoiding available information by knowl-
edgeable people, and after his actions were executed
with all the bravado, arrogance and sensitivity of a
Hollywood gunslinger, George W. Bush was re-
elected. 

The electorate does not pay attention to many
details. Many in the Washington foreign affairs com-
munity working on a wide range of global issues,
including some colleagues working on security and
terrorism issues, were shocked. Friends in the foreign
press and diplomatic services expressed incredulity. I
recall a social scientist talking about an analysis of vot-
ing patterns reporting that the pattern in this election
was largely unchanged, with the exception of young
mothers in the South, who had changed their former
vote to support Bush this time. The reason most given
for the switch was to “avoid changing Commanders-
in-Chief in time of war”. So it went.

The negative results of the Bush administration
environment policies have been well documented. For
example, on 16 January 2009, four days before he left
office the White House released a bulletin describing
Bush as a careful steward of the environment. The
same day the Natural Resources Defense Council
(NRDC), the Sierra Club and many others took vigor-
ous exception. Suzanne Goldenberg’s article “The
worst of times: Bush’s environmental legacy exam-
ined” in The Guardian of 16 January 2009 details
their near universal outrage. They saw the Bush years
as a concerted assault on environmental progress,
from the administration’s undermining of the science
of climate change to its dismantling of environmental
safeguards and its uncritical support for mining and
oil interests. Frequently mentioned was not only his
failure to act on global climate change but his admin-
istration’s covert attempt to silence the science alert-
ing us to the urgency of the problem.15

In terms of the very real but less immediately sali-
ent threat of global climate change and the more gen-

15 See at: <theguardian.com>, Friday 16 January 2009,
10.45 EST.
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eral challenge of the transition to sustainability, the
administration seemed happy to abdicate both
domestic and global environmental leadership, mini-
mize the problem, and roll back much hard-won pro-
gress (see for example Kennedy 2005).

Following the Kyoto announcement, the group
responsible for coordinating and integrating US gov-
ernment research on climate, the Global Change
Research Program (GCRP) was renamed with the
weaker title of the Climate Change Science Program
(CCSP). The Bush administration was to be regularly
charged with suppressing scientific information and
its implications for society. 

21.7 Challenges of the UNFCCC 
Framework

Independently of the actions of the Bush administra-
tion, criticism of the UNFCCC process had been
growing. In the winter of 2000, international talks on
the implementation of planned emissions standards
again faltered, a resolution again postponed (Victor
2011, 2011a). Outside the environmental community,
and even within it, support for Kyoto weakened.
Indeed Earth Summit agreements on climate, biodi-
versity and desertification had not produced any con-
crete results on climate, biodiversity or desertification.

Many reasons for the repeated failure of these
attempts to forge global environmental agreements
were offered (Victor 2011; Bell 2011). The most persua-
sive related to the architecture of negotiations under
UN auspices—an inclusive process, involving 194 coun-
tries—polluters, victims and everyone in between—all
of whom officially have equal weight in the proceed-
ings and any single nation might block the will of all
the others. Goals and objectives produced this way
will be too broad and vague because governments in
that setting are unwilling to do anything more con-
crete. Negotiations now include a bigger basket of
issues than most multinational talks—including wean-
ing whole economies off coal and oil, protecting dis-
appearing forests, saving the small island states that
are likely to be underwater within a few decades, and
managing all the related costs.

Suggestions for improvements have included
encouraging bottom-up initiatives at national, regional,
and global levels and leveraging national self-interest
rather than wishful thinking (Bell 2011).

Moving to a variety of nimbler negotiating vehicles sup-
plementing the UNFCCC is worth a try, as is disentan-
gling goals for emissions reductions from debates about

legal structures and venues. The large docket of issues
could be broken up, narrowing specific negotiations by
issue or region, by greenhouse gas emissions contribu-
tion, or by tools and methods to achieve greenhouse gas
reductions. Finally, climate change talks, which involve a
problem with the potential to disrupt the life of every
human on earth, must graduate into the elite arena.
They should be directly guided by powerful ministries,
which can make commitments and sell them at home in
ways most environmental authorities cannot. 

Controlling greenhouse gas emissions is a messy real-
world challenge that will most likely require an … evolv-
ing progression of messy real-world solutions. But if the
climate establishment can acknowledge more variation
of approaches and entry points, it increases its chances
of realizing its most important goals, even if it does not
tie a nice, neat bow on them (Bell/Blechman/Zigler
2011: 4).

However, giving talks top-level attention, segmenting
issues, and diversifying negotiating arenas all seem
promising. It is precisely because climate disaster is
impending that the world should get creative about
addressing the problem. Within the UN negotiating
framework, however, it will be hard to get them to
consider approaches that might challenge the rule of
consensus, which many equate with equity (Bell/
Blechman/Zigler 2011: 3).

In fact, a number of countries, including the US,
have been diversifying their approaches for some
time. And there are some bright spots. In the absence
of federal leadership, and in some cases because of it,
much progressive action was led by states and cities.
California, the sixteenth largest emitter of carbon
dioxide worldwide, for example, is among several US
states that have entered into partnerships or passed
laws for controlling greenhouse gases ahead of, even
in spite of, the federal government. 

In August 2006, not long after the publication of
the 2006 Stern report on global warming that he had
requested, Prime Minister Tony Blair made history by
travelling to and signing, with Republican Governor
Arnold Schwarzenegger, an agreement with the state of
California to cooperate on a range of global environ-
mental issues. “California will not wait for our federal
government to take strong action on global warming”,
said Governor Schwarzenegger, a Republican, who
would also send a wake-up call to US automakers by
creating emissions standards for automobiles.16 The
Bush administration attempted to halt this action,
claiming federal responsibility. They were overruled
by the Supreme Court on the grounds of States’ Rights.

16 See at: <http://gov.ca.gov/news.php?id=2770>.
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In August 2008, Massachusetts moved forward
with a comprehensive regulatory program to address
climate change. The Global Warming Solutions Act
(GWSA) requires Massachusetts to set economy-wide
greenhouse gas (GHG) emission reduction goals to
achieve reductions of as much as twenty-five per cent
below 1990 state-wide levels by 2020, and eighty per-
cent below those levels by 2050.17

A month before the 19th Conference of Parties
(COP19) in November 2013 in Warsaw, California
launched a regional pact to harmonize and intensify
the efforts of California, Oregon, Washington, and
British Columbia to reduce greenhouse gases. “Cali-
fornia isn’t waiting for the rest of the world before it
takes action on climate change”, said Governor Brown.
“Today, California, Oregon, Washington and British
Columbia are all joining together to reduce greenhouse
gases”. Recently the California Air Resources Board
announced an agreement with Quebec outlining steps
and procedures to fully harmonize and integrate their
cap and trade programmes. In September 2013, Gov-
ernor Brown joined China’s top climate official,
National Development and Reform Commission Vice
Chairman Xie Zhenhua, to sign a first-of-its-kind agree-
ment on climate change between the commission and
a subnational entity. This followed landmark partner-
ships established earlier this year on the governor’s
Trade and Investment Mission to China, including
agreements signed with China’s Minister of Environ-
mental Protection Zhou Shengxian to improve air qual-
ity and with Jiangsu province to promote renewable
energy.18

These actions by California and New England are
meant as examples of the large number of actions
taken by states, municipalities, businesses, voluntary
organizations, schools and churches, homeowners,
and consumers of automobiles and appliances. 

21.8 Obama—Beginning the 
Turnaround?

On 20 January 2009, Barack Hussein Obama became
the forty-fourth president of the United States. Within
the week he issued two presidential memoranda on
energy. One directed the Department of Transporta-

tion to increase fuel efficiency standards to 35 miles to
the gallon (15 km/l) and the other directed the Envi-
ronmental Protection Agency (EPA) to allow individ-
ual states to set stricter tailpipe emissions regulations
than the federal standard. In February he provided $54
billion in funds to encourage domestic renewable
energy production, make federal buildings more
energy-efficient, improve the electricity grid, repair pub-
lic housing, and weatherize modest-income homes. 

Presidential memoranda and proclamations do
not require Congressional approval. This is critically
important. The US government was designed, quite
deliberately, not to work very well. The design works,
perhaps too well. Separations of powers, checks and
balances, make it very difficult to do much in many
areas. It is extremely easy to halt actions. There is a
long list of actions requiring Senate confirmation, but
the presidential ability to negotiate an international
agreement stands out. Any agreement must receive
the advice and consent of the Senate by a two-thirds
majority. This is why the Clinton/Gore administration
never sent the Kyoto Protocol they had signed for-
ward to the Senate. It had no chance of passage. 

In 2010 the EPA issued rules restricting green-
house gas emissions from cars and trucks by 2012.
This was based on the Agency’s finding that green-
house gasses harm human health. As in the case with
CFCs, the scientific link to a threat to health created
motivation and powerful justifications for action.

Obama re-engaged positively in international cli-
mate negotiations, attending the December 2009
Copenhagen COP, which left many with very reduced
expectations of what was possible through the
UNFCCC process.

In April of that year he launched the Major Econ-
omies Forum on Energy and Climate, to facilitate a
candid dialogue among major developed and develop-
ing economies on climate change and the challenge of
clean energy. The seventeen member economies are:
Australia, Brazil, Canada, China, the European Union,
France, Germany, India, Indonesia, Italy, Japan,
Korea, Mexico, Russia, South Africa, the United King-
dom, and the United States. Their Forum on Energy
and Climate works to drive transformational low-car-
bon technologies in the energy sector. The Climate
and Clean Air Coalition to Reduce Short-Lived Cli-
mate Pollution focused on such short-lived pollutants
as methane, black carbon, and hydrofluorocarbons
(HFCs). Together these account for one-third of cur-
rent global warming, and addressing them can pre-
vent more than two million premature deaths a year,
and avoid the annual loss of over thirty million tons of

17 See at: <http://www.mass.gov/eea/pr-pre-p2/pr-2010/
press-release-re-clean-energy-and-climate-plan.html> and
<http://www.mass.gov/eea/agencies/massdep/air/cli-
mate>.

18 See at: <http://gov.ca.gov/news.php?id=18205>.
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crops. Partnership has expanded beyond the founding
partners (Bangladesh, Canada, Ghana, Mexico, Swe-
den, and the UN Environment Programme) to include
over thirty countries and the European Commission.

At the 2011 Asia–Pacific Economic Cooperation
(APEC) Summit, leaders agreed to eliminate non-tar-
iff barriers to environmental goods and services, thus
lowering costs and increasing the dissemination of
clean technologies. Leaders further committed to
phasing out inefficient fossil fuel subsidies and aimed
to reduce the energy intensity of APEC economies by
forty-five per cent by 2035. In June 2013, President
Obama and Chinese President Xi agreed to work
together and with other countries to use the Montreal
Protocol to phase down HFCs, a critical step forward
towards a global agreement. In June 2013 President
Obama launched a comprehensive Climate Action
Plan.19

His Climate Action Plan, his 25 June 2013 speech
on climate change20 and his 2014 State of the Union
Speech to Congress21 leave no doubt as to the serious-
ness of his intentions and the effort he has made to do
what he can using the powers of the Presidency. How-
ever, a polarized, gridlocked Congress dominated by
right-wing extremists hampers him. 

While Obama certainly represents a turnaround in
the Presidency, he is in many areas limited to actions
that do not require Congressional action. He must
deal with a Congress that demonstrates little capacity
or interest in solving problems and has dedicated
much of its time to defeating anything he proposes.

21.9 Polarization, Gridlock and a 
Trickle of Contrarians

The evidence from hundreds of scientific and economic
studies finds serious to grave impacts on agriculture,
coastlines and associated settlements, and ecosystems,
as well as increasing acidification of the oceans and
threats to many species around the world. Science pro-
gresses, the earth warms, glaciers melt, the oceans
become increasingly acidic, but the climate contrarians
change not (Nordhaus 2012: 85). 

Contrarians are becoming fewer in number, less and
less credible, and not nearly as well funded as in the

past. People look around at storm damage, floods,
and droughts and know the climate is changing. The
process had been similar in the case of regulating
tobacco and controlling chlorofluorocarbons.

The insurance industries in the US as in Europe
were early believers in the problem of climate change
as they saw the effects of the increases in the fre-
quency and severity of storms consistently predicted
by the scientists. This cost them money so they paid
attention. The support funds from industries threat-
ened by efforts to reduce greenhouse gas emissions
are much reduced. Even the US Chamber of Com-
merce, with much of industry, has now accepted the
reality of climate change caused by greenhouse gas
emissions. The press has belatedly become more
responsible in looking at the credibility of its sources.

The political gridlock in Washington these days is,
however, different. Two of Washington’s most
respected and even-handed analysts22 wrote It’s Even
Worse than It Looks: How the American Constitu-
tional System Collided with the New Politics of
Extremism which became a New York Times best-
seller. The Republican Party today, they report, has lit-
tle in common even with Ronald Reagan’s GOP, or
with earlier versions that believed in government. It has
become “an insurgent outlier—ideologically extreme;
contemptuous of the inherited social and economic
policy regime; scornful of compromise; unpersuaded
by conventional understanding of facts, evidence and
science; and dismissive of the legitimacy of its politi-
cal opposition” (Mann/Ornstein 2013: [Kindle Edi-
tion] 178).

They also charge the press with using false equiva-
lence to explain outcomes, when Republican obstruc-
tionism and Republican rejection of science and basic
facts have no Democratic equivalents. It’s much easier
to write stories that convey a false impression that the
two sides are equally implicated. 

Obama’s re-election in 2012 was a setback for
Republicans and a number of Republicans interested
in solving problems are beginning to speak out. But
too many remain worried about having to face well-
funded right-wing challengers. Recent polls show a
declining popularity of the Republicans, seen as too

19 See at: <http://www.whitehouse.gov/share/climate-action-
plan>.

20 See at: <http://www.whitehouse.gov/the-press-office/
2013/06/25/remarks-president-climate-change>.

21 See at: <http://www.whitehouse.gov/the-press-office/
remarks-president-state-union-address>. 

22 Norman Ornstein of the American Enterprise Institute
and Thomas Mann of the Brookings Institution are
political scientists with decades of providing even-
handed analysis of Washington politics, and especially
of Congress. Their 2006 volume The Broken Branch
focused on the institutional shortcomings of Congress
while this volume examines the broader current political
dysfunction. 
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extreme and out of touch. The polls also revealed new
lows for the federal government but record highs for
State and municipal government.23 

21.10 Conclusions 

The NRC Study Our Common Journey: Toward The
Transition to Sustainability contributed to the pro-
cess of strengthening and energizing the connections
between science, technology and engineering and
their efforts to support the transition to sustainability.
It did this through the normal scientific channels of
publishing to a largely scientific audience, and in addi-
tion through the vigorous and determined interna-
tional outreach efforts of co-chairs Kates and Clark
and the extraordinary scientists in the Study Group as
well as Sherburne Abbott, the lead NRC staff person
responsible for organizing, editing and frequently in
some cases writing. They are themselves movers and
shakers in influential institutions and one could track
the marks they have left in intellectual contributions,
institutional capacities, and undergraduate and gradu-
ate programmes. They participated in many of the
preparations for the 1992 World Conference for Sus-
tainable Development (UNCED) in Johannesburg,
South Africa, which provided rare opportunities for
strengthening international scientific cooperation in
developing sustainability science. The World Confer-
ence failed to meet expectations. 

Efforts aimed at global and national policy-making
mostly failed not for want of trying but because of the
collapse of global environmental summitry and the
Bush administration’s disinterest in, ignorance of, and
animosity toward what many regard as the greatest
strategic threat to our security we have yet faced. The
high level governmental demand for support and
cooperation from scientists working on sustainability
issues that one could expect from the Clinton/Gore
administration had been replaced with outright hostil-
ity and suppression of research results. 

Fortunately, failure is mostly confined to the fed-
eral government in Washington. The front line of prob-
lem-solving has shifted to states and municipalities, to
educational institutions and research centres, to the
many partnerships between NGOs, scientists, engi-

neers and corporations who see a decarbonizing
future as an opportunity. 

The feedbacks keep on coming. Storms, wind,
drought, and crazy weather are, as predicted, becom-
ing stronger and more frequent. Dramatic and some-
times disastrous events can influence policymakers by
demanding their attention. The global science assess-
ment of the IPCC becomes ever more solid and sensi-
tive and can now give better information on actions
that work.

In an interview on 26 January 2013 during the
World Economic Forum, Lord Nicholas Stern reflect-
ing on his 2006 Stern Report said he actually underes-
timated the risks posed by global climate change. At
the same meeting International Monetary Fund
(IMF) Director Christine Lagarde, former Conserva-
tive Finance Minister of France, noted the “Increasing
vulnerability from resource scarcity and climate change,
with the potential for major social and economic dis-
ruption”. She called climate change “the greatest eco-
nomic challenge of the twenty-first century”.24

Global climate change is just one of the many
threats to a sustainability transition along with
extreme poverty, the growing gap between rich and
poor within as well as between countries, terrorism,
crime, pollution, disease, weapons of mass destruc-
tion, environmental protection, non-tariff trade barri-
ers, intellectual property, and the challenge of cooper-
ative governance where states are challenged by an
ever growing number of non-state single-interest
actors. Overall there is a rapidly expanding poorly-reg-
ulated market economy that continues on a collision
course with our planet. These problems are all global.
They must be solved and managed globally. This will
require institutional capacities and systems of govern-
ance that are currently lacking. Sustainability transi-
tion studies have begun to address this need.

23 See Pew Research Center; at: <http://www.people-
press.org/2013/02/26/gop-seen-as-principled-but-out-of-
touch-and-too-extreme/2/> and at: <http://www.peo-
ple-press.org/2013/04/15/state-govermnents-viewed-
favorably-as-federal-rating-hits-new-low/2/>.

24 Nicholas Stern: “I got it wrong on climate change—it’s
far, far worse”; at: <http://www.theguardian.com/envi-
ronment/2013/jan/27/Nicholas-stern-climate-change-
davos/print>.
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22 Geopolitics, Ecology and Stephen Harper’s Reinvention of Canada

Simon Dalby1

Abstract

The election of the Conservative Party to power in Canada in 2006 brought with it a vision of the world that
was much more competitive than previous Liberal or much earlier conservative visions. Key to all this, and the
focus of this chapter, is an attempt to reinvent Canada as a player in a world of competitive geopolitics rather
than as a good citizen in a shared biosphere. Foreign and domestic policy have been shaped by this new view,
leading to the abrogation of the Kyoto protocol and, given the identification of Canada as an energy super-
power and oil exporter, substantial attacks by the government on environmental science and regulatory pro-
cesses, apparently because these might obstruct resource company projects. What is being sustained in this pro-
cess is a vision of Canada antithetical to what in most parts of the world would be considered sustainable. The
lessons to be learnt for sustainable transitions are many, most notably the importance of thinking carefully
about conventional politics and the dangers of narrowly-cast nationalist and populist attacks on environmental
policies and sustainability initiatives. 

Keywords: Canada, geopolitics, Harper Government, neoconservative, political strategy. 

22.1 Whatever Happened to Canada?1

In the 1980s Canada had a reputation as a leader in
developing environmental policy. The establishment
of the International Development Research Centre
(IDRC) with its international network of activists and
academics made development a key theme in policy
discussions. The Canadian International Develop-
ment Authority (CIDA) delivered aid, at least some of
which was environmentally sensitive. Much of the
background work on the World Development Com-
mission on Environment and Development (WCED)
in the 1980s was done in Ottawa. The Montreal Pro-
tocol, a key part of the international framework for
controlling and subsequently stopping the production
of ozone-depleting chemicals, was named after a
Canadian city where some of the key negotiations
were conducted. The Global Atmosphere Conference
of 1988 was held in Toronto, and issued statements

that explicitly linked climate change to global security
in terms that are now familiar a generation later.

Focusing more explicitly on the domestic scene,
environmental regulations were a fairly widespread
matter for the Federal Government in the 1970s,
although the division of powers in the confederation
does give the ten Provinces responsibility for oversee-
ing the exploitation of natural resources. Nonetheless
given Federal responsibilities of fisheries, oceans and
water issues, and the system of national parks, there
was an active Federal presence on environmental mat-
ters. Major research efforts to develop plans for a
“Conserver Society” were undertaken in the 1970s
(Solomon 1978). By the early 1990s, coincident with
the Earth Summit in Rio, ‘Green Plans’ were in place
to deal with many matters of sustainability. Connect-
ing the domestic and the international spheres, Cana-
dian businessman Maurice Strong oversaw both the
1972 Conference on the Human Environment in
Stockholm and the United Nations Conference on
Environment and Development twenty years later in
Rio de Janeiro.

Another twenty years later the Canadian situation
is very different. While both the 1980s government
and the Harper government in power from 2006
include the term ‘conservative’ in their name, they

1 Simon Dalby PhD is CIGI Chair in the Political Econ-
omy of Climate Change, Balsillie School of International
Affairs, and Professor of Geography and Environmental
Studies, Wilfrid Laurier University, Waterloo, Ontario,
Canada; Email: <sdalby@gmail.com>. 
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were very different political entities. Canada abro-
gated its Kyoto protocol commitments, walking away
from the agreement rather than dealing with the con-
sequences of its failure to abide by its obligations. By
2014 CIDA effectively no longer existed. The Tar
Sands in Alberta were a cause célèbre among environ-
mentalists looking for a symbol of everything that is
wrong with contemporary economic trajectories. The
huge tailing ponds and massive infrastructure tearing
up the boreal forest while using natural gas to power
the transformation of bitumen into petroleum is the
classic example of carboniferous capitalism run amok.
Prime Minister Stephen Harper proudly boasted of
Canada as an energy superpower while defunding
environmental research and silencing scientists. Some
of his ministers hinted darkly at sinister foreign inter-
ests behind environmental objections to the extrac-
tion of Canadian resources and the operation of Can-
ada-based mining companies in many other parts of
the world. Canada’s environmental performance was
rated with Kazakhstan and Saudi Arabia in the inter-
national environmental hall of shame! This was a very
different Canada (Kaplan 2011) and one with a for-
eign policy that was narrowly focused and little inter-
ested in multilateral arrangements (McLeod Group
2012).

Given the ideologically driven nature of the
Harper government’s silencing of dissent and aban-
donment of much environmental science, activists
and scientists ruefully joked that Canada has moved
from “reality-based decision-making” to “decision-
based reality-making”. Watching the Federal political
scene in recent years in Canada there is much truth to
this assertion; the agenda for Canada’s Conservative
government (2006-2015) was driven by the resource
sector and short-term extractive industry profitability.
The mining boom stretched round the world; it
wasn’t just a domestic matter (Gordon 2010). The
electoral support the Conservative Party drew from
rural and resource extractive industries was coupled
to an ideological argument that this is the route to
material wealth, and hence environmentalists who
would regulate the industry and examine its project
proposals too closely in regulatory hearings were a
danger to the prosperity and suburban lifestyle that is
portrayed as the envy of much of the world. After all,
immigrants supposedly come to Canada precisely to
get the benefits of this mode of consumption, based
on Canada’s traditional economic priorities of provid-
ing resources to the North American industrial sys-
tem, if not to the global economy.

While the environmentally-friendly image of Can-
ada was never the whole story, and there are histories
of industrial pollution and resource exploitation
across the country that are by no stretch of the imag-
ination ‘sustainable’ (Baldwin/Dalby 2010), nonethe-
less the abandonment of anything more than the pre-
tence to be good environmental stewards on the part
of the current Federal government is noteworthy. The
rhetoric of environmental protection persists, when
necessary, as in making the case that Tar Sands petro-
leum is extracted in a manner that is supposedly envi-
ronmentally benign, but the reduction of monitoring
and research and the effective muzzling of federal sci-
entists makes it clear that this is only public relations.

There are some important lessons to be learned
from the sad example of Canadian federal politics
that need to be remembered in thinking about strate-
gies for sustainable transitions in other places. The
first lesson is that environmentalists forget about the
finer points of politics at their and the planet’s peril.
As Australians with the Howard and more recently
Abbott governments have also learned, the departure
from power of parties sympathetic to at least some
environmental causes can set sustainability back dra-
matically. It makes getting sustainability back on track
all the more difficult by entrenching the power of cer-
tain sectors of the economy and scrapping research
and monitoring that allow environmental matters to
be assessed and debated in a reasonable manner. This
is precisely what the Federal government in Canada
set about doing in 2006 with very worrisome conse-
quences for both Canada and the planet. All this mat-
ters because a politics very different from the policies
of the Conservative Party in Canada are needed if sus-
tainability is to be taken seriously. 

22.2 Canada’s Conservative 
Government

After a couple of minority parliaments from 2006 to
early 2011, and some political manoeuvrings that
raised the ire of many Canadians, the Conservative
Party formed a parliamentary majority government in
May 2011. Given the peculiarities of the “first past the
post” Westminster-style electoral system, this was
achieved with the support of only about forty per cent
of those who actually voted. While the name Conserv-
ative is still there, this was a corporate agenda led gov-
ernment with a populist right-wing rhetoric (drawn
from its 1990s predecessor “The Reform Party”) deter-
mined to remake the country, and one apparently
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more obsessed with partisan motivation than has usu-
ally been the case in Canadian federal politics (Nadeau
2010). The result was an ideological agenda supporting
the oil industry in Alberta and Saskatchewan mainly,
and defining energy security in terms of fossil fuel pro-
duction. Canada is supposedly an energy superpower,
and the supplier to the North American market, and
possibly in the future elsewhere further afield if the
Keystone pipeline to Texas or the Northern Gateway
one across the north of British Columbia get built in
coming years.

Stephane Dion, the former Liberal environment
minister who had been a key part of the Kyoto pro-
cess, was ridiculed when, as subsequently leader of
the Liberal Party he introduced a set of policy sugges-
tions for a green shift in Federal taxation to tax car-
bon and compensate by reducing income taxes. Popu-
list rhetoric against taxes was used to ridicule the
proposed policy and ensure that it never got reasona-
bly discussed. Dion lost the 2008 election when he
ran on a “green shift” electoral platform. This has
made carbon taxes more difficult to implement in
Canada, although the province of British Columbia
has one that has been used to fund popular public ser-
vices which might have potential for wider application
should political entrepreneurs emerge willing to pro-
mote such a system elsewhere (Elgie/Mackay 2013).
Michael Ignatieff who mostly ignored climate change
in his subsequent unsuccessful attempt to remove Ste-
phen Harper in the 2011 election subsequently replaced
Dion as leader.

The Conservatives long made the argument that
they will follow American policies when it comes to
climate change so as not to impinge on Canadian
business, but in the process abandoned any attempt to
take the initiative and develop a comprehensive ‘made
in Canada’ policy. Despite useful reductions in coal-
burning power station emissions, mostly as a result of
Provincial initiatives in Ontario in particular, it is clear
that even the modest Federal promises for reductions
in fossil fuel emissions are unlikely to be met. No Fed-
eral strategies on renewable energy development
emerged; windmills and solar panels were left to the
provinces concerned with their own energy grids and
sustainability issues. While this makes sense in that
these are mostly provincial responsibilities in Canada,
an energy superpower means in this case one that sup-
plies natural gas and petroleum, not one that thinks
seriously about the long term and about how sustain-
able futures are to be powered. It was a policy that
effectively locks Canadian policy into a carbon trap

dependent on markets for high-priced marginal petro-
leum supplies long into the future (Haley 2011).

Abandoning much of the earlier legislation and
regulations that required environmental reviews of
developments, the omnibus budget bill of April 2012
eviscerated Federal environmental regulations and cut
government science capabilities, while censoring scien-
tists’ public statements and refusing to allow them to
do media interviews without prior clearance from gov-
ernment political overseers (Turner 2013). This led to
unprecedented protests by scientists in the summer of
2012 focused on the theme of the “death of evi-
dence”. This theme also captures other government
changes such as the evisceration of census information
gathering and reducing the functions of Statistics Can-
ada as part of the overall reduction in public knowl-
edge about Canada. Further cuts to Federal oversight
of lakes and waterways followed in 2013 and the trend
to abandon environmental protection continued; the
mantra of business self-regulation was related to the
abandonment of data collection and monitoring
across the country.

Kyoto protocol abrogation fitted into this agenda
too. While it was clear that Canada was never going to
make cuts in energy use that would get overall emis-
sions down to the 1990-based targets, “Canada’s New
Government”, as the Conservative Party wished to be
known in its early years in power, abandoned even the
pretence that Canada would try. There was certainly
no intention of spending money on offsets to pay for
non-compliance. Arguing that remaining in Kyoto
would unreasonably hamper Canadian oil companies
and that it was obviously an ineffective agreement; the
decision to abandon it was entirely in keeping with a
government focused only on resource development.
The lack of concern with the precedent, or the abro-
gation of any attempt at political leadership on a mat-
ter of global importance, was in keeping with the
Conservative ideological agenda that showed scant
concern for the wider world (Bosold/Hynek 2010).
Unless, of course, there were domestic constituencies
whose votes might count in the electoral calculus that
kept the government in power by a narrow margin;
foreign policy was understood here as important in so
far as it generates electoral benefits.

In turn this was related to what at least initially
was seen as a much more militaristic foreign policy by
Harper, who was happy to lend Canadian forces to
imperial actions in Afghanistan and subsequently
Libya, although the total amount of resources chan-
nelled to the military was not in keeping with a major
shift to a more muscular foreign policy (Lang 2012). A
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persistent series of failures in the procurement pro-
cess for the F-35 fighter jet programme undermined
the credibility of at least some of this focus on the mil-
itary (Nossal 2012/13); subsequent budget constraints
in 2014 severely limited military purchases and caused
outrage among veterans’ groups where health benefits
are limited while money is spent on commemorating
past military actions. But the tone of foreign policy is
clearly much more militarist than Canadian policy in
previous governments; peacekeeping is a thing long
abandoned by Canadian governments despite its ear-
lier useful contributions to international affairs.
NATO actions in support of American initiatives have
been undertaken, including in Afghanistan and Libya;
UN peacekeeping missions mostly have not (Char-
bonneau/Cox 2010).

The ideological orientation of the government
was one where the world is understood in competitive
terms, one where international action is a matter of
self-interested action, a matter of “enlightened sover-
eignty” in foreign minister John Baird’s (2011) terms
where temporary coalitions of interest matter, and
international institutions don’t. Unless, that is, Israel
was concerned, where by specifying it as a democracy
surrounded by non-democracies, unabashed support
for whatever it does was apparently the obviously
morally correct foreign policy (Martin 2012). The
abrogation of a nuanced foreign policy in favour of
moralistic slogans and the periodic denunciation of
Iran was quite clear. Some of this was plainly driven
by domestic electoral considerations appealing to
immigrant groups, but a confrontational geopolitics
underlay this explicitly.

Domestically the removal of many environmental
regulations and the effective carte blanche given to
resource companies violated the provisions of many
of the treaties signed with the indigenous groups who
were conquered and dispossessed in the process of
colonization by European settlers (see Grant 2014).
This in turn caused protest movements and continued
political opposition to the Conservative government,
who disregarded their obligations to meaningfully
consult with many native peoples about environmen-
tal changes and developments that take place on their
territories. This may turn out to be a major source of
conflict should the decision to build the Northern
Gateway pipeline from Alberta to the coast of British
Columbia near Kitimat be taken despite the vehement
opposition of many native groups whose land would
be crossed by the pipeline.

In so far as lip-service to environmental matters
was served, it was entirely in environmental moderni-

zation mode; technological innovations ensure “safe”
production. In the case of the Tar Sands, industry
groups repeatedly invoked improved techniques in tel-
evision advertising campaigns in particular, suppos-
edly making products both more secure and environ-
mentally benign. The argument that this is ethical oil,
in contrast to petroleum imported from conflict-rid-
den areas or non-democracies, was simply added on
to this formulation (Levant 2010). Nowhere was it
countenanced that leaving the bitumen in the ground
might be sound strategy and that renewable energy
development would be a better priority. This was a pol-
icy devoted to resource extraction rather than building
an industrial base in Canada; rent from resources
rather than innovation in production reprised much of
the history of Canadian development but is also a pol-
icy that, not least by inflating the Canadian dollar,
undercut industrial exports too (Stanford 2008). In
the Arctic where the consequences of climate change
are most obvious the Harper Government’s northern
strategy has been to enhance resource extraction and
extend property rights of corporations to facilitate
their access even if this comes at the cost of indige-
nous inhabitants’ environments and food supplies
(Medalye/Foster 2012). Whatever this may be it
wasn’t Canadian leadership on anything that matters
in terms of sustainability or responsible environmen-
tal stewardship. When the price of oil collapsed in
mid 2014 the folly of an economic policy so depend-
ent on one sector of the economy became abundantly
clear.

22.3 Political Ontologies

Running through all this was a simple will to power,
an agenda that saw disagreement as opposition and a
view of politics that was both narrowly focused and
concerned with winning rather than with the conse-
quences that are not immediately reflected in the pro-
verbial bottom line. The bottom lines that mattered
were both the corporate balance sheets and the elec-
toral calculus that ensured the persistence of Conserv-
ative rule. This was a view of the world that assumed
competition as the given context for human activity,
and one that was unconcerned about matters of envi-
ronment. Indeed environmentalists were the enemy,
given that they apparently obstructed corporate plans
for resource extraction and hence they had to be
silenced or denigrated. Therefore their expressions of
alarm about climate change were to be either dis-
missed, or finessed with arguments that suggested
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economic activity is a far more important priority in a
harsh competitive world.

Such formulations relied on a worldview that dis-
counted the consequences of Canadian actions while
simultaneously boasting of being a superpower. They
operated as though Canada, being a sovereign coun-
try, and an enlightened one apparently, was in some
key senses simply separate from the rest of the world—
foreign policy action was frequently about domestic
electoral advantage, not it seemed about shaping the
international order beyond pressing Canadian business
advantages abroad and issuing moral condemnations
of regimes outside the Western world. In such an onto-
logical universe winning and ruling is what matters;
having a sustainable biosphere isn’t important given
that as winners, and rulers, if environmental disrup-
tions happen ‘we’ will apparently be either wealthy of
powerful enough to evade the consequences. Anyway
Canada is only a small player on the world scene, with
half a percentage of the world’s population and only
a few per cent of the world’s oil production so what
we might do on the matter of environment is unim-
portant, so why pay attention if it will deprive our cor-
porations of profits in the immediate future?

This contradiction-ridden thinking runs directly in
opposition to an ecological worldview of any sort
where the interconnections between things and the
common placement of all beings in one biosphere is
the starting point for discussions of sustainability. It
assumes a given context that simply provides the
opportunity to make money, and failure to take these
opportunities suggests moral and political inadequa-
cies that should be swept aside by those who obvi-
ously know better. Ecological science simply gets in
the way of what is important and so should be
silenced, dismissed or ignored. This was politics in
the raw, a matter of power first and foremost, as Ste-
ven Harper’s political biographers make very clear
(Martin 2010; Wells 2013). A strategy for a sustainable
future simply has to deal with these political chal-
lenges from a corporate sector armed with both a
neo-liberal ideology and a populist rhetoric if it is to
be effective. This is no small challenge especially
when, as is the case with the Canadian Conservative
Party, it explicitly tried to use political divisions and
wedge issues as a mode of political rule.

The other important point in all this is that envi-
ronmental gains are not necessarily permanent. As the
American environmental movement learned to its
cost in the 1980s when the Reagan administration set
about dismantling at least some of the legislative and
administrative systems set in place in the previous dec-

ades, getting laws made is only the initial step in a sus-
tainability agenda. Keeping the political pressure on
to ensure that they are enforced and that the long-
term benefits are forthcoming requires a permanent
political and cultural effort. The danger of formulat-
ing matters in terms of a sustainability transition is
that there is an assumption of a stable end point.
Another lesson from the Canadian case in the last
decade is that environmental progress can be over-
turned if corporate agendas driven by resource extrac-
tion priorities in particular regain the political initia-
tive. Politics is an ongoing process, not an end point,
and discussing sustainable transitions cannot afford to
operate on the assumption that there is a stable end
point where sustainability is ensured in perpetuity.

22.4 Neo-Conservative Rhetoric

Looking to the Canadian example it seems that at
least six key sources of political thinking fed into the
ideological mélange that supported the right wing
coalition that constituted the Conservative party.
Given the distance that they have travelled ideologi-
cally from the earlier Progressive Conservatives who
were in power in the 1980s when the Montreal Proto-
col was negotiated, the Global Atmosphere confer-
ence was convened, and national Green plans formu-
lated, it’s perhaps appropriate to call this neo-
conservatism, and not only because of its militarist
inclinations. Backed by media outlets that were sym-
pathetic to both business interests as well as populist
stories of moral clarity and victimhood in the face of
supposedly big government, think tanks including the
Fraser Institute have shaped the predominately corpo-
rate policy agenda. The lessons of the last decade in
Canada suggest clearly that policies for sustainable
futures need to directly tackle all these ideological
components, albeit in different combinations in par-
ticular places around the world.

The first political configuration is the larger neo-
liberal logic that prioritizes the market as that which
is the primary object of wealth creation, the focus for
government promotional efforts and the supposed
provider of welfare for the population. This notion of
prosperity is the key to the good life and that agenda
was key to the re-articulation of Canadian identity in
terms of winners on the global stage in comparison to
other states, and the provider of a commodity and
real estate vision of the good life at home. Most obvi-
ously this translates into aspirations for a suburban
lifestyle, one that developers are happy to provide in
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the sprawling automobile suburbs that now house so
many Canadians (Blais 2010). This has apparently
entrenched the power of both petroleum companies
and property developers in shaping the political econ-
omy of Canada. The shift of power has been both to
the West, where most of the oil industry is based,
with its headquarters in Calgary, and in electoral
terms into the suburbs of most Canadian cities.

Second is the ambiguous impact of religion on
public policy. While many of the Conservative party
are what are called ‘social conservatives’ there are
clearly networks of religious institutions especially in
the Western provinces that draw on ‘fundamentalist’
doctrines, not least those that don’t take things like
climate change or evolution seriously. While it isn’t
clear that Prime Minister Harper’s religious proclivi-
ties actually shaped his policy preferences, it is cer-
tainly a matter of discussion among those who have
traced the rise of new religious organizations and
their connection to the Conservative Party (Macdon-
ald 2010). What is more important than the specifics
of religious dogma is that these religious themes sup-
port the larger cultural politics of moral rectitude and
the focus on personal salvation and economic success
that underlies the assertion of conservative values.
The alternative much ‘greener’ engagements between
religion and environmental advocacy in North Amer-
ica (Wilkinson 2012), with their notions of environ-
mental stewardship and responsibility for caretaking
the earth were noticeably absent from the social con-
servative discourse.

Third, the rhetoric of the Conservative Party fre-
quently used the figure of the persecuted outsider in
appealing to numerous perceived grievances among
Canadian voters. The regional dimensions of this
were clear in the slogan used repeatedly by the West-
ern-based Reform Party as in ‘the West wants in’. Sup-
posedly excluded from the halls of power in Ottawa,
the Federal capital, and in Toronto where the financial
heartland of Canada resides, the absence of parliamen-
tary representation was a longstanding source of com-
plaint. The social aspirations of Westerners and the
much older social hierarchies in Central Canada sup-
plied a very simple if misleading rhetoric of them and
us that populist politicians used to good effect in elec-
tion campaigns.

This social aspiration and sense of entitlement
denied fed, fourth, into simplistic geopolitical formu-
lations and imperial throwbacks in the formulation of
Canadian foreign policy. Naïve assumptions of moral
superiority were used to justify involvement in the
bombing of Libya as well as the presence of Canadian

troops in Afghanistan. Language that contrasted
democracies with dictators and terrorists painted the
world as a dangerous place requiring moral certainties
and the necessity to use force to ensure that Canada
and the West is triumphant in a series of violent con-
frontations with evil and dangerous Others. The
necessity of using virtuous violence is a given once the
geopolitical formulations of distant danger and immi-
nent threat dominate the script. It all fit with the
Prime Minister Harper’s proclivities for controlling
things too.

Such Manichean formulations with their differen-
tial attribution of virtue and threat also spilled over
into the highly charged partisan attacks on domestic
political opponents. This fifth factor, the ad hominem
politics, focused on the personalities and their sup-
posed failings much more than it did on the policy
prescriptions that those politicians or activists might
be espousing; messengers are more important than
the content of messages. While this was a widespread
tactic, not least in the vitriolic campaigns against cli-
mate change activists and scientists which spilled over
into the Canadian political scene, its prevalence as a
way of silencing serious political discussion was espe-
cially dangerous when linked to ‘gotcha’ journalism
and the personality politics in the talk show format of
political commentary. Winning the argument was
what apparently mattered. Reasoned political discus-
sion and simple matters of factual accuracy are diffi-
cult to use effectively in such venues, a matter of con-
siderable difficulty for sustainability advocates who
unwisely assume a common acceptance of environ-
mental values and reasoned debate as the basis for a
democratic politics.

Sixth is the link between prosperity, threat and
security. A key part of the Harper government’s polit-
ical rhetoric was the protection of Canadians from
threats to their prosperity, and environmentalists who
might object to pipelines and tar sands exploitation
were of course linked to dangerous foreign funding
arrangements. Where external threats are formulated
to suburban prosperity the task for sustainable transi-
tion advocates becomes especially difficult. The insidi-
ous cultural messages celebrate conspicuous consump-
tion as praiseworthy rather than excessive,
irresponsible and eminently taxable! The inverted quar-
antine of suburban living where private provision of
everything from security systems to bottled water is
premised on a spatial division of safe internal domes-
tic spaces from external threats, and the related cul-
tural politics of family, masculinist safety provision
and the necessity to rely on force in a dangerous
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world, presents a geopolitics of division and violence
that is antithetical to an ecologically sane mode of life
for most of humanity (Szasz 2007).

These assumptions, powerfully reprised in conserv-
ative thinking of the Canadian variety, are now pre-
cisely the problems that need to be confronted. The
claims to moral superiority, and the implicit assump-
tions of competition as the ontological given for
humanity, likewise need once again to be confronted
by a more complex geopolitical ontology that neither
accepts the territorial assumptions of modern states as
the final word on human organization, nor the ever-
larger consumption of materials and energy as the aspi-
rational motivation for politics. In short, the growth
dynamics of capitalism and the dominance claims of
extractive resource sector corporations and their politi-
cal allies has to be confronted by both an alternative set
of ontological premises and a political strategy that
offers plausible alternative modes of governance.

22.5 Anthropocene Geopolitics?

Calls for a sustainable transition suggest the necessity
of limiting consumption precisely because we live in
an interconnected biosphere in which we are linked
fairly directly to one another. The conservative politi-
cal rhetoric and the ontological assumptions of auton-
omy and competition are antithetical to all this. Rein-
forcing assumptions of sovereignty and rivalry, of a
world divided into competing states, with morality
related to our success, even if that is part of a zero-
sum game, the conservative invocation of the neces-
sity of virtuous violence to ensure dominance of the
current suburban mode of consumption is precisely
what needs to be transcended. But that is not enough
intellectually or politically now in the epoch of the
Anthropocene (Brauch/Dalby/Oswald Spring 2011).
Spelling out some of the implications of the Anthro-
pocene, as the next few paragraphs do here, empha-
sizes how radically different a sustainable politics has
to be from the kind of thinking epitomized by the
Canadian Conservative Party.

The ecological premises for sustainability frequently
assume a stable situation; life lived in ways that doesn’t
compromise the possibilities of future generations, to
finesse the classic definition of sustainable develop-
ment in Our Common Future (World Commission
1987). What the earth system analyses are making
increasingly clear is that the geopolitical premises of
modernity, of competing territorial states and expand-
ing industrial power, don’t work as the tools for think-

ing sustainably about the future. Neither should state
boundaries be simply assumed (Fall 2010), although
they are much more stable since the United Nations
system has become the established institutional frame-
work for international politics.

Ecological geopolitics has yet to come to terms
with these conundrums; much hard thinking needs to
be done on these matters. The irony that governance
and hence political rivalry is understood through a
series of categories specified in territorial terms pre-
cisely when what matters apparently crosses those
boundaries is key to understanding the current dilem-
mas and to suggesting modes of analysis that can more
effectively grapple with what is coming (Bulkeley/
Andonova/Betsill et al. 2014). Shifting from a physics
model of power, one of competing autonomous enti-
ties, of surveillance, territorial demarcation and mili-
tary enforcement to an ecological sensibility that rec-
ognizes interconnection and change rather than
permanence and fixity as key to flourishing life, is a
fundamental ontological challenge to conventional
understandings of politics and society. On the largest
scale, that of the biosphere as a whole, this is exactly
what now has to be brought into political discussion.

Many of the more thoughtful analyses of climate
change have tried to tackle the matter beyond the
conventional formulations that apply resource man-
agement or state administrative apparatus to the prob-
lem. The multifaceted nature of climate change, cou-
pled with the urgency of addressing it, makes this a
‘super-wicked’ problem that defies a simple solution
(Levin/Cashore/Bernstein et al. 2012). There are
many technological innovations that are less carbon-
intensive, but no technical fix that can resolve the
issue in engineering terms. Climate change is part of
the larger transformation of the global biosphere and
as such touches on the most basic conditions of
human existence. How it is tackled, or not, goes to
the heart of politics, and to the big questions of world
order that are the key matters of geopolitics.

Put most simply, humanity has changed the com-
position of the planet’s atmosphere and raised the
level of carbon dioxide close to 400 parts per million,
well above levels that the planet has known in the last
few hundred thousand years. This will inevitably set
off disruptions to how weather systems function and
do so in unpredictable ways. Unpredictable precisely
because there is no analogous state in the recent his-
tory of the planet to which we can refer for indica-
tions as to how things might play out. Humans are
part of this picture and will either suffer the conse-
quences of disruptions or reap some benefits from
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new opportunities dependent on the political and
economic circumstances they find themselves in.

In so far as people avoid the worse consequences of
climate disruptions, it will be because governments
make reasonable preparations, but at least in terms of
formal state structures so far many don't seem to be
adapting quickly to the new realities of climate change.
The Canadian Conservative government simply
ignored climate realities in its rush to promote petro-
leum production and eviscerate the scientific knowl-
edge systems that monitor changes and investigate
ecological responses. Making these less susceptible to
the vagaries of partisan politics is clearly something
that needs further attention from all those concerned
about sustainability. European states are further ahead
but their record is patchy at best. Attempts to negoti-
ating binding arrangements under the umbrella agree-
ment of the widely adopted UN Framework Conven-
tion on Climate Change (UNFCC) have generated
huge conferences and numerous other meetings but
the carbon dioxide levels in the atmosphere continue
to rise at an accelerating rate.

It is important not to focus on climate alone. The
global economy has been constructed by large-scale
environmental change in terms of the extension of
agriculture into most of the world’s ecosystems that
can support crops (Ellis/Goldewijk/Siebert 2010).
The loss of habitat for other species has led to the
extinction of a sizeable percentage of the life forms
that the planet supported until recently. Fishing com-
bined with pollution and now increased acidification of
the oceans due to rising carbon levels has transformed
aquatic life systems too, with untold future conse-
quences for many species apart from humanity. Human
industrial systems ‘fix’ more nitrogen for fertilizers than
natural processes do. Phosphorous likewise is increas-
ingly an artificial cycle. Most large rivers have been
dammed, diverted and modified, some to the extent
that the waters in them don't reach their estuaries.
Artificial urban habitats have been built that trans-
form regional ecosystems as they provide the basic
necessities of life for the burgeoning global popula-
tion.

This is the new context for the human drama, one
of our own making (UNEP 2012). It is within this new
context of an increasingly artificial world that human
vulnerabilities, and all sorts of insecurities, play out
now. Given these new circumstances it seems fitting
to many earth system scientists to designate the cur-
rent period in terms of the Anthropocene, literally the
age of humanity. In the Anthropocene, artificial cir-
cumstances define our existence and infrastructure,

markets and politics matter much more in terms of
who lives and who dies than the immediate conse-
quences of weather events, however severe or dra-
matic (see chapter 3 by Dalby in this volume). This is
a global urban system that stretches beyond the actual
boundaries of individual cities enmeshing people
everywhere in the economic and ecological linkages
that are globalization. This is a view of the world
nearly entirely at odds with that of the Canadian Con-
servative Party.

22.6 Rethinking Politics

While the ontological premises for thinking intelli-
gently about sustainability are easy enough to outline
there remain major difficulties in challenging the
dominant understandings of ‘environment’ that are
no longer very helpful in thinking about the future.
Most obviously what climate change and the discus-
sion of the Anthropocene make clear is that what
needs to be focused on much more clearly than in the
past is matters of what is now being made. The point
of the Anthropocene is just that; we are making the
future (Brauch/Dalby/Oswald Spring 2011). The com-
modities, houses, roads and energy systems that
power our constructions are the new ecological con-
text, not an addition to an environment, parts of which
have to be protected in the sense of preserved. Obvi-
ously crucial ecosystems need to be protected from
some aspects of development, but now they need to
serve also as migratory pathways for species set in
motion by climate change. Stability is over and ecolog-
ical responses are happening simultaneously with
human changes to environments. Thinking in terms of
ecological sustainability now has to work in terms of
mobile ecologies.

This is antithetical to much of the territorial think-
ing that traditionally structured parks and preserva-
tion. Ecological planners understand this well; the
questions are whether the territorial administrative
tools we use to control the mobility of those consid-
ered undesirable, both human and other species, can
now be adapted appropriately to facilitate migrations.
A static cartographic imagination of virtuous locals
facing threatening foreigners, the nationalistic impulse
all too readily mobilized in the face of changes that
are rendered dangerous, is precisely the wrong geo-
graphical framework for dealing with what is coming.
But it is implicit in many of the formulations that con-
temporary ‘conservative’ thinking uses. If the projec-
tions of dangerous climate change that are increas-
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ingly appearing in both climate science and now in
the international investment analyses of future risks
(PIK 2012), come to pass, rapid adjustments to chang-
ing circumstances will be needed, not militaristic
attempts to prevent change by force.

In the Canadian case there has been considerable
attention paid to the rapidly changing configuration
of the Arctic as the ice retreats and the prospects of
both new trade routes as well as oil and gas produc-
tion in the newly accessible waters loom. While alarm-
ist stories of imminent conflict there, and arguments
about whose jurisdiction applies where, make good
headlines, they are not what matters most (Kraska
2011). Arguing about who owns which island or what
agency gets jurisdiction over sea-lanes isn’t grappling
with the bigger story. These are however familiar
tropes that allow politicians photo opportunities and
nationalist sound bites and journalists easy story lines
that don’t require much thinking about the causes of
these changes. But this is dealing with symptoms of
climate change, not dealing with the causes. It’s adapta-
tion after a fashion rather than mitigation, and while
that is necessary now it’s a focus that once again dis-
places attention from the more important issues of
how to decarbonize capitalism quickly to slow the
changes to many ecosystems.

Focusing only on the resource extraction sector
deals with part of the problem of an unsustainable
political economy, rather than the whole Canadian
story. The consumption landscapes being built
around the major urban centres without effective pub-
lic transport, uneconomical because of the low den-
sity, and requiring extensive infrastructure construc-
tion as well as on-going energy consumption because
of automobile use and the large houses that are key to
the whole lifestyle, are the other side of the unsustain-
able ecology of this exemplary North American prof-
ligacy. The ‘lock-in’ of energy consumption for com-
ing generations is part of the problem but the larger
cultural politics of privatized consumption makes a
politics of solidarity more difficult. Mobilizing around
keeping taxes low, given the large expenditures
involved in suburban houses, plays into the rhetoric of
small government, not into innovative governance
arrangements and the need to construct ecologically
sustainable infrastructure with an eye to the long term
in a changing climate.

22.7 Conclusions

At least six not particularly novel conclusions can be
drawn from the Canadian federal political story of the
last decade for those who wish to think seriously
about sustainabilities and transitions to a post-carbon-
iferous economy and society.

Most obviously is the simple lesson that activists
concerned to make a more sustainable world ignore
politics at their peril. Focusing only on narrow techni-
cal matters of environment, and assuming that legisla-
tion to protect various things will remain intact in the
long run, are two dangerous tendencies that may
appeal to academics in particular. The dynamics of
multiple parties in the Canadian federal parliament
are another factor that is less pronounced in other
democratic states that have more equitable seat alloca-
tion systems than is the case in the Canadian ‘first
past the post’ electoral arrangement. Nonetheless the
rise of reactionary parties in times of crisis is a danger
that sustainability campaigners need to anticipate. We
do after all live in a political world, not a reasonable
one. Thinking carefully how to make sustainability ini-
tiatives survive political storms is as important as
building infrastructure that can survive extreme
weather events.

The second lesson is that political economy mat-
ters! Confusing the rhetorics that legitimize states as
the provider of services to all citizens with how power
actually operates is a political trap. The rise of neo-lib-
eral ideologies involves both numerous modes of rule
that involve markets and management techniques that
reassert the power of states, and does so in ways that
underscore their primary function in facilitating capi-
tal accumulation. Rising inequality has been the result
in most states where the business ideologies and man-
agerial arrangements have been reasserted in the
name of efficiency and prosperity. Power has also
slipped away from states as they become enmeshed in
complicated international trade agreements where
foreign companies have the rights to sue governments
trying to initiate social and environmental regulations
deemed a challenge to corporate profits. In these sit-
uations states become dependent on external eco-
nomic logics rather than domestic political priorities.
Power doesn’t reside simply with states; inter-govern-
mental arrangements increasingly matter.

Which suggests, third, assuming that policy-mak-
ing is actually coherent within states is also sometimes
a mistake. Not only do different parts of state appara-
tuses have different priorities, forces outside the nor-
mal assumptions that modern states are coherent uni-
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tary entities often drive them. This is frequently
exacerbated by nationalist rhetoric and the assertion of
sovereignty in perverse ways that obscures the interna-
tional economic situation. In the Canadian case provin-
cial powers are often in conflict with federal priorities
and the solutions are complex political compromises,
or at least they were until the Stephen Harper conserv-
atives became the majority government and set about
limiting cooperation and consultation and imposing
solutions where they could. 

Fourth, is a reminder that governance by market is
frequently a chimera. Markets can’t decide many
things, not least the most important things like what
the future of the biosphere should be! They may be
good at some distributional issues, but the profit
motive and the failure of markets to signal long-term
environmental dangers have brought us to the climate
crisis. In Nicholas Stern’s terms (2006), in his crucial
economic analysis of the issue, climate change is the
biggest market failure the world has ever seen. The
early 2013 crisis in European carbon markets only
emphasizes the point that market mechanisms are
only as good as the rules that run them and these are
unavoidably political issues (Paterson 2012). Focusing
on production decisions and national policies about
what gets produced rather than assuming that mar-
kets will make the things we need without being con-
structed to do so is important. Feed-in tariffs and
other financial measures have been key to getting
renewable energy industries started in many places;
there is a politics to this that forces innovation. But
such innovations are apparently easier in states with-
out fossil fuel producers who understand such innova-
tions as the competition.

That said, fifth is the simple but important point
that in the globalized world economy of the present
authority as well as climate governance initiatives
(Bulkeley/Andonova/Betsill et al. 2014) is diffusing to
new sites—provinces, cities, corporations and interna-
tional arrangements. Sustainability strategies need to
bear in mind that cooperation in all sorts of venues is
going to be needed, and in the aftermath of the
global financial crisis of the last few years and the
exposure of the flawed assumption that financial sys-
tems work reliably or that banks are best left to their
own devices, new opportunities to use the tools that
they have developed for other ends may arise. Leo
Panitch and Sam Gindin (2012) close their recent over-
view of the rise of global capitalism by musing on the
political conditions that might yet turn international
financial institutions into public utilities devoted to
very different priorities from profit-making through

ever more abstract derivative trading schemes. This
point also needs to be remembered in coming discus-
sions of sustainable institutions.

Finally, to return to the ontological premise point
made earlier in this chapter. The assumptions that the
world is an intrinsically competitive place and the
only option is to play to win have to be confronted
directly in any discussion of sustainable futures. The
task ahead for scholars concerned about sustainable
transitions is to change the assumption that politics is
necessarily only about dominating a divided world.
Instead we need to focus on matters of how to share
a crowded one (Dalby 2014). This is going to require
a much larger discussion of inter-generational and
intra-generational equity and a focus on making useful
things that do not foreclose future ecological flexibil-
ities. It is going to require thinking hard about how to
adapt to changing circumstances in cooperative ways,
rather than trying to resist change by using old-fash-
ioned borders and the threats of force. Such geopolit-
ical premises have no place in a sustainable future
once it is realized that we are all part of a single bio-
sphere that we are collectively remaking at something
close to breakneck geological speed. Above all it is
going to require much more careful thinking about
political strategy where, based on short-term eco-
nomic and parochial nationalist premises, there is
intense opposition to sustainability initiatives.

While the Canadian Conservative Party was
defeated in a Federal Election in October 2015, their
actions over a period of nine years to dramatically
reduce the capacity of the Canadian state to both
monitor environmental change, and facilitate policies
of transition to sustainability, is a warning to transi-
tion advocates that pre-empting such political pro-
grammes has to be part of any strategy that looks to
the long-term future. The Liberal Government sworn
in on November 4th 2015 with Justin Trudeau as Prime
Minister has much work to do to repair the damage to
Canada and its international reputation. It will proba-
bly help that Stephane Dion will serve as foreign
affairs minister in that new government; his record on
climate will probably ensure that at least Canada will
no longer be an obstacle in climate negotiations. But
a possible transition to a more sustainable Canadian
future has been tragically delayed by at least a decade. 
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23 Regime Change, Transition to Sustainability and Climate Change 
Law in México 

Juan Antonio Le Clercq1

Abstract

This chapter analyses the creation of the Climate Change Law in Mexico as a governance regime where hori-
zontal and vertical interplay became key elements. The legislative deliberations oriented towards creating the
Climate Change Law, mainly between 2005 and 2012, are understood as a preliminary and as take-off phases of
a pathway to a sustainable transition. The principal elements of Mexican climate policy are discussed. Three
competing alternatives for climate legislation in 2012 are identified, as are the reasons for opting for a specific
climate regime. The chapter argues that even though the Mexican climate regime represents a very ambitious
model in its design, and although a preliminary and take-off phase can be identified, problems of fit with other
policy objectives, especially the features of the energy sector, limit the possibilities for a sustainable transition
in Mexico. 

Keywords: Regime change, sustainable transitions, transitions phases, climate change law, institutional change,
Mexico. 

23.1 Introduction: Regime Change as a 
Pathway to Sustainable 
Transition1

Climate change is a global collective action problem
that no country can solve by itself. Its complex char-
acteristics and differentiated impacts demand interna-
tional cooperation for the distribution of rights,
duties and the sharing of financial burdens (Barret
2007; Gardiner 2011). Without a more efficient and
fairer global political architecture it will be extremely
difficult, in fact almost impossible, for humankind to
start stabilizing CO2 emissions in the next decade in
order to contain the impact of global warming around
the globe (Helm/Hepburn 2009; Biermann/Pattberg
2012; Dryzek/Norgaard 2013).2

But it is mistaken to conceive of climate change as
an exclusively international issue. Negotiations for a
new global climate deal will make a difference if the

deal defines more effective criteria for the parties to
design their national policies from a polycentric or
multilevel perspective and to develop human and
organizational capabilities according to their particu-
lar needs (Paavola 2008; Ostrom 2009).

Institutional change is a prerequisite for the inte-
gration of the climate agenda into the policy frame-
work of developing countries. It is also a priority task
for the improvement of more efficient multilevel coor-
dination mechanisms. Institutional weaknesses lead to
reduced capabilities to fulfil goals and responsibilities
as defined in the United Nations Framework Conven-
tion on Climate Change (UNFCCC), such as emis-
sions inventories, cost-benefit analysis of available
options for emissions reduction, systematic research,
vulnerability assessment, and the design of adaptation
strategies.

The environmental governance perspective points
to a relationship between the quality of institutional
design, regime interplay and effectiveness in dealing

1 Juan Antonio Le Clercq is a full-time Professor of Inter-
national Relations and Political Science at the Universi-
dad de las Américas Puebla (UDLAP); Sta. Catarina
Mártir. Cholula, Puebla. C.P. 72810. México; Email:
<juan.leclercq@udlap.mx>.

2 The author is grateful to Úrsula Oswald Spring, Celeste
Cedillo and Ronald Guy Emerson for their comments
and criticisms on different versions of this document
and to the anonymous reviewers of a previous draft.
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with global challenges such as biodiversity loss, the
degradation of ecosystem services or the impacts of
climate change (Young 2002; Young/King/Schroeder
2008; Paavola 2007; Biermann/Betsill/Gupta et al.
2010; Bechtel/Scheve 2013; Van de Graaf/De Ville
2013; Young 2013). Reports from agencies such as the
Organisation for Economic Co-operation and Devel-
opment (OECD), the World Bank and the United
Nations Environment Programme (UNEP) also tend
to focus on the importance of strategies for overcom-
ing institutional inertia and maximizing the benefits of
institutional change in developing countries (WB
2010; OECD 2010).

Institutions matter in dealing with climate change.
However, even when developing countries recognize
the importance of institutional change, the develop-
ment of new capabilities and the creation of specific
regulatory frameworks for sustainable development,
these are especially complex problems. Designing
reportable mitigation and adaptation policies and
simultaneously fostering institutional change is a diffi-
cult combination when economic growth is a top prior-
ity, there is a shortage of financial resources, and socio-
economic inequalities are consequently widened. 

The discussion about the importance of institu-
tional change and its different paths in the face of
global climate change is especially relevant for Mexico
after its adoption of a Climate Change Law in 2012.
This law, which has been internationally recognized as
ambitious flagship legislation, formalizes a national cli-
mate strategy and a programme developed during the
first decade of this century and establishes them in a
long-term framework for coping with climate change.3

Between 2010 and 2012, during the legislative pro-
cess that resulted in the Climate Change Law (CCL),
it became evident that Mexico required new and dif-
ferent institutional mechanisms for three main rea-
sons: 1) even as a Non-Annexe country without miti-

gation obligations according to the Kyoto Protocol,
its energy matrix depends ninety per cent on fossil
fuels and, as a by-product, is the major contributor to
greenhouse gas (GHG) emissions from energy gener-
ation and consumption in Latin America;4 2) its terri-
tory is highly vulnerable to droughts, floods, ecosys-
tem loss, heatwaves, changes in precipitation patterns,
infrastructure destruction, damage caused by natural
disasters and decline in agricultural production, with
additional effects for the section of the population liv-
ing in poverty;5 3) since the Earth summit of 1992,
Mexico has played an important role in setting up the
global climate architecture and has supported emis-
sion reduction goals for emerging economies. 

This chapter tries to respond to three related ques-
tions: Why did legislators in Mexico opt for a climate
regulation model that resembles a governance regime?
Does the climate regime define a clear path to a sus-
tainable transition? To what extent will the specific
features of the Climate Change Law (CCL) have an
effective impact on Mexico’s climate policy?

The theoretical approach to answering these ques-
tions uses an environmental governance perspective
that integrates the conceptual elements developed in
the institutional dynamics literature (particularly the
contributions of Oran R. Young, Jouni Paavola and
Frank Biermann), and the theory of transition to sus-
tainability (the works of John Grin, Frank Geels, René
Kemp, Jan Rotmans and Johan Schot). In discussing
the emergence of the CCL, the analysis focuses par-

3 The Climate Change Law (Ley General de Cambio
Climático) was approved on 19 April 2012 after two
years of legislative debate (see at: <http://www.diputados.
gob.mx/LeyesBiblio/ref/lgcc/LGCC_orig_06jun12.pdf>).
In 2007 the Calderon Administration defined the first
National Climate Change Strategy (Estrategia Nacional
de Cambio Climático), together with a programme
with specific mitigation and adaptation goals and objec-
tives (Programa Especial de Cambio Climático 2008–
2012). In this chapter these documents are referred to as
ENACC and PECC, and they can be consulted at:
<http://cambioclimatico.inecc.gob.mx/ccygob/ccygob.
html> and at: <http://dof.gob.mx/nota_detalle.php?
codigo=5107403&fecha= 28/08/2009>.

4 Mexican GHG emissions grew by 33.4 per cent between
1990 (561,035.2 Gg CO2e) and 2010 (8,748,252.2 Gg
CO2e) due to an energy balance that depends ninety
per cent on fossil fuels (SEMARNAT 2012; Fifth
National Communication to the UNFCCC (2012, 195–
197); at: <http://www2.inecc.gob.mx/publicaciones/
download/685.pdf>. According to the International
Energy Agency (IEA) (2014: 48–57), Mexico’s emissions
for 2012 were 435.79 MtCO2 from fuel combustion
only. These figures are far lower than those of other
Non-Annexe 1 Parties such as China (8,205.86 MtCO2)
or India (1,954.02 MtCO2), but higher than any other
Latin American country except Brazil (440.24 MtCO2).
The World Resource Institute identifies Mexico as the
ninth highest global emitter, with a 1.67% contribution
to global CO2 emissions, at the same level as Indonesia,
Iran, Canada, South Korea and Australia; see at: <http://
www.climatecentral.org/news/greenhouse-gas-emissions-
by-country-19167>.

5 The PECC (2014–2018) includes an updated diagnosis
of the risks and vulnerabilities facing Mexico; at: <http://
www.dof.gob.mx/nota_detalle.php?codigo=5342492&
fecha=28/04/2014>.
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ticularly on how a national climate regime model, a ver-
tical and horizontal interplay design, was imposed over
two less ambitious legislative alternatives, and the way
this process fosters a sustainable transition to some
degree. 

The rest of this chapter is organized in six parts.
First we discuss the relevance of some concepts cen-
tral to the environmental governance perspective,
such as regime and vertical and horizontal interplay,
and then we distinguish the different phases of a sus-
tainable transition. Second, the influence of interna-
tional–national interplay is highlighted for the case of
Mexico. Third, the main features of the Mexican cli-
mate policy implemented between 2006 and 2012 are
identified. In the following two sections the analysis
centres on the Mexican legislative process understood
as a preliminary phase and on the approval of the
CCL as a take-off moment for a sustainable transition.
In the last part we conclude. 

23.2 A Preliminary Phase of a 
Sustainable Transition 

Following Paavola (2008), Ostrom (2009) and Young
(2013), ‘interplay’ is defined as an institutional interac-
tion with two dimensions: a) vertical or horizontal
institutional levels; or b) between different arenas (envi-
ronment, energy, urban planning, social or economic
development, etc.). Horizontal interplay refers to an
institutional or agent interaction within the same policy
or organizational level (local, national, regional or inter-
national), while vertical interplay refers to multilevel or
polycentric interplay. Both dimensions necessarily
relate regime-building or institutional change to the
problem of fit (Young/King/Schroeder 2008; Folke/
Pritchard/Berkes et al. 2007; Paavola/Gouldson/Klu-
vánkova-Oravská 2009; Biermann/Betsill/Gupta et al.
2010; Keohane/Victor 2010). 

Governance regimes are institutional compounds
within the same or different levels of organization,
with a non-rigid integration that produces interaction,
mutual influence and feedback effects (Keohane/Víc-
tor 2010; Oberthür/Gehring 2011; Paavola/Gouldson/
Kluvánkova-Oravská 2009; Biermann/Betsill/Gupta et
al. 2010; Young 2012). Interpreting the case of Mexico
from the perspective of governance regimes has the
analytical advantage of enabling institutional dynam-
ics to be understood as nested interactions and over-
laps instead of reducing it to the work of a single insti-
tution or a law.6 

A first argument is that Mexican legislators
involved in the creation of the CCL assumed that a
central feature of the law design had necessarily to be
a nested interaction or ‘transversality’. They under-
stood that dealing with the complexities of climate
change required a new framework—a regime, for
example, capable of solving the problem of interplay
and fit. A second argument is that once they pro-
moted a climate regime rather than alternatives ori-
ented towards reforms of individual laws, indirectly
they also linked institutional change with a transition
to sustainability. 

A ‘transition’ is a deep transformation that affects
the structures, practices and value systems of a soci-
ety, an open process involving multiple organizational
levels and different phases. More than an instrument
to operationalize governance models or a change
towards sustainable development (Parris/Kates 2003;
Kemp/Parto/Saed 2005; Geels 2005; Geels/Schot
2007; Grin/Rotmans/Schot 2011), this concept refers
to the actors’ capability to lead and determine the
transformation processes in a society’s sociotechnical
subsystems.7 A transition means a “radical transforma-
tion toward a sustainable society as an answer to a
number of persistence problems facing modern socie-
ties” (Grin/Rotmans/Schot 2011: 11–12).

According to Kemp, Parto and Saed (2005), a tran-
sition towards sustainability requires a deliberate
attempt to transform the social structure in a series of
gradual stages. Geels and Schot (2007) stress the need
for multilevel changes in sociotechnical regimes with
the goal of establishing a new equilibrium and align-
ment among their constitutive elements. Grin, Rot-
mans and Schot (2011) differentiate the change pro-
cesses involved in transitions towards sustainability
using five characteristics: 1) co-evolutionary processes
requiring changes or reconfigurations in the socio-
technical systems; 2) changes involving multiple actor

6 The idea of regime change and genesis has been central
in international theory and global governance literature
following the influence of Krasner 1983, Keohane 1982,
Young 1986 and Haggard/Simmons 1987. Krasner (1983:
19) defines ‘regime’ as “implicit or explicit principles,
norms, rules and decision-making procedures around
which actors’ expectations converge in a given area of
international relations”.

7 The concept ‘sociotechnical system’ refers to a “level of
societal domains or functions such as transport, energy,
housing agriculture and food, communication and
healthcare”. Sustainable transitions are “shifts from one
socio-technical system to another” (Grin/Schot/Geels
2011: 6).
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interactions; 3) radical transformations of a system or
configuration towards a new one; 4) long-term grad-
ual processes; and 5) macroscopic transformations at
the organizational level.

Regardless of the approach, a transition towards
sustainability involves the multilevel interaction of
three core variables (Geels 2005; Geels/Schot 2011;
Grin/Rotmans/Schot 2011): 

1. The existence of ‘niches’ for innovation. This
implies that a small group of innovative actors are
capable of identifying and fostering changes that
stem from their expectations and visions regarding
a sustainable future, thus starting broader transfor-
mations in a society’s sociotechnical subsystems;

2. ‘Regime level’ changes. In this case the impact of
niche-level innovations opens windows of oppor-
tunity to change the configuration of sociotechni-
cal regimes and guide them towards new balances
that are more favourable for the development of
new innovations; 

3. The ‘landscape change’ or innovations in the
regime that impact the sociotechnical picture as a
whole, thus spreading the new kinds of practices
and consolidating the process of transition towards
sustainability. 

While the degree to which political and social actors
can design and control this kind of transformation is
arguable, much less clear is the intention of the Mexi-
can Congress to activate a transition; if the pre-assump-
tions of these approaches are correct, then by choosing
a climate regime they put on the agenda the implicit
need to foster some kind of transition towards sustain-
ability. In the statement of purpose of the main initia-
tive and the preliminary draft of the law, Congress
assumed that as a consequence of the CCL a major
social transformation guided by sustainability principles
would be promoted. In other words, the Mexican case
represents an attempt to frame a transition towards sus-
tainability through a planned regime change. 

The fact that the Mexican climate regime involves
a transition towards sustainability does not necessarily
imply that this objective will be achieved in the near
future. On the contrary, a transition in Mexico entails
conflictive and contradictory coexistence between
practices oriented towards sustainable principles and
the reproduction of an economic growth model based
on the exploitation of hydrocarbons. Nor does the
existence of a regime as a formal framework mean
that an effective capability will be available to regulate
individual practices or conduct. The Mexican case
illustrates the problem of fit8 between different

regime types, economic development and social objec-
tives encompassed within the general objective of tran-
sition towards sustainability.9

 From a multiphase perspective, a transition
towards sustainability can be divided into four clearly
differentiated phases: 1) a pre-development phase “in
which the status quo of the system changes in the
background, but these changes are not visible”; 2) a
take-off phase in which the “process of structural
change picks up momentum”; 3) an acceleration phase
when “structural changes become visible”; 4) and a sta-
bilization phase “where a new dynamic state of equilib-
rium is achieved” (Grin/Rotmans/Schot 2011 2011: 4–
5). 

The creation of specific law for climate change in
Mexico may be interpreted as the definition of a tran-
sitional agenda that encompasses two phases inherent
in the transition process: first, a pre-development
phase in which actors identify the problem and begin
to define a public response to it; and second, a take-
off phase which actually begins with the approval and
publishing of the Law and with it the legislative deci-
sion on establishing a climate regime. 

When we understand the creation of a climate
regime as an arena for transition it is possible to iden-
tify a pre-development phase, a moment where
changes in the background are still not visible as part
of a sustainable transition path in which: 1) political
actors and social organizations identify and diagnose
the problem and its consequences for Mexico; 2)
political actors acknowledge the importance of devel-
oping an agenda that involves institutional changes
and the formulation of public policies; 3) the govern-
ment defines national goals and adaptation and miti-
gation objectives and assumes international commit-

8 The problem of fit refers to (in)compatibility,
(mis)match or contradictions between a set of social
institutions or between the properties of a biophysical
system and the features of an institutional framework.
See Young/King/Schroeder 2008 and Folke/Pritchard/
Berkes et al. 2007.

9 The particularity of climate change in Mexico is dis-
cussed in Julia Martínez and Adrián Fernández Brea-
mauntz: Cambio climático: una visión desde México
(Mexico, D.F.: SEMARNAT–INE, 2004); Simone
Lucatello and Daniel Rodríguez Velázquez: Las dimen-
siones globales del cambio climático. Un panorama
desde México. ¿Cambio social o crisis ambiental? (Mex-
ico, D.F.: Instituto Mora–UNAM, 2011); and José Luis
Calva: Cambio Climático y políticas de desarrollo sus-
tentable (Mexico, D.F.: Análisis Estratégico para el
Desarrollo vol. 14, Consejo Nacional de Universitarios,
2012).
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ments; 4) government authorities establish programmes
and specific objectives as pressure increases from non-
governmental organizations (NGOs) for higher com-
mitments and the private sector lobbies to avoid
impacts or costs on their activities; and 5) once the
agenda is defined, it is possible to evaluate and verify
the level to which the programme’s goals have been
fulfilled. 

23.3 National–International Interplay

The design of the Mexican climate legislation is
framed by a context characterized by a high level of
participation in international climate change negotia-
tions. Mexico ratified the UNFCCC on 7 May 1993
and the Kyoto Protocol on 24 November 2000; pro-
motes at international commitment level the national
goals established in the Climate Change Special Pro-
gramme (PECC) to reduce emissions of greenhouse
gases (GHG), and became one of the first countries to
define voluntary obligations in compliance with the
agreements achieved in the Copenhagen Agreement.10

Additionally, Mexico is the only country that has pre-
sented up to five national communications as a Non-
Annexe Party of the Kyoto Protocol.11 

The interplay of national politics with climate
change and international negotiations was important
for Ernesto Zedillo and Vicente Fox’s governments,
though it was Felipe Calderón who became the lead-
ing promoter of Mexican climate policy between
2006 and 2012. During this administration, interna-
tional negotiation became an interplay element that
influenced the definition of national policies. The

international commitments that were taken on, the
activism in international negotiations, and the grow-
ing media and political impact of climate summits all
played an important role in justifying the need for
action in the national arena. In addition, advances in
the definition of the National Climate Change Strat-
egy (ENACC) and PECC, the development of meth-
odologies to implement plans at state level, and the
deliberations to create the CCL were all used at an
international level as proof of Mexico’s commitment
to a global climate architecture.

The organization of the Sixteenth Conference of
the Parties (COP) in Cancun in 2010, and the incorpo-
ration of a climate agenda into G20, signalled the
importance of national–international interplay in this
period. The organization of the COP, which involved
political risks after its previous failure in Copenhagen,
was translated into a success for the Calderon admin-
istration in many senses: a) it relaunched a stalled
international negotiation by opening a parallel way
based on a portfolio of projects and mechanisms that
did not necessarily depend on a great binding agree-
ment; 2) it integrated the proposal outlined in the
PECC to create a Green Fund, oriented towards guar-
anteeing more resources to finance mitigation and
adaptation projects in non-Annexe 1 countries; 3) it
consolidated Mexican foreign policy on international
negotiations and allowed Felipe Calderon’s leadership
to be promoted through presenting him as a central
figure in global climate policy; and 4) no less impor-
tantly, it put the national climate policy, created dur-
ing this government period, into the national and
international spotlight (De Alba 2010; Hedegaard
2010; Le Clercq 2010).

Strengthing international cooperation and Mex-
ico’s active participation in climate negotiations were
important issues during the legislative deliberations.
Nevertheless, the different projects discussed do not
incorporate specific mandates related to international–
national interplay. Congress acknowledges the impor-
tance of defining national commitments through the
law and of reinforcing the Mexican position in the
negotiations, but a Non-Annexe Party condition was
assumed and, therefore, the national climate policy
was understood as a strictly voluntary effort.12 

Alternatively, it would be an error to think that the
climate legislation design was an inevitable conse-

10 The National Mitigation Actions of Mexico are
included in the Copenhagen Agreement Appendix 2:
“Mexico adopted its Special Climate Change Pro-
gramme in 2009, including a set of nationally appropri-
ate mitigation and adaptation actions to be undertaken
in all relevant sectors. The full implementation of the
Programme will achieve a reduction in total annual
emissions with respect to a business-as-usual scenario of
51 million tonnes CO2e by 2012. Mexico aims at reduc-
ing its GHG emissions by up to 30 per cent with respect
to the business-as-usual scenario by 2020, provided that
adequate financial and technological support from
developed countries is provided as part of a global
agreement”; see at: <http://unfccc.int/meetings/cop_15/
copenhagen_ accord/items/5265.php>.

11 The National Communications were presented in 1997,
2001, 2006, 2009 and 2012. They can be consulted at:
<http://unfccc.int/national_reports/non-annex_i_nat-
com/submitted_natcom/items/653.php>.

12 Mexican authorities have consistently stated in their
programmes and official documents that the national
climate policy represents a voluntary and not an interna-
tionally binding effort. 
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quence of Mexican activism in international negotia-
tions. Even if Congress identified international bene-
fits for the Mexican position in approving the CCL,
the process ran on a different track and was driven by
a deliberation about the internal benefits of approving
the climate legislation and providing an impulse to
some form of transition towards sustainability. In other
words, the approval of the CCL must be understood as
a legislative outcome that responded to national
objectives and as an endogenous equilibrium of the
political parties’ positions, the federal government’s
objectives, and the agendas of the social actors
involved in the process. 

23.4  The Definition of a National 
Climate Change Policy

Between 2006 and 2012 national climate programmes
were designed with measurable and verifiable goals
and objectives. This model of national climate policy
defines a coordination scheme for the federal govern-
ment agencies to fulfil mitigation and adaptation goals
and objectives, and establishes a methodological defi-
nition for elaborating local climate plans that corre-
spond to the national strategy. 

The main elements of the Mexican policy (table
23.1) are linked in an extensive planning chain com-
prising: 

1. The existence of an inter-ministerial commission
(CICC) as a coordination device for the different
agencies of the federal government involved. 

2. Objectives defined in the National Development
Programme (PND 2007–2012). Besides taking a
Sustainable Human Development approach to the
planning of public policies, this includes two
objectives and eight specific strategies for mitigat-
ing GHG and the goals for adaptation to face the
inevitable effects of climate change.13 

3. Strategic guidelines defined in 2007 through the
ENACC. Even though this is only binding at the
federal level, it proposes a diagnosis of the
national challenges, specific action lines regarding

energy generation and use, vegetation and land
use, and vulnerability and adaptation, as well as
Mexico’s general position in international negotia-
tions. 

4. Implementation of the strategic guidelines and
objectives defined in the PND 2007–2012 and the
ENACC through the PECC for the period 2008–
2012. This consists of 100 mitigation, adaptation
and interplay objectives, translated into 294 meas-
urable, verifiable and reportable goals. 

5. Methodologies and criteria for producing state cli-
mate action plans coordinated by the National
Institute of Ecology (INE) and the voluntary regis-
ter of the private sector’s emissions through the
Mexican Programme on Greenhouse Gases (Pro-
grama GEI México).14

Regardless of its virtues and limitations, the main
problem of the climate policy implemented between
2006 and 2012 was its inability to guarantee its own
continuity after a change in administration. While the
PECC was designed as a planning instrument that set
immediate (51 million tCO2 by 2012) and long-term
(indicative objective to reduce fifty per cent of total
emissions by 2050) mitigation goals, and that defined
an adaptation trajectory divided into stages of vulner-
ability assessment and evaluation of economic impli-
cations (from 2008 to 2012), capability strengthening
(from 2013 to 2030) and consolidation (from 2031 to
2050), it could not legally extend its objectives beyond
2012. Even though the definitions of mitigation goals
and obligations were based on a CO2 emissions trend-
ing scenario established on the Base Emissions Line,
the PECC define its goals as “an indicative objective or
aspirational goal”, which, in addition, depended on
“the industrialized countries giving the financial and
technological support to complement the national
efforts”.15  

From a multilevel governance perspective (Paavola
2008; Ostrom 2009; Young 2013), it became evident
that this model was not capable of solving vertical
national interplay or the coordination problems
between government levels, and neither was it capable
of establishing a fit between conflicting sectorial
objectives. While it sets measurable and verifiable
goals and objectives, the problems of correspondence

13 The National Development Programme (PND) is the
general planning document for each government admin-
istration. It establishes national objectives, strategies and
government priorities for a six-year period. The PND
2007–2012 included for the first time a sustainability
axis and climate change goals. See PND (2007: 21–37,
231–265); at: <http://dof.gob.mx/nota_detalle.php?
codigo=4989401&fecha=31/05/2007>.

14 The GEI Programme is a voluntary emissions registra-
tion scheme with more than 120 participating compa-
nies from different economic sectors. It is coordinated
by the private sector and the environment authorities
(SEMARNAT); see at: <http://www.geimexico.org/>.

15 See PECC (2009: vii, 14, 20). 
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and fit with other policies also made the possibility of
fostering climate policy within the broader objective of
a sustainable transition difficult. Even when climate
policy focused on setting the basis for encouraging the
decarbonization of the economy and increasing capa-

bilities for adaptation, the truth is that this aspiration
was in conflict with an energy model based on hydro-
carbon production, a tax regime with few incentives
for generating renewable energy and with a high level
of subsidies for fuel and electricity, and the definition

Table 23.1: Climate policy instruments, objectives and goals (2006–2012). Source: Information from PND (2007–2012),
ENACC (2007) and PECC (2009).

Instrument Energy Mitigation Land Change 
Mitigation

Adaptation Institutional Capacity

PND 2007–2012 Four strategies: 
efficiency and clean 
technology for 
generation; 
efficient use; 
international standards 
for vehicle emissions; 
emission recuperation 
from waste

Objectives for biodi-
versity and forests

Four strategies:
integration of adapta-
tion and planning, cli-
mate scenarios, sector 
vulnerability assess-
ment, information dif-
fusion 

PECC links its objec-
tives with the PND 
2006–2012 thematic 
axes

ENACC 2007 14 mitigation opportu-
nities equivalent to +/-
106.8 MtCO2e/year

17 Guidelines

Mitigation potential:
Conservation: 11,000–
21,000 MtCO2
Storage: 18.08–42.16 
MtCO2
Substitution 2.5 
MTCO2
Mitigation agriculture 
and livestock: 9.7 
MtCO2e

7 Guidelines

Vulnerabilities identifi-
cation and capability 
development: risk 
management, water 
management, biodi-
versity and environ-
mental services, agri-
culture and livestock, 
coastal areas, human 
settlements, energy 
generations and use

13 Guidelines

National definition for 
international climate 
negotiations

PECC 2009–2012
100 objectives, 294 
goals
 
2012 Mitigation goal 
2012 50.7 MtCO2e

70% of emissions 
reduction goal 
Generation: 10 objec-
tives, 23 goals for 18.0 
MtCO2e
Use: 17 objectives, 30 
goals for 11.9 MtCO2e 

Waste: 3 objectives, 7 
goals for 5.5 MtCO2e
Identification of 
opportunities for the 
private sector but with-
out definition of objec-
tives or goals.

Agriculture, Forest and 
other land use: 8 
objectives and 36 
goals for a 30% contri-
bution to the emis-
sions reduction goal 

Implementation phase 
of vulnerability assess-
ment and valuation 
economic impacts. 
Risk management: 5 
objectives, 12 goals; 
Water resources: 5 
objectives, 30 goals; 
Agriculture, Livestock 
and fishery: 9 objec-
tives, 30 goals; Ecosys-
tems: 8 objectives, 39 
goals; Energy Industry 
and services: 4 objec-
tives, 9 goals; Zoning 
and urban develop-
ment: 1 objective, 6 
goals; Public Health: 1 
objective, 6 goals

Transversal policy 
guidelines
Foreign Policy;
Institutional develop-
ment: 4 objectives, 11 
goals; Climate Change 
economics: 8 objec-
tives, 22 goals; Educa-
tion, Training, Informa-
tion and 
Communication: 7 
objectives, 30 goals; 
Research and techno-
logical development: 
10 objectives, 12 goals

Reported Advance:
80%/ 40.69 MtCO2e

Reported Advance 
Generation: 89%
Use: 49%
Waste: 19%

Reported Advance: 
115%

Reported Advance: 
65%

Reported Advance: 
53%
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of urban development plans that conflicted with the
objectives of conservation and non-motorized mobil-
ity, to mention just a few examples. 

23.5 The Mexican Legislative Process 
and Climate Change: the 
Preliminary Phase

While the process of creating the Climate Change
Law began in 2010, climate change had been a rele-
vant issue in Congress since 2000, with the inclusion
of reform bills and policy calls in legislative debates.16

Interest in climate change legislation in Mexico began
early in the first decade of the twenty-first century,
although it was between 2005 and 2010 when the
number of amendment projects (initiatives) regarding

climate change increased. At this stage the need for
an adequate legal framework was acknowledged and
possible alternatives for new regulation modalities,
incentives systems and policy instruments were identi-
fied. Between 1992 and 2012, 119 legislative bills and
154 policy calls were presented specifically on climate
change topics in Congress by the different parties (fig-
ure 23.1).17 

Legislative work concerned with climate change
gains relevance in the Mexican Congress up to the LX
and LXI legislatures (2006–2012), not to mention the
nine initiatives and eighteen policy calls that were pre-
sented in the previous years. This period involved two
different groups of deputies (elected in 2006 and

Figure 23.1: Legislative process concerning climate change in Mexico (1992–2012). Source: Information from the
Chamber of Deputies, the Senate and the Legislative Information System (SIL); at: < diputados.gob.mx/>;
<senado.gob.mx/>; and <sil.gobernacion.gob.mx/>.

16 For explanatory purposes, the term ‘policy calls’ is used
to translate the legislative mechanism “Proposición con
Punto de Acuerdo”, which refers to the capacity of Con-
gress to exhort governmental authorities. Congress can
ask the government to do or stop doing certain things
in the policy arena but this is a non-binding power. Nev-
ertheless these exhortations are important in delibera-
tions concerning national policy. 

17 194 bills and 244 policy calls were identified that
included the word ‘climate change’ between 1992 and
2012. In some cases the reference was circumstantial, so
in the end 119 bills and 154 policy calls were included in
the sample. All the legislative information used in this
article was gathered and classified by year, political
party, chamber of origin and topic from the available
data in the Chamber of Deputies, the Senate and the
Legislative Information System (SIL); at: <diputados.
gob.mx/>; <senado.gob.mx/>; and <sil.gobernacion. gob.
mx/>.
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2009, respectively), but the same group of senators
(elected in 2006). From the perspective of the climate
change debate, these administrations are character-
ized by encompassing the beginning and failure of
international discussion on the need for a period of
post-Kyoto obligations, the formulation of a national
policy on climate change, and the outbreak of the
greatest international economic crisis of the post-war
period. This group of legislators also participated in
the 2008 energy reform process, approved legislation
centred on promoting renewable energies, and pre-
sented the main proposals that shaped the CCL in
2012. 

The absence of projects from the Executive Power
during any given period stands out, but it is especially
evident during the LX and LXI legislatures, which con-
curred temporarily with the issuing of the ENACC, the
PECC, the organization of COP 16 in Cancun and the
beginning of deliberations regarding the creation of a
general law to address the climate change problem.
Felipe Calderon’s legislative agenda focused on secu-
rity and economic issues, followed at a great distance
by education and energy. 

If we break down the relevant law initiatives and
policy calls presented by each parliamentary group
since 1999 by theme, we can understand the way in
which legislators and parties have tried to simplify the

complexity of climate change effects and to define cri-
teria for an institutional response. When we analyse
the content of the different legislative bills presented
on climate change since 1992, it can be seen that leg-
islators have understood that the definition of the
legal basis for the mitigation of GHG derived from
the generation and consumption of energy (thirty-one
per cent) must be seen as a top priority, despite the
fact that Mexico is a Non-Annexe 1 country and there-
fore not obliged to define punctual goals for emissions
reduction. The second important issue is the diversity
of proposals centred on problems related to adaptation
(eighteen per cent). We have to add eight initiatives of
a comprehensive nature that incorporate both mitiga-
tion and adaptation objectives and nine that incorpo-
rate new faculties for authorities and criteria for
national strategies and programmes (figure 23.2). 

It never ceases to be amazing that most initiatives
centred on adaptation are only half the number of
those centred on mitigation, especially if the high vul-
nerability that characterizes the Mexican territory and
the high frequency of natural disasters and periods of
drought are taken into account, as well as the fact that
the legislative discourse has insisted on setting adapta-
tion as a priority in the definition of policies and
resource allocation in the face of climate change. In
this case a reactive view of the inevitable conse-

Figure 23.2: Climate change bills by topic (2006–2012). Source: Information from the Chamber of Deputies, the Senate
and the Legislative Information System (SIL); at: <diputados.gob.mx/>; <senado.gob.mx/>; and <sil.
gobernacion.gob.mx/>.
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quences of climate change prevails, and this is often
translated into pleas for the federal authorities to act
once disasters have occurred and to allocate greater
financial resources to local authorities. 

Regarding the 169 policy calls that have been pre-
sented since 2001 on climate change, policies for
energy mitigation and adaptation have been given high
priority (16 per cent) but have come second as the main
concern to the conduct of foreign policy (20 per cent).
Other issues that have gained relevance are the defini-
tion of the goals and objectives of government policy
(13 per cent), political discussion centred in natural
disasters (12 per cent), and the demand for budgetary
resources to face the effects of the rise in temperature
and of natural disasters (11 per cent). 

During the last decade there has been growing leg-
islative interest in creating a new institutional frame-
work for dealing with climate change in Mexico.
Nonetheless, most bills limit their purpose to includ-
ing minimal amendments and conceptual changes to
current laws. It is from the legislative initiatives pre-
sented in 2010, a set of “flagship legislation” proposals
or pieces oriented towards creating a new legal frame-
work or, at least, towards modifying substantial layers
of pre-existing legislation (Townsend/Fankhauser/

Matthews et al. 2011), that the idea of a climate
regime took off. 

23.6 The Climate Change Law as a 
Take-Off Phase 

2010 represented a turning point in the legislative
deliberation on climate change in Mexico, because a
group of legislators presented a set of much more
ambitious initiatives, ‘flagship legislation’ initiatives,
that changed the terms of the debate and activated a
process of deliberation involving the different parties
represented in Congress, NGOs, private sector organ-
izations, specialists and federal government authori-
ties. From the perspective of a transition to sustaina-
bility and its division into separate phases (Grin/
Rotmans/Schot 2011), the legislative bills and policy
presented between 1990 and 2010 can be understood
as part of a ‘preliminary’ phase, but the adoption of
the CCL in 2012 and the creation of a climate regime
are part of a ‘take-off’ phase towards some modality
of sustainable transition.

While legislators acknowledged the relevance of
the ENACC and PECC in their proposals, and almost

Figure 23.3: Climate change legislative policy calls by topic (1992–2012). Source: Based on information from the
Chamber of Deputies, the Senate and the Legislative Information System (SIL); at: <diputados.gob.mx/>;
<senado.gob.mx/>; and <sil.gobernacion.gob.mx/>.
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all the legislative drafts took as a reference the policy
instruments developed between 2006 and 2012, it was
also evident that: 1) the policy did not have elements
to guarantee its continuity in the long term and it was
binding only at federal level, and therefore depended
on the goodwill and personal commitment of future
governments; 2) there were no criteria for coordina-
tion with local governments, apart from the method-
ologies defined by the INE; 3) it was necessary to
design new institutions, planning and market instru-
ments, and participation and information devices, to
meet the mitigation objectives beyond the established
2012 goal and to advance to a second phase in the
adaptation policy;18 4) while the PECC clearly defines
mitigation goals and fosters capabilities to face adap-
tation problems, it does not place them in the broader
context of a transition to sustainability; 5) even though
the PECC established mitigation goals for 2012 and a
longer mitigation path was signalled, there were no
objectives or strategies to fulfil these in the long term,
and it was also difficult to foster the goals without a
transition towards a sustainable low carbon economy;
6) finally, the programme consisted of public mitiga-
tion efforts with no mandatory commitments on the
side of the private sector following the trends indi-
cated by the National Emissions Inventory. 

The social organizations and experts involved in
the legislative deliberation also questioned the sense
and scope of the national policy, something that
became increasingly evident in different forums and
working groups that were organized between 2010
and 2012 by Congress. For the main environmental
organizations, the objectives and goals set for 2012
were insufficient; they were not ambitious enough to
tackle Mexican challenges and they were unrelated to
a sustainability transition approach.19 

In the case of the process of creating the Mexican
climate change law, the identification of a window of
opportunity (the emergence of a novel issue on the
national agenda), the acknowledgement of the seri-
ousness of the risks involved (the vulnerability of the
nation in the face of the phenomenon’s conse-

quences), and the recognition of institutional weak-
ness (the non-existence of a framework legislation),
all explain why between 2010 and 2011 a group of leg-
islators presented a set of legislative bills substantively
different from all those related to previous projects,
and began legislative negotiations oriented towards
creating a specific institutional regime for dealing
with climate change. 20 

The legislative deliberation on climate change
began formally with the bill presented by Senator
Cardenas from the National Action Party (PAN), and
was followed by proposals from other parties, and
gradually representatives of the private sector, social
organizations, experts and government authorities
became involved in the process, influencing the agenda
for deliberation and draft documents of the legislative
commissions. It should be pointed out that, given the
diversity of the actors involved, the creation of a cli-
mate regime reflected a kind of bottom-up govern-
ance deliberation, where an equilibrium was not auto-
matically imposed. 

During the legislative committees’ deliberations
and in the different public forums organized by Con-
gress, five major problems were identified as key ele-
ments of the future law, issues unsolved by the national
climate policy: 1) more effective coordination or hori-
zontal interplay between federal agencies in order to
fulfil strategic goals and objectives; 2) polycentric verti-

18 PECC defines a first phase focused on capacity-building,
p 62.

19 PECC advances were evaluated both by the govern-
ment—see “Informe de Avances del Programa Especial
de Cambio Climático 2009—2012, at: <http://www.
conagua.gob.mx/conagua07/contenido/documentos/
pecc12.pdf>; and by social organizations and experts—
see “Evaluación del Programa Especial de Cambio
Climático”, at: <http://imco.org.mx/wp-content/
uploads/2013/2/studie_2_pecc_web_ok4.pdf>.

20 The most important projects for fostering a climate
regime were presented in 2010 and 2011: the proposal to
create an “Instituto Nacional de Cambio Climático”,
from Senator Silvano Aureoles Conejo, PRD, 23 Febru-
ary 2010, see at: <http://www.senado.gob.mx/?ver=sp
&mn=2&sm=2&id=24011>; the proposal to create the
“Ley General de Cambio Climático”, from Senator
Alberto Cárdenas Jiménez, PAN, 25 March 2010, see at:
<http://www.senado.gob.mx/index.php?ver=sp&mn=2
& sm=2&id=24481>; the proposal to create the “Ley
General de Adaptación y Mitigación al Cambio
Climático”, from Deputy Araceli Vázquez Camacho,
PRD, 23 November 2010; see at: <http://sil.gobernac-
ion.gob.mx/Busquedas/Basica/ResultadosBusquedaBa-
sica.php?SID=74ee29a3226f14629c8ba8796e90a168&Ser
ial=9f745acc1d1d575f4c238b92c994b3fa&Reg=44&Ori-
gen=BB&Paginas=15>; the proposal to create the “Ley
General de Sustentabilidad y Cambio Climático”, from
Senator Ricardo Monreal Ávila of the Labour Party
(PT), 8 June 2011; see at: <http://www.senado.gob. mx/
index.php?ver=sp&mn=2&sm=2&id=30130>; and the
proposal to créate the “Ley General de Cambio
Climático y Desarrollo Sustentable”, from Senator Fran-
cisco Labastida, PRI, 11 October 2011; see at: <http://
www.senado.gob.mx/index.php?ver=sp&mn=2&sm=2
id=32204>. 
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cal interplay between different government levels; 3)
the problem of the fit between conflicting sectorial
objectives; 4) the continuity and coherence of the cli-
mate policy in the long term; and 5) the need to define
a sustainable transition agenda and the design of the
proper instruments and goals to achieve it. 

These deliberations were translated into an argu-
ment over three possible alternatives for a new cli-
mate-related institutional design to frame national cli-
mate policy (Keohane 2014, Aklin/Uperlainen 2013a),
two of which necessarily required Congressional
approval: 

The first option for the Mexican Congress was to
support the climate policy in the non-binding terms
established between 2006 and 2012 (figure 23.4). The
approach was made up of the climate change national
policy and its instruments, and the ENACC, PECC
and voluntary coordination agreements with local
governments, with no changes to the law.21 The main
problem with this option was the impossibility of
guaranteeing its continuity beyond Felipe Calderon’s
administration, because as there was no obligation in
law, it depended exclusively on the priorities defined

in the PND by the next government. This perspective
represented the preferred alternative for the federal
government, including environmental authorities, and
for the private sector. In institutional terms it consisted
of an intervention in existing public programmes and
policies, a “governance framework” approach
(Paavola/Gouldson/Kluvánkova-Oravská 2009), or
executive action within the existing legal framework,
and did not legally require the design of further
instruments or mechanisms to foster a transition
towards sustainability. 

The second alternative was to approve amend-
ments only to the environment law (Ley General del
Equilibrio Ecológico y La Protección al Ambiente,
LEGEEPA) and include specific climate change man-
dates, and consequently strengthen its capability to
regulate mitigation and adaptation programmes. In
this case, the model sought to keep climate change
definitions as an issue of a fundamentally environmen-
tal nature (figure 23.5). This perspective had also been
developed in previous law project; in fact, a total of
seventeen bills presented prior to 2010 had as their
main proposals the modification of this particular law
as the criterion for articulating public action to com-
bat climate change. Nevertheless, during the negotia-
tions, this variant was shaped specifically from pro-
jects presented by Green Party (Partido Verde
Ecologista de México, PVEM) legislators and was
understood as a more pragmatic approach, mainly
because it took into account the resistance that the

Figure 23.4: Mexican climate policy (2006–2012). Source: Information presented in the 4th and 5th National
Communications to the UNFCCC (INE: National Institute of Ecology; CICC: Inter-Ministerial Commission
on Climate Change).

21 PECC’s objective 4.2.2 makes a review of the climate
policy mandatory (p. 76), something that was not car-
ried out by the government. Even though Alberto
Cardenas was a member of the ruling party, his pro-
posal must be understood as an independent legislative
effort. 
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creation of a climate regime generated at different
stages of the legislative process (especially from the pri-
vate sector, government authorities and some legisla-
tors). 

This option, which was approved in both cham-
bers but was returned modified to Chamber of Depu-
ties by the Senate, was dismissed only once the CCL
was approved in April 2012. For some legislators, this
reform was capable of balancing the agenda of the
public administration, the interests of the private sec-
tor, and some of the demands of NGOs. As this reform
includes minimal modifications to the environmental
law, it represented a legal foundation for the climate
policy implemented during the Calderon administra-
tion and a guarantee of its continuity. 

Finally, Congress discussed the creation of the
CCL as a more ambitious approach that included prin-
ciples, institutions, coordination mechanisms between
government levels and specific policy instruments, fol-
lowing the criteria contained in the flagship initiatives
(figure 23.6). This reform involved, first, the establish-
ment of a proper climate regime, capable of transver-
sally integrating different realms of the policy arenas
and defining criteria for horizontal and vertical inter-
play between the different government levels; and,
second, an understanding of the legislative process as
the way to foster some kind of transition towards sus-
tainability through regime change. This model had
extensive support from NGOs and experts, but faced

opposition from the private sector and some agencies
of the federal government at different stages of the
legislative process. 

These three models coexisted as possible scenar-
ios during the legislative process between March 2010
and April 2012. None of them imposed itself automat-
ically nor inevitably as the best response for institu-
tional change. The continuation of the same policy
was a possibility by default in case no agreement was
reached between the political forces represented in
Congress, which did not necessarily have priority in
legislating on climate change. The reform of the envi-
ronment law stood as a viable legislative alternative
until April 2012, when the climate change law gained
support in the Chamber of Deputies, and the framing
of the climate policy in the regime model became irre-
versible. 

The approved CCL reflects an equilibrium derived
from the negotiations between political, social and
economic actors who participated in the legislative
process (Greif/Kingston 2001). It did not necessarily
represent the most efficient or effective response to
the threat of global warming in Mexico, but as a leg-
islative equilibrium it reflects the relative strength of
the political actors in using their right of veto (Tsebe-
lis 1992), the response of political and social actors to
the unequal distributive effects of institutional change
(Knight 1992), and the discourses reflecting different
senses of what was understood as an appropriate kind

Figure 23.5: Proposed reform for climate regulation in environmental law. Source: Information from the legislative
project to reform the environmental law (LEEGEPA) approved by Congress (25 April 2012); CICC: Inter-
Ministerial Commission on Climate Change).
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of regulation (March/Olsen 1989). In this sense, while
exogenous factors account for the need for institu-
tional change, the framing of a climate regime is
explained as a process endogenous to legislative delib-
eration and its negotiation dynamics. 

Why was the resulting equilibrium a climate
regime, when the government would have preferred
the minimum modifications to legislation and the pri-
vate sector wanted a voluntary action model and not
binding obligations supported by law? First, the core
group of legislators involved in the legislative process
always kept the regime option as the dominant alter-
native and gradually imposed this model on other leg-
islators who were superficially involved in the discus-
sions. Second, by presenting their own project, the
legislators of the Partido Revolucionario Institucional
(PRI, Institutional Revolutionary Party), the main veto
power player, became actively involved in the process.
Third, while some representative elements of the pri-
vate sector, such as steel and carbon producers and
manufacturing industry, tried to stop the passing of
the CCL, and government authorities kept on present-
ing critical observations to the project even a few
weeks before the final vote in 2012, in the end they
were able to insert changes that contributed towards
their own agenda, especially with respect to the defi-
nition of market instruments such as green taxes and
the creation of a trade and cap system. Finally, the

NGOs, regardless of the particularity of their own
agendas, operated as a real counterweight during leg-
islative deliberation, and they contributed to limiting
the effects of rejection by other actors. In this sense,
the creation of the CCL was truly a bottom-up legisla-
tive process. The central elements and differences
between the legislative models are summarized in
table 23.2.

23.7 Conclusion: Implementation 
Challenges and the Risk of Failure 
of the Sustainable Transition

The concepts of climate regime, regime complex,
interplay and fit, derived from an environmental gov-
ernance approach, have the virtue of allowing us to
understand the creation of the CCL in Mexico as a
different process from the simple approval of an iso-
lated piece of law. Environmental governance concepts
are useful for structuring an analysis that integrates the
deliberate design of a regime with the conflictive nego-
tiation between actors who promote different institu-
tional framing. 

The construction of a climate regime was imposed
as an equilibrium between three clearly differentiated
models to regulate climate change at a national level:
1) the continuation of goals and objectives defined in

Figure 23.6: Climate change law structure. Source: Ley General de Cambio Climático (NSCC: National Strategy on
Climate Change; INECC: National Ecology and Climate Change Institute; CICC. Inter-Ministerial
Commission on Climate Change; C3: Advisory Council on Climate Change).
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Table 23.2: Alternative models in the legislative discussion on climate change 2010–2012: Source: Information from the
National Communications and Legislative Information System (SIL); at: <http://sil.gobernacion.gob.mx/portal>.

Elements Climate Governance Frame-
work based on CC Policy

Changes to the Environmental 
Law (LEGEEPA)

Climate Change Law as a 
Climate Regime

Type Public Policy Programme Environmental Law amend-
ments

Creation of a specific climate 
regime

Legal Fundament Constitution, Planning Law, Fed-
eral Administration Law, Environ-
mental Law, Environmental Law 
regulations

Reforms articles 5, 7, 19, 23 of 
the Environmental Law and cre-
ates a Chapter II Bis: “On Cli-
mate Change”. 

New law with 116 articles
It is defined as a guarantee of 
the constitutional right to a 
healthy environment

Features PND, ENACC, PECC, CICC, 
international activism

Specific mitigation and adapta-
tion mandates in the Environ-
mental Law

SNCC, governing principles, pol-
icy definitions, multilevel gov-
ernance, 
planning, information, participa-
tion and economic instruments
Transparency rules and sanc-
tions 

Key Feature Special programme with objec-
tives and goals for 2012

Specific chapter on Climate 
Change

National System on Climate 
Change

Institutions CICC created in 2005 Formalizes CICC in the Environ-
mental Law

SNCC, formalizes CICC, reforms 
INECC

Policy continuity Non-binding at the federal level 
beyond 2012

Mandate to create and update 
the PECC

Force to create and update 
ENACC, PECC and local plans

Multilevel 
governance

CICC formally coordinates the 
federal government’s climate 
actions
Non-mandatory coordination 
with local governments for the 
design of local climate plans 

CICC established in Environ-
mental Law
Defines federal obligations and 
limits local responsibilities to for-
mulation, implementation and 
evaluation of local programmes

Distributes competences 
between the levels of govern-
ment in a national system 
(SNCC)
CICC becomes the government 
coordination device inside 
SNCC

Bottom-up
Governance

ENACC and PECC subject to 
public consultation

None Particular chapter and social par-
ticipation and creation of advi-
sory councils with social rep-
resentation

Planning 
Instruments

ENACC and PECC binding at 
federal level Voluntary local 
plans and emissions registration

Mandate to create and update 
the PECC

ENACC, PECC, state and munic-
ipal plans, mandatory invento-
ries, emissions registration and 
risk atlas; integrates information 
system, evaluation and transpar-
ency mechanisms and sanctions 

Market 
instruments

PECC budget Doesn’t create new instruments 
besides those included in the 
Environmental Law

Specific chapter that includes 
instruments from the Environ-
mental Law 
Gives authority to establish 
financial mechanisms and a car-
bon market
National Climate Fund 

Mitigation goals PECC defines a short-term 50.7 
MtCO2e mitigation goal by 
2012; a 30% reduction by 2020 
and 50% by 2050
National commitment to COP15

Mandate to fulfil PECC goals National aspirational mitigation 
goals defined in 2nd temporary 
article; 
35% renewable electricity gen-
eration in 2024 
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the national climate change policy without reforms to
the law; 2) minimal modifications to the Environmen-
tal Law to include mitigation and adaptation objec-
tives; and 3) the creation of a specific climate regime
for solving problems of national horizontal interplay
(coordination between federal departments), national
vertical interplay (concurrency between government
levels), fit between sectorial objectives, continuity of
the climate change policy in the long term, and the
impetus towards a sustainability transition. 

We argued that the policy definitions, Mexico’s
participation in international negotiations, and the set
of initiatives and policy calls presented between 1990
and 2010 can all be identified as part of the ‘prelimi-
nary’ phase of a sustainability transition, while the
approval of the CCL in 2012 constitutes the ‘take-off’
phase. 

Unlike the other legislative options, the creation
of the CCL represented the implicit intention of pro-
moting some kind of sustainability transition that
would then enter properly into a stage characterized by
the need to implement its mandates and during which
the feasibility of a sustainable transition would be gen-
uinely at stake.

Since its approval in April 2012, the mandates of
the Climate Change Law have begun to be imple-
mented by federal and local authorities. In early 2013
the federal government installed the CICC, in accord-
ance with its new legal structure. Later, the ENACC
10–20–40 and the PECC 2014–2018 were published.22

According to information from the National Ecology
and Climate Change Institute (INECC), local govern-
ments are starting to develop their local climate
action plans, but in most cases they are still at a very
early stage of development, and overall progress is
limited compared with the results reported in 2012.23 

Even though strategy lines, mitigation and adapta-
tion goals and objectives are defined in these new
instruments, thus guaranteeing the continuity of cli-
mate change policies, those obligations that have
been implemented stray from the idea of a climate
regime developed by the legislators. First, the design
of the ENACC and the PECC for the period 2013–
2018 does not include a detailed or at least a general

evaluation of what had been achieved by 2012. In fact,
there is no mention whatsoever of the previous strat-
egy and programme. This represents an important
clash with the objectives of the original legislators,
who understood the continuity of environment policy
as the gradual and incremental development of miti-
gation and adaptation objectives and goals, not as a
simple six-yearly reinvention of the programmes. 

Secondly, and related to the previous point, the
definition of climate policy instruments in itself does
not mean more effective mitigation and adaptation
actions. On the contrary, the new programmes show
some signs of regression. According to the PECC
2014–2018, and in spite of the mitigation goals set by
2012, “Should this trending scenario continue it is cal-
culated that in 2020 the national GHG emissions
would be a billion tons, that is to say twenty-eight per
cent more than those in 2010. It is important to point
out that the recent energy reform will involve an
increase in the hydrocarbon production activities and
it is likely that this sector’s GHG emissions will
increase as well”.24 In other words, the GHG reduc-
tion goals are transformed into a twenty-eight per cent
increase in emissions as a consequence of the energy
reforms fostered by the Peña Nieto administration,
which focus on boosting hydrocarbon exploitation,
especially deep-water reserves and non-conventional
natural gas, as part of the government’s definition of
‘clean energy’.25

The mitigation goal is also conditional on interna-
tional financing. According to the PECC 2014–2018, 

For the challenge that the mitigation of emissions of
compounds and GHG poses, Mexico has made the
commitment of reducing by 30 per cent in relation to
the 2020 baseline as well as by 50 per cent by 2050,
compared to 2000 emissions, through indicative objec-
tives and aspirational goals as contained in the LGCC
(Climate Change Law). This is why this Programme, as
well as including the action lines related to the Federal
Expenditure Budget, includes others, marked with an
asterisk (*), that are subject to obtaining national or

22 For ENACC 2013, see at: <http://dof.gob.mx/nota_de-
talle.php?codigo=5342492&fecha=28/04/2014> and for
PECC 2014–2018, see at: <http://www4.unfccc.int/sub-
missions/indc/Submission%20Pages/submissions.aspx-
http://www.dof.gob.mx/nota_detalle.php?codigo=530
1093&fecha=03/06/2013>.

23 Advances in local climate action plans can be consulted
at: <http://www2.inecc.gob.mx/sistemas/peacc/>.

24 PECC (2014–2018), 2014. This reference can be found in
part 1.3, “Las emisiones de compuestos y gases de efecto
invernadero en México (Greenhouse Gases and Com-
pounds in Mexico)”. The official electronic document
lacks page references.

25 The official definition of ‘clean energy’ goals in the
Electric Industry Law, includes renewables sources and
those defined by the authorities according to official
emission norms and parameters, at: <http://www.
cfe.gob.mx/ConoceCFE/1_AcercadeCFE/MarcoLegal-
yNormativo/Lists/Leyes1/Attachments/26/Leydelain-
dustriaelectrica11ago.pdf >
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international financial and technological support, both
private and public.26

On 30 March 2105, Mexico submitted to the
UNFCCC its Intended National Determined Contri-
bution with the aim of achieving an international
legally binding agreement in order to keep the
increase in the global average atmospheric tempera-
ture below 2°C. Mexico assumes conditional and non-
conditional reduction goals related to its emissions
baseline:

Unconditional Reduction 
Mexico is committed to reduce unconditionally 25 per
cent of its greenhouse gases and short lived climate pol-
lutants emissions (below BAU) for the year 2030. This
commitment implies a reduction of 22 per cent of GHG
and a reduction of 51 per cent of Black Carbon.This
commitment implies a net emissions peak starting from
2026, decoupling GHG emissions from economic
growth: emissions intensity per unit of GDP will reduce
by around 40% from 2013 to 2030. 

Conditional Reduction 
The 25% reduction commitment expressed above could
increase up to a 40% in a conditional manner, subject to
a global agreement addressing important topics includ-
ing international carbon price, carbon border adjust-
ments, technical cooperation, access to low-cost finan-
cial resources and technology transfer, all at a scale
commensurate to the challenge of global climate
change. Within the same conditions, GHG reductions
could increase up to 36%, and Black Carbon reductions
to 70% in 2030.27

Mexico’s emissions goals were well received by the
international community because it was the first Non-
Annexe 1 country to submit its Intended Nationally
Determined Contribution. It contains an ambitious
GHG emissions target even if it decreases its previous
unconditional national commitments.28 Its main prob-
lem remains the contradiction of a very ambitious for-
mal climate agenda and a national energy matrix
dependent on fossil fuels and whose emissions are
expected to grow by at least twenty-eight per cent due
to the energy reform.

This leads us to a central problem in the design of
the Mexican climate regime: it does not matter if the

modality chosen by the actors was the most complex
framing possible to face climate change and foster
mitigation goals or a decarbonization of the economy,
if the broader objectives of energy production and
consumption do not solve the problem of fit with
energy policies, urban development plans, conservation
objectives and fiscal priorities. The CCL represents a
very ambitious design on paper, but it will become irrel-
evant if it is not able to transform other policy arenas
as part of a transition to a sustainability agenda. 

The concept of transition towards sustainability
has relevance since it allows the sense of the climate
regime definition to be framed before the possible
alternatives are examined. However, the inconsistency
between the objectives of climate policy and those of
national economic development warns us that it is not
enough to promote a large-scale social transformation
through regime change (sustainability-oriented
changes), if the contradictory practices of an eco-
nomic growth model based on hydrocarbon exploita-
tion continue. The implementation phase of a sustain-
ability transition in developing countries means a
difficult conflict between different types of regimes,
policy arenas and social objectives. Even though a pre-
liminary and a take-off stage take place as part of a
transition to sustainability, solving the problem of fit
is central to fostering a sustainable model through
regime change. This means that sustainable transi-
tions are not only technical problems, but politically
contentious issues (Meadowcroft 2009; Akin/
Urpelainen 2013b; Keohane 2014; Javeline 2014). 

26 PECC 2014–2018, 2014: This reference can be found in
part 1.3, “Las emisiones de compuestos y gases de efecto
invernadero en México (Greenhouse Gases and Com-
pounds in Mexico)”. The official electronic document
lacks page references. 

27 The Mexican Intended Nationally Determined Contri-
bution can be consulted at: <http://www4.unfccc.int/
submissions/indc/Submission%20Pages/submissions.
aspx>.

28 On December the 10th 2015 the Mexican Congress
approved the Energy Transition Law. This law, a com-
plement to a larger energy reform, defines new institu-
tional basis for an energy transition and establishes
obligations and goals for emissions mitigation, clean
energy generation and energy efficiency. It mandates a
participation of clean energy in the electric sector of at
least 25% to 2018, 30% to 2021 and 35% to 2024. With
its approval, the Congress finally recognizes the impor-
tance of fostering clean energy generation as a way to
fulfill Intended Nationally Determined Contributions
submitted to the UNFCCC and as a path to a low car-
bon economy. As an instrument for a transition to sus-
tainability, the Energy Transition Law can become a
game changer for the energy sector in the next years,
but its success largely depends on its implementation
process and the willingness of national authorities and
the private sector to fulfill its mandates.
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24 Sustainability Transitions: A Discourse-institutional Perspective

Audley Genus1 

Abstract

This chapter addresses the complex web of activities and actors necessary to achieve the much vaunted yet elu-
sive transition to sustainability. The chapter reviews diverse contributions which have in common a concern for
the role that language and institutional arrangements play in related developments. These, it is argued, have a
capacity that has not been fully realized to improve our understanding of the problems involved, the issues at
stake and implications for policy and practice. The chapter presents a framework which is employed to provide
orientation for a discussion of these contributions which may otherwise be considered in an isolated manner
or with limitations on cross-disciplinary conversation. At the heart of the discussion are sustainability transi-
tions, neo-institutional theory, and critical discourse analysis. The chapter draws on neo-institutional theory and
critical discourse analysis to highlight the role of different types of factors and actors implicated in (un)sustain-
able patterns of production and consumption and the (in)effective governance of environmental sustainability-
related science, technology and other phenomena. It considers the potential insights to be gained from appli-
cation of a discourse-institutional perspective and progress that has been made with the development of such
an approach.2

Keywords: Neo-institutional theory; sustainable production; sustainable consumption; rules; innovation; critical
discourse analysis; public engagement; legitimacy.

24.1 Introduction12

There remains a great deal of consternation about the
damaging effects of anthropogenic climate change,
how such impacts may be mitigated and the policies
and strategies that might be implemented to facilitate
adaptation thereto. In the UK, to take one example,
there appears to be a great deal of anxiety regarding
whether and how related commitments are going to
be achieved but also a lingering controversy over the
‘facts’ of climate change and the (over-) ambitious
nature of targets set.3 The framing of the debate tends

to revolve around the discourse of competitiveness
and the rhetoric of ‘keeping the lights on’, much to
the chagrin of ‘deep greens’. 

Academic research has investigated some of the
fundamental issues in a manner which highlights the
potential contribution of a range of disciplines and
sub-disciplines, sometimes in combination but often
in disciplinary isolation. The chapter seeks to build on
these contributions, noting that to gain a richer, more
comprehensive insight into the issues at stake and
implications for policy and practice it is necessary to
recognize and to learn from a wide range of findings.
The chapter thus reflects on research on: the pro-
cesses and mechanisms which embed or reproduce
pro-environmental or unsustainable values and
actions; the role of language in substantiating the sta-
tus quo and in ‘carrying’ institutional change; the role
of firms, citizens/consumers and others (e.g. aca-
demic researchers) as agents of institutional change or
inertia, or as catalytic intermediaries. The chapter is
broad in scope, taking in where and how (un)sustain-
ability is talked and written about or symbolized, the

1 Prof. Audley Genus, Small Business Research Centre,
Kingston University, Kingston Hill, Kingston upon
Thames KT2 7LB; Email: <a.genus@kingston.ac.uk>.

2 This chapter is a revised version of a paper published in:
Sustainability, 6,1 (2014): 283–305.

3 In January 2014 proposals were announced by the Euro-
pean Commission to abandon national targets for renew-
able energy generation; see at: <http://ec. europa.eu/
energy/doc/2030/com_2014_15_en.pdf> (24 January,
2014): 6.
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creation, disappearance and re-emergence of institu-
tions, and the role of universities and public engage-
ment in the governance of science, innovation, tech-
nology and environmental sustainability. 

At the heart of the discussion are neo-institutional
theory and critical discourse analysis, focusing on
attempts to develop a combined discourse-institutional
approach, which might be applied to generate insights
into the realization of the transition to sustainability.
This is a topic of great contemporary interest, since
‘discourse institutionalism’ is the ‘newest’ of the ‘new
institutionalisms’ (Schmidt 2010: 303). The chapter
proceeds first by reviewing salient contributions from
each of these areas, interweaving what may be gained
conceptually from these contributions with a discus-
sion of the difficulties experienced in relation to pol-
icy-making, technological innovation and use, and
public discourse of environmental sustainability. The
discussion is organized into the following sections on:
(a) the nature of institutions and the relevance of insti-
tutional analysis for sustainability transitions; (b) the
nature and relevance of critical discourse analysis to
institutional inertia and innovation; and (c) a review of
research connected with sustainability transitions which
to varying degrees adopt a ‘discourse-institutional’
approach. Finally, the concluding section reflects on
what has been gained from the work reviewed for
improving our thinking and practices regarding the
facilitation of a more environmentally sustainable soci-
ety.

24.2 Neo-institutional Theory 

This section of the chapter provides an overview of
work in the broad topic area of institutional theory
which bears on our understanding of the transition to
sustainability, particularly that research associated with
the ‘new institutionalism’ or neo-institutional theory.
This is concerned with developments in institutional
economics, institutional sociology, and institutional
theory in political science, which point the way toward
adopting a deeper understanding of the role of insti-
tutions—and to some extent language—in the transfor-
mations necessary to mitigate or adapt to climate
change. In economics the ‘new’ institutionalism refers
to contributions from transactions costs theory
(Coase 1937; North 1990; Williamson 1985), informa-
tion economics (Simon 1972), and industrial organiza-
tion (Katz/Shapiro 1985), for example. An institu-
tional economist (Ostrom/Gardner/Walker 1994),
developed an IAD (institutional analysis and develop-

ment) framework, which made it clear that all (institu-
tional) rules—defined as ‘shared understandings’
regarding what actions are ‘desirable, prohibited or per-
mitted’—are formulated in language. It is interesting to
note that in political science March and Olsen (1984,
1989) pointed to but did not analyse the importance of
language in institutions. A significant contribution has
come from Rydin (1999, 2003), whose research on
environmental planning has led to an ‘institutional dis-
course’ approach which builds on this earlier work.
Developments connected with new institutional eco-
nomics which have informed subsequent work on sys-
tems innovation and thence sustainability transition is
the work of Nelson and Winter (1982) on organiza-
tional routines and technological regimes.

In organizational sociology the institutionalization
of neo-institutionalist approaches was assisted by cer-
tain landmark publications. These include articles by
Meyer and Rowan (1977) and Zucker (1977), the book
co-edited by Powell and DiMaggio (1991), and Scott’s
book Institutions and Organizations (Scott 1995,
2008a). These drew on the earlier work of Berger and
Luckmann (1967), Hughes (1936), Selznick (1957) and
Parsons (1960). The foundational contributions
emphasize the properties of institutions, and how insti-
tutional environments imposed ‘requirements and/or
constraints’ on rather passive organizations, specifically
in relation to the formal structure of individual organi-
zations (Scott 2008b: 429). They observe that institu-
tionalization is partly a matter of instilling value in an
organization, which subscribes to beliefs which it con-
siders to be legitimate. Later, researchers focused on
institutional change (Dacin/Goodstein/Scott 2002) in
fields of interacting organizations, in which there
could be competing values, beliefs and regulative and
normative rules (Scott 1987). Over time the kinds of
organizations and fields studied has widened to encom-
pass business firms in addition to the public sector or
professional bodies which were the focus of much of
the earlier work (such as art museums and trade
unions). Delbridge and Edwards (2007) conclude that
early neo-institutionalist research: (a) initially assumed
the ‘continuity and stability’ of social systems and the
conformity of organizational field-level practices, then
later (b) unduly emphasized processes of institutional
change, whilst failing to ‘engage meaningfully’ with
the importance of ‘action in maintaining institutional
conditions’. Some researchers have sought to avoid
these pitfalls by addressing the coexistence of institu-
tionalization processes and processes of de-institution-
alization, thus attending both to stability, continuity
and sharing of practices within a field and to ‘atrophy
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or change’ (Dacin/Dacin 2013; Greenwood/Suddaby/
Hinings 2002; Mohr/White 2008). There is a concern
to introduce and extend a discursive approach to insti-
tutionalization (Phillips/Malhotra 2008).

A branch of institutional theory involves work on
institutional entrepreneurship on the innovation of
new rules and practices, and in the past emphasized
“the actions of a single or small number of actors”
(Lounsbury/Crumley 2007: 993). Over time the prob-
lem of realizing successful institutional entrepreneur-
ship has turned its attention to the depth of prevailing
institutional logics, the power of existing governance
mechanisms to structure the behaviour of incumbents,
and the prevalence of structuration processes linked to
the interaction of diverse actors, which constrain non-
isomorphic change (i.e. that which does not merely
copy what other organizations are doing). Of rele-
vance here are the role of transnational organizations
in institution-building (e.g. supra-national treaties and
legally enforceable commitments on climate change)
and the empowering (not merely constraining)
aspects of prevailing norms and beliefs (see Garud/
Hardy/Maguire 2007). 

Scott (2008a: 48) defines ‘institutions’ as “com-
prised of regulative, normative and cultural-cognitive
elements that, together with associated activities and
resources, provide stability and meaning to social life”.
He also identifies three types of institutional rules,
which guide actions in a regularized way within organ-
izational ‘fields’. Organizational fields are comprised
of the actors which supply and consume a given set of
goods and services but also those which exert influ-
ence over these, such that ‘field’ includes users, con-
sumer groups, government bodies and professional
associations, and others. ‘Field’ is thus a broader
notion that ‘industry’ (DiMaggio/Powell 1991) and is
a common object of investigation for researchers seek-
ing to understand the nature of institutions and insti-
tutionalization. 

The three types of institutional rules are briefly
described as follows. First, there are formal/regula-
tive rules. Typically, manifestations of these rules
appear as legislation and regulations, state grants and
subsidies, and technical standards. These partly struc-
ture innovative and entrepreneurial activities con-
nected with the governance, design, production, and
use of renewable energy or other sustainable technol-
ogies and the attractiveness and growth of these sec-
tors. Their effectiveness, though, is in part due to the
interpretations that actors have of the credibility and
legitimacy of incentives and sanctions associated with
adherence to the rules in question. Next, normative

rules may be identified. These relate to the norms,
responsibilities and obligations, which need to be
adhered to or performed. They involve norms regard-
ing the proper role and conduct of industry, govern-
ment, communities, and consumers/users, for exam-
ple, in relation to prevailing ways of generating or
using electricity or heat, for example, and to the pro-
motion or inhibition of novel approaches and prac-
tices for doing so. This author argues that this should
include the institutionalization of new business mod-
els and the de-institutionalization of existing ones
(Genus, 2012). Lastly, cultural-cognitive rules are
implicated in the values, beliefs and guiding assump-
tions, which are held regarding the effectiveness of
policies for promoting sustainable technologies and
practices. They also refer to beliefs about the benefits
of related technology, such as those which negatively
view wind turbines as dangerous to wildlife or ugly,
compared with the view which sees them as a vital
part of our energy future. The guiding principles may
be implicated in the heuristics which routinely are
employed to evaluate investments in sustainable tech-
nologies in practice. 

 Institutional rules are transmitted by different
types of carriers. Four types of carriers have been
identified (Jepperson 1991; Scott 2003, 2008a): (a)
symbolic systems including rules, laws, values, expec-
tations, categories, typifications and schema; (b) rela-
tional systems including governance systems, power
systems, regimes, authority systems, structural isomor-
phism and identities; (c) routines including protocols,
standard operating procedures, jobs, roles, obedience
to duty and scripts; and (d) artefacts including objects
complying with mandated specifications, objects
meeting conventions, standards and objects possess-
ing symbolic value.

One may also identify three processes of institution-
alization: habitualization, objectification and sedimen-
tation; and three mechanisms by which institutionaliza-
tion occurs: coercion, normative commitment and
imitation (Scott 2008a). Habitualization refers to the
process, pre-institutionalization, by which new ideas
and practices assume a taken-for-granted quality in the
thoughts and actions of actors in a limited domain and
begin to be recognized as such by others outside it.
Objectification concerns the process by which the nas-
cent institutional rules are articulated; it is the means by
which institutions begin to solidify, a development
which is necessary for sedimentation to occur. Sedi-
mentation is the process through which rules seep into
society, and is a matter of deep and extensive diffu-
sion. The chapter will in section 24.4 consider the
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employment of these institutional elements and pro-
cesses in studies of sustainability transition which are
relevant to a discourse-institutional approach. First,
however, the following section provides some neces-
sary background on discourse analysis, specifically on
approaches to critical discourse analysis, to give orien-
tation to subsequent discussions in the chapter.

24.3 Critical Discourse Analysis

Inspired by the work of Michel Foucault (1972) dis-
course analysis is an approach—or, rather, a collection
of approaches—that emphasizes relations between lan-
guage and power. Critical discourse analysis (CDA) is
a branch of discourse analysis which provides meth-
ods—some would say a methodology—for conducting
social research based on the analysis of language to
expose sources of influence, persuasion and domi-
nance in social life. The political programme of CDA
brings into focus those individuals, groups or organi-
zations excluded or marginalized from—in this case—
the governance and achievement of environmental
sustainability, and practices implicated in the making
of or adherence to institutional rules. As a leading
proponent of CDA states: “it often makes sense to use
discourse analysis in conjunction with other forms of
analysis, for instance ethnography or forms of institu-
tional analysis” (Fairclough 2003: 2), to address the
effects of the social construction of discourse in terms
of the generation and maintenance of institutions con-
nected with the governance of environmental sustaina-
bility. 

Fairclough’s version of CDA explicitly aims to
expose social inequalities and to account for social
change. Such a critical approach to discourse analysis,
in addressing what it is about political systems (such
as ‘new capitalism’) that constrains or facilitates our
ability to develop our potential as members of society,
attends to a social, rather than an individualized
notion of speaking and acting. It also emphasizes the
need for an honest recognition and reflection on val-
ues, including those of researchers. CDA examines con-
nections among three levels of analysis: texts (which
may be written, spoken, or symbolic), discursive prac-
tices, and social practice, the wider social ‘context’ that
bears upon texts and discursive practices. A critical
approach to discourse analysis seeks to link text with
underlying power structures in society and the discur-
sive practices upon which the text was drawn. CDA
focuses on how social relations, identity, knowledge,
and power are constructed through discourse. Social

structures (or ‘social practice’) are abstract, highly sta-
ble entities which define a set of possibilities. Social
events occur within these set of possibilities. How-
ever, there is no simple causal relation between social
events and structures. Their relationship is mediated
by a network of discursive practices. Discursive prac-
tices are more or less durable forms of social activity,
which are articulated together to constitute social
fields, institutions and organizations, e.g. the field of
technology assessment. Discourse analysts refer to
‘fields’ as networks of social practice (Chouliaraki/
Fairclough 2010; c.f. Bourdieu 1983). 

Discourses ‘cannot be studied directly’; one needs
to scrutinize the “texts that constitute them” (Phil-
lips/Lawrence/Hardy 2004: 636). Such analysis
focuses upon the processes of text production, distri-
bution and consumption (Fairclough 2001) and upon
bodies of texts, since it is the way in which individual
texts draw on other texts and discourses that creates
meanings which are significant for social relations and
institutionalization (Phillips/Lawrence/Hardy 2004).
Further, institutionalization involves more than imita-
tion of actions taken locally. Such actions are shared
and given meaning through texts about them which
diffuse through an organizational field, drawing the
attention of researchers to the search for actions
which generate texts and for texts which might affect
action and institutionalization (Phillips/Lawrence/
Hardy 2004). Meanwhile an ‘order of discourse’ is a
network of discursive practices in its language aspects.
The elements of orders of discourse are genres, dis-
courses and styles. A ‘genre’ is a way of acting in
social life, examples including interviews, speeches or
meetings, whereas the term ‘style’ refers to ways of
being, which connote the identities of protagonists
and those they apply to others. Both of these may be
distinguished from ‘representation’, which refers to
different perspectives applied to the comprehension
of reality. Discourses do not stand alone but may be
interconnected. Hence one speaks of intertextuality
or interdiscursivity—which are phenomena through
which one text or discourse draws upon, combines or
influences others. These elements select certain possi-
bilities within the set of possibilities provided by the
language, and exclude others. Fairclough (2001) dis-
tinguishes between the discursive and the non-discur-
sive, arguing that while all language is social, not all
social activity is linguistic—he cites economic produc-
tion as an example. This is at odds with more
staunchly post-structuralist views of discourse, such as
that advanced by Laclau and Mouffe (1985, 2001),
which do not make a distinction between discursive
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and non-discursive elements of social life such that
social reality is wholly constituted in discourse. For
Fairclough, discourse (in the sense of semiotics and lan-
guage) is an element of the social at all the three levels
of social practice, discursive practice and social events.
Thus language and semiotics correspond to social prac-
tice, the orders of discourse correspond to discursive
practice, and texts correspond to social events.

Ideas about legitimation provide a cross-over point
for discourse analysis and neo-institutional analysis.
Strategies and practices for legitimation call for insti-
tutional analysis but to elicit greater insight should be
founded on an understanding of the role of discursive
strategies of legitimation in giving effect to prevailing
and new patterns of thinking and behaviour. At this
point it is helpful to review these various strategies of
legitimation, indicating their relevance to the chapter.
From an institutional perspective legitimation occurs
as a result of the operation of a variety of mechanisms
and processes (see table 24.1). As mentioned above, the
former are coercive, mimetic or normative in character
and have the effect of making formal, normative and
cultural-cognitive rules appear solid (Scott 2008a).
Institutionalizing processes may involve the objectifi-
cation and thence diffusion of novel practices across
organizational fields. Zucker (1987) has identified a
number of indicators of institutionalization, which
include changes in language use. 

Now, with the role of language in institutionaliza-
tion in mind, consider a discursive standpoint on legit-
imation, which would involve scrutiny of a body of
texts pertaining to the research questions and social
context at issue. (Remember that legitimation is only
one element of the analysis of text within CDA—there
is also ‘intertextual’ analysis, which is concerned with
how one text draws on other texts. Also, textual anal-
ysis is but one element of CDA—the others are the
analysis of discursive practice and the analysis of
broader social practice.) Discursive legitimation strat-

egies could be said broadly to underpin the aforemen-
tioned institutional pillars in the following way. Thus
rather than regulative rules demanding and enforcing
compliance in any straightforward direct manner,
their mandating or coercive effect may rely on the dis-
cursive legitimation strategy of authorization. Here,
legitimation is accorded on the basis of authority and
custom, including recognition and acceptance of the
authority claims of those who make or enforce laws
and regulations so as to constrain the actions of those
subjected thereto. Normative institutions may be said
to be underpinned discursively through moral evalua-
tion, in which legitimation is granted by reference to
value systems. Cultural-cognitive institutional rules
may be underpinned by the discursive strategy of
rationalization, by which legitimation involves refer-
ence to beliefs about the utility of institutionalized
action. This applies, for example, to beliefs about the
nature and effectiveness of government policies in a
particular arena (and indeed of government per se)
and to heuristics and tools for analysis (e.g. cost-ben-
efit analysis, or triple bottom-line accounting). In the
discursive strategy of mythopoesis legitimation is
accomplished through narrative. This storytelling is a
mechanism which can carry all the types of institu-
tional pillar referred to above. Discursive-institutional
phenomena occur across somewhat conflicting dis-
courses, which are comprised of constituent story sets
characterized by certain types of discursive practices
(‘genres’, ‘styles’, discourse coalitions and members/
non-members), in which protagonists identify them-
selves or others. As mentioned above, discursive prac-
tice mediates wider social practice and specific texts
in particular social events.

In addition to attending to the legitimation and
carriage of existing and new institutional rules, a dis-
course-institutional approach may address other ele-
ments of institutionalization through language. Figure
24.1 recognizes this by suggesting that important

Table 24.1: Discursive legitimation strategies underpinning institutional pillars (rules). Source: The author.

Institutional pillar Corresponding underpinning 
discursive legitimation strategy 

Mechanism by which discursive 
legitimation occurs

Formal/regulative rules Authorization Recognition and acceptance of 
authority claims (e.g. of person(s), 
customs or laws)

Normative rules Moral evaluation Justification with reference to value 
systems

Cultural-cognitive rules Rationalization Justification based on beliefs about 
utility of action 

(Institutional carrier) Mythopoesis Narrative (storytelling)
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social phenomena, in this case the institutionalization
of sustainability, may be depicted as regularities in text
and discursive practice; these have a dialectical relation-
ship with social practice, the prevailing historical con-
text and social structures (or overarching rules of the
game) which shape and which are partly shaped by
those discursive regularities. 

New institutional rules are created in speech and
writing and visual ‘events’ (different ‘modalities’ of
text), and in discursive practice, as well as by non-dis-
cursive phenomena. Material conditions will be of sig-
nificance, such as funding and other resource alloca-
tions and facilities. Prospective rules may (or may not)
be institutionalized depending on the strength and
effectiveness of the coercive, obligatory and mimetic
mechanisms underpinning the three types of institu-
tional rules in question, and the carriers via which
they are transmitted. The extent to which these new

rules are pervasive is a matter of their sedimentation,
connected with processes of diffusion and their legit-
imacy. Such diffusion may be partial and limited to
‘habitualization’ or ‘objectification’ at a level below
that of the organizational field or wider society. Insti-
tutionalization may fail (non-institutionalization) and
prevailing rules may be reinforced (re-institutionaliza-
tion) or undone (de-institutionalization). Thus the sec-
tion has presented a framework which draws on both
neo-institutional and critical discourse analysis, which
may be employed to inform an assessment of available
discourse-institutionalist contributions to the topic of
sustainability transitions. It is to this assessment that
the chapter now turns.

Figure 24.1: A discourse-institutional analytical framework. Source: The author.
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24.4 Discourse-institutional Analysis 
of Sustainability Transition 

This section reviews literature on discourse-institu-
tional approaches connected with the transition to
sustainability. The approach to reviewing literature
taken here is now described. First, during the period
from December 2013 to August 2014 the author
searched for published research by entering permuta-
tions of the key words ‘discourse’ and ‘institution’,
combined with ‘sustainability transition’, ‘sustainable
consumption’, and ‘sustainable production’ into the
Web of Knowledge database. Results were selected to
be shown for ‘all years’ and with no limitation on sub-
ject area. Searches were thus conducted by topic and
title. To give an indication of the extent of scholarly
activity in the topic area, it may be noted that seven-
teen results were obtained from Web of Knowledge
when searching by title words for articles on ‘dis-
course, institution’, and sustainable transition but 178
were obtained when employing the broader topic
search using the key words ‘discourse’ and ‘institution’.
To capture papers published in journals not covered by
Web of Knowledge and those contributions appearing
in monographs or edited works searches in the
SCOPUS database and Google Scholar were con-
ducted using similar search terms and subject and date
selections as above. Other relevant contributions were
suggested by colleagues and contacts working in the
field. The core sample of articles reviewed here was
achieved after reading the abstracts of papers listed in
the search results. Those which were concerned with
phenomena of low relevance to the interests of chap-
ter were eliminated from further consideration. The
remaining papers were read in full and reviewed in
relation to the following themes:

• disciplinary basis
• concept and analysis of institutions
• analysis of text and discursive practice
• contribution to understanding sustainable transi-

tions.

24.4.1 Disciplinarity

There is a variety in the disciplinary basis of contribu-
tions, which affects what researchers choose to focus
on and in what ways they conduct their work. With
regard to institutions it is apparent that a number of
projects draw inspiration from and are informed by
notions of institution advanced within the field of
political science or environmental sociology, as dis-

tinct from treatments of institutions found in sociol-
ogy or economics. Of the core outputs found in the
search conducted in preparing this chapter the major-
ity of contributions cite the work of Hajer or Schmidt,
whilst few cite foundational neo-institutionalist sociol-
ogists such as Scott or Powell and DiMaggio, or insti-
tutional economists such as Ostrom. For instance,
Arts and Buizer (2009) conduct a ‘discursive-institu-
tionalist’ analysis of global forest governance and
Palmer (2010) one of UK policy on biofuels for trans-
port, and Den Besten, Arts and Verkoojien (2014)
apply a ‘discursive-institutionalist’ approach to the
analysis of the Reducing Emissions from Deforesta-
tion and Forest Degradation (REDD+) policy, based
on developments that took place over the period
2004–2011. In these examples institutional analysis is
informed by the work of political scientists (Marsh/
Stoker 2002; Schmidt 2008, 2010), whilst ideas
regarding the combination of discourse and institu-
tional analysis draw on Hajer (1995; Hajer/Versteeg
2005). Another example is that of Kern, whose work
also draws on Hajer and Schmidt to analyse the “dis-
cursive politics of governing transitions towards sus-
tainability” and to identify connections among ideas
in conflicting discourses, interests and institutional
contexts which shape policy (Kern 2011; 2012: 90).
Other contributions, such as that by Young (2006),
draw on neo-institutionalists such as March and Olsen
(1998) and Ostrom (1990) but in general, in terms of
references cited or not cited, are less clearly con-
nected with prior work on (critical) discourse analy-
sis. This does not mean that such work fails to pro-
vide interesting insights; indeed it sheds light on how
discourse coalitions are formed and the implications
of these for certain actors being able to impose their
views of ‘the problem’ and what to do about it on oth-
ers. Young’s (2006) work, for example, remarks on
the role of ‘duelling’ discourses in fragmentation of
governance arrangements, dominant discourses in sys-
tems inertia, and ‘blocking’ coalitions in creating insti-
tutional dysfunction and uncertainty. What are called
‘cognitive transitions’ refers to the synthesis of previ-
ously disintegrated groups of actors, which may cul-
minate in novel arrangements for, in this case, manag-
ing marine protection across species. It is more that
this kind of research is not fully informed by an
approach which systematically analyses text and dis-
cursive practices in social relations to effectively ana-
lyse particular institutional mechanisms, carriers or
processes. 

Readers wishing to develop an appreciation of
what discursive-institutionalism can contribute to



534 Audley Genus

knowledge and practice regarding sustainable transi-
tion may find that a number of publications to which
they may be directed as result of searching online for
relevant literature are only partially or limitedly pursu-
ing such an approach. Either the discursive or institu-
tional aspect may be under-developed, something
which a multi- or trans-disciplinary approach could
address. For example, Fairclough (2012) suggests that
a ‘critical discourse analyst’ could work with concepts
from other research disciplines, and that studies may
be conducted by a project team in which the various
members have expertise from a range of disciplines.
However, caution is warranted. Pursuing an interdisci-
plinary approach, to build a single combined frame-
work, may marginalize some problem definitions and
interpretations of research relevance to policy (Shove
2011), or undervalue differences in approach and
emphasis (Scott 2008a). Genus (2004) sees potential
in multidisciplinary approaches which facilitate ‘con-
tact points’ which enable researchers to debate and
learn about diverse perspectives and methods. Such
an approach will be ineffective to the extent that
some researchers seek to colonize other disciplines or
are insufficiently versed in the literature or methods
with which they seek to engage.

24.4.2 Analysis of Institutions

In the literature on systems innovation, neo-institu-
tional theory has been invoked by Geels (2004), for
example, to analyse the ‘deep structure’ of sociotechni-
cal systems. Here, there is argued to be a set of regimes
which comprise sociotechnical systems; the stability of
the regimes and ultimately of the focal sociotechnical
system relies in part on the rules which regime mem-
bers have in common and which connect regimes with
each other. More specifically within studies of techno-
logical and sustainability-related transitions and transi-
tion management, neo-institutional theory has been
applied to analyse the diffusion (or rather lack of dif-
fusion) of micro-generation technologies in the UK
(Genus 2012), renewable energy (e.g. Reddy/Painuly
2004; Szarka 2006), and bioenergy (e.g. Söderberg
2011) or biofuels (German/Schoneveld 2012). Wolsink
(2012) has done so to examine social acceptance of
smart electricity grids for distributed electricity gener-
ation. There are other streams of work which lie
beyond the systems innovation/transitions domain
but which share certain concerns of that literature,
such as that pertaining to the democratic governance
of environmental policy-making and conservation, for-
estry and biodiversity. Here one also finds appeals to

institutional change and neo-institutional analysis. As
mentioned above in section 24.2, Rydin (2003) draws
upon the work of March and Olsen (1989) and
Ostrom, Gardner and Walker (1994) in attempting to
fill the gap in institutional analysis of environmental
planning—though not ‘transition’ as such—with fuller
attention to “language use in communicative situa-
tions” (Rydin 2003: 49). Den Besten, Arts and Verkoo-
jien (2014) see institutions and discourses as a ‘spiral’
in which embedded rules, conventions and norms are
susceptible to change by ideas which are the carriers
of discourses and convey interests. At the same time
stabilized institutions may enable or constrain dis-
courses. They argue that the ‘spiral’ helps to under-
stand stability and change and how discourses open
up or close down in relation to temporarily stable
institutions.

Some general remarks may be made regarding the
analysis of institutions in prior work related to the
transition to sustainability. First, Coenen and Dìaz
Lòpez (2010) note that the treatment of institutions in
sociotechnical systems research is more coherent and
consistent than that within technological innovation
systems and sectoral systems of innovation branches
of innovation studies, and emphasize the role of learn-
ing processes in transitions. However, a criticism of
this work is that, in general, there has been insuffi-
cient or incomplete attention to ways in which these
rules are created, persist or are undone. Moreover,
there has not been enough explicit attention to ‘carri-
ers’, mechanisms, and processes associated with insti-
tutionalization, or de- or non-institutionalization. In
this and in other work, ‘institution’ has been used
merely as a synonym for ‘organization’, or governmen-
tal arrangements (German/Schoneveld 2012; Reddy/
Painuly 2004). Much of the research on discourses of
environmental sustainability addresses institutions as
organizations, particularly focusing on governmental
organizations, and what contributors variously refer to
as the ‘institutional set-up’ or ‘institutional context’.
Fischer (1993), for example, considers how the over-
reliance on experts and a technical framing of policy
issues contribute to weakening the influence of citi-
zens over environmental politics in the US, a phenom-
enon which is accomplished by the growth of power-
ful economic and governmental institutions (which he
uses to mean ‘organizations’). If not employed to
mean a (usually governmental) organization, ‘institu-
tion’ is commonly employed in a general or everyday
sense without theoretical underpinning (Söderberg
2011; Szarka 2006). 
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Other contributions develop a line of analysis
which conceives of institutions in ways which discourse
analysts would term genres- and styles-related discursive
practice, i.e. they draw attention to where and how sus-
tainability is discussed, and by whom and with what
effect. For example Hajer states that his focus is on
analysis of institutional practices ‘within which dis-
course is produced’ and which might afford more dem-
ocratic debates about environmental issues (Hajer
2003: 103–4). Rydin (1999) considers the potential of
‘new’ environmental policy-making institutions (or
‘genres’) such as citizen juries or group evaluation
exercises in bringing together ‘polyphonic’ communi-
ties whom formal authorities must learn to trust.
Smith and Kern (2009) consider the implications for
more radical transition ‘storylines’ of the capture of
environmental discourse by mainstream interests (or
‘institutional priorities’). However, in addition to see-
ing ‘institution’ as ministerial priorities, Smith and
Kern depict as institutional innovations the transition
platforms, themes, pathways and experiments created
by the Dutch economics ministry as the embodiment
in practice of a new energy transition policy. In cer-
tain contributions ‘discourse’ is separated analytically
from ‘institutions’. In the work of Arts and Buizer
(2009) there is on the one hand an analysis of discur-
sive ‘frames’ of meaning applied by various protago-
nists regarding forestry biodiversity or economic man-
agement, whilst on the other the institutionalization
of practices for governance are examined. Rydin con-
siders that previous attempts to devise a synthetic
approach to institutional and discourse analysis have
insufficiently addressed the role of language, a short-
coming she argues may be remedied by bringing in a
discursive element to the analysis. Thus she develops
an institutionalist framework in which regularities in
language use, actors’ discursive strategies, linguistic
resources and interactions in communication, ana-
lysed using a rhetorical method, take centre stage.

24.4.3 Analysis of Text and Discursive Practice

A number of contributions offer a view of discourse
institutions which emphasize policy-making practices
and institutional contexts, though not through textual
analysis per se. Examples of this pertain to studies with
disparate foci, including forestry and biodiversity
(Arts/Buizer 2009; Den Besten/Arts/Verkoojien
2014; Li 2007), food (Zwartkruis/Moors/ Faria 2012),
water management (Schmidt 2014), sustainable
employment (Köves/Király/Pataki 2013), building pol-
icy (Melchert 2007), energy (Hisschemoller/Bode/

van de Kerkhof 2006; Jiusto and McCauley 2010;
Späth 2012), urban sustainability (Mazza/Rydin 1999;
Rydin 2003), national and international environmen-
tal policy-making (Young 2006; Den Besten/Arts/Ver-
koojien 2014; Koning/Mol 2009) and the role of uni-
versities in promoting sustainability (Dlouhá/
Huisingh/Barton 2013). Where language is central the
emphasis of the work reviewed in relation to dis-
course is not on textual analysis, nor of the interrela-
tion of text, discursive practice and social practice but
rather the latter two elements. Hajer, for example,
states that he is more concerned with these last two
elements than with linguistic analysis (Hajer 2003).
Indeed it has been argued that a focus on language (as
text) is not as helpful to understanding institutional
practices ‘which are an expression of discursive power
too’ (Arts/Buizer 2009: 342). 

Connected with the governance of sustainability
transitions there have been notable contributions to
our understanding of urban sustainability discourses
(e.g. Mazza/Rydin 1997) and the politics of environ-
mental discourse (e.g. Hajer 1995). Mazza and Rydin
point to three constraints on the integration of envi-
ronmental sustainability concerns into urban planning
policy: (a) the dominant role of economic interests in
shaping policy discussions; (b) the degree to which
the admission of environmental issues into policy dis-
cussions relies upon the involvement of environmen-
tal groups and their representatives; and (c) the
(un)availability of local tools and resources which
limit discussion of sustainability themes. They base
their analysis on identification of actors and their roles
in urban policy-making in designated research sites, the
assessment of local networks of significance to policy-
making and a definition of multiple, possibly overlap-
ping policy-making discourses. The latter they refer to
as ‘images’ of urban sustainability. Employing rhetori-
cal analysis, Rydin’s (2003) approach to discourse and
institutions makes a valuable contribution to under-
standing the significance of language in social organiza-
tion. Yet compared with the version of critical discourse
analysis discussed in this chapter, it does less to expose
connections among texts, their production and con-
sumption, and a critique of society at a general level. 

Hajer (1993) combines analysis of discourse
through which reality is produced with analysis of
social practices from which constructs emerge and in
which actors who make statements engage. At the
heart of his work are discourse coalitions, which are
groups of actors sharing a social construct in relation
to environmental debates and policy-making. Hajer
marks up the role of storylines in (more or less) syn-
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thesizing different discourses into a (somewhat) coher-
ent whole, whilst masking the complexity of discourse.
For Hajer, domination and institutionalization of dis-
cursive space produce ‘solidified’ social practices and
reasoning. In this way, practice is the medium by which
certain actors impose their views of sustainability on
others. Hajer (2009) develops this thinking by bring-
ing in a dramaturgical perspective to highlight connec-
tions among the legitimacy of governance processes
and the symbolism attached to the performance of
certain policy-making routines. If the performance (e.g.
presentation of the national budget or state-organized
public debate) is not as expected or in accordance with
‘the rules’, the legitimacy accorded to the policy-mak-
ing process and policymakers may erode. Where there
is no consensus on what ‘the rules’ are for the process
and substance of politics, this is described as an ‘insti-
tutional void’, in which politics carries on in multiple
spaces and state policy actors need both to negotiate
with plural and ad hoc networks (of NGOs, business,
citizen movements) and conventional governmental
systems and practices. 

Smith and Kern (2009) analyse storylines in Dutch
environmental policy-making, concerned that co-
option of environmental storylines into incumbent
interests and prevailing discourses impacts negatively
on the subsequent institutionalization of ideas and
thinking about environmental sustainability. Smith
and Kern (2009) give an account of the successful dif-
fusion of the ‘flexible storyline’ of Dutch environmen-
tal transition, which owes much to collaboration
among researchers of sustainable transitions and poli-
cymakers in the Netherlands. The openness to reinter-
pretation of this storyline enabled a range of govern-
mental actors to ‘buy into’ the developing environmen-
tal policy. However, this came at a price, since the
coalition had to develop an approach which could
‘work with the grain’ of the commitments of other
government ministries (other, that is, than the Minis-
try of Housing, Spatial Planning and Environment,
which was the government department responsible
for developing the new policy). Hence the transition
approach in the Netherlands, fearful of remaining a
‘sideshow’, incorporated ‘market-based instruments’,
the new commitment to liberalize the Dutch energy
market and a concern to develop the ‘knowledge econ-
omy’.

24.4.4 Contribution to Understanding 
Sustainable Transitions

The contributions reviewed here have added a wealth
of knowledge to a wide range of sustainability-related
phenomena. However, these are more or less distant
from the concerns of those who wish to fully under-
stand or intervene to realize sustainability transitions,
conceived of as pervasive and environmentally sustain-
able transformations in the way we live. Recall that
such transitions are said to occur over decades, perhaps
forty to ninety years in the making, requiring innova-
tion or revival of sustainable practices on the part of
heterogeneous actors over wide geographical space
and economic sectors. Reflecting on the contributions
from the literature, what does one observe? First, ‘dis-
course-institutional’ sustainability research is not neces-
sarily about ‘transitions’ as just outlined. There is con-
siderable variety in the works reviewed here. Thus
some albeit very interesting and thought-provoking con-
tributions focus on relatively discrete and short-term
case studies, in which the period under scrutiny is less
than ten years (Den Besten/Arts/Verkoojien 2014;
Genus/Theobald, in press; Palmer 2010; Zwartkruis/
Moors/Faria 2012). Others consider changing phe-
nomena focusing on a ten to twenty year period, such
as Mol’s (2005) study of the promotion of cleaner
production in China from the early 1990s to the early
2000s. Shove and Walker (2010) refer to changes that
have taken place over ‘a generation’ with regard to
weekly baths and daily showering. Another variant is
the future-orientated study, in which the researchers
hypothesize (or encourage project participants to cre-
ate) visions of the future. Here the researchers (and
sometimes the participants) engage in ‘backcasting’
(Köves/Király/Pataki 2013) to understand the nature
of local guiding visions and how they may link up with
arguments being made more broadly in the society in
question (Späth 2012), or consider the potential
impact of an imagined future event on sub-sectors of
a given society (such as van Koppen/Mol/van Taten-
hove 2010) do in relation to the implications of a col-
lapse in the Gulf Stream on urban infrastructure and
rural planning in the Netherlands). Temporally, at
least, other contributions account for deep changes
taking place over thirty years or more, for example
with regard to Dutch sustainable building policy
(Melchert 2007) and forestry management (Li 2007). 

Recent discourse-institutional contributions vary
greatly in the extent to which they address core con-
cerns of the founding literature on sustainability tran-
sitions, such as the definition and analysis of transi-
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tion pathways, and systemic interactions between
landscape, regimes and niches in major subsystems of
society. There are those which continue the pursuit of
such lines of inquiry (e.g. Hargreaves/Hielscher/Sey-
fang et al. 2013; Jiusto/McCauley 2010; Smith/Sey-
fang 2013). Others, however, fundamentally question
foundational thinking about sustainable transition, as
represented in the body of knowledge that has
emerged over the past twenty years on systems inno-
vation and transition management. Until relatively
recently much attention was focused on technologies
of energy production. An example of work with a dif-
ferent empirical focus is Shove’s work on the conven-
tions inherent in users’ everyday unsustainable prac-
tices (such as daily resource-intensive showering) and
the emergence, disappearance and reappearance of
sustainable practices, such as cycling and road conges-
tion charging in the UK (Shove 2012; Shove/Walker
2010). Other contributions focus on demodernization
and ecological modernization (Koning/Mol 2009;
Melchert 2007); the discursive politics and democracy
of transition (Hendriks 2009; Hendriks/Grin 2007;
Kern 2011; 2012; Smith/Kern 2009); and governmen-
tality (Hajer/Versteeg 2005; Hajer 2009; Li 2007).
Unsurprisingly, authors working from such stand-
points do not conceive of their work in the same way
as transition researchers inspired by systems innova-
tion, nor do they draw on the same ‘discursive reper-
toire’ (Rumpala 2013). Thus, for example in the work
of Mol and Spaargaren one sees the language of eco-
logical modernization, which is advanced as a ‘trans-
historical’ concept but not articulated in the terminol-
ogy of transition, transition pathways or transition
management (Mol/Spaargaren, 2000; Spaargaren/
Mol, 2008; Li/Bluemling/Mol et al. 2014). 

Spatially, and in terms of actor focus, the studies
reviewed vary in scope. There is a distinct subtopic of
research on grassroots niches and environmental activ-
ism and their relation to incumbent regimes and sys-
tems innovation (Hargreaves/Hielscher/Seyfang et al.
2013; Smith/Seyfang 2013). Other work focuses on
particular regime actors or intermediaries, such as uni-
versities (e.g. Dlouhá/Huisingh/Barton 2013), national
sectors such as egg production in the Netherlands
(Zwartkruis/Moors/Faria 2012), Dutch sustainable
building policy (Melchert 2007) and sustainable
employment in Hungary (Köves/Király/Pataki 2013),
international governance (Koning/Mol 2009; Arts/
Buizer 2009; Den Besten/Arts/Verkoojien 2014) and
disputes about scale (Lindseth 2006). In terms of
methodological approach there is an interesting dis-
tinction to make between an understanding of transi-

tion as the outcome of collaborative or antagonist
relations among different groups in society and as
produced by discourse coalitions, domains or net-
works constituted by the stories and actions which
become institutionalized (c.f. Knox/Savage/Harvey
2006). The former approach is apparent in contribu-
tions which emphasize the need for more inclusive
engagement and communication among multiple
stakeholders (Dlouhá/Huisingh/Barton 2013; van
Koppen/Mol/van Tatenhove 2010). It may be charac-
terized as being concerned with network structures,
asking the question: who knows (or who talks with)
whom? The latter conception draws attention to texts
and practices in which certain actors are included and
others excluded and which domains and story sets
hold sway whether or not they enact sustainability, or
particular versions of an environmental agenda. Such
an approach prizes and critiques coalition-building
(Hajer 1995). The building of coalitions is a potential
vehicle for enabling institutional change though one
in which the political role of ‘boundary-crossing’ sci-
entists represents both an opportunity for science and
a threat (to the autonomy and objectivity of science
and scientists) (Kemp/Rotmans 2009). Such engage-
ment may well involve actors sharing very different
interpretations of what is meant by ‘transition’ and
how it should be achieved, as well as different per-
spectives of what this ‘sharing’ should entail. The defi-
nition and making through institutionalized discursive
practices of the policy context and of the boundary
separating active protagonists from excluded but
likely affected parties is one area that has developed
and should continue to develop in improving our
understanding of sustainability transitions. Another
less developed area concerns explicit analysis of ‘re-
contextualization’, an aspect of discourse analysis
which addresses the translation or repackaging of
ideas and practices from one field or locality to others
(Fairclough 2012; van Leeuwen 1993a, 1993b) where
they may be legitimated, possibly at different social
scales (local, subnational, national, supranational).
Fairclough argues that his approach to investigating
re-contextualization requires analysis of relations
between existing and new discourses, including ways
in which primary ‘nodal’ and secondary discourses
are articulated together in the formulation of strategic
problems, decision process, decision options and
plans for their implementation (Fairclough 2012). 
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24.5 Conclusion

This chapter has aimed to develop our understanding
of research on the transition to sustainability, based on
a review of contributions which to varying degrees rec-
ognize the complementarity of neo-institutional analy-
sis and (critical) discourse analysis. There is great diver-
sity in this work, invoking discourse and institutions,
which addresses directly and indirectly, partially and
more fulsomely the core concerns of the wider body of
research on sustainable transitions and transitions man-
agement. The contributions to this literature are
insightful in a number of ways. Fundamentally, con-
tributors such as Schmidt (2008; 2010), Arts and
Buizer (2009), Rydin (2003) and Hajer (1995; Hajer
and Versteeg 2005) have developed combined dis-
course-institutional frameworks which draw on both
discourse analysis and institutional thinking. For
example, Hajer’s (2003) approach to discourse institu-
tions has highlighted how the discourse of ‘ecology’
has provided a language which has ‘disciplined’ the
debate about nature in the Netherlands, leading to
new and ‘enduring policy practices’. Others draw
attention to the persistence of unsustainability prac-
tices and the reinstatement of once pervasive sustain-
able practices (Shove 2012). Further, a number of con-
tributions highlight the potential or marginalization of
certain actors, such as NGOs and citizens at large, in
grassroots social movements (Hargreaves/Hielscher/
Seyfang et al. 2013; Smith/Kern 2009; Smith/Seyfang
2013). Yet appreciative insights could be obtained
regarding a discourse-institutional perspective if the
conceptual underpinnings of such an approach were
more fully articulated. This applies to the definition

of the types of institutions that may be of significance
to governance and innovation linked to the transition
to sustainability. It applies also to a more explicit anal-
ysis of the carriers, mechanisms and processes by
which institutionalization, non-institutionalization or
de-institutionalization of arrangements, norms and
cultures occur. Furthermore, such neo-institutional
analysis could be strengthened by addressing in a
more rounded and critical way the role of discourse in
substantiating the institutions and institutional pro-
cesses identified. This would necessitate an approach
transcending discourse as merely linguistics or purpo-
sive use of language. Previous work has addressed the
nature of discourses and discursive strategies impli-
cated in the embedding of certain perspectives relat-
ing to sustainability, and the social and political mach-
inations connected with this and the problem of
effectively challenging incumbent interests and argu-
ments. From a critically discursive point of view, what
earlier contributions have lacked is a comprehensive
treatment of specific texts, practices and the social
conditions governing these, which together (re)pro-
duce the institutional reality of governance in relation
to the transition to sustainability. To do so whilst
attending comprehensively to the issues of institution-
alization and de-institutionalization is no small under-
taking—more a research programme than a one-off
project (cf. Wodak/Meyer 2008). This chapter sug-
gests that to define and implement a research agenda
informed by discourse-institutional thinking, but also
mindful of the above observations regarding the
opportunities and limitations of inter- and multidisci-
plinary research, could be beneficial to improving
understanding of the transition to sustainability.
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25 New Business Models: Examining the Role of Principles Relating to 
Transactions and Interactions 

Jan Jonker and Linda O’Riordan1

Abstract

Different sources indicate signals that our current economic ideas no longer function. New ways of organizing
are emerging in which sustainability is often central. This chapter presents the results of exploratory research
initiated by Radboud University Nijmegen on new business models (NBMs). The research demonstrates that
NBMs appear to be ‘hot’ and ‘happening’. But what is a business model and in what sense is it sustainable? This
study focuses on business models that create so-called ‘multiple value(s)’, which refers to a way of organizing
that not only focuses on the task of organization itself, but also on organization between organizations—or bet-
ter: organizing entities. This approach to organizing generates social and ecological value, in addition to eco-
nomic value. For the purpose of this research, a series of interviews were conducted in order to gain insight
into the phenomenon of NBMs. The aim was to combine this fresh empirical evidence with theoretical under-
pinnings from previous scholarship in order to explore the field, discover the nature of NBMs, their features,
and how they function in (micro-)practice. Ultimately, this examination revealed the phenomenon of an altered
balance between the simultaneous organization of different values such as nature, care, attention, and money.
While many roads lead to interesting discoveries with respect to these aspects, and the research is still at an early
stage, the first results from the study indicate some initial clear common denominators emerging from this jour-
ney. These preliminary findings suggest that early NBMs can be generally categorized into different streams
based on the practice of sharing, trading, and creating. Most significantly, the results indicate that the ability to
connect holds increasing social and economic value, and that these connections create all sorts of new consor-
tia and constituent configurations. 

Keywords: Business models, multiple value creation, new economy, sustainable development, collaborative
advantage.

25.1 Introduction1

This chapter presents the results of exploratory quali-
tative research initiated by the Radboud University
Nijmegen on new business models (NBMs). The
research study was triggered by various developments
(e.g. resource depletion, environmental degradation,
rise in commodity prices, grass-roots developments)
which indicate that the current economic construct is
under duress, suggesting that new ways of organizing
are essential in which sustainability2 might play a more

central role (Braungart/McDonough 2009). The
study is based on the premise that NBMs could offer
part of a potential solution to address a number of
these issues. However, the extant research in this field

1 Prof. Dr. Jan Jonker, Radboud University Nijmegen, The
Netherlands; email: <j.jonker@fm.ru.nl> and Prof. Dr.
Linda O’Riordan, FOM University of Applied Sciences,
Essen, Germany; email: <linda.oriordan@fom. de>.

2 We consider the ‘root’ definition of sustainability the
one provided by the World Commission on Environ-
ment and Development (WCED), also known as the
Brundtland Commission (1987): “a development which
meets the needs of current generations without compro-
mising the ability of future generations to meet their
own needs”. Core to the thinking underpinning this
definition is to consider sustainability as a process, as
‘work in progress’ and not as a definable entity. While it
can be argued that this is a rather ‘old’ definition, it still
offers the best possible option for making sense of sus-
tainability given a specific context, issue, and setting. 
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is still in its infancy. As a result, many analytical ques-
tions arise with respect to NBMs regarding their con-
ceivable value as a vehicle to enhance sustainable
development. Consequently, their role in fostering mul-
tiple value(s) creation as a new way of organizing3 in
order to generate social and ecological, as well as mere
exclusive, economic value, requires systematic examina-
tion. Significantly, the novel approach to organizing
proposed in this chapter not only focuses on the task
of organization itself, but also on organization between
organizations—or better: organizing entities.

The purpose of this research is therefore to
explore this field, to discover the nature of NBMs,
their features, and how they function in (micro-)prac-
tice, with the aim of understanding how they can be
effectively organized. To answer these questions, the
chapter commences with compact desk research to
gain insight from existing literature. Following this
review of the literature, a first exploratory study was
carried out in the Netherlands, which resulted in the
development of a research protocol, identifying a col-
lection of thirty cases based on this protocol, and
undertaking a total of twelve interviews. 

In a second round of fieldwork a total of 274 cases
were collected by different teams of researchers from
fourteen knowledge institutes.4 Based on the quality
of the entries (assessed on the basis of the collectively-
used protocol), each team selected a number of cases
for interviews. These interviews were conducted in
twelve countries across Europe. To ensure compara-
ble results, the respective research teams employed
the same interview protocol that was developed dur-
ing the first study, which was based on seventeen
‘open’ questions. Part of this protocol was that each
respondent was invited to draw his or her own busi-
ness model. These two exploratory qualitative studies
were undertaken in the spring of 2012 and of 2013.
They are the main empirical sources of this chapter.

To present the results of this study, the remainder
of this chapter is structured as follows. The next sec-
tion sets the context in which the requirement for
NBMs is established by undertaking a literature
review to examine the major overall developments
from which NBMs, as a form of alternative organizing
construct, emerge. This includes an appraisal of the
key relevant terms, their related underpinning theoret-
ical concepts, and definition. The research design
which was employed to collect the data presented in
this chapter is then explained, and the preliminary
fresh empirical findings which were obtained via the
in-depth interviews are revealed. The chapter con-
cludes with a summary of the phenomenon of NBMs,
and an epilogue which addresses how it is envisaged
that NBMs will develop in the near future.5, 6

25.2 Why Think Differently about 
Business Models?

The world as we think we know it no longer exists.
Because we don’t have a detailed image of the future,
we stick to a world-view based on the ideas of the sec-
ond Industrial Revolution, which led to enormous
growth in prosperity in the years following the Second
World War. There are several clues to support the prem-

3 Here we define the verb ‘organizing’ as a dynamic sys-
tem (as opposed to a structural dimension) which
reflects the undertakings in and between organizations.
In this definition, organizations are groups of people
(or systems) organized for a particular purpose (e.g.
their business proposition). In this interpretation, the
business undertaking is an organization [system] (as
opposed to has an organization [structure]) (See
Kutschker/Schmid 2008: 1084–1085 for further details).

4 The word ‘knowledge institute’ is used here since the
fourteen participating teams were linked to ‘conven-
tional’ universities, universities of applied science, and
private educational institutes.

5 Conducting research is mainly a ‘people’ job. Valid, let
alone good, research is impossible without the respond-
ents’ time, without dialogue, and without a university’s
entire infrastructure, consisting of libraries, search sys-
tems, employees, and students. Accordingly, we owe a
great deal of thanks to everyone who has helped, either
directly or indirectly, towards realizing this study. Special
credit is due in particular to the interviewees. This
research would never have seen the light of day without
their time and willingness to share open-hearted insights
into their organizational practices regarding new business
models. We hope we have lived up to all their expecta-
tions, even though it is not always possible to recognize
each point of view at an individual level.

6 The original working paper for this chapter was written
in Dutch in collaboration with Marloes Tap and with
the support of Tim van Straaten. We are indebted to
them for their help and backing. The research on which
the chapter is based was initiated by the Nijmegen
School of Management (NSM) of Radboud University
Nijmegen in the Netherlands in 2012, and subsequently
expanded and repeated in Europe with the help of four-
teen scientific partners in 2013. This expansion led to rich
and valuable sources of information that is only partly
incorporated here. Materials from various sources,
together with a series of interviews based on a common
protocol, are the basis for this chapter. The results sum-
marized here are entirely the authors’ responsibility.
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ise that we are currently at such a turning point. Every-
where in the world we can see a combination of crises:
a financial crisis, an energy crisis, and a climate crisis.
These are global problems of size and complexity that
we have never experienced before, let alone solved.
There are no guidelines to follow. One thing is clear: we
cannot keep heading in the direction we have chosen
(Gunning 2011).

This quote from Tex Gunning (former CEO of the
global paint maker Akzo Nobel) indicates that our
world, our society, our way of organizing and of act-
ing within the economy is changing. Ominously, a
growing amount of research suggests that a ‘linear’
economic-organizational approach is no longer sus-
tainable (see e.g. Meadows/Meadows/Randers et al.
1972; then Brundtland 1987; the UN Millennium
Assessment 2001, 2005; and the many reports that fol-
lowed that initiative), which means that we are, in
every possible way, looking for new solutions to shape
an alternative way of organizing. Ban Ki-moon, the
Secretary-General of the United Nations, recently
stated that our current model of economic develop-
ment and growth is ‘suicidal’. “Things really need to
go differently, we just don’t realize yet that we need to
radically turn the wheel,” said John Elkington (2012),
the inventor of the triple bottom line concept,7 not so
long ago. Such a radically different approach to organ-
izing is often referred to as the ‘green’, ‘blue’ or ‘circu-
lar’ economy.8 The exact similarities or differences
between these emerging and therefore not always

clearly demarcated concepts are not relevant here.
What is however important is that these approaches
strive for a different way of organizing based on the
ambition of an economy that is designed in a new
way. Of further significant relevance is that this differ-
ent way of thinking might lead to a transition towards
a circular economy, which requires a fundamental
change in organizing. This development activates the
need for innovative mechanisms that are gradually
being termed new business models (NBMs). 

In general, business models are structured con-
cepts of the interlinkage between resources and com-
petencies linked to specific needs, thus providing a
logic for value creation in a specific field or sector.
More specifically, they have been defined in previous
research (and additionally in greater detail below) as
models which illustrate both the network of parties
and the different capabilities involved in creating,
commercializing, and delivering value (e.g. Oster-
walder/Pigneur 2010; Jonker 2012: 14). Here, we
make a distinction between conventional and new
business models. The logic of conventional business
models leads to a purely financially-driven cost-benefit
analysis. Hence, in conventional business models,
only one (economic) value is central. Thus the strate-
gic purpose of the business is ultimately focused on
providing benefit based on the (narrow) interests of
the organization as the priority, and typically, with
precedence, its owners. This logic defines the exclu-
sive economic intent, driven by a profit maximization
objective, behind the creation of value in conventional
business models. An enhancement to this approach is
the NBM, the essence of which is to collectively cre-
ate more than one value by considering a broader
range of values in the cost-benefit analysis that is more
broadly shared by a group of people. Significantly, the
reasoning underlying this augmented approach leads
to different so-called multiple value creation logic
(Elkington 1997; Jonker 2012; O’Riordan 2010), one
that is community-driven instead of organization-cen-
tred. Below we will present some examples of organ-
izing multiple value creation in a collective and shared
manner. To position the examples, we will examine
some overall societal and organizational develop-
ments from which NBMs evolve. 

Connecting these overall developments leads to a
multitude of movements, pilot projects, and transi-
tions which take the form of so-called ‘organizing
activities’ with an eye to multiple value(s) creation
based on collective organizing. Examples include initi-
atives in which waste becomes food; sewage water
becomes a new source of income; or elderly care is

7 The triple bottom line concept stands for an approach
to value creation where companies are supposed to
simultaneously create social, ecological and financial
value in a balanced way. This concept is globally used
and serves for many companies as a starting point to
develop a so-called sustainability strategy.

8 Reference is made to various schools of thought here,
all concentrating on exploring a different economic
‘design’. The ‘green’ economy is one that results in
improved human well-being and social equity, while sig-
nificantly reducing environmental risks and ecological
scarcities (see <www.unep.org/greeneconomy>). The
‘blue’ economy was a notion launched by Gunter Pauli.
Key to this approach is a circular economy based on
ideas of biomimicry. This evolves from a core business
based on a core competence to a portfolio of businesses
that generate multiple benefits for business and society
(<www.theblueeconomy.org>). A circular economy is
an alternative to a traditional linear economy (make,
use, dispose) in which resources are kept in use for as
long as possible, the maximum value is extracted from
them whilst in use, and then they are recovered and
regenerated into new products and materials at the end
of each life cycle (<www.wrap.org.uk>).
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organized via a street-based co-operative which gener-
ates care, guidance, and education. In such co-opera-
tives, the street residents are the shareholders and
care coins serve as the currency. Further examples
include a feed-in policy which enables city agriculture
to flourish and perhaps in the near future, a regional
‘Robin Hood’ tax will emerge that offers a constant
source of finance for innovative projects in which sus-
tainability as a social and ecological task is central. All
of these examples comprise illustrations of organizing
between organizations and citizens, between commu-
nities and citizens, and so on, and all are based on co-
creation.

Underpinning the ‘fuzzy’ range of activities in the
examples presented above are two identifiable move-
ments with respect to a development towards a sus-
tainable mindset, and a transition towards organizing
not only within but most significantly between organ-
izations. To elaborate, sustainable thinking and acting
is gradually beginning to find a position in business.
As a result, nowadays the debate about sustainable
development and about organizing in a sustainable
manner has gained a solid foothold in almost every
economic sector. At the same time, the position of
sustainable organizing is also shifting. This means that
the focus is no longer only on what happens inside
organizations. Instead, the challenge of organizing in
a sustainable manner increasingly lies in the way in
which organizations develop common approaches. As
a consequence, sustainability is no longer exclusively a
challenge for (existing) companies or innovative entre-
preneurs (Jonker 2003). Instead, it appears and has
become relevant on several ‘aggregation levels’ in soci-
ety, not only within organizations, but also within
broader social settings where all kind of actors such as
non-governmental organizations (NGOs), citizens,
networks, and co-operations play a role. 

This implies that sustainability must be organized
not only within (existing) organizations but also and
simultaneously between organizations, (new) parties
and a whole range of stakeholders. This changing
organizational approach indicates that sustainability is
moving from a position as a side issue to being a cen-
tral theme—at the heart of the business proposition. 

Conventional business models, like all business
models, provide a logic for value creation, but are not
designed to create multiple value(s). This is primarily
due to the fact that the value of sustainability, like so
many other societal and/or environmental values, is
not expressed in terms of money, and thus is not
taken into account in cost-benefit analysis. The chal-
lenge of designing and implementing NBMs lies in

looking beyond financial aspects to a focus on making
money in combination with aims, such as taking care
of one another, creating safety, protecting the environ-
ment, and generating social capital. Significantly, if
money is no longer the all-decisive central element, it
becomes necessary to think differently about money,
transactions, trade, and in particular about what
exactly is of value in these. In such an approach, sus-
tainability becomes inclusively embedded in this new
way of emergent thinking. Different parties (e.g. citi-
zens, companies, NGOs and others) in society have
intuitively and deliberately ‘sensed’ this new develop-
ment and as a result have begun to design and imple-
ment NBMs. These NBMs can be described in a vari-
ety of ways such as innovative, risky, special, or
entrepreneurial, but the fact remains that a ‘widening’
group of people—not just entrepreneurs—are propos-
ing these models. Sometimes this happens as a delib-
erate search for new business approaches, and in
other cases it occurs accidentally (certainly not less
valuably), simply because people wish to make
changes in society. The research upon which this
paper is based provides a basis for this observation.

It is therefore not surprising that NBMs appear in
totally different settings and that different parties
work on NBMs, sometimes purposefully and some-
times unintentionally, almost as a ‘by-product’. This
happens not just in the ‘running of business’ as a
result of a transition or transformation, but also ‘on
the street’ as a consequence of people’s doing busi-
ness with each other by creating co-operations within
the context of a certain function (e.g. nutrition, care,
or mobility). This is often also an outcome of innova-
tive collaboration between parties, which was not pre-
viously self-evident. Gradually, whether driven by
design or chance, this form of collaboration has
become known as the ‘sharing’ or ‘collaborative’
economy. In this sense, NBMs can be described as
the micro-translation of a value-creating logic that
underpins this line of economic thinking. While mul-
tiple value creation (Elkington 1997) has marked the
start of this new way of thinking about values, it also
appears that the development of different ways of col-
laborating is crucial within this change. As a conse-
quence, the principles of collaborative and shared
value creation come into play. 

Characteristic of the process of developing and
experimenting with NBMs is the absence of any kind
of central plan or control by a national or local gov-
ernment. Nobody is really steering this process, even
though a lot of different initiators and ‘players’ can be
distinguished. While it can be said to hold true for
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conventional business models as well, the distinguish-
ing feature really is the co-collective creation of a busi-
ness model based on a configuration of people and
companies. In general, it appears that transition move-
ments are often decentralized, driven, and shaped by
bottom-up initiatives. Altogether, a beautifully muddy
yet rich ‘field’ of co-operative organizing comes to sur-
face, based on the new and often unusual configura-
tions adopted by the different parties involved, lead-
ing to multiple, shared and collective value creation. It
is to this topic of new ways of organizing to create
multiple value(s) that the next section now turns, and
from there to the target of defining NBMs more pre-
cisely.

25.3 Confusion of Tongues and the 
Theoretical Essence of NBMs

Organizations were created and developed to help
realize different kinds of collective value(s). To fulfil
this task, organizing is not a goal in itself, but rather a
means of realizing what is of value for, with, and by
each other. Keeping this in mind, three common val-
ues include social, economic, and ecological compo-
nents. Within this context, sustainability can be inter-
preted as a general (overarching) value in which these
common values are embedded. Accordingly, sustaina-
bility is not in itself something that needs to be organ-
ized. Instead, in essence, sustainability is about organ-
izing that which has value from a societal point of
view (based on Jonker/Diepstraten/Kieboom 2011;
Jonker 2011). In this vision of value creation, sustaina-
bility is embedded in a systematic and coherent way
of thinking. Based on this new mindset, sustainability
is achieved through collaboration by collectively work-
ing on that which is of value. Within this approach,
multiple value creation then becomes more than a
new way of working—it is a new collaborative ability
or a fresh strategy, a novel philosophy which takes the
form of an innovative approach for realizing value cre-
ation. Consequently it profoundly impacts companies’
raison d’être. In return, it also impacts the meaning of
sustainability which transitions from being a responsi-
bility of governments or companies to becoming a
shared endeavour. Ultimately, such a transition might
even lead to a new approach to developing business
models which could become the norm. In such a sce-
nario, this concept of an NBM could comprise a con-
struct that may itself serve to generate a more sustain-
able organization.

The following views support this claim. “Value co-
creation is not efficient based on the traditional
approach to the value creation process. Instead, it
requires a complete re-consideration of how a com-
pany operates and cannot be approached within the
context of a traditional value creation system”
(Tanev/Knudsen/Gerstlberger 2009). Moreover, both
Simanis and Hart (2009) as well as Porter and Kramer
(2011) consider the idea of organizing based on the
idea of multiple values to comprise a step towards a
new, more inclusive form of capitalism. “Economic
growth is an overly restricted concept. It’s time to
exchange the idea of economic welfare for the idea of
total welfare, being about physical, intellectual, social,
and spiritual value creation” (Gunning 2011).

Having reviewed a selection of the major overall
developments from which NBMs, as a form of alter-
native organizing construct, emerge, and having exam-
ined new ways of organizing to create value, we now
turn to the task of attempting to define NBMs. 

25.3.1 Definitions

Many definitions of business models are in circula-
tion. While this is not the place to sum them all up
and make an extensive comparison, many of the defi-
nitions share some common features. A simple stand-
ard working definition is: a business model describes
the organizational logic of the process of value crea-
tion and delivery. A second definition of a business
model is: the main organizational logic for creating
value (Linder/Cantrell 2000). As a result, a business
model provides insight into the value that an organiza-
tion or co-operation can offer to different parties. In
doing so, it depicts the different abilities and network
partners needed for creating, marketing, and deliver-
ing that value (Osterwalder/Pigneur 2010).

What can be derived from the different definitions
of business models (Bertens/Statema,2011; Hout-
graaf/Bekkers 2010; Osterwalder/Pigneur 2010) is the
implicit assumption of organizing within an organiza-
tion. Organizing is something organizations ‘do’. This
presumes an identifiable organizational entity that
intentionally translates the value proposition (the
value promise) into the value that is to be delivered.
The organization is then the primary subject in organ-
izing that proposition through which stakeholders
and customers, in an implicit monetary transactional
relationship, express their perceived value for that
proposition by buying it. It is clear that organizations
are rarely capable of organizing the provision of value
propositions on their own; they practically always
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work within the context of a (value) chain. Many
authors agree that the essence of value creation lies in
what Osterwalder c.s (2010) termed “the architecture
of the organization and the network of partners”. Col-
laborating on value creation is therefore, by defini-
tion, a collective task of value chains and/or net-
works. Yet the consequence of this line of reasoning
is that in the course of creating value, customers often
do not have a choice in shaping their own logic; they
are ‘framed’ in the value chain as predefined by the
organization. This does not however mean they might
not have some degree of actionable logic with which
to partially create their own value. Still, if that is the
case, this individually-driven part of value creation is
trapped and limited within the restraints of the overall
predefined logic as designed by the organization ‘in
charge’. 

The thinking sustaining current, conventional busi-
ness models is the idea of delivering products and ser-
vices that are better, faster, more economical in their
use, a bit ‘greener’, and preferably cheaper compared
with their competitors; this has been the leading and
often implicit thinking behind creating a ‘competitive
edge’. Adversely, this is the basis for a continuous
improvement mindset which leads to incremental
change. In this approach, the key to doing business
remains in a conventional transaction model that is
based on the value of money. Accordingly, sustainabil-
ity is threatened within the boundaries of the organi-
zation or together with other partners in the value
chain. The underpinning profit paradigm is not called
into question, leading to a business case that tries to

‘greenify’ the actual business proposition. This, in
turn, leads to strategies that opt for ‘less’ (less water,
less oil, less energy, etc.). In such an approach, it is
common to term the resulting type of strategy as eco-
efficiency. All in all, it leads to tactics based on first-
generation thinking about sustainability, in which the
business model—let alone the nature of the transac-
tion or the value creation—is not fundamentally ques-
tioned. 

Bertens and Statema (2011) lament the fact that they
have not been able to find ‘earning’ models that were
not based on traditional economic thinking in their
explorative research on business models. That obser-
vation calls into question what needs to be ‘earned’
within the construct of a business model. One could
propose that in the quest to qualify earnings for
NBMs, values such as a sense of belonging, attention,
security, enjoyment, safety, care, etc. might prove ben-
eficial. Fundamentally, this debate critically questions
the nature of the value created in the conventional
model. 

It is important that NBMs are not only sustainable
because of the changing logic of earnings based on
principles leading to a different kind of transaction,
but that they additionally intrinsically possess an inno-
vative value proposition. A good example of such a
model is the Dutch construction company Dijkhuis.
This company migrated from cost leader (a traditional
strategy in the contractor scene) to product leader.

Figure 25.1: The value creation logic behind conventional
business models. Source: The authors.

Figure 25.2: Process NBMs. Source: The authors, based
on Shafer, Smith, and Linder (2005) and
Simanis and Hart (2009).
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Sustainability, according to their idea, is about consid-
ering buildings from a fundamentally different point
of view, one which involves selling a concept rather
than just a building. In their approach, the value prop-
osition is not just about the sustainable construction
of the building, it is about selling and managing that
building’s life-cycle—as a company in co-operation
with parties in and around that building.

Preliminary research suggests that developing an
NBM is about organizing something new not just
within an organization, but within the entire value net-
work. Characteristic of a value network, compared
with a classical value chain, is the high level of equality
among the parties involved. In this approach, the
organization(s) and the different stakeholders
involved work together on an equal basis. This vision
of sustainable business models further provides
insight into the way in which the output of some initi-
atives serves as input for other parties within the value
network, enabling abundant amounts of surplus value.
Therefore, it is not the thinking of one party on how
to organize sustainably that counts, but rather how
the entire value network can collectively participate in
the process of value creation.

The rationale underpinning NBMs (see figures
25.2 and 25.3) is the fact that companies and commu-
nities build a collaborative relationship based on rec-
ognized and enacted mutual responsibility. The fol-
lowing four building blocks can be distinguished:

1. a basic logic (principles and ideas which the par-
ties share);

2. strategic choices (which the parties make);
3. ways of organizing that lead to co-operation;
4. developing and maintaining a value network.

Together, these building blocks which enable mutual
value creation simultaneously serve as an entry barrier
to competitors. The embedded earning model leads
to collective property. Outcomes do not belong to
one organization, party, or individual. Thus, a new
form of advantage takes shape based on collaboration
instead of competition, leading to what we term ‘col-
laborative advantage’.

Following this review of the literature presenting
the key relevant terms and their related underpinning
theoretical concepts, the next section explains the
research design employed to collect the fresh empiri-
cal findings presented in this chapter. The focus of
that research design was to answer the research ques-
tions that arose from the gaps identified in the above
review of past scholarship with respect to the nature
of NBMs, their features, and how they are, or can be,
organized. 

25.4 Research Design: Searching for 
NBMs

Given the melange of debates on the theme of NBMs
and organizing to achieve sustainable development
identified from the literature review presented above,
empirical investigation was undertaken in order to
attempt to shed more light on the subject. In over-
view, based on the information established via the
compact literature study carried out to investigate the
nature of business models, two qualitative exploratory
studies were conducted in the spring of 2012 and of
2013. In addition, at different stages of the research, a
series of interviews were conducted with people
working on NBMs. Overall, however, this study does
not claim to be complete, since not all of the material
collected over the years during which the research was
undertaken has been used.

To elaborate, in order to carry out the empirical
research to address the issues identified in the previous
section, the actual search for NBMs necessitated great
entrepreneurial creativity. During the summer of 2010,
two databases were initially assembled which were
focused on the question of how people organize sus-
tainability. The research soon provided 300 Dutch
examples and 400 British examples. These databases
(one based on Dutch and one based on British exam-
ples) were created on the basis of (Internet) desk
research guided by the characteristics of NBMs

Figure 25.3: Value creation process NBMs. Source: The
authors, based on Simanis and Hart (2009).
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revealed in the initial 2011 study. We hoped to find
some good examples of NBMs among these, but their
identification was not so obvious. More specifically,
many websites provide little or no information on their
business model, let alone make it possible to use this
public information to make a distinction between trans-
actions, earning money, and (multiple) value creation.
Moreover, during the course of this endeavour, we
found that when new entrepreneurs were asked about
their business models, the answers varied according to
a wide range of notions regarding the meaning of the
term ‘business model’ itself. Following several analytical
attempts, and due to the unsatisfactory results
obtained, this approach was abandoned.

Subsequently, in a new approach, a search was ini-
tiated for people who claimed to work with NBMs
(see below for further details). This initially led to the
identification of various names, which led to the
unearthing of new names at our request. Methodolog-
ically, this is a fine example of the so-called “snowball
method” (e.g. Goodmann 1960; Robson 2002: 265).
However, it was not clear in advance whether the poten-
tial respondents are actually working on NBMs—and if
so, to what degree. As a result, the research aimed to
discover what these targets were developing, while the
fundamental explorative nature of the research did not
prescribe in advance what the result of that research
would be. Therefore, this methodology is a fine exam-
ple of the classical dilemma of Baron Munchausen, who
once pulled himself metaphorically out of the swamp.
More specifically, resulting from this approach, a list of
people who say they work on NBMs was generated in
the research design, but since the notion of what an
NBM denotes is only ‘vaguely’ known, it is not possible
to identify the result ex ante. Consequently, it is only
possible to know that we have found an NBM when
this subsequently occurs (i.e. ex post). 

Based on the literature study and several (internal)
conversations, an interview protocol was constructed
in an attempt to bring structure into the approach for
conducting the interviews. Key questions included:

1. Can you tell us something about your business
model and why it might be new?

2. What is meant by ‘sustainability’ within that model?
3. When and why did you start developing an NBM?
4. Which requirements should be met by an NBM

which is also focused on sustainability?
5. How would you categorize the business model

and what is your particular ‘logic’ for creating
value?

6. What kinds of value does the business model cre-
ate?

7. Did you start new collaborations or are previous
collaborations strengthened for or by the new
model? (If so, with which actors, and how?)

8. Did you encounter new products and markets by
means of the NBM?

9. What results do you think have been accomplished
by the NBM?

These questions were employed in the interviews, dur-
ing which respondents were also asked to actually
sketch a graphic illustration of their model. Although
this is a relatively simple request, it is valuable to grasp
on paper the internal image of the respondent’s ‘entre-
preneurial activity’ via this diagrammatic visualization.
While it would have been even better to have addition-
ally asked and identified via a process of reasoning how
that ‘virtual image’ is consistent with the interview
data, unfortunately there was not enough time to do so
within the parameters of the interview setting. 

The target sample included a total of a series of
274 cases from which a selection of 50 interviews9

were conducted during 2013 by two different teams of
researchers from fourteen knowledge institutes10

spanning twelve countries. Now that the research
design has been explained, the next section presents
the preliminary findings from the data collected using
the interview method outlined above.

9 Further details of the raw data are available upon
request by email, should they be required.

10 The knowledge institutes involved included: Austria (Uni-
versity of Graz—Institut für Systemwissenschaften, Innova-
tions- & Nachhaltigkeitsforschung), Belgium (Free
University Brussels—Solvay Business School), Croatia
(University College for Economics, Entrepreneurship and
Management “Nikola Subic Zrinski”), France (ESC Tou-
louse Business School), France (Université Paris-Dau-
phine & Institut d'Administration des Entreprises de
Paris-IAE), Germany (Universität Kassel—Wirtschaftswis-
senschaften—Nachhaltige Unternehmensführung), Ger-
many (FOM University of Applied Sciences, Hochschule
für Ökonomie & Management gemeinnützige GmbH,
KompetenzCentrum for Corporate Social Responsibil-
ity), Ireland (University of Limerick, Kemmy Business
School, Department of Accounting & Finance), Lithuania
(Kaunas University of Technology, Faculty of Economics
and Management, Department of Business Economics),
Netherlands (Radboud University Nijmegen—Nijmegen
School of Management), Poland (University of Łodz, Fac-
ulty of Management), Portugal (ISMAI—Instituto Supe-
rior da Maia), Switzerland (University of Applied Sciences
and Arts Northwestern Switzerland FHNW, School of
Business), and Turkey (Yaşar University, School of Eco-
nomics and Administrative Sciences). 
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25.5 Sorting the Outcomes

During the pre-exploration and construction phase of
the two databases for the study, we first attempted to
discover several ‘streams’ or ‘categories’ of new sustain-
able business models. The purpose was not so much to
categorize the models, but much more to discover
where the common denominators lay, as well as to dis-
cern the value creation logic underlying NBMs. This
step led to the discovery of three value-creating pat-
terns of interaction: sharing, trading, and creating. Dur-
ing the interviews, most respondents appeared to place
their model in one or more of these categories. The
respondents also had a couple of interesting ‘variations’
to these streams such as mesh-working, bargaining, and
collaborative use. However, the decision was made to
initially focus on the following three categories.

25.5.1 Sharing

The sharing of social capital, time, and ability emerged
as a recurring element in many NBMs. Sharing, in this
context, means to collectively use specific assets in var-
ious degrees. The investigated models were frequently
based on a variety of collaborations such as sharing
people, ideas, equipment, property, data, and trans-
port. Many of these models resemble co-operations,
i.e. a form of organizing that appears to be re-emerging
in popularity. This contemporary turn to the concept
of ‘conventional’ co-operations could be interpreted as
an attempt to tackle the various malfunctioning issues
in the current way of organizing. Key characteristics of
this approach include, for example, sharing private
property, insuring differently, and collective financing
or collective purchase discounts. Sharing knowledge
and networks also seems to be an important basis for
conducting business in many of the models that were
investigated; it leads to a raison d’être and growth.
However, as Ronald van den Hoff (Seats2Meet) put
it: “How do you create a value network? How do you
even create a network? It’s the challenge a lot of
organizations are confronted with. We believe the
characteristic of a value network compared to a value
chain is the high level of equality.” The term ‘mutuality’,
which was mentioned several times during the inter-
views, is related to this idea. Consequently, this evi-
dence suggests that sharing of tangible and intangible
assets between different parties is the essence of such
NBMs. 

25.5.2 Trading

Trading, meaning transactions in the form of barter
based on the transfer of previously-negotiated value,
emerged as a second stream of value-creating logic
NBMs. Many NBMs entail transactions with alternate
payment methods, such as points, credits, advertise-
ments, tweets, time, and savings systems. Deploying
these alternative means could be a way of stimulating
certain demand and achieve (micro-)behavioural
change. The logic of value creation in a business
model is based on realizing transactions without any
means of payment. The focus then shifts to trading
services; for example, ‘If you maintain that website for
us, we’ll take care of your administration’ or ‘If I can
borrow your roof to put solar panels on it, I’ll pay
your rent’. The models are characterized by basing the
transactions not only on money, but additionally on
the social value(s) of capital, networks and attention,
as well as on the sources of the capital being organ-
ized. The underlying logic is that if people deploy
these in practice, they can generate value for them-
selves and their environment other than profits. 

25.5.3 Creating

Creating multiple value(s) leading to win-win situa-
tions via a set of varying methods that are used simul-
taneously is a further characteristic of NBMs. As Tom
Vroemen (CrowdAboutNow) put it: ‘The business
model generates the values of knowledge, social value
(such as involvement), security, and trust.’ For example,
a business model can save energy and reduce CO2
emissions while concurrently creating economic prof-
its. The transaction model is then aligned with the
mutual goals of a range of different interests. There are
other ways to create a win-win situation, such as allow-
ing the customer to determine the value, relocating
funds, or shifting the concept of ownership. With
respect to allowing the customer to determine the
value, Google’s organization of its pay-per-click11

approach to advertising, where the final charge to the
advertiser is partly determined by the client them-
selves or via a form of ‘bidding process’, is a case in
point (Farris/ Bendle/Pfeifer et al. 2010). Such
approaches were aptly described by Ronald van den

11 Also labelled cost-per-click, this is an Internet advertis-
ing model used to direct traffic to websites, in which
advertisers pay the publisher (typically a website owner)
when the ad is clicked. It is defined simply as “the
amount spent to get an advertisement clicked”.
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Hoff (Seats2Meet), who stated: “We’re going from
value chains towards value networks. We facilitate the
unexpected relevance of the meeting. Because that’s
apparently the surplus value we as producers have to
offer.” These approaches lead to the creation of eco-
nomic, social, and ecological values which are often
overlooked in a traditional business model. Simone
Veldema (GeenbizzStartup) put it this way: “What’s
new about it, is many companies now looking for
ways to create value. It’s about sharing value. If you
map it, you can look at new models more and more.
It’s what we know as value mapping.”

These three streams share the common character-
istic that connecting and reciprocity are central to the
value network. This suggests that without linkages
and collaborations, nothing can be traded, shared, or
created. Therefore, the art and ability to connect is
interpreted as an important aspect of the new way of
doing business. Through those connections, all kinds
of new consortia and configurations of parties come
to the surface, including collaborations of different
and often not-so-obvious partners or ‘unlikely’ or
uncommon alliances. Private individuals, local govern-
ments, neighbourhood initiatives, and large commer-
cial companies are thereby becoming connected with
each other in newly-created structures. 

Several values lie behind this development. The
condition for the transformation is that sustainable
business models need to realize, facilitate, and main-
tain these connections; after all, organizing sustaina-
bility emerges between companies, rather than just
within them. Interviewees agreed on this point and
stressed the fact that social embedding—or anchor-
ing—is an important aspect of NBMs in society.
Assuming this condition as an intrinsic premise of the
new models for organizing, it then becomes difficult
to think in terms of ownership—that is, who possesses
the network? Such constructs can only function in
terms of access. Ultimately, this suggests that signifi-
cance appears to lie in making connections and creat-
ing involvement. 

25.5.4 Other Categorizations

Besides the sharing, trading, and creating streams dis-
cussed above, the respondents were additionally
asked to be creative and come up with additional cat-
egories themselves. Among the many categories
which the respondents mentioned appeared so-called
‘freemium’ models, collective purchase models,
matching models, models based on copying nature
(biomimicry), circle and life cycle thinking, boosters,

thinking in shifts, and collaborators. In the words of
Simone Veldema (GreenBizStartUp): “If you look at
the Earth’s functioning, it has been working well for
so long, it’s a self-providing system. Businesses or
models should work the same way.” A lot of these
concepts and underlying ideas scratch the surface of
the categorizations we have used, namely sharing,
trading, and creating. All of these alternatives further
demonstrate that business models generate multiple
value(s) in their own way. Taking a more analytical
stance, the ‘building blocks’ that constitute these
models appear to be always the same. Apparently, a
sustainable business model must meet the following
four criteria: (1) sharing knowledge, (2) making con-
nections between various constituents (more than just
companies), (3) being aware of the potential for col-
laborating in networks, and finally (4) constituents
must share the idea of multiple value(s) creation. The
organizing task is then about the specific configura-
tion of those elements in a certain context, which
gives the model its unique character.

25.5.5 Aggregation Levels

Apart from a categorization based on the streams that
we have chosen, NBMs can additionally be positioned
at different ‘aggregation’ levels. This means that mod-
els can be positioned at a street, neighbourhood, or
village level. To elaborate, this could be based on loca-
tion, property, or function. Examples include a loca-
tion level on a street (e.g. the location of the energy
generation), a building (e.g. building and maintaining
a school, including safety), or a function (e.g. a care
co-operation). A business model could accordingly
have the organizational logic of the value creation and
delivery process as its target, or it could be focused on
a region or even on a country level.

The research further revealed a number of busi-
ness models that can be positioned at an over-arching
level. These are focused on making the entire chain,
market, or sector more sustainable. These models try
to achieve local change by altering a sector or value
network on a higher level. Lucas Simons of SCOPEin-
sight aims to accomplish this in the agricultural sector
by focusing on the lack of access to financial backing
experienced by farmers in East Africa. Simons
attempts to solve this issue by increasing the transpar-
ency between farmers and the banks by means of a
rating system which is designed to map the farmers’
credibility. In this way, the model is focused on mar-
ket transformation. Another example of a business
model on this level is the Equal Opportunity Model
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(EOM) of Diederik van Duijn. The purpose of this
model is to redesign the traditional value chain model
by eliminating some of its steps. This particular model
tries to realize a new way of directly involving the end-
users in the production chain. This way, the farmer
receives a fair price, the consumer is not overcharged,
and sustainable products move into the mainstream. 

The various streams and tentative distinctions in
the levels of NBMs that were developed in this
research and presented in the findings above are any-
thing but complete. It is therefore entirely possible
that some factors may have been overlooked. Accord-
ingly, due to the relatively short amount of time
within which this research was conducted, and the
large variety of NBMs existing in the field, it is likely
that more categorizations will be found. In that
regard, for clarification, due to the requirement to
present concise results, not all of the possible catego-
rizations and variations which emerged in the col-
lected data are elaborated upon, and/or illustrated in
detail in this chapter. Nevertheless, supplementary
categorization definitely deserves added attention in
further research that could well reveal organization
mechanisms which do not currently receive much, or
indeed any, attention.

25.5.6  Selected Inspiring Examples of NBMs

As noted previously, it is not particularly easy to find
NBMs. Even when we do have a ‘hit’, the nature of
the model’s conceptualization, development, or prac-
tical experience is not immediately apparent. For
instance, this may frequently arise due to a lack of
background experience; websites may have been built,
but may not have been maintained, and as a result
detailed information is missing. This can make it dif-
ficult to understand the characteristics and mecha-
nisms that lie behind a particular NBM, as well as cre-
ating challenges when talking about a business model
in progress. Nonetheless, we did manage to find a
number of good examples of NBMs, which are briefly
addressed in this section. 

In overview, it is evident that each model exhibits
its own ‘way’ of sharing, creating, or trading. Many
examples of the NBMs investigated in this research
can be placed into the sharing group, a category to
which almost every respondent unfailingly reacted.
According to Koen Sieben, the founder of the Centre
for Young Entrepreneurship (CvJO), sharing is in his
organization’s ‘genes’. The business model is based on
the idea of sharing knowledge and networks among
affiliated entrepreneurs without presenting a bill.

Sharing knowledge also appears to be important to
the consultancy organizations interviewed that were
focused on sustainable entrepreneurship. Boukje Vast-
binder of Enyini indicates that the innovative aspect
of their concept is the focus on ‘passing on’ knowl-
edge, rather than keeping it hidden internally, such as
in the conventional approach adopted, for example,
by McKinsey. The ‘sharing’ category accordingly
demonstrates that organizations with sustainable busi-
ness models definitely do not strive to be protective;
instead, as Camille van Gestel of Off-Grid Solutions
says: “They should have an open attitude”. However,
knowledge and networks are not the only items which
can be shared. An example of collective funding is
CrowdAboutNow, which transforms borrowing
money into a peer-to-peer process for entrepreneurs
by taking the banks out of the equation. In this initia-
tive, entrepreneurs borrow money from a large group
of people instead of one party, which spreads the risk.

There are also some interesting examples of creat-
ing within the stream. Boukje Vastbinder and Esther
Blom of Enyini believe that their business model can
lead to social and ecological, as well as economic,
profits. These profits include values such as involve-
ment, stimulation, and inspiration, but also the spread
of risk, improved quality of air, and biodiversity. Nils
Roemen of the Waarmakerij has identified that his
customers determine the value of a service in retro-
spect. This is because the system of trading time for
money, which stems from the industrial age, no
longer applies. Apart from that, business models are
based on giving new life to social surplus value, which
is over-abundant, and will not be used when it is
located in the wrong place. Another phenomenon
within the creating stream is the movement of prop-
erty. The process is less about transactions of prop-
erty and more about transactions of values, as stated
by Douwe Jan Joustra of TurnToo. The process
involves using products rather than owning them, and
this touches on the concepts denoted in the trading
stream outlined above. For example, people do not
need a lamp when they desire light; they do not want
chairs, they want to sit. TurnToo is an initiative which
helps to enable this process by mediating between the
supplier and end-user. There is also a transition from
consumer to producer and a shift of funding. Vincent
Mooij has provided a good example of this with his
concept of MyEnergy: the essence of the model is
that there are no more fixed payments to the energy
supplier; instead, you turn this payment into a bank
loan and then invest in solar panels so you can gener-
ate your own energy.
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25.5.7 Financial Sustainability

In addition to the three above-mentioned categories,
the interview analysis revealed a further essential
aspect. Almost every respondent believed financial
sustainability was inseparably linked with a new sus-
tainable business model. This highlights a focus on
the requirement for a business model to generate
money, and that focus emphasizes that the returns
should ultimately outweigh the costs. After all, guaran-
teeing continuity is another form of being sustainable.
This evidence suggests that NBMs do not exist just to
‘contribute towards a better world’. Organizations are
increasingly beginning to see NBMs as both a prereq-
uisite for and a means of taking a stand in society,
possibly because they appreciate that there is no alter-
native.

25.6 Key Features of NBMs

This provisional list registers seven features of organ-
izing NBMs. 

1. NBMs can be described as a form of co-operative
collaboration, as a central element in which doing
business is the art of the new collaboration, and
where connecting increasingly drives social and
economic value.

2. Deliberately creating multiple value(s) is a key
attribute which aims to achieve a balance between
values such as nature, care, attention, and money.
Part of this involves cultivating perception or com-
munity-building regarding a product and/or ser-
vice.

3. Money is no longer the only means of trade; time,
energy, or care can also be earned, deployed or
exchanged. This can be extended to sharing prof-
its with participants.

4. The development of an economy based on needs
and uses (now and in the future) which conse-
quently employs credit books for energy, warmth,
vegetables, or care, for example.

5. Ownership of property or the means of produc-
tion is no longer central—access to these resources
is perhaps more important. This could mean just
paying for use, not for ownership, or ‘relocating’
the ownership (for example, such that the pro-
ducer remains the owner). 

6. Parties expressing and securing long-term commit-
ment to each other: for example, if I am now earn-
ing ‘care credits’ that I will not need for another
ten years, there needs to be a large amount of trust

in the relationship (i.e. governance and confi-
dence) to ensure that these credits will be ‘kept
safely’ and subsequently available when the need
arises. 

7. The use of alternative ‘money’ (time, care, points,
etc.). Experimenting with complementary local
money such as the approach taken by the local
exchange trading system (LETS) (also known as
local employment and trading system or local
energy transfer system) in addition to ‘care points’,
time dollars, and others.

Having presented the research findings which
detailed the nature and features of NBMs, the next
section discusses the future development of NBMS;
subsequent sections then summarize and conclude
the chapter.

25.7 Future Development of NBMs

How these NBMs will further develop in the near
future can be perceived as an exciting journey of dis-
covery in which conventional and new thinking will
merge into innovative and not-yet-imagined forms of
‘business’ based on transactions with regard for a
broader range of value(s). Here and there we can even
see cautious attempts towards a paradigm shift (and
the current system really does need to change), but it
is far too early as yet to speak with any degree of con-
fidence about such developments. However, as Tom
Vroemen (CrowdAboutNow) put it: “In order to
make a true leap forward with sustainable business
models, there needs to be a component expressing
the intrinsic motivation of the entrepreneur and the
others involved to be truly sustainable.” In another
interview, Matthijs Sienot said: “If I wanted to make a
lot of money, I would have chosen a different road.
Let me put it differently: if I wanted to make a lot of
money fast. But we chose to primarily make a differ-
ence, make a useful contribution to a transition which
we believe has to take place with the talents you’ve
got.”

It is important to note that the generation of
actual new ‘business’ models does not use the word
‘business’ in its classical meaning. Consequently, this
new phenomenon can be viewed within the context
of transaction models and of trade relations based on
alternative forms of value(s). It is clear that there is a
movement in society, often bottom-up, in which peo-
ple try to reinvent transaction models with an altered
view of value(s). While this movement is not surpris-
ing, given the social and emotional impact of the
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many institutional failures of the conventional mone-
tary systems which continue to occur without inter-
ruption, ultimately it is still early days. Many initiatives
are fragile and need time to demonstrate their viability
in the longer run. To become a more interesting
experiment, NBMs require engagement and govern-
ance in the long run. Significantly, however, it is not
yet clear how this can be secured, either socially,
legally, or institutionally—to name just a few of the sys-
tem requirements in which it needs to be embedded. 

25.7.1 What is Standing in the Way of a 
Breakthrough for NBMs?

This study has shown that NBMs are emerging. They
emerge in different sectors and streams and at differ-
ent levels of aggregation. While they cannot yet be
pronounced fully mainstream, they are becoming
increasingly easy to find and to recognize. Nonethe-
less, there are two factors preventing a major break-
through by NBMs.

Firstly, many respondents feel that governments
have not yet joined the transition towards the so-
called green or blue economy. Many financial and
legal systems do not work in favour of NBMs, primar-
ily because these systems do not recognize value other
than economic profit; they thereby prevent innova-
tion because they are still based on traditional transac-
tion thinking, with money as the central unit of trade.
The government could make things much clearer—
especially in these times of crisis and uncertainty—by
stimulating and facilitating a clear transition towards a
green economy in every possible way. Fiscal law could
play an important role here. Unblocking these barri-
ers is crucial for the speedy creation of a new level
playing field. 

Another obstacle preventing the breakthrough of
NBMs is that there needs to be a change of paradigm.
We need to start thinking differently and to dare to
do things differently, but we fail to do this, because
we are waiting for the next generation of technology,
the right simulating measures, the right moment, or
sufficient security. Many of these factors are still miss-
ing. Waiting for that ‘next-generation technology’ is
precisely one of the reasons for the lack of such a
growth in volume so that prices can quickly decline.
Another aspect here is the so-called ‘rebound effect’:
once people adopt measures which lead to more eco-
efficient behaviour, they often afterwards undertake
behaviour which counteracts this activity (e.g. they
tend to leave the lights on longer since it does not
cost more). As a result, without the necessary aware-

ness, such behaviour ultimately proves counterproduc-
tive to what we were actually trying to achieve in the
first place. 

A potential limiting factor in the enablement of
NBMs is the lack of conventional data, something
which might impede the development of thinking and
acting based on the circles of trust noted above. The
explorative research presented in this chapter does
not provide data about the volume of actual returns
that this new generation of business model is generat-
ing. No insights are given either by a conventional
ruler (money) or an alternative ruler (value), let alone
any visions into the potential they could generate. In
other words: is this work on NBMs a marginal phe-
nomenon (which will always be there), or are there
new developments that, despite not yet being part of
the discussion, will quickly grow in size and become
an important part of the game? 

It is tempting to simply give the classic academic
answer ‘more research is needed’. While this is true, it
is worth asking whether the phenomenon of NBMs
should continue to develop further. The answer to
this question might be akin to when Henry Ford was
asked if he had done market research before launch-
ing the successful and groundbreaking Model T Ford.
His answer was: “No, because people would only
have asked for a faster horse.” In order to encourage
progress in the right direction, it may consequently
not be the best idea to ‘ask the frogs about whether
to drain the pool’, as they say in Germany. However,
an optimist would at this point note that the examples
of NBMs presented in this work indicate that there is
at least some light at the end of the tunnel. Or, as they
say in Africa, ‘not even frowning frogs can stop the
cows from drinking from the pond.’

25.8 Summary

To gain greater insight into the phenomenon of
NBMs, this research has explored their features, how
they function in (micro-)practice, and possibly most
crucially, their conceivable value as a vehicle for
enhancing sustainable development and entrepreneur-
ship via new ways of organizing in order to generate
multiple value(s). Ultimately, this study has examined
the phenomenon of an altered balance between the
simultaneous organization of different values such as
nature, care, attention, and money. 

The first results from this investigation suggest
that early models can be generally categorized into
three different streams, based on the practices of shar-
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ing, trading, and creating. Furthermore, the findings
indicate that key components of almost all of the
models under investigation include activities related
to working to create an experience or a community or
both that has to do with combining a product or
products with a service or services. The actual value
proposition is, as a result, and almost by definition, a
product-service construct. Within this context, co-
operative collaboration emerges as a central element.
Organizing then becomes the art and the capability of
creating and maintaining these new forms of collabo-
ration. Most significantly, the results suggest that the
ability to connect holds increasing social and eco-
nomic value, and that these connections create all
sorts of new consortia and configurations of parties. 

25.9 Conclusion

Right at the interface of connecting, community-build-
ing, and co-operation is the location where renewal,
innovation, and thus NBMs come into existence. An
interesting feature of this new scenario is that money
no longer predominates as the only means of trade.
Economic traffic is based on ‘exchanging and satisfy-
ing’ needs, which among other effects, means that
having ‘access to’ the means of production becomes
more important than actually owning them. Owner-
ship and control make way for use and employment.

However, it is only possible to organize such an econ-
omy co-operatively based on long-term commitment.
This renders securing trust in relations via collabora-
tion a necessary condition. How to actually shape this
scenario raises a whole series of new questions. 

Consequently, this research merely represents the
beginning of a journey of discovery with respect to
NBMs in which sustainability is central in several
ways. Further exploration will probably reveal more
streams, categories, features, and values. Accordingly,
this chapter does not pretend to be complete; ques-
tions for follow-up research based on these conclu-
sions are already waiting. Nonetheless, this work
clearly demonstrates that a transition has been set in
motion which is rapidly changing the conventional
practice of merely economic business models. 

We live in a time of great transition, in which we
are searching together for new transaction models as
mechanisms for achieving collaborative advantage in a
new (sustainable) economy. But because everything
we do and do not do is based on a financially-driven
transaction model, it is difficult or sometimes even
impossible to escape reality in such a way that brings
new transaction models to the surface and, by using
them, demonstrate their feasibility and worth. Hope-
fully, the insights provided in this chapter have con-
tributed towards demonstrating the significance, via-
bility, and value of NBMs.

References

Bertens, Coen; Statema, Hidde, 2011: “Business models of
eco-innovations: an explorative study into the value net-
work of the business models of eco-innovations and
some Dutch case studies”; at: <http://www.rvo.nl/sites/
default/files/bijlagen/Business%20models%20of% 20eco-
innovations%20-%20december%202011%20.pdf> (20
December 2014). 

Braungart Michael; McDonough, William, 2009: Re-Mak-
ing the Way We Make Things (London: Vintage Press).

Brundtland, Gro Harlam, 1987: Our Common Future
(Oxford, UK: Oxford University Press).

Elkington, John, 2012: “Het onmogelijke duurt altijd iets
langer”, in: The Optimist; at: <http://theoptimist.nl/
het_onmogelijke_duurt_altijd_iets_langer/> (15 Decem-
ber 2014).

Elkington, John, 1997: Cannibals with Forks: The Triple
Bottom Line of 21st Century Business (Gabriola Island,
CA: New Society Publishers).

Farris, Paul W.; Bendle, Neil T.; Pfeifer, Philip E.; Reibstein,
David J., 2010: Marketing Metrics: The Definitive
Guide to Measuring Marketing Performance (Upper
Saddle River, NJ: Pearson Education, Inc.).

Goodman, Lenard A., 1960: Snowball Sampling: The
Annals of Mathematical Statistics (Chicago: University
of Chicago). 

Gunning, Tex, 2011: “Weten wat van waarde is 2”, in: The
Optimist; at: <http://theoptimist.nl/weten_wat_van_
waardeis/> (15 December 2014).

Hart, Stuart L.; Milstein, Mark B., 2007: In Search of Sus-
tainable Enterprise; at: <http://www.stuartlhart.com/
sites/stuartlhart.com/files/VALUE_INCLUSIVE_p36-
43.qxd_.pdf/> (date).

Houtgraaf, Dirk; Bekkers, Marleen, 2010: Business model-
len: Focus en samenhang en organisaties (Culemborg,
NL: Van Duuren Media).

Jonker, Jan, 2012: New business models. An exploratory
study of changing transactions creating multiple
value(s) (Nijmegen, Netherlands: Radboud University,
Nijmegen School of Management).

Jonker, Jan; Diepstraten, Frans.; Kieboom, Jos., 2011: Inleid-
ing in maatschappelijk verantwoord en duurzaam
ondernemen; Chronologisch overzicht en Verklarende
woordenlijst (Deventer, NL: Kluwer).



New Business Models: Examining the Role of Principles Relating to Transactions and Interactions 557

Jonker, Jan, 2011: Duurzaam Denken en Doen: Inspiratie-
boek voor onze gezamenlijke toekomst (Deventer, NL:
Kluwer).

Jonker, Jan, 2003: “In Search of Society: Redefining Corpo-
rate Social Responsibility, Organisational Theory and
Business Strategies”, in: Batten, John A.; Fetherston,
Thomas A. (Eds.): “Social Responsibility: Corporate
Governance Issues”, in: Research in International Busi-
ness and Finance, 17: 423–441.

Kutschker, Michael; Schmid, Stefan, 62008: Internationales
Management [International management] (Munich:
Oldenbourg).

Linder, Jane; Cantrell, Susan, 2000: Changing Business
Models: Surveying the Landscape. Accenture Working
Paper, Institute for Strategic Change; at: <http://
course.shufe.edu.cn/jpkc/zhanlue/upfiles/edit/
201002/20100224120954.pdf/> (15 December 2014).

Meadows, Donella H.; Meadows, Dennis L.; Randers, Jør-
gen; Behrens III, William W., 1972: The Limits to
Growth: A Report for the Club of Rome’s Project on
the Predicament of Mankind (New York: Universe—
Earth Island).

O’Riordan, Linda, 2010: Perspectives on corporate social
responsibility (CSR): Corporate approaches to stake-
holder engagement in the pharmaceutical industry in
the UK and Germany. Doctoral thesis, Bradford Univer-
sity School of Management, Bradford, UK; at: <http://
ethos.bl.uk/OrderDetails.do?uin=uk.bl.ethos.545644>
(15 December 2014) 

Osterwalder, Alex; Pigneur, Yves, 2010: Business Model
Generation: A Handbook for Visionaries, Game
Changers & Challengers (New Jersey, NJ: John Wiley &
Sons).

Porter, Michael; Kramer, Marc 2011: “Creating Shared
Value: How to Reinvent Capitalism and Unleash a Wave
of Innovation and Growth”, in: Harvard Business
Review, 89,1–2: 62–77. 

Robson, Colin, 22002: Real World Research (Oxford, UK:
Blackwell Publishing).

Shafer, Scott M.; Smith, Jeff H.; Linder, Jane C., 2005: “The
power of business models”, in: Business Horizons, 48,3:
199–207.

Simanis, Erik; Hart, Stuart, 2009: “Innovation from the
inside out”, in: MIT Sloan Management Review (Cam-
bridge, MA: MIT Press); at: <http://www.stuartl-
hart.com/sites/stuartlhart.com/files/50414.pdf> (15
December 2014).

Tanev, Stoyan; Knudsen, Mette; Gerstlberger, Wolfgang,
2009: “Value co-creation as part of an integrative vision
for innovation management”, in: Technology Innova-
tion Management Review; at: <http://timreview.ca/
article/309> (15 December 2014).

UN Millennium Eco-system Assessment, 2005: Living
Beyond Our Means: Natural Assets and Human Well-
being (New York: UN).

UN Millennium Assessment, 2001: “Guide to the Millen-
nium Assessment Reports”; at: <http://www.millenniu-
massessment.org> (5 January 2015). 



26 Sustainable Consumption

Sylvia Lorek1

Abstract

This chapter elaborates on sustainable consumption and provides key arguments from the sustainable consump-
tion literature. It introduces ‘environmental space’ as one of the early concepts which embedded sustainable
consumption within natural and social boundaries. It explains why a floor as well as a ceiling for the environ-
mental space has to be considered and reflects on the space itself, its size and how to share it. Various possible
paths of transition to reach the environmental space from a position of overconsumption as well as from under-
consumption are described and linked to various schools of thought in sustainability research. Specific emphasis
is given to a more detailed analysis of the two concepts of ‘green growth’ and ‘de-growth’. Relating these con-
cepts to sustainable consumption research and politics, the chapter distinguishes between strong and weak sus-
tainable consumption and outlines some enabling mechanisms for sustainable consumption. 

Keywords: Sustainable consumption, environmental space, green growth, de-growth, enabling mechanisms,
strong sustainable consumption.

26.1 Introduction1

Consumption is a vital element within the economic
system. The economy in turn is a social construction
through which society structures the exchange of
goods and services. It is embedded in the natural sys-
tem of planet Earth. As the rich literature on bioeco-
nomics or ecological economics explains (Daly 1996;
Martínez-Alier/Healy/Temper et al. 2013), the way
the economy is structured has led to fundamental
problems because it overstretches the limits of the
Earth’s carrying capacity, insofar as human activities
inevitably alter the face of the system Earth (Steffen/
Crutzen/McNeill 2007). 

There are valid reasons to make consumption sus-
tainable. The UN Conference on Environment and
Development (UNCED) in its ‘Agenda 21’ identified
for the first time unsustainable consumption and pro-
duction patterns, particularly in industrialized coun-
tries,2 as the major cause of the continued deteriora-
tion of the global environment (United Nations 1992).
The resulting call for sustainable consumption and
production is based on the ideas that, firstly, plane-

tary boundaries set the limits in the long run (Cos-
tanza 1989; Georgescu-Roegen 1966), and, secondly,
that societies work better if they are based on democ-
racy and score highly on equality (Pickett/Wilkinson
2009). It can be expected that such sustainable con-
sumption requires more than just changing a few
unsustainable habits and products here and there. It
requires changes in the economy, the infrastructures
serving our daily lives, and the dominant culture, as
well as the institutions and power relationships which
drive these (Vergragt/Akenji/Dewick 2014). 

Such a broad approach was—and still is—not
always reflected in the use of the term ‘sustainable
consumption’—neither in the academic or political liter-
ature, nor in classroom discussions on sustainability,
nor in concerned statements by environmentally
engaged neighbourhoods. For quite some time, mainly
in the late 1990s, ‘sustainable consumption’ was lim-
ited to the decision-making of private consumers, fol-
lowing the UNCED idea that consumers are not only

1 Dr. Sylvia Lorek, Sustainable Europe Research Institute;
Email: <sylvia.lorek@seri.de>. 

2 At present, more than half of the ‘consumer society’ is
based in (former) developing countries. Nevertheless,
leadership towards more sustainable consumption pat-
terns is still required from developed countries. Hence,
examples in this article are taken mainly from a North-
ern, and especially European, context. 
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the victims but also the cause of environmental prob-
lems. As a result, sustainable consumption was reflected
in the concepts of sustainable household consumption
or sustainable consumption behaviour (Georg 1999;
Haake/Jolivet 2001; Noorman/Uiterkamp 1998;
Zacarias-Farah/Geyer-Allély 2003). At that time,
emphasis was placed on case studies and single-prod-
uct advice about what consumers could do to contrib-
ute to sustainability. The picture has developed since
then, as least in scientific writing and debate. It is now
increasingly recognized that such product- and/or ser-
vice-oriented approaches might lead to some less
unsustainable consumption here and there (Brunner/
Urenje 2012), but they are hardly a contribution
towards consumption pattern that can be called sus-
tainable. 

To distinguish sustainable consumption explicitly
from such fragmented considerations, this chapter
takes sustainable resource consumption as a starting
point and takes the complete life cycle of products as
well as lifestyles into account. In this context, sustain-
able consumption stands for

1. limiting the consumption of depletable resources
via 
a) more efficient use, 
b) as well as their substitution by renewable

resources, 
c) as well as reducing consumption levels in gen-

eral, and 
2. limiting the use of renewable resources to their

reproduction rate. 

Sustainable (resource) consumption thus involves the
consumption patterns of industries, governments,
households and individuals (United Nations 1992). In
addition to this approach in physical terms, strong
sustainable consumption also takes into account the
social aspects of, for example, labour rights (ILO
2001), sustainable livelihoods (Lebel/Lorek 2008),
and unequal access to and distribution of resources, as
reflected in the literature on environmental rights and
environmental justice (Martínez-Alier/Healy/Temper
et al. 2013; Martínez Alier 1997).

To date, the physical, material flow aspects domi-
nate research on sustainable consumption. In the late
1990s, researchers began to ask which kinds of con-
sumption cause the most environmental impact. They
found that the greatest environmental impact per cap-
ita is caused by food, housing and mobility (Gatersle-
ben/Steg/Vlek 2002; Lorek/Spangenberg 2001; Noor-
man/Uiterkamp 1998; Tukker/Jansen 2006). More
recent data are provided, for example, by the Euro-

pean Environmental Agency (EEA 2013). They point
out that only a few product groups contribute signifi-
cantly (between 30 and 50 per cent) to environmental
pressures: 

• construction works, that is, buildings and infra-
structures;

• food products, beverages and alcohol; 
• products of agriculture, forestry and fishing (also

food products bought directly from farms rather
than via food manufacturers);

• electricity, gas, steam and hot water (the majority
of which is contributed by electricity).

These four product groups contribute 42 per cent to
greenhouse gas emissions, 52 per cent to acidifying
emissions, 37 per cent to ground ozone precursors,
and 55 per cent to the Total Material Requirements
(TMR) embodied in all consumed products in 2005.
Interestingly, they only represent 17 per cent of total
consumption expenditure (EEA 2013). 

So sustainable consumption research broadly agrees
on the main sources of the environmental burdens of
consumption. Now, key questions to be addressed are,
‘how can the impacts be reduced?’, ‘who should start
changing?’, ‘with which tools?’, ‘in which time frame?
Still, the consideration of social or development aspects
is neglected in many cases. This chapter addresses
selected lines of argument from the broad literature
on sustainable consumption.

Section 26.2 introduces the concept of environ-
mental space. It explains why a floor as well as a ceil-
ing for environmental space has to be considered and
reflects on the space itself, its size and how to share
it. Section 26.3 outlines some possible means of tran-
sition to reach environmental space from a position of
overconsumption as well as from one of under-con-
sumption. Section 26.4 then sharpens the focus for a
more detailed analysis of two strains of concepts in
sustainable consumption research and politics, distin-
guishing between strong and weak sustainable con-
sumption, and section 26.5 outlines some enabling
mechanisms for sustainable consumption. Section
26.6 concludes the arguments.

26.2 Consuming Within Limits

One of the early approaches towards sustainable con-
sumption embedded it in the concept of environmen-
tal space. This concept was developed in the early
1990s in the Netherlands (Opschoor/Reinders 1991;
Weterings/Opschoor 1994), and further elaborated in
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a European context (Spangenberg 1995). It distin-
guishes a space for free choice of consumption pat-
terns from two zones of unsustainability: the domain
of environmentally unsustainable overconsumption
and one of socially unsustainable under-consumption.
It is based on the insight of a limitation of various
resources available for human consumption such as
fossil energy, timber, and copper, as well as building
and agricultural land. 

The two border lines as well as the environmental
space itself all deserve a closer look.

26.2.1 The Floor

The lower level, called the ‘floor of the environmental
space’ represents the minimum requirements of mate-
rial (resource) consumption necessary to live a digni-
fied life. In Latin America this line is known as linea
de dignidad. It necessarily applies to every citizen
because no one should live below it. A dignified life
should not only satisfy the physiological needs of
nutrition and shelter. The level also includes the avail-
ability of the resources needed for actively participat-
ing in politics, culture, and the other processes of
society (Cruz/Stahel/Max-Neef 2009; Max-Neef/Eliz-
alde/Hopehayn 1989). The contributions of Nuss-
baum and Sen (1993) on the quality of life, especially
their work on the capability approach (Nussbaum
2001; Sen 1999), are influential contributions to this
context. Human well-being, living a good life, univer-
sal human rights (including social rights), and the
extended definition of health by constituting a right

to a minimum income—see the Preamble to the Con-
stitution of the World Health Organization (United
Nations 1948)—are further elements that help to cre-
ate the idea of a floor with concrete requirements. To
operationalize the floor, the concept of a social pro-
tection floor, developed and promoted by the ILO in
collaboration with the WHO, plays a similarly impor-
tant role (ILO 2011). This suggests measures and insti-
tutional reforms to achieve both basic income security
and universal access to affordable essential social ser-
vices. At the UN level, the Human Development
Index published annually by the United Nations
Development Programme (UNDP 2014) since 1990
reflects such considerations.

It is important to note that such a concept is not
alien to economic thinking in general. Adam Smith, as
early as 1776, stressed the necessity of providing all
people with the means of leading ‘a life without
shame’. However, its shortcoming is that it plays no
role in current neoclassical economics (Lorek/Span-
genberg 2014). 

26.2.2 The Ceiling

The upper limit of the environmental space, called
the ‘ceiling’, is the maximum use of resources as well
as the maximal tolerable amount of environmental
damage that the Earth can accept without destroying
ecological systems in such a way that natural systems—
and with them social and economic systems—collapse.
Various studies have calculated upper thresholds on a
per capita basis, including those for (auto-)mobility,

Figure 26.1: The Environmental Space Concept. Source: Spangenberg (1995).
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water use and meat consumption, but also, for exam-
ple, for the use of mineral resources (Buitenkamp/
Venner/Wams 1992; Spangenberg 1995). The formal
agreement to limit global warming to 2°C can be seen
as such a ceiling. In their article in Nature, Rockström
and twenty-eight colleagues took a broader approach
and defined a ‘safe operating space for humanity’
based on ten criteria (Rockström/Steffen/Noone et
al. 2009). This provides an extended empirical basis,
emphasizing the key dimensions to care about since a
significant (biodiversity, nitrogen cycle) or slight (cli-
mate) transgression of the acceptable limits to dam-
age has already occurred, or is soon about to happen
(phosphorus cycle, ocean acidification). 

Taking CO2 emissions as an example, a global per
capita level respecting global climate change reduc-
tion targets would call for a 90 per cent reduction of
CO2 emissions for overconsuming affluent consum-
ers (Chakravarty/Chikkatur/Coninck et al. 2009). To
demonstrate what this reduction target could mean in
practice, Swiss researches and practitioners developed
the concept of the ‘2000 Watt Society’ (Jochem
2004). According to their concept, 2000 watts per
person would be a fair share of energy consumption
for the global population. Interestingly, a comparison
of energy use and the Human Development Index
showed that the current energy supply is sufficient for
a high level of human development for everyone if it
is fairly shared. The issue is not the resource availabil-
ity, but its distribution (Steinberger/Roberts 2009).

26.2.3 Size of the Environmental Space

What remains between floor and ceiling are specific
consumption corridor(s) (Di Giulio/Fuchs 2014). The
crucial question is what size these corridors are. Let
us first consider the overall environmental space. At
first sight it seems to be quite fixed, as planet Earth
has a relatively constant surface. Nevertheless, to
some degree it can vary. Research indicates, for exam-
ple, that the available productive land is shrinking—
due to desertification, as a result of global warming
and rising sea water levels, or simply through the over-
use of renewable resources. As well as this, the
amount of non-renewable resources is of course con-
stantly depleting. On the other hand the volume
could increase again—for example, if new energy
sources were discovered and the energy problem were
solved. This would allow land which is currently used
for producing energy crops to be reallocated to food
production. In addition, increasing effort is being
spent to optimize technological solutions to sustain-

ing and maximizing ecosystem services and the bioca-
pacity of the Earth—but these include some debatable
attempts such as geoengineering (Anshelm/Hansson
2014) and the development of genetically modified
organisms (GMOs). 

The overall size of the environmental space is of
concern because it influences what the concept calls
the ‘fair Earth share’ of resources per person. Accept-
ing the general idea of similar rights for every human,
environmental space should be shared as fairly as pos-
sible among the global population. So, after resource
availability the fair share depends on population size.
In his chapter “The Rise and Fall of Consumer Cul-
tures” for Worldwatch Institute‘s State of the World
2010 (2010), Assadourian calculated different possible
numbers of a global population that could live in a
sustainable way from Earth’s biocapacity (see table
26.1). It would allow, for example, a global population
of 13.8 billion to live within its environmental space if
every person lived on a biocapacity of one global hec-
tare. At the other extreme, the calculation demon-
strates that our planet only could tolerate 1.4 billion
people if everyone consumed in similar way to the aver-
age US citizen. 

This indicates that both population and affluence—
taking technology into consideration—have to be tar-
geted to limit consumption to a size that fits the avail-
able biocapacity.

26.2.4 Critical Reflections

The more detailed the calculation of environmental
space appears—at a country, city or personal level—the

Table 26.1: Sustainable World Population at Different
Consumption Levels. Source: Assadourian
(2010).

Consump-
tion level

Per capita 
income 
(2005) 

(GNI, PPP, 
2008 

dollars)

Biocapacity/
person
(global 

hectares)

Sustainable 
population 
at this level 

(billion)

Low-income 1,230 1.0 13.6

Middle-
income

5,100 2.2 6.2

High-income 34,690 6.4 2.1

United States 45,580 9.4 1.4

Global 
average

9,460 2.7 5.0
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more difficult it is to develop precise recommendations
in units of measure of specific resources. Nevertheless,
the concept is relatively explicit in pointing towards
both situations: where consumption is too high and
where it is too low. Its main advantage, therefore, is its
inherent call to increase equity of consumption oppor-
tunities (UNEP 2001). Accordingly, the concept is
often used in the context of environmental justice
(McLaren 2003; Rice 2007). The question of how to
redistribute resources, however, is generally left open. 

26.3 Structuring Transition Paths 
towards Sustainable 
Consumption

The crucial question is how to reach the environmen-
tal space from a situation of overconsumption as well
as from one of under-consumption. 

So far neither researchers, nor policymakers, nor
members of civil society can agree on what a sustain-
able future might look like, despite a huge amount of
modelling, visioning, and backcasting and forecasting

exercises and scenarios. To illustrate some of the
main lines of argument, this section uses a simplified
matrix indicating over- and under-consumption on the
y axis and sustainable/unsustainable stages on the x
axis. As in table 26.1, the environmental space in this
illustration is represented through the ecological foot-
print, a resource accounting framework for measuring
human demand on the biosphere measured in global
hectares (gha) (Wackernagel/Rees 1996). The available
environmental space for one person is assumed in this
matrix to be around one gha on average. This stage of
sustainability is illustrated by the dark grey field on the
right-hand side of the sustainability axis. For the pur-
pose of better visualization overconsumption is charac-
terized by the big house in the upper left corner using
10 gha, while under-consumption is characterized by
the small cottage using 0.7 gha. Figure 26.2 indicates
some possible pathways through which overconsump-
tion could shrink to a sustainable stage. Figure 26.3 out-
lines possible pathways by which under-consumption
might be increased to a sustainable level. The arrows
reflect possible pathways which can be related to typi-
cal strains of scientific and political argument.

Figure 26.2: Possible pathways to sustainable consumption from overconsumption. Source: Brunner and Urenje (2012).
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Arrow 1 in figure 26.2 describes how proponents of
green growth (OECD 2011) and of the green econ-
omy (UNEP 2011) debate the possible transition
towards sustainability. They argue that resource con-
sumption can stabilize through improvements in effi-
ciency and investment in green technology and will
then slowly reduce. Others, such as the proponents of
ecological modernization (Ayres/Simonis 1993; Ayres/
Ayres/Frankl 1996), promote the development repre-
sented by arrow 2, where some further growth in con-
sumption is still accepted in the expectation that tech-
nological innovation and resource productivity will
soon reduce environmental burdens quite rapidly. The
development of a new source of energy often plays a
crucial role in such an argument. The de-growth
researchers (Demaria/Schneider/Sekulova 2013;
Lorek/Fuchs 2013) argue instead that due to rebound
effects economic growth always goes hand in hand
with an increase in resource consumption and energy
use—which is impossible in a finite world. As it is rec-
ognized that economies in developing countries need
to grow to achieve equity, material throughput and
energy use in developed countries need to de-grow
immediately. This argument is illustrated by arrow 3.

Finally, arrow 4 indicates what will probably happen
under a business-as-usual scenario: continuous growth
will eventually lead to an ecological and economic col-
lapse.

Despite being an important political challenge the
question of how to raise under-consumption towards
a sustainable level is rarely the focus of sustainable
consumption research (Lorek/Barber/Onthank 2013).
It may be roughly considered that arrows 2 and 3 in
figure 26.3 characterize some kind of leapfrogging.
This term describes the immediate uptake of new, less
resource-intensive technologies to raise living stand-
ards (Tukker 2005). Here, arrow 1 indicates a green
growth model. This promotes high growth rates for
underdeveloped countries in the expectation that in
line with the Environmental Kuznet Curve (see for
example Stern/Common/Barbier 1996) the environ-
mental problems related to growth will decline again
as soon as a specific level of income is gained and
clean technology can be afforded. Then the path
turns towards more sustainability. It has to be recog-
nized, however, that it is mainly the arrow 4 path
which is promoted by current development models
and is the one most likely to be preferred by many

Figure 26.3: Possible pathways to sustainable consumption from under-consumption. Source: Brunner and Urenje
(2012).
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people in developing countries. This path therefore
represents the business-as-usual scenario. 

As indicated already, most academic and political
debate about sustainable consumption is split between
analysing and developing approaches and instruments
for the pathways characterized by arrow 1 and arrow 3
in figure 26.2. The next section will therefore further
elaborate on the green growth/de-growth arguments.

26.4 The Search for the Best Way: 
Curing Consumption Impacts or 
Changing Consumption Patterns?

The core of the sustainable consumption discourse
revolves around the question of whether sustainable
consumption needs green growth, hence a differenti-
ation of the actual growth model, or a de-growth path
to shrink it towards a sustainable consumption level.
De-growth proponents argue using the logic of eco-
logical economics and perceive nature (or the environ-
ment) as the framing dimension of sustainability. In
their argument, human society is perceived as a sub-
system of nature and economics as a constructed sub-
system of societies (Schneider/Kallis/Martinez-Alier
2010). According to these scholars the ceiling is so
overstretched (Rockström/Steffen/Noone et al. 2009)
that it needs a substantial reduction in resource con-
sumption first before something like a steady-state
economy can be reached (Kerschner 2010; O’Neill
2012). Proponents of green growth logic appear to be
more pragmatic. They see economic power as strong-
est in societies, and think that if it is wisely and strate-
gically channelled it can best cure the impact of unsus-
tainable consumption within the current economic

system (OECD 2014b, 2014a). Proponents of both
lines of thought, however, argue that the path they are
suggesting will lead to a higher level of well-being for
a larger share of the global population (box 26.1).

Translating green growth and de-growth into the
terminology of sustainable consumption, the relevant
literature distinguishes in this context between strong
sustainable consumption closer to the path of de-
growth and weak sustainable consumption via a green
growth path (Berg 2011; Fuchs/Lorek 2005; Hobson
2013; Lorek/Fuchs 2013). 

Weak sustainable consumption proponents more
or less take the current consumption levels as given
and so encourage every effort to satisfy them with
fewer resources (European Commission 2008). They
see the prevailing market economy, based on free
choice and consumer sovereignty, as a powerful vehi-
cle in this context. Governments, research organiza-
tions and civil society organizations who follow this
path stress their respect for individual lifestyle
choices, and point out that market economy systems
(as actually structured) need to constantly increase
consumption in order to sustain the economy and
especially to sustain full employment. Thus—in the
name of sustainable consumption—interventions are
carefully calibrated to address environmental prob-
lems while not slowing down the economy. They
accordingly promote and foster initiatives through
which sustainable consumption can be achieved via an
increase in the efficiency of products, production pro-
cesses, services, and the provision of these services.

Others, however, argue that this reduces sustaina-
ble consumption to sustainable consumer procure-
ment only (Fedrigo/Hontelez 2010). In fact, in this
weak form the concept of sustainable consumption is

Box 26.1: Green Growth and De-growth. Source: The author.

Green growth means fostering economic growth and
development while ensuring that natural assets continue to
provide the resources and environmental services on which
our well-being depends. It focuses on the synergies and
trade-offs between the environmental and economic
aspects of sustainable development, but also considers the
social aspect on the basis that without good governance,
transparency, and equity, no transformative growth strat-
egy can succeed. One important component in promoting
green growth is the provision of the right economic incen-
tives for influencing household decisions. Soft measures,
however, such as labelling and public information cam-
paigns also are recognized as having a significant comple-
mentary role. Therefore, the desired change in behaviour
will require a mixture of these instruments 

De-growth means a deliberate downscaling of production
and consumption in order to increase human well-being
and enhance ecological conditions and equity on the
planet. It calls for a future where societies live within their
ecological means, with open but mainly localized econo-
mies, and where resources are more equally distributed
through new forms of democratic institutions. A de-
growth understanding of innovation focuses on new social
and technical arrangements that enable individuals and
societies to live convivially and frugally. In this context, de-
growth challenges the centrality of GDP as an overarching
policy objective. De-growth explicitly seeks a sustainable
shrinking and differentiates itself from the involuntary and
painful processes of austerity or recession.



566 Sylvia Lorek

often used to argue that it is consumers who should
shift the market towards sustainability and that inter-
ventions should focus on urging consumers to improve
the sustainability characteristics of their consumption
choices as well as on enabling consumers to do so
(Fuchs 2013). Akenji (2014) blames this attitude for
making consumers the scapegoats of unsustainability. 

Strong sustainable consumption researchers—and
thus de-growth advocates—in their turn perceive con-
sumers as locked in to consumption practices through
their habits and routines, as well as to the structural
constraints resulting from the technological, socio-
economic, political and cultural environments they
are living in (Cohen/Murphy 2001; Maniates 2001;
Røpke 1999; Sanne 2002; Shove 2010). According to
their logic, the change of structure has to be the
focus. These scholars also support and appreciate the
availability of environmentally or socially superior prod-
ucts in markets and the provision of relevant informa-
tion to consumers as necessary preconditions for
change. However, they claim this can only be a starting
point because most decisions about sustainable or
unsustainable consumption paths take place hidden
from the consumers’ sphere of influence. Changes in
communication technologies, global finance and trade
have developed a remarkable influence on the sustain-
ability of consumption long before the consumer ever
makes a choice. A similar situation is found with
demographic and gender roles which, for example,
induce shifts in job situations and time allocation with
remarkable consequences for patterns of household
consumption (Fuchs/Lorek 2002; Ropke/Godskesen
2007). What seem to be individual decisions or indi-
vidual lifestyle characteristics are in fact systematic
societal shifts which make individual sustainable life-
styles less and less possible. 

Although this dichotomy between weak and
strong sustainable consumption describes two diver-
gent streams of thought and practice, there are con-
ceptual and practice-based spaces where they intersect
(Hobson 2013). As soon as it comes to detailed activ-
ities weak (because technology-based and/or effi-
ciency-based) instruments might build a necessary
condition into a strong sustainable consumption sce-
nario, at least to win time. The uptake of e-mobility
through e-bikes might serve as an example. As a tech-
nological innovation they can pave the way for a
modal shift in mobility—as long as they indeed replace
cars and not ordinary bicycles (Rose 2012). The line
between weak and strong sustainable consumption is
sharply drawn insofar, however, as the search for tran-
sition paths are either restricted to solutions possible

within the current system or actively envision demand
for and support for a change in the system(s).

A widely neglected aspect in both strains of discus-
sion so far about why consumption habits and struc-
tures have developed and seem to be developing fur-
ther in the direction of unsustainability is the question
of power. Power plays a central role in creating struc-
tural barriers to sustainable consumption and in delim-
iting opportunities for intervention. Actors typically
mentioned in regard to executing power over consump-
tion structures are administrations from global to local
level, business companies and organizations, civil soci-
ety organizations, media, and last but not least individ-
uals, whether acting as consumers in their daily house-
hold context or as engaged citizens. However, the
relationship between power and sustainable consump-
tion is only just beginning to be analysed (Fuchs/Di
Giulio/Glaab et al. forthcoming). Research so far
highlights the close relationship between sustainable
consumption and fundamental questions of democ-
racy: how can one assure equality in participation in
today’s democracies, characterized as they are by large
asymmetries in resources and access to institutions
and decision-makers? (Fuchs 2013).

26.5 Enabling Mechanisms for Strong 
(or Weak) Sustainable 
Consumption?

At the present time, researchers and practitioners are
exploring and proposing imperatives and implementa-
tion mechanisms for fostering the sustainability of con-
sumption. A literature review has identified eleven main
ways in which sustainable production-consumption sys-
tems could be made possible (Lebel/Lorek 2010).
These are presented in table 26.2, and range from ini-
tiatives which emphasize production activities to those
which are more consumption-related. At first view,
some of the mechanisms appear to follow a weak sus-
tainable consumption approach, in that they try to
optimize the system from within, through ‘greening
the supply chain’ or ‘certify and label’. Others indicate
a rethinking of the system, through ‘use less’ or ‘ser-
vice rather than sell’. Here we can already see that
strong sustainable consumption approaches are not
limited to those parts of the product chain which are
traditionally linked to consumer activities. In the end,
however, to stay within the environmental space all
the mechanisms will have to be developed further:
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26.6 Conclusion

Our consumption is embedded in the boundaries of
our natural system but shaped by economic, societal
and cultural structures. To direct consumption towards
sustainability, the concept of environmental space can
provide useful orientation. It helps us to visualize how
consumption can be unsustainable if it exceeds an
upper as well as a lower limit. What exactly these

upper and lower limits are, however, has not yet been
sufficiently well formulated. Even less well formulated
are concrete suggestions about how to reach the safe
operating space which is appropriate for the con-
sumption of countries, regions or individuals. What is
being debated is what the best pathway is that such a
development should take in order to achieve sustaina-
ble consumption. This paper has developed argu-
ments for a green growth path that relies on the trans-

Table 26.2: Examples of enabling mechanisms for sustainable consumption. Source: Lebel and Lorek (2010).

Enabling 
mechanism

Short description Concerns, constraints, or challenges

Produce with less Innovations in production process reduce the 
impact per unit made.

Rebound effects occur through which gains are 
wiped out by increases in the number of units or 
how they are used.

Green supply 
chains

Firms with leverage in a chain impose standards 
on their suppliers to improve environmental per-
formance.

There may be unfair control of small producers.

Co-design Consumers are involved in design of products to 
meet functions with less environmental impact.

Incentives are not adequate to involve consum-
ers.

Produce 
responsibly

Producers are made responsible for waste from 
the disposal of products at the end of their life.

Incentives for compliance without regulation 
may be too low for many types of products.

Service rather 
than sell

Producers provide service rather than sell prod-
ucts; this reduces the number of products made 
while still providing to consumers the functions 
they need.

This is a difficult transition for firms and consum-
ers to make as it requires new behaviours and 
values.

Certify and label Consumers buy labelled products. As labels are 
based on independent certification, producers 
with good practices increase their market share.

Consumers are easily confused by too much 
information or by a lack of transparency and 
credibility in competing schemes.

Trade fairly Agreements are made with producers that may 
include minimum price and other investments or 
benefits. Consumers buy products labelled as or 
sold through fair trade channels while producers 
get a better deal. 

Mainstream trade still dominates. It is hard to 
maintain fair trade benefits to producers when a 
product becomes mainstream.

Market ethically Reducing unethical practices in marketing and
advertising would reduce wasteful and overcon-
sumption practices.

There is reluctance by policymakers to tackle
very powerful private sector interests with regu-
lation. 

Buy responsibly Campaigns that educate consumers about im-
pacts of individual products, classes of products
and consumption patterns change behaviour
overall.

Converting intentions and values into actions in
everyday life is often difficult for consumers. Is-
sues of convenience, flexibility, and function still
matter a lot.

Use less Consumption may be reduced for a variety of
reasons, for example, as a consequence of work-
ing less. There are many potential environmental
gains from less overall consumption. 

There is a dominant perception that using less
means sacrifice. Less income and less consump-
tion may not automatically translate into better
consumption impacts.

Increase wisely Increasing consumption of under-consumers can
be done in ways that minimize environmental im-
pacts as economic activity expands.

Wealthy developed countries need incentives
and goodwill to assist the poor and those in de-
veloping countries, for example, by leaving ade-
quate space and natural resources for them to
develop.
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formative capacity of the economic system and
respects and highlights consumer sovereignty. These
conditions are recognized as a necessary but probably
insufficient condition for (global) consumption pat-
terns that remain within environmental limits and so
characterize a weak sustainable consumption path.
The second strain of argument reflected is for a de-
growth path which demands a shrinking of economic
activities, investing in research and directing policies
into a change of systemic structures, including the

framing conditions for the economy. Such a develop-
ment would require strong sustainable consumption
governance. Research into this path still has to
convince its opponents that the idea envisioned of a
sustainable shrinking does not lead to the collapse of
economic and social security systems, for example,
and is completely different from austerity or recession
situations. Various enabling mechanisms to foster sus-
tainable consumption have been identified. They are
ready to be used in any way.
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27 Sustainable Consumption and Production in China

Hongmin Chen1

Abstract

The rising problem of severe resource scarcity, environmental pollution and ecological degradation has become
a great constraint on economic development in China. Sustainable consumption and production (SCP), as a
primary way to decouple economic development from environmental degradation, has been undertaken via var-
ious energy-saving and environmental protection policies in China. The main practices for SCP in China, includ-
ing the adjustment of the industry structure, the promotion of a circular economy and cleaner production, the
Energy Conservation and Emission Reduction Project, green procurement, and progress in waste management
are discussed. Though China has made some achievements in SCP, it is still facing serious challenges. The exten-
sive economic growth model, strengthened by local governments with the incentive of the expectation of pro-
motion and financial reward, aggravates the problems of resources and the environment. The imbalanced devel-
opment in China, including uneven development among regions, imbalanced expenditure structure between
consumption and investment, and the rising inequality in income resulting in imbalanced consumption with
insufficient consumption accompanied by overconsumption, is challenging the coordination of development
and protection. The weak capacity for scientific and technological innovation and the underdevelopment of
non-governmental organizations in China leave the government as the main player in SCP, and this is inefficient
for the development of SCP. It is suggested that SCP should be put forward as a development strategy and be
conducted more systematically using existing policies in China so as to promote SCP more efficiently. China’s
further reform is expected to lift the institutional barriers to SCP and promote economic transformation, bal-
anced development and social equity. In addition, the long-term capacity for SCP calls for the improvement of
independent technical innovation in enterprises and extensive social participation.

Keywords: Industrial restructuring, cleaner production, circular economy, energy conservation and emission
reduction, green procurement, technical innovation, economic transformation.

27.1 Introduction1

China has achieved great economic progress in the
past three decades. Its gross domestic product (GDP)
has continuously increased by an annual average
growth rate of 9.83 per cent between 1978 and 2012
(NBS 2014) and it has overtaken Japan as the world’s
second largest economy. But the rapid economic
growth has been accompanied by severe resource
depletion, environmental pollution and ecological
destruction (Hu/Zhang/Lin et al. 2014; Zhang 2014).
The country’s energy consumption has risen from

571.44 million tonnes of coal equivalent (tce) in 1978
to 3617.32 million tce in 2012, with an average annual
growth rate of 5.58 per cent (NBS 2014). China has
become the world’s largest emitter of CO2 (IEA
2014). Meanwhile, China’s per capita ecological foot-
print rose to 2.1 global hectares, 2.5 times its ecologi-
cal carrying capacity in 2008 (WWF–China 2012). Its
per capita domestic material consumption as well as
its per capita GHG emissions have exceeded the
world average (IEA 2014; UNEP 2013). China’s accu-
mulated air pollution has led to severe haze covering
almost the whole country. It is argued that the rising
amount of environmental and health damage, as well
as the rising costs of energy supply, waste disposal,
tackling pollution and eco-remediation, offset the
achievements of development (Wang/Mauzerall
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2006; World Bank 2007; Wang 2010; Matus/Nam/
Selin et al. 2012). It is widely recognized that the
growing conflict between economic growth, energy
and environment in China has restrained the coun-
try’s further development (Hu/Zhang/Lin et al. 2014;
Li/Bao/Xiu et al. 2010; Wu/Shi/Xia et al. 2014). Nat-
ural resources and ecosystems will no longer support
‘business-as-usual’ development while China is still in
the process of industrialization and urbanization. It is
estimated that by 2020, some 850 million people,
about 60 per cent of the total population, will be liv-
ing in China’s urban areas, up from about 650 million
in 2010 (Atsmon/Magni/Li et al. 2012). Thus, how to
decouple economic development from resource
depletion and environmental degradation (Wu 2014)
and how to build a well-off society with less pressure
on resources and the environment has become a cru-
cial challenge for China.

Sustainable development, defined as development
that meets the needs of the present without compro-
mising the ability of future generations to meet their
own needs (WCED 1987), has already become a
global consensus since the 1992 United Nations Con-
ference on Environment and Development. Since
then unsustainable consumption and production pat-
terns have been identified as the major cause of global
environmental deterioration (United Nations 1992).
Sustainable Consumption and Production (SCP),
which aims to do “more and better with less” by mini-
mizing the use of natural resources, toxic materials and
emissions of waste and pollutants over the life cycle
while increasing the quality of life for all (Oslo Sympo-
sium 1994), has been heralded as a primary way of
implementing sustainable development. In order to
accelerate the shift to SCP, the 2002 World Summit
on Sustainable Development called on governments
to promote a 10-Year Framework of Programmes
(10YFP) in support of regional and national initiatives
to boost SCP (UNEP 2011). The multi-stakeholder
Marrakech Process, launched in 2003, has supported
the implementation of SCP and provides inputs for
the development of the 10-Year Framework. At
Rio+20, a 10-Year Framework Plan on SCP was
decided on, and this is now in the process of being
implemented by national governments and various
regional groups in cooperation with UNEP.

China was one of the first few countries to pro-
pose and implement sustainable development strate-
gies. In March 1994, the Chinese government issued
“China’s Agenda 21: White Paper on China’s Popula-
tion, Environment and Development in the 21st Cen-
tury” and then in 1996 incorporated sustainable devel-

opment into national strategies. In 2003, China
proposed the scientific outlook on development as
the guiding principle which enriched the connota-
tions of sustainable development in China (NDRC
2012). So far SCP, as a concept, has not yet been
incorporated into China’s national development plans
or laws. Various policies, regulations and pilot pro-
jects promoting sustainable development have
reflected the idea and practices of SCP in China. This
chapter introduces and discusses the development of
SCP in China. The remainder of this text is structured
as follows: section 27.2 describes the main policies
and practices for promoting Sustainable Production
(SP) in China and its existing problems, followed by
an introduction to China’s Sustainable Consumption
(SC) development in section 27.3, as SC has been paid
less attention to than SP in China. Section 27.4 dis-
cusses the key challenges China is still facing in the
promotion of SCP. Section 27.5 provides a brief sum-
mary of SCP development in China and some sugges-
tions for its further development.

27.2 Sustainable Production in China

Unsustainable production has been recognized as the
major cause of various resource and environmental
problems in China. Sustainable production, which
requires minimizing the impact of production on nat-
ural resources and the environment, has not yet been
clearly introduced as a principle for industrial devel-
opment. Many policies and practices which contrib-
ute to a shift to sustainable production have been con-
ducted in China.

27.2.1 Adjustment of Industry Structure

China is undergoing an accelerated industrialization
and urbanization process. The Chinese economy,
with a high proportion of resource-intensive industries
as well as severe overcapacity in a number of industrial
sectors, places great pressure on resources and environ-
ment. Thus industrial restructuring, which aims at shift-
ing from highly polluting heavy industries to a more ser-
vice-oriented, high-tech economy, has become an
important part of sustainable production in China. 

China is the world’s biggest producer of steel, alu-
minium and cement, producing about 48.5 per cent of
the world’s crude steel and 57.5 per cent of the
world’s cement in 2013.2 Official statistics indicate
that only 72 per cent, 73.7 per cent, 71.9 per cent, 73.1
per cent and 75 per cent of capacity was used in the
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steel, cement, electrolytic aluminium, glass and ship-
building sectors, respectively, in 2012, far less than
that of other countries. China has issued a large num-
ber of policies to tackle excess capacity. The State
Council (SC) issued a “Guidance on Resolving Seri-
ous Excess Capacity” in 2013 which forebade the con-
struction of new projects in industrial sectors with
excess capacity and halted new investment in iron and
steel, cement and other industries with serious excess
capacity (SC 2013). In the meanwhile, the elimination
of outdated production capacity has also been widely
carried out. Since 2011, the Ministry of Industry and
Information Technology (MIIT) has mandated eight
batches of enterprises, 7,885 enterprises in total, to
eliminate outdated production capacity. The number
of sectors involved has increased from thirteen in the
Eleventh Five-Year Plan (FYP) period (2006–2010) to
twenty-one in 2012. In addition, since 2010, the MIIT
has publicized its annual progress in eliminating out-
dated production capacity (CDP 2014). 

Besides resolving excess and outdated production
capacity, efforts have also been made to promote the
development of modern services and strategic emerg-
ing industries. Since the beginning of the twenty-first
century, a series of policies has been issued to support
and regulate the development of the service sector.
The share of the service industry in the economy has
increased from 34.8 per cent in 2000 to 46.8 per cent
in 2013 (NBS 2014). In October 2010, China issued
“the SC Decision on Speeding up the Cultivation and
Development of Strategic Emerging Industries”, in
which seven industries such as the renewable energy
industry and the energy-saving and environmental
industries were identified as strategic emerging sec-
tors (NDRC 2012). 

The adjustments to the industry structure aim at
broadening employment channels and reducing the
pressure of economic development on resources and
the environment. But existing regional protectionism
in China has slowed the process. Despite the calls by
the central government to curb excess capacity, local
governments are reluctant to eliminate local laggard
and excess capacity for the sake of GDP and employ-
ment. The achievements in eliminating laggard capac-
ity have largely been offset by the expansion of new
capacity. According to the National Bureau of Statis-
tics, crude steel production capacity was reduced by
76 million tonnes during 2006–2012, while at the

same time the new production capacity totalled 440
million tonnes.3 On the other hand, competition
among local governments for the development of stra-
tegic emerging industries has created artificial
demand for these industries, leading to another round
of excess capacity. The renewable energy industry is
most typical in the new round of excess capacity.
Excess capacity in both traditional manufacturing and
emerging sectors has made industrial restructuring
more complicated and difficult to cope with. Prohib-
iting overlapping investment and the closure of out-
dated production facilities may only ease the prob-
lem, but not cure the disease.

27.2.2 Promotion of a Circular Economy and 
Cleaner Production 

A circular economy (CE), proposed by two British
environmental economists in 1990 as a closed loop of
material flows in the economy (Pearce/Turner 1990),
was first introduced into China in the late 1990s (Zhu
1998). Since China’s environmental protection strat-
egy embarked on a gradual transition from end-of-
pipe (EOP) pollution treatment to pollution preven-
tion in the 1990s (Shi/Zhang 2006), CE has aroused
great interest and it has been regarded as a new devel-
opment strategy to help China leapfrog into a more
sustainable economic structure rather than being
regarded as an incrementally improving environment
management policy (Zhu 2008; Geng/Doberstein
2008a). Thus, a lot of policies and regulations were
issued to promote a CE since 2000, including the “Cir-
cular Economy Promotion Law”. It has been deter-
mined as a key strategy for China’s national develop-
ment plan since 2005 (Geng/Fu/Sarkis et al. 2012).
The main focus of the CE has been expanded from a
narrow system of waste recycling to the broad effi-
ciency-oriented control of all stages of production,
distribution and consumption (Su/Heshmati/Geng et
al. 2013). 

Current CE practices in China are carried out at
three levels, the enterprise level, the industrial parks
level, and the regional level, all of which are the basic
manifestations of CE at the micro-, meso-, and macro-
levels, respectively (Hong/Li 2013). CE pilot pro-
grammes have been launched in twenty-eight prov-
inces (municipalities, autonomous regions), 133 cities
(districts and counties), 256 industrial parks and 1,352
enterprises (NDRC 2012). Su, Heshmati, Geng et al.

2 See at: <http://www.chinaccm.com/39/20140124/392202
_1678542.shtml> and at:  <http://minerals.usgs. gov/ min-
erals/pubs/commodity/cement/mcs-2014-cemen. pdf>.

3 See at: <http://www.chinairn.com/news/20130805/
153103234.html>.
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(2013) pointed out that practices at micro- and meso-
levels are more vibrant than those at the macro-level
because the complexity of practices increases when
the scale level increases.

A large number of studies have been conducted to
evaluate the CE performance at different levels with
different evaluation indicator systems (Wang/Huang/
Chen 2006; Zhu/Zhu 2007; Yang/Gao/Chen 2011;
Geng 2011; Zhao/Christensen/Lu et al. 2011; Li/Su
2012). However, only a few studies exist on cycle
flows at the national level. Li, Zhang, and Liang (2013)
used the reutilization-extended economy-wide mate-
rial flow analysis (EW-MFA) to investigate compre-
hensive resource reutilization in China from 2000 to
2010, and they found that about sixty per cent of over-
all solid waste generation had been reutilized, and
more than twenty per cent of the total resource
requirement was reutilized resource by the year 2010.
Official data indicated that one-fifth to one-third of
raw materials for steel, non-ferrous metals and paper
pulp came from the recycling of resources; twenty per
cent of raw materials for cement originated from
solid waste; and the overall utilization rate of indus-
trial solid waste had reached sixty-nine per cent
(NDRC 2012); while in Japan, the reutilization rate for
iron and steel and aluminium in 2012 was 90.8 per
cent and 99.9 per cent, respectively (Japan Business
Federation 2014). 

Several widely recognized and repeatedly empha-
sized challenges may slow down the implementation
of the CE in China, including weak economic incen-
tives, lack of reliable information, lax enforcement of
regulations, shortage of advanced technology, poor
leadership and management, lack of stakeholder par-
ticipation, and lack of a standard system for perfor-
mance assessment (Peng/Li/Shi 2005; Wen/Yuan
2005; Wang/Chen/Chen et al. 2007; Su/Heshmati/
Geng et al. 2013; Liu/Bai 2014). There exists a striking
gap between awareness and actual behaviour in devel-
oping a circular economy.

Cleaner production, which could be recognized as
CE practice at the enterprise level, has also been
widely promoted by the Chinese government. CP in
China has progressed through the formation stage
(1973–1992), the legislative stage (1993–2002), and the
institutionalization stage (2003) (Duan/Zhou 2007).
The Law of the People’s Republic of China on Pro-
motion of Cleaner Production, issued in 2002 and
enacted in 2003, established the legal basis for CP in
China. A number of governmental documents have
been issued to guide and supervise enterprises in
implementing CP (Dan/Yu/Yin et al. 2013). The

Cleaner Production Audit (CPA) has become the
main measure in promoting CP for enterprises. Com-
pared with foreign companies that conduct CPA vol-
untarily and actively (Howgrave-Graham/van Berkel
2007; Chavalparit/Ongawandee 2009), the promo-
tion of CP in China has been confronted with many
obstacles, such as a lack of economic incentive poli-
cies, a lack of corporate responsibility, financial obsta-
cles, and a shortage of technology in companies (Shi/
Peng/Liu et al. 2008).

In China, three categories of enterprises are
required to conduct compulsory CPA regularly, cover-
ing those that exceed the national or local discharging
standards or the total amount control targets for pol-
lutants; exceed the energy consumption limits for unit
product; and use toxic and harmful materials in pro-
duction or discharge toxic and harmful substances.
Other enterprises are encouraged to take voluntary
CPA. Since 2003, many industry sectors, such as met-
allurgy, chemical, non-ferrous metals, and machinery
have established CP centres and more than 760 CPA
advisory services have been set up. Capacity-building
activities, such as CPA training and relevant education
programmes, are being undertaken (Geng/Haight/
Zhu 2007). Over 20,000 enterprises carried out CPA,
accounting for nine per cent of all industrial enter-
prises above a designated size in China. As a result,
sulphur dioxide, ammoniacal nitrogen, chemical oxy-
gen and energy demand were estimated to have been
reduced by 939,000 tonnes, 56,000 tonnes, 2.46 mil-
lion tonnes and 56.14 million tce respectively since the
implementation of CP between 2003 and 2010 (MIIT
2012). 

Although some progress has been made (Duan
2001), the universal adoption of CP is far from satis-
factory (Mol/Liu 2005). First, there were obvious dif-
ferences between regions in the promotion of com-
pulsory CPA in key enterprises, since the provincial
government plays a leading role in enforcing the
related CP regulations, supervising the implementa-
tion of CP and providing technical support and capac-
ity-building (Geng/Wang/Zhu et al. 2010). Second,
small and medium-sized enterprises (SMEs), which
account for ninety-nine per cent of all Chinese enter-
prises, could get little technical and economic support
for their CP efforts, since governments pay more
attention to big companies and provide more funds to
cover their CP expenses (Wang/Shu/Wang 2014;
Zhang/Zhang 2008). Thus, the application and effec-
tiveness of CP in these SMEs is doubtful (Geng/
Wang/Zhu et al. 2010). Considering the reality that
most SMEs are confronted with difficulties such as
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obsolete equipment and technology, untrained and
inexperienced workers, and inadequate financial
resources, their production has caused significant neg-
ative environmental impacts (Shi/Zhang 2006). Third,
most CP in Chinese enterprises aims at savings and
efficiency gains through process, technology or man-
agement improvements. It was estimated that only
44.6 per cent of the technical renovation suggestions
in CPA reports were implemented (MIIT 2012). Other
CP practices, such as shifting to eco-design or deliver-
ing new products and services with lower environmen-
tal impact across their life cycle, which require initia-
tives from enterprises, were rarely conducted in China.
Though according to the “Twelfth FYP on industrial
CP development”, eco-design of industrial products,
improvement of CP technology and substitution of
toxic and harmful materials or products are taken as
the main tasks of CP in the Twelfth Five-Year period
(MIIT 2012), they are scarcely being conducted by
enterprises under the current circumstances.

27.2.3 Comprehensively Promoting Energy 
Conservation and Emission Reduction

Energy Conservation (EC) strategy has always been
noted as the key measure for achieving sustainable
development in China, and improving energy effi-
ciency has been on the policy agenda since the early
1980s (Hou/Zhang/Tian et al. 2011; Yuan/Kang/Yu
et al. 2011). With continuous efforts, China’s energy
intensity, calculated as the energy consumption per
unit of GDP, fell roughly fifty-five per cent between
1990 and 2010 (NBS 2014). China’s CO2 intensity
declined by almost 58 per cent compared with the
average rate of decrease of 30 per cent for developed
countries and the global average of 15 per cent during
these two decades (IEA 2014). 

China has set an EC target in its FYP for National
Economic and Social Development for many years,
but it was in the Eleventh FYP (2006–2010) that a
binding target, reducing energy intensity by twenty
per cent, and the main pollutant of sulphur diox-
ide(SO2) and chemical oxygen demand (COD) by ten
per cent by 2010, was first set as of 2005 (NPC 2006;
Yuan/Kang/Yu et al.2011), and this was referred to as
the Energy Conservation and Emissions Reduction
(ECER) target. In order to ensure the accomplish-
ment of the target, all government divisions at differ-
ent levels were required to make an effort. The SC
approved and distributed a scheme disaggregating the
national EC target to each province, and provincial
governments disaggregated their targets to cities and

counties (Zhou 2006). The head of the local govern-
ment was responsible for the accomplishment of the
targets in each administrative area. Following this
requirement, a hierarchical administration system for
EC ranging from the nation to the province and city
level was developed during the Eleventh FYP period.
Besides this, various EC policies, including legislation,
government regulation, technology standards, finance
and tax, as well as price policy, were released at the
national level, and this laid a sound foundation for the
accomplishment of the target (Yuan/Kang/Yu et al.
2011; SC 2007).

With strong determination and vast inputs,
China’s national energy consumption per unit of GDP
was reduced by 19.1 per cent between 2005 and the
end of 2010, which was 95.5 per cent of the target.
Sulphur dioxide and chemical oxygen demands were
reduced by 14.29 per cent and 12.45 per cent respec-
tively, far beyond the pollution reduction targets (SC
2011). It was estimated that the amount of energy
saved by the achievement of a 19.1 per cent improve-
ment in energy intensity were about 630 million tce,
taking the baseline condition as no improvement in
energy intensity from 2005 levels. The carbon dioxide
emissions savings were estimated at 1,550 million
tonnes (Tsinghua University 2012). 

The promotion of ECER during the Eleventh FYP
period was conducted in a top-down manner. Com-
mand-and-control policies played the most important
role. Administrative approaches, such as the Ten Key
Energy Conservation Projects, the Top 1000 Enter-
prises Energy Conservation Programme, and the clo-
sure of small plants and outdated production capacity
(Price/Levine/Zhou et al. 2011) were implemented as
the main measures.

The widely adopted administrative approaches
helped ensure governments at all levels implemented
the ECER work. But the disadvantages of relying on
administrative approaches were also apparent. Firstly,
they created a great burden for the government. Dur-
ing the Eleventh FYP period, the government was not
only the regulator, but at the same time the provider
of finance and technology for EC. Secondly, adminis-
trative instruments may be effective when applied to a
relatively small number of large enterprises or institu-
tions, but they are ineffective in the case of numerous
small-scale industrial plants. The success of the Top
1000 programme and the inefficiency of phasing out
inefficient capacity in the steel industry is such a case
(Yuan/Kang/Yu et al. 2011). Last but not least, the
lack of EC initiatives by energy users made EC unsus-
tainable. The targets were hard to meet, while the
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administrative emphases changed. In fact, energy
intensity increased rather than declined during the
first half of 2010, since in response to the unexpected
global financial crisis in 2008 the government focused
on providing vast investments to stimulate the econ-
omy. Central government’s rush to implement a very
strict restructuring policy through strong administra-
tive means did not change the situation (Yuan/Kang/
Yu et al. 2011). 

The Twelfth FYP for National Economic and
Social Development (2011–2015) issued by the Chinese
government continued to devote considerable atten-
tion to ECER and established new targets for the
period 2011 to 2015. It called for energy intensity to
decline by a further sixteen per cent and carbon diox-
ide emissions per unit of GDP to be reduced by sev-
enteen per cent in 2015 compared with 2010. The car-
bon intensity target was first addressed in the Twelfth
FYP in response to the forty to forty-five per cent
reduction in carbon intensity from 2005 levels by
2020 which was first announced during the Copenha-
gen negotiations in 2009. 

Using experience and lessons from the Eleventh
FYP, the Top 10,000 Enterprises Energy Conservation
Programme was created, modelled on the Top 1000
Programme. It covered industrial enterprises that con-
sumed more than 10,000 tce per year and transport

enterprises or public buildings that consumed more
than 5,000 tce per year. The Top 10,000 Programme
covered sixty per cent of total energy consumption
and the total number of enterprises reached about
17,000. According to data released by NDRC, the Top
10,000 Programme had achieved sixty-nine per cent
of the EC targets during 2011—2012 (NDRC 2013). But
as the number of enterprises grows, so do the chal-
lenges of collecting accurate data and enforcing tar-
gets. Price, Levine, Zhou et al. (2011) pointed out that
both national and local government need to enhance
their capacities to implement, monitor and evaluate
these programmes. 

During the Twelfth FYP period, market-oriented
approaches are expected to take a more important
role in promoting ECER. The Twelfth FYP estab-
lished the goal of promoting the development of
energy-saving and environmental industries and grad-
ually establishing a carbon trading market. China is
currently implementing seven regional pilot emissions
trading systems (ETSs) which are expected to serve as
a testing ground for a national ETS (Carbon Market
Watch 2013).    

It is recognized that the pilots have made impor-
tant progress in experimenting with how to use ETS
in a Chinese context. Local and national officials are
already studying how to potentially go beyond pilot

Box 27.1: Top 1000 Enterprises Energy Conservation Programme. Source: NDRC (2006a, 2011).

China’s Top 1000 Enterprises Energy Conservation Pro-
gramme (Top 1000 Programme), as one of the key energy
conservation promotion measures, was launched in April
2006. The programme required the largest 1,000 energy
consuming industrial enterprises in nine major energy-con-
suming industries, each consuming a minimum of 180,000
tce in 2004, to set and implement energy-saving targets.a) 

The 1,008 enterprises on the final list of the Top 1000 Pro-
gramme consumed 670 million tce in 2004, accounting for
one-third of China’s total energy consumption. The Top
1000 Programme aimed at reducing energy consumption
by 100 million tce via energy efficiency improvement per
unit product. Local energy conservation authorities were
responsible for tracking, guiding and supervising the work
on energy-saving in these enterprises (NDRC 2006a). The
National Development and Reform Commission signed
target-setting agreements with local governments, and
local governments signed agreements with enterprises on
their energy conservation targets (NDRC 2011). Each
enterprise received an EC target which was defined by
energy consumption per unit product. In order to reach

their target, the Top 1000 enterprises are expected to
establish an EC working group, formulate an EC plan,
establish EC incentive mechanisms, invest in energy effi-
ciency improvement options, conduct energy audits, estab-
lish an energy utilization reporting system, enhance EC
publicity and training, etc. These enterprises are required
to report their quarterly energy consumption by fuel to the
NBS (NDRC 2006a). It is worth noting that the Top 1000
Programme requires the integration and implementation
of a series of policies and the actual boundary between dif-
ferent kinds of policy is not clear-cut in practice.

According to official data, the comprehensive energy
intensity per unit product of aluminium, ethylene and caus-
tic soda decreased more than thirty per cent and the com-
prehensive energy intensity of oil refining, electrolytic alu-
minium and cement more than ten per cent, while the
energy intensity of coal-fired electricity generation
declined by almost ten per cent. Total energy conservation
through the Top 1000 Programme reached 150 million tce
compared with a frozen 2005 energy intensity baseline
(NDRC 2011).

a) See at: <http://iepd.iipnetwork.org/policy/top-1000-energy-cosuming-enterprnises-program>.
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programmes (Song/Lei 2014). Although the Chinese
government has been ambitious to establish a national
carbon market, there are still numerous challenges,
including legal and regulatory barriers, lack of a
mature market, interactions with existing energy and
climate policies, equity concerns relating to the initial
allocation where there is an uneven development
background, information disclosure and the monitor-
ing, reporting and verification (MRV) system, risk of
carbon leakage, etc. (Han/Olsson/Hallding et al.
2012; Zhang/Karplus/Cassisa et al. 2014a; Zhang/
Springmann/Karplus 2014b; Wu/Shi/Xia et al. 2014).
These challenges need to be seriously considered
while preparing for a national ETS in China. 

27.3 Sustainable Consumption in 
China

Although China acknowledged the need to establish a
sustainable consumption pattern in its Agenda 21 in
1994, the concept of sustainable consumption has not
yet been formally defined and sustainable consump-
tion has not received as much attention as sustainable

production. But there are a few policies and practices
that reflect the concept of sustainable consumption in
China. 

27.3.1 Eco-labelling and Green Procurement

Information provision has been regarded as an effec-
tive tool for changing consumption patterns towards
sustainable consumption through a kind of “voluntary
approach” (Russell/Krarup/Clark 2005). Eco-label-
ling, which provides environmental product informa-
tion for consumers, is one of the most promising forms
of environmental information policy (Loureiro/
McCluskey/Mittelhammer 2002). Since the German
Blue Angel was first released in 1977, a number of eco-
labelling programmes have been developed all around
the world (Shen/Saijo 2009). 

The Chinese government issued a mandatory and
comparative energy information labelling programme
known as the China Energy Label in 2005, following
the legal provisions of the Energy Conservation Law
and supporting regulations (Zhou/Khanna/Fridley et
al. 2013). So far, forty-six national energy efficiency

Box 27.2: China’s Carbon Emissions Trading Pilots. Source: Zheng (2014); Wilkening, Kachi (2014); Wu, Shi, Xia et al. 
(2014).

In October 2011, the NDRC designated five cities (Beijing,
Shanghai, Tianjin, Shenzhen and Chongqing) and two
provinces (Guangdong and Hubei) as regions for carbon
emissions trading pilot projects. The seven pilot regions
account for eighteen per cent of the population and thirty
per cent of GDP in China. 

From 2013 to 2014, the seven pilot projects have developed
carbon emissions trading schemes, set out management
and trading rules, and launched the carbon emission trad-
ing system. Focusing only on carbon dioxide, the seven
pilot projects covered roughly forty to sixty per cent of a
city or province’s total emissions and the aggregate of all
emissions regulated were around 0.8 billion tonnes of
CO2, which became the second largest emissions trading
market in the world, after the European Union. The total
number of enterprises or institutions covered reaches over
2,200, which includes heavy manufacturing sectors such as
steel, cement, and petrochemicals, and non-industrial high-
emitting sectors such as airports, hotels and financial ser-
vice providers. Besides direct emissions generated by activ-
ities within the area/sector covered, the seven pilot pro-
jects also cover indirect emissions linked to electricity or
thermal energy used in production, due to the regulated 

electricity prices. Most allowances in these pilot projects
were allocated freely, though the Guangdong pilot project
requires companies to buy a portion of their allowances
through an auction (three per cent of the total in 2013
increasing to ten per cent by 2015; Zheng 2014). In July
2014, the Beijing, Shanghai, Tianjin, Guangdong and Shen-
zhen pilot projects completed their first compliance audit
after regulated emitters surrendered their allowances. In
these five pilot regions, the average compliance rate was
98.53 per cent. Though it showed a high degree of compli-
ance, trading volumes were generally low and many pilot
regions like Beijing, Tianjin and Guangdong postponed
their compliance deadline due to the relatively low partici-
pation of enterprises in the carbon trading market. A ten-
dency of allocating too many permits may have made emis-
sions trading inefficient. But it should also be noted that
the pilot schemes are not a long-term project, but rather a
way to experiment with various emissions trading design
elements, such as the threshold for inclusion, sector cover-
age, cap setting, allowance allocation and the monitoring,
reporting and verification (MRV) system, while helping
companies get used to the instrument before a national
programme is rolled out (Wilkening/Kachi 2014; Wu/Shi/
Xia et al. 2014).

a)  <http://www.chinalawinsight.com/2014/09/articles/dispute-resolution/chinas-pilot-carbon-markets-at-a-glance/>.
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standards, covering electronic products for home, com-
mercial and industrial use, have been issued. The China
Energy Label rates the energy efficiencies of appliances
in five classes ranking from 1 to 5, where 1 is the most
energy-efficient and 5 the least (Shen/Saijo 2009). It
was expected to improve consumers’ awareness and
their preference for energy-saving products so as to
ease the contradiction of boosting both domestic con-
sumption and energy-saving targets in China. Besides
providing energy information, China had also been
issuing subsidies for energy-efficient lighting products

since 2007. In addition, in June 2009, the Chinese
government began implementing the project ‘Energy-
saving Products Benefiting the Public’, which aimed at
promoting energy-efficient products with energy
labels of rank 1 or 2 through financial subsidies. 

Similarly, the China environment label, which cov-
ers products from automobiles, building materials, tex-
tiles, electronics, chemicals and furniture to packaging
has formed a complete system with standards, certifica-
tions, auditing and quality assurance. More than
30,000 products within 1,500 enterprises have been

Table 27.1: Development of Seven Pilot Carbon Trading Schemes in China. Source: Zheng Shuang (2014); International
Carbon Action Partnership Region; at: <https://icapcarbonaction.com>.

Covered 
CO2 

emissions
Mtonnes

Share of 
total 

emissions

Number of 
covered 
entities

Emissions thresh-
old for coverage 

(t CO2/year)

Launch 
date

Deadline 
for the first 
compliance 

audit

Compliance 
rate

Beijing 70 40% 490 >10,000 for 
industry and other 

sectors

28 Nov 
2013

27 June 2014 97.10%

Shanghai 150 57% 191 >20,000 for 
industry; 

>10,000 for other 
sectors

26 Nov 
2013

30 June 2014 100.00%

Tianjin 150 60% 114 >20,000 for 
industry and other 

sectors

26 Dec
2013

25 July 2014 96.50%

Chongqing 100 39.5% 240 >20,000 for 
industry

19 June 
2014

- -

Shenzhen 30 40% 635 >5,000 for industry 
and other sectors

18 June 
2013

1 July 2014 99.40%

Guangdong 350 58% 202 >20,000 for 
industry

19 Dec
2013

15 July 2014 98.90%

Hubei 120 33% 153 >60,000 for 
industry

2 April 
2014

- -

Box 27.3: Project “Energy-saving Products Benefiting the Public”. Source: MFPRC (2013).

The “Energy-saving Products Benefiting the Public” project
provided a promotion list of energy-efficient products
which covered three major categories including household
appliances, vehicles and industrial products, fifteen varie-
ties and about 100,000 types of energy-efficient products.
The central government has allocated more than 40 billion
yuan and released more than twenty detailed regulations
for the implementation of the project. 

It was reported that since the implementation of the pro-
ject, public awareness of energy-saving products had been
greatly improved, and the market share of energy-efficient
products rose rapidly, which promoted technological pro-
gress and industrial upgrading. Taking the air conditioner 

as an example, the average price for energy-efficient air
conditioners fell, while their market share rose from five
per cent before the project to more than seventy per cent.
New energy efficiency standards were implemented more
smoothly and the production of inadequately energy-effi-
cient air conditioners was halted. The entire energy effi-
ciency of the air conditioner industry was increased by
twenty-four per cent. Though the project “Energy-saving
Products Benefiting the Public” ended in June 2013, it was
concluded that the combination of subsidy policies, man-
datory standards for products and the market mechanism
was ‘a good example of promoting the upgrading of prod-
ucts’ (MFPRC 2013). But it should also be noted that sub-
sidy policies may lead to excessive consumption.
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given the China environmental label. Annual output
reaches 100 billion yuan (Lou 2008).

As government itself is a giant consumer, whose
procurement accounts for roughly fifteen to twenty
per cent of the country’s GDP (European Commis-
sion 2004), by using its purchasing power to opt for
energy-saving or environmentally friendly goods and
services it can make a great contribution to SCP
(Cao/Yan/Zhou 2009). Thus, Green Public Procure-
ment (GPP) has been recognized as an effective way
to develop capacity for green supplies and markets
(Ho/Dickinson/Chan 2010) by encouraging manufac-
turers to implement energy saving and environmen-
tally friendly design and production of products
(Parikka-Alhola 2008). 

Following developed countries’ GPP practices, the
Chinese government first adopted a policy of prefer-
ential purchasing of energy-saving products in 2004.
Then in 2007 a programme of compulsory govern-
ment procurement of energy-saving products began.
In the meantime, government procurement began to
give priority to products with environmental labels. So
far, fifteen issues of government procurement lists
with energy-saving products and thirteen issues of lists
with environment label products have been released.
Both lists are updated each year, and the past two
years have seen the rapid expansion of product types
and quantities in both lists. 

Yet effective GPP promotion is still a major chal-
lenge for Chinese governments at different levels.
Firstly, limited budgets mean that costs are still key
barriers (Zhu/Geng/Sarkis 2013). Although GPP
encourages government agents to purchase green
products even if the cost is higher than non-green
alternatives (Marron 1997), this is not true in many
cases where local and government ordinances require
choosing the lowest price bid (Zhu/Geng/Sarkis
2013). Secondly, the individual behaviour of procure-
ment officials has been identified as another key fac-
tor in implementing GPP practices successfully (Mee-
han/Bryde 2011). The low environmental awareness
of procurement personnel and long-standing relation-
ships between local procurement officials and local
suppliers have been observed to hinder the promo-
tion of effective GPP (Geng/Doberstein 2008b).
Thirdly, supplier monitoring is another important
dimension for GPP practices (Wan/Lu 2009). It was
revealed that the Chinese consumers are confronted
by an overload of certifications and claims which they
could not trust (McNeil/Hathaway 2005). Of great
importance is the need to enhance the credibility and
independence of China’s product certification and

labelling systems. Additionally, the quality and perfor-
mance standard of environmental products could be
improved (Philipps/Espert/Eichhorst 2011). Last but
not least, the current procurement laws and regula-
tions do not implement a concept of sustainable pro-
curement and a green supply chain. It is suggested
that the best green procurement is no procurement
and therefore it is crucially important for the govern-
ment to carefully review and control government
demand to avoid improper demand and procurement
(Cao/Yan/Zhou 2009).

27.3.2 The Promotion of Waste Management

With the great improvement in the Chinese people’s
living conditions, the staggering increase in waste pro-
duction throughout urban and rural China has
become a critical problem. It is estimated that China
annually generates 250 million tonnes of municipal
solid waste (MSW), or a quarter of the world’s total
waste (Balkan 2012). The daily amount of MSW per
capita in urban areas is about 1.0–1.18kg (World Bank
2005; Zhang/Tan/Gersberg 2010; Zheng/Song/Li et
al. 2014), and the average annual growth rate for
MSW from 1979 to 2009 was approximately seven per
cent (Zou 2011). According to World Bank (2012) esti-
mates, China will produce at least 480 million tonnes
of MSW by 2030.

The increasing amount of solid waste has already
overtaken the treatment capacity such as landfill and
incineration, posing a great threat to the health of the
people. By the year 2009, only 66.8 per cent of waste
was being treated, leaving almost one-third of the
total waste either not properly disposed of or
untreated (Lybæk/Klemmensen/Li et al. 2010). About
seventy-nine per cent of the treated waste goes to
landfills. Incineration, which converts MSW to
energy, is becoming an attractive option in China (Fig-
ure 27.1), while nearly two-thirds of China’s cities are
afflicted with chronic “waste siege” syndrome (Wang/
Pei/Huang et al 2009). But increasing “Not in My
Backyard” (NIMBY) protests (Wu/Dai 2014) have
made the siting and operation of incineration plants a
big challenge. The lack of reliable data and transpar-
ency on the incineration industry in China leaves a
gap of trust between the citizens and the government,
and public awareness of the health risks of incinera-
tion has also increased (Vanacore 2012). Thus, reduc-
ing, reusing and recycling of MSW based on waste
classification has become a key solution to alleviating
the city’s waste disposal dilemma.
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Therefore, in recent years, Beijing, Shanghai, Guang-
zhou and other big cities in China have carried out
large-scale residential garbage sorting programmes.
Actually, garbage sorting is not new to China’s big cit-
ies. Many big cities, such as Beijing, Shanghai, Guang-
zhou, Shenzhen and Hangzhou, had carried out gar-
bage sorting campaigns as trial projects in selected
communities since the late 1990s. However, this has
yet to be effective due to the lack of related back-end
processing facilities and public participation. In the
new round of garbage sorting programmes that
started around 2010, these cities are aiming to gradu-
ally promote garbage sorting all around the city. More
efforts have been put into the establishment of sepa-
rate collecting, transport, and processing facilities and
the implementation is expected to come with strict
regulations and penalties. In Guangzhou, where
18,000 tonnes of waste are produced daily, city offi-
cials have implemented a fee-for-service programme
to encourage residents to separate waste (Wang 2012).
In Guangzhou, household garbage is required to be
sorted into four categories, namely recyclable gar-
bage, harmful garbage, wet garbage and dry garbage.
Other cities have produced similar waste classification
requirements. Since many Chinese families have the
habit of recycling recyclable wastes such as papers and
plastics which will be collected by informal waste col-
lectors, and harmful wastes are relatively small in num-
ber, the biggest challenge for residents is separating

wet and dry waste. Wet waste covers kitchen waste
and other organic waste, which accounts for between
forty and seventy per cent of residential waste in dif-
ferent cities (Zhang/Tan/Gersberg 2010). Dry waste
covers all the other waste except recyclable, harmful
and wet waste. Volunteers in each community have
been working to help guide and encourage the resi-
dents’ garbage sorting.

Containers of different colours and instructions
for different wastes showed that most people did not
separate their garbage or failed to separate their gar-
bage correctly, though most residents recognized the
need for waste sorting and claimed that they knew
how to sort waste. An Internet survey carried out
jointly by Minyi China and Sohu.com indicated that
only 18.2 per cent of the interviewees confirmed that
they carried on separating the wastes as time went on,
while more than 90.5 per cent support the promotion
of waste separation.4 A survey of 2,000 respondents
carried out by the Shanghai Statistics Bureau revealed
that 98.9 per cent of respondents were willing to sort
their garbage. However, the actual sorting rate at
household level in pilot regions was lower than twenty
per cent.5 Similarly, the separation ratio of MSW in

Figure 27.1: MSW treatment by type in China (2004–2010). Source: NBS (2014).

4 See at: <http://zqb.cyol.com/html/2011-04/19/nw.
D110000zgqnb_20110419_1-07.htm>. 

5 See at: <http://www.chinadaily.com.cn/china/2014-04/
11/content_17425951.htm>.
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Beijing was only approximately fifteen per cent (Xiao/
Bai/Ouyang et al. 2007). Since so many people failed
to classify wastes correctly, related regulations and
punishment mechanisms6 have not been implemented
to date.

With a low rate of waste sorting at the household
level, many community organizations in these big cit-
ies began to hire one or more people to do on-site
garbage sorting near the litter bins (called “secondary
sorting”), so as to meet the waste sorting and reduc-
tion requirement. According to a survey of 182 com-
munities in Shanghai (Huang 2014), 74 per cent of the
communities relied on secondary sorting, while 23 per
cent of the communities carried out source sorting at
the household level with secondary sorting as a sup-
plementary activity (figure 27.2). Secondary sorting
shows a good performance level of waste classifica-
tion, but the labour cost is greatly increased and it will
also destroy residents’ enthusiasm for waste sorting. 

This phenomenon indicates the deficiency in China’s
government-dominated work with residents. Garbage
sorting, as a project promoted by the government,
may require a visible and good performance over a
short time. On the other hand, garbage sorting, as a
daily activity related to residents’ behavioural changes,
is a long-term process. The demand for the short-term
effects of government projects conflicts with the need
for long-term behavioural change. Cultivating the

habit of waste sorting at household level has proved
to be difficult when implemented as a top-down pol-
icy. The government policy may raise people’s aware-
ness or increase their willingness to carry out waste
sorting, but what matters more is how to keep them
constantly practising it. As government policies do
not instantly lead to behavioural changes, it calls for
the transformation of the governmental function in
such activity and the introduction of non-government
forces to promote long-term change. Moreover, edu-
cation and campaigns and clearly clarified responsibil-
ities for different stakeholders with mandatory regula-
tions and punishment mechanisms are needed to
achieve these goals.

27.4 Challenges Facing Sustainable 
Consumption and Production in 
China 

Although the Chinese government has invested great
manpower and resources in promoting the transition
towards a more resource-conserving and environment-
friendly society, China still faces several critical chal-
lenges that hinder the transition towards SCP. 

27.4.1 The Extensive Growth Model

China’s economy has expanded at a staggering pace
since the opening-up and the economic reforms. But
China’s extensive growth model, which relies on high
resource inputs and results in broad resource deple-
tion, environmental pollution and ecological degrada-
tion, is now widely agreed to be exhausted and unsus-
tainable (Zhang 2012; Dorrucci/Pula/Santabárbara
2013). 

China’s extensive growth model, which success-
fully fires the enthusiasm of local governments at dif-
ferent levels to promote economic growth, is
enhanced by the GDP-oriented performance evalua-
tion and fiscal system (Oi 1992; Zhou 2004; Wang/
Zhang/Zhang et al. 2007). Although central govern-
ment has not formally regarded the GDP growth rate
as a performance evaluation criterion, it is a prevailing
phenomenon that local officials delivering punchy
growth rates can get rapid promotion. This has cre-
ated a political atmosphere favouring high speed
(Zhou 2004). On the other hand, the existing fiscal
decentralization system forces local governments at
each level to gain fiscal revenue via economic growth
(Wang/Zhang/Zhang et al. 2007). Although the cen-
tral government provides fiscal transfers for less devel-

6 According to the regulation coming into force in Guang-
zhou from 1 April 2011, those who are caught failing to
put their garbage into the right bin will be fined up to
50 yuan.

Figure 27.2: Household Waste Sorting at Different Stages
in Shanghai. Source: Huang (2014).
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oped regions, most of the transfers require matching
inputs from local governments. Thus the higher the
economic growth rate, the more fiscal revenue local
governments can receive, and this also covers the
wages of government officials. And with more fiscal
revenue, officials can achieve better performance and
so find more opportunities for promotion.

Influenced by incentives regarding their political
futures and financial rewards, government officials’
fever for the growth rate leads to some phenomena
that aggravate the problems of resources and the envi-
ronment. Firstly, local governments can easily rely on
investment to maintain a high rate of growth. Local
government-dominated investment mania in a wide
range of industries forms an investment bubble which
boosts the upper reaches of industries that consume
high amounts of energy, such as steel and cement.
This is a major source of China’s sharp increase in
energy consumption and environmental pollution. Sec-
ondly, local governments compete against each other
to gain investments, and this leads to a serious overlap-
ping of investment and industries, as well as to redun-
dant construction projects. This is an important cause
of rebounding overcapacity in China. Fierce competi-
tion between local governments also leads to China’s
low labour costs, low land costs, and low environmen-
tal costs (Li/Gong 2013). Finally, those areas which
are not suitable for industrial development and less
competitive in inviting investment, including many
towns and villages, also undertake responsibility for
promoting GDP growth. This results in the small-scale,
low-tech or highly polluting industrial enterprises
spreading throughout China, and this hinders the coun-
try’s economic restructuring and industrial upgrading.

Considering the extensive growth model as unsus-
tainable, the Chinese government has sought to shift
to an intensive development model, from investment-
led to consumption-driven growth. But little progress
has been made until now due to little progress in shift-
ing the incentive structure of performance evalua-
tion and the fiscal system. Central government has
stipulated a rather conservative but balanced goal of
seven per cent GDP growth for the Twelfth FYP
period, while only five provinces (Beijing, Shanghai,
Hebei, Zhejiang and Guangdong) have formulated
growth goals of less than ten per cent for the year
2011, with all the rest between twelve and thirteen per
cent (Yuan/Kang/Yu et al. 2011). If unchecked, this
trend would ultimately lead to over-investment and
aggravate pressure on resources and the environment.

27.4.2 Imbalanced Development 

The pronounced imbalanced development in various
fields of China has made the integration of develop-
ment and protection particularly difficult. These
imbalances include pronounced differences between
the developed eastern coastal provinces and the less
developed central and western provinces (Keidel
2007; Feng/Siu/Guan et al. 2012), the structural
imbalance in expenditure and the increasing inequal-
ity in income (Dorrucci 2013).

Apart from the eastern coastal areas, most regions
of China are still in the middle or even the early stages
of industrialization and urbanization (NDRC 2012). In
2013, the developed eastern coastal provinces, with
forty-nine per cent of the total population, accounted
for sixty-four per cent of China’s GDP, and the less
developed central and western provinces contributed
thirty-six per cent of GDP though they held fifty-one
per cent of the population. The per capita GDP in the
inland regions is less than half of that in the coastal
regions on aggregate (Fan/Kanbur/Zhang 2011) and
the differences between individual provinces and
municipalities can reach up to a factor of four (Figure
27.3). It is recognized that regional inequality has been
rising since the late 1980s (Kanbur/Zhang 2005), with
only modest signs of decline (Zhang/Zou 2012). In
the meantime, the imbalanced development between
urban and rural areas is increased by industrialization
and urbanization. There are still over 642 billion peo-
ple living in the rural areas (NBS 2014), where living
conditions and public services have lagged far behind
urban levels. This great spatial inequality in education,
health care and social security is a huge threat to
China’s SCP. China still faces a tough task in improv-
ing people’s livelihood, and so top priority has been
given to economic growth in most regions. 

In recent years, the eastern developed regions in
China, like Beijing and Shanghai, have attempted to
say “goodbye” to giving priority to GDP and pursuing
a transformation in economic development. Some
industries with high levels of energy consumption and
pollution have begun to move out of these places. But
at the same time, the less developed regions in central
and western China have competed to attract these
industries. It should be noted that the ecological envi-
ronment of many central and western regions is more
vulnerable than that of the eastern regions. This kind
of inter-regional transfer of industry may increase pol-
lution while contributing little to GDP and employ-
ment in the whole country.
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The imbalanced development also reflects on the
expenditure structure, which features in high invest-
ment and low consumption (Li/Gong 2013). Accord-
ing to China’s NBS, final consumption as a share of
China’s GDP fell from 62.3 per cent to 49.5 per cent
between 2000 and 2012, while the investment share
of GDP rose from 35.3 per cent to 47.8 per cent, and
the private consumption rate declined from 46.4 per
cent to 36.0 per cent (NBS 2014). However, China’s
private consumption has grown at more than 8 per
cent per annum (Ma/McCauley/Lam 2013). Thus, the
imbalance rather consists in an abnormally high con-
tribution of resource-extensive investment to growth
(Dorrucci/Pula/Santabárbara 2013), fuelled by the
extensive growth model.

Rising income inequality is another reflection of
uneven development. Xie and Zhou (2014) indicated
that China’s income inequality, measured using the
Gini coefficient, has been in the range 0.53–0.55 since
2005, which was very high both from the perspective
of China’s past and in comparison with other coun-
tries at similar stages of economic development.
These figures were also higher than has been acknowl-
edged in government statistics, with the Gini coeffi-
cient in the range 0.47–0.49 between 2003 and 2012.
Income inequality creates the problem of insufficient
consumption (Li 2013) combined with overconsump-
tion. At the end of 2012, China still had a population
of over 100 million people living in poverty, according

to the new poverty line set in 2011 (rural residents’ per
capita annual net income being 2,300RMB, about
US$350). Most of these people live in regions with
harsh natural conditions and poor access to public
services, making the task of poverty alleviation
extremely difficult (NDRC 2012). Besides this, China’s
vast rural population and poor households in the urban
areas face a liquidity constraint—although they have
strong incentives to consume, they are unable to do so.
On the other hand, overconsumption and luxury con-
sumption is expanding rapidly. According to the World
Luxury Association report, China has become the
world’s largest consumer of luxury goods (Li/Wang
2012). A growing middle class, affected by the global
wave of consumerism, is expanding rapidly. It is pro-
jected that by 2030 China will have the largest popu-
lation of consumers in the world, with an urban mid-
dle class of over half a billion people (Wetzel 2012).
Consumption has become a symbol of success and
social status. Overconsuming is in vogue nowadays.
Traditional Chinese frugal consumption has become a
byword for smallholder consciousness, belittled by
the younger generation. The general public, especially
the younger generation, aspire to and pursue western
lifestyles, characterized by automobiles, big houses,
and gated communities, and which have a deleterious
effect on the environment. Therefore, China is on the
way to a high-consumption society, although the cur-
rent overall level of consumption is not high. Given

Figure 27.3: Regional Distribution of Per Capita GDP in mainland China in 2013 (104 US dollars). Source: NBS (2014).
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the large population under insufficient consumption
and a rising population pursing overconsumption, the
conflicts and trade-offs between building a consump-
tion-driven economy and a resource-saving and environ-
mentally friendly society should be explicitly addressed
instead of ignored (Dai/Chen 2010). Increasing domes-
tic consumption creates an urgent need to ensure that
the emphasis is on sustainable consumption (CCICED
2013).

27.4.3 Weak Scientific and Technological 
Innovation Capacities

China is at a critical point for its economic transfor-
mation, in which scientific and technological innova-
tion plays an important role. China has come a long
way in encouraging domestic technological innova-
tion. The past few years have seen a great improve-
ment in China’s innovation capacity, but there is still
a big gap compared with developed countries. The
independent innovation capacity of Chinese enter-
prises is still too weak. Though according to the “2013
world intellectual property indicator” report released
by the World Intellectual Property Organization
(WIPO), China accounted for the largest number of
applications filed throughout the world for the four
types of intellectual property (WIPO 2013), China has
only a limited number of invention patents and few
influential patents. In the 2013 Global Innovation
Index list, China ranked at number 35 (Cornell Uni-
versity/INSEAD/WIPO 2013). It is argued that the
expansion of innovation activity instead of the growth
of innovation efficiency and effectiveness is the main
contributor to the development of China’s innovation
capacity (Mu/Ren/Song et al. 2010).

The Chinese government released the “Outline of
Medium and Long-term Plan for National Science
and Technology Development (2006–2020)” in 2006
(SC 2006), with an ambitious goal of becoming an
innovative country by 2020 (Mu/Ren/Song et al.
2010). The Twelfth FYP for National Economic and
Social Development announced an “innovation tar-
get” of 3.3 patents per 10,000 people (NPC 2011). But
most Chinese enterprises are not fully ready for inde-
pendent innovation. Most Chinese private industrial
firms are small in scale and with relatively low capital
intensity and simple technology, and they also have
difficulty in getting bank loans. Thus these firms’
capacity for technology absorption, adaptation, and
creation are often limited. Large and medium-sized
state-owned enterprises (SOEs), who find it much eas-
ier to get bank loans, are the leading performers in

R&D activities, but the innovation efficiency of SOEs
is relatively low. Meanwhile, the market ecosystem is
not functioning well enough to promote innovation.
Underdevelopment of market institutions, such as dis-
tortions in pricing, weak enforcement of regulations
especially the weak protection of intellectual property
rights, and barriers to entry, exit, and fair competi-
tion, tends to discourage firms from investing in inno-
vation (Zhang/Zeng/Mako et al. 2009). Weak techno-
logical innovation capacities leave most Chinese
enterprises in the manufacturing and assembling stage
without core technologies, and their competitiveness
rests more on price and quantity, thus exacerbating
the pressure on resources and the environment.

27.4.4 Underdevelopment of Non-
governmental Organizations

Promoting SCP continuously requires a multi-stake-
holder approach which involves the government, busi-
ness and civil society. In China, the government is
viewed as the leader in fostering SCP. But relying on
the government alone will inevitably lead to high costs
and low efficiency, and with the declining public trust
in government, such costs will rise rapidly. Mean-
while, an increasing number of environmental pollu-
tion events and the rising environmental awareness of
residents are continuously calling for more social par-
ticipation in organized activities related to environ-
mental protection. In this way, non-governmental
organizations (NGOs) need to and can play a vital
role in many fields of SCP, such as engaging civil soci-
ety, businesses, and the public sector; conducting
research to facilitate policy development; building
institutional capacity; taking on environmental innova-
tion activities; carrying out environmental education;
and helping people live more sustainable lifestyles
(Lyuba 2000; Adeel 2003). 

There are three types of NGOs operating in
China: social organizations, private non-enterprise
units, and foundations or branches of international
NGOs (Xu/Zhao 2010). Most of the social organiza-
tions are top-down NGOs, and are usually product of
government reform and in some way affiliated to the
government. NGOs of this type are also referred to as
government-organized NGOs (GONGOs), and are
not considered non-governmental organizations in the
real sense of the word (Li 2012). Private non-enter-
prise units are bottom-up NGOs, and do not have as
close a relationship with the government, hence they
are normally referred to as grass-roots NGOs (Li
2012). Statistics from the Ministry of Civil Affairs
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show that officially registered NGOs including GON-
GOs in China numbered 547,549 (Table 27.2), a rela-
tively small number for China’s large population.

These years saw the number of NGOs grow rap-
idly in China, but several key barriers, widely recog-
nized as hampering the development of NGOs, still
exist, including restricted legislative environment,
shortage of human resources and funds, lack of public
trust and poor management capability (Lu 2007; Ru/
Ortolano 2009; Li 2012; Liu 2013; Huang 2014). Reg-
istration of NGOs in China is strictly controlled and
difficult. Only when an organization finds a related
government department as a sponsor and supervisor
government body is it eligible to submit an applica-
tion for registration to the Ministry of Civil Affairs.
Many grass-roots NGOs can hardly find a government
agency to act as their sponsor/supervisor, as this
often means a higher workload and even political
trouble for the sponsoring agency (Xu/Zhao 2010).
The difficulty of registering NGOs leaves many grass-
roots NGOs unregistered, which means they cannot
raise funds, and they face potential legal risks. Others
register as business entities or use other registration
strategies (Lu 2007), which means they cannot enjoy
preferential tax policies. Hence the total number of
bottom-up or grass-roots NGOs is unknown (Chen
2006). Even though some grass-roots NGOs succeed
in registering as social organizations or private non-
enterprise units, they still suffer from insufficient and
unstable funding problems, and this is a crucial prob-
lem for their operation and growth (Li 2012). In
China, corporate or personal donations for public
welfare must be made through a few qualified
NGOs,7 in order for these donations to receive a pre-
tax deduction. This means that most NGOs including
grass-roots NGOs as well as some GONGOs find it
almost impossible to obtain the qualification and will
have difficulty in raising funding. Due to the policy
environment and low rates of pay as well as low social

status, NGOs in China, especially grass-roots NGOs,
lack sufficient human resources. Few highly skilled
professionals are willing to work for NGOs on a full-
time basis (Li 2012). For this reason, most NGOs lack
skilled workers in the legal, tax and accounting fields
and in their respective working fields such as health,
education, environment, etc. (Liu 2013). Insufficient
funds and human resources also lead to poor manage-
ment capacity in NGOs. With the majority of grass-
roots NGOs unrecognized by the government, their
internal governance is often problematic, character-
ized by irregularity and a lack of transparency (Xu/
Zhao 2010). They also have difficulty in establishing
and organizing medium- to large-size projects as these
projects are largely dependent on government con-
tacts and connections (Hasmath/Hsu 2008). In a
social environment where government traditionally
manages everything (Liu 2013), public understanding
and trust in NGOs and their work is still very low. In
addition, NGOs without legal recognition find it diffi-
cult to earn trust from society (Ru/Ortolano 2009),
while the financial misdeeds and scandals that have
been disclosed in some NGOs have left a very damag-
ing influence on the reputation of NGOs in China.
The low level of public trust in NGOs also explains
why they cannot find enough funding from society.

It is quite encouraging that some restrictions on
the development of NGOs are beginning to be lifted
as reforms take place. Since 2011, four types of
groups, namely industrial associations, science and
technology organizations, charities, and organizations
providing social services, have been able to register
directly in a number of provinces where they do not
need to find a government office to supervise their
operation. The changes are expected to apply nation-
wide with the amendment in related laws or regula-
tions (The Economist 2014). On the other hand, the
Internet is also changing the situation of NGOs. In
recent years, with the help of the Internet, Chinese
NGOs have begun to earn public understanding and
to rally public support for their activities. They have
initiated a large number of nationwide environmen-
tally friendly activities, such as the “clean your plate
campaign”, which aims at reducing food waste. The

Table 27.2: Development of three types of NGOs in China. Source: Website of the Ministry of Civil Affairs, <www.
mca.gov.cn>.

2006 2007 2008 2009 2010 2011 2012 2013

Social Organizations(×104) 19.2 21.2 23 23.9 24.5 25.5 27.1 28.9

Private Non-enterprise Units (×104) 16.1 17.4 18.2 19 19.8 20.4 22.5 25.5

Foundations 1144 1340 1597 1843 2200 2614 3029 3549

7 The Ministry of Finance, the Administration of Taxa-
tion and the Ministry of Civil Affairs jointly issue the list
of qualified non-government organizations (NGOs). In
2012, only 148 qualified NGOs were on the list.
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campaign, initiated by NGOs, was first launched on
Weibo (a Chinese version of Facebook) and was soon
joined by millions of netizens across China. Based on
the network, a strong NGO community is expected to
play a more important role in promoting SCP in the
future. 

27.5 Prospect of Sustainable 
Production and Consumption in 
China

As a developing country with a large population and
inadequate per capita resources, China is confronted
with serious problems in dealing with development
and protection. SCP, as a primary measure for imple-
menting sustainable development and integrating
development and protection, has been carried out in
various areas in China. Since SCP has not been clearly
put forward as a strategy in China, SCP is not con-
ducted in a systematic pattern, but features in China’s
energy-saving and environmental protection-related pol-
icies and practices, such as the adjustment of industry
structure, the promotion of a circular economy and
cleaner production, the promotion of the Energy Con-
servation and Emission Reduction Project, and pro-
gress in green procurement and waste management.
With great efforts and inputs, China has made some
achievements in SP, especially in improvements to
production efficiency. But it seems that the pace of
improvements in efficiency is inadequate to offset the
rapid increases in consumption (CCICED 2013), with
a growing middle class affected by the global wave of
consumerism. Actually, SC in China has not received
as much attention as SP from the government and the
public because of the relatively low proportion of con-
sumption in the GDP expenditure structure. How-
ever, China’s consumption has grown at a rapid pace,
and the imbalance in the expenditure structure is

rather due to an abnormally high contribution of
investment to growth. Considering China’s rapidly
growing middle class and its shift to a consumption-
driven economy, SCP should be clearly identified in a
Chinese context and put forward as a national strat-
egy in laws and in China’s medium- and long-term
plans for economic and social development.

An SCP framework should be developed at the
national level to provide instructions for the promo-
tion of SCP. As mentioned above, China has already
introduced many SCP-related policies and practices.
The key problem lies in their effective implementa-
tion. Existing SCP-related concepts, practices and pol-
icies should be straightened out and integrated into
the SCP framework, so as to reduce duplication of
effort and minimize conflicts between policies. In addi-
tion, some crucial challenges, including the extensive
economic growth model, imbalanced development,
weak scientific and technological innovation capacities,
and underdevelopment of non-government organiza-
tions, are recognized as stemming from institutional
problems and hinder the effective implementation of
SCP-related policies and practices. Thus, China’s fur-
ther reform is expected to lift institutional barriers,
including the optimization of fiscal and tax systems,
the adjustment of the performance evaluation system,
the transition of government functions and the expan-
sion of market and social forces spaces and the con-
struction of the rule of law, so as to promote eco-
nomic transformation, balanced development, and
social equity, and to guarantee the smooth and effi-
cient implementation of SCP policies. Though gov-
ernment will still play an important role in the promo-
tion of SCP, the long-term capacity for SCP lies mainly
in the improvement of independent technical innova-
tion in enterprises and extensive social participation
in SCP. As well as this, the institutional arrangements
need to give full play to the role of markets and civil
society. 
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28 The Eco-restructuring of the Ruhr District as an Example of a 
Managed Transition 

Philipp Schepelmann1, René Kemp2 and Uwe Schneidewind3

Abstract

The eco-restructuring of the Ruhr area presents a remarkable case of a managed transition, bringing out the
importance of regional actors and factors, alongside external stimuli. The evidence in support of the authors’
hypothesis of a managed transition in the Ruhr district is: (i) the vision of blue skies above the Ruhr, (ii) the
reconstruction of the Emscher river system, (iii) the emerging energy transition. The ongoing transition of the
Ruhr district requires further analysis which the authors plan to undertake. The chapter provides a first attempt
at offering an evidence-based narrative of a region as a real-world laboratory for ecological modernization. 

Keywords: Regional transition management, North Rhine-Westphalia, sustainability, ecological modernization,
Emscher, Innovation City Bottrop, energy transition.

28.1 Introduction123

This chapter offers an evidence-based narrative of the
process of eco-restructuring of the Ruhr district in
Germany between 1970 and 2012 in the form of the
cleaning up of a polluted district, the creation of an
eco-industry and a shift towards renewable energy in
an economy dominated by the coal and steel indus-
try.4 The authors conceptualize this process of
restructuring as a managed sustainability transition
because of the use of various programmes and parlia-
mentary acts to achieve an ecological modernization.
It was not managed on the basis of a single master
plan, but was the result of a number of plans together
with sustained efforts by numerous institutional and
individual actors. 

The chapter documents the eco-restructuring of
the Ruhr district with special attention to large pro-
jects, for which it offers some insights on the drivers
behind the change, the motivating visions and the
financing element. 

The story of eco-restructuring in the polluted area,
dominated by heavy industry, of North Rhine-West-
phalia (NRW) contributes a case of a purposive tran-
sition to the literature of sustainability transitions. The
story goes beyond an examination of green innova-
tion in niches, and allows us to draw some conclu-
sions about transition management. 

The structure of the chapter is as follows. Section
28.2 states the research questions and explains the
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methodological choices of the research on which the
chapter is based. Section 28.3 describes the historical
setting of the Ruhr district as the industrial heart of
Germany and Europe. Section 28.4 discusses the
vision of ‘blue sky’ above the Ruhr and the increase in
government activity for the protection of the environ-
ment based on the idea of ecological modernization.
Section 28.5 zooms in on an important project form-
ing part of the Ruhr transition to a greener economy:
the Emscher Landscape Park initiative (a € 4.5 billion
‘generation project’ for converting the dirtiest part of
the Ruhr district into a space for recreation, culture,
working and living) together with the low carbon
Innovation City Ruhr initiative as two high-profile ini-
tiatives based on a partnership between the North
Rhine-Westphalian state government, city administra-
tions, business and civil society. Section 6 discusses
energy transition as a new political project for the
Ruhr district, describing the energy transition (Ener-
giewende) towards sustainable energy and the innova-
tion city Bottrop as an important energy transition ini-
tiative in the Ruhr district. Section 7 examines the
institutional element as well as the interrelationships
between the three processes: the introduction of envi-
ronmental laws giving rise to an eco-industry sector,
the clean-up and urban revitalization of the Ruhr dis-
trict and the emerging energy transition. Section 8
focuses on the local and supra-local element in con-
sidering the role of national and international policies

vis-à-vis regional policies. Section 9 draws conclusions
about what the case of eco-restructuring in North
Rhine-Westphalia can teach us about transition man-
agement. 

28.2 Research Methodology and 
Analytical Framework

This chapter offers an evidence-based narrative of the
ecological modernization of the Ruhr district. The
authors used evidence in grey literature and internet
sources as the main sources of factual information.
The evidence was compiled, sorted and condensed.
This process was supported using secondary sources,
experts’ views and our own pre-analytical views using
a relational, multi-scalar perspective. The major parts
of the narrative were validated by central regional
stakeholders such as the Emschergenossenschaft/Lip-
peverband (EG/LV), Regionalverband Ruhr (RVR),
Wirtschaftsförderung Metropole Ruhr (wmr), and the
Landesamt für Natur, Umwelt und Verbrauch-
erschutz (LANUV) NRW, as well as representatives of
the cities of Bochum and Essen. The information was
presented and discussed in a sequence of conferences
and workshops with governmental and non-govern-
mental stakeholders of the Ruhr district. Details of
the stakeholder meetings (in terms of place and par-
ticipants) are described in the annexe. 

Figure 28.1: Germany, the State of North Rhine-Westphalia and the Ruhr Area. Sources: Locator map of the Ruhr
District, Germany (TUBS Own work. Licensed under Creative Commons Attribution-ShareAlike 3.0 via
Wikimedia Commons; at: <http://de. wikipedia.org/wiki/Ruhrgebiet#mediaviewer/File:Locator_map_
RVR_in_Germany.svg>; Ruhr District (Ruhr) with all cities with more than 50,000 inhabitants (Threedots
(Daniel Ullrich)—Own work. Licensed Regionalverband under Creative Commons Attribution-ShareAlike
3.0 via Wikimedia Commons.

Ruhr Area within the state of 
North Rhine Westphalia

Map of the Ruhr District
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The chapter is based on the proposition that the mul-
tilayered process of structural change in the Ruhrge-
biet can be understood as a ‘managed’ process of eco-
logical modernization. It is also based on the
proposition that the ‘blue sky’, ‘blue water’ and ‘green
energy’ projects had different drivers but also are
related in ways whose details this paper seeks to
uncover by presenting evidence and its framing in a
consistent narrative.

Analytically, the chapter uses the concepts of eco-
logical modernization and institutional entrepreneurs
to make sense of what happened. Findings are reused
to draw conclusions on transition management as an
emerging field of research. To the literature on transi-
tion management, the chapter contributes a real case
of a ‘managed’ transition. Special attention is given to
the regional element but also to how the transition
owed a great deal to developments outside the region,
exploited by regional actors. Differently from usual,
the chapter is not based on a unified analytical frame-
work applied throughout in the study. The reason is
that this chapter gives priority to describing the eco-
logical modernization process and to investigating a
rather diverse set of themes, namely the politics of
transition (Kern/Smith 2008; Meadowcroft 2009;
Voß/Smith/Grin 2009; Paredis 2013), the role of insti-
tutional entrepreneurs (Maguire/Hardy/Lawrence
2004, Coenen/Benneworth/Truffer 2012), the com-
plex issue of heritage of old industries, and the endog-
enous nature of green business as additional topics.
The chapter helps us to assess the prescriptive ele-
ments of transition management as formulated by

Rotmans, Loorbach and Kemp, such as the impor-
tance of vision and foresight as strategizing tools, spe-
cial arenas for discussing and determining transition
goals and transition initiatives that act as stepping
stones for transitional change, and strategic action
linking niche developments with regime and land-
scape developments (Loorbach 2007; Kemp/Loor-
bach/Rotmans 2007; Rotmans/Loorbach 2010), and
also helps us to describe, for an empirical case, how
processes of geographically uneven transition path-
ways are shaped and mediated by institutional actors
and structures at different scales (Coenen/Benne-
worth/Truffer 2012). 

28.3 The Ruhr District and its Socio-
Economic Transition  

The Ruhr district is Germany’s largest urban con-
glomerate in the federal state of North Rhine-West-
phalia, comprising 11 cities and 4 districts (Fig. 28.1
Germany, the state of NRW and the Ruhr area). With
a population of 5.2 million (2012), a local GDP of
€140 billion (2009) (LIT 2013) and a labour force of
1.7 million (2012) (BA 2012), it is one of Europe’s larg-
est industrial clusters.

The Ruhr district is named after the river Ruhr
that crosses the south of the region from east to west.
In Germany the name itself has become synonymous
with the production of coal and steel and later with
the crisis of heavy industries and structural change.

Figure 28.2: View of the city of Gelsenkirchen, to the right the former coal mine, today centre of the Nordstern Parks—
view from a former slag heap in the city of Essen. Source: Hans-Jürgen Wiese—Own work. Licensed under
Creative Commons Attribution-ShareAlike 3.0 via Wikimedia Commons.
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What is now an urban agglomeration was two hun-
dred years ago a rural area of small settlements. The
development of the region towards an urbanized
industrial region began with German industrialization
and the rising demand for energy in the nineteenth
century. The huge coal deposits of the region led to
the establishment of numerous mines and steelworks
along the Ruhr. During the nineteenth century the
region became the backbone of Germany’s coal and
steel industry.

The Ruhr industry not only helped Germany to
become one of the most industrialized countries but
also was the armaments factory in both world wars.
After World War II it was the basis for the rapid Ger-
man economic recovery (Wirtschaftswunder). Its
population of about 200,000 in the early nineteenth
century rose to four million before World War I and
to six million in the 1950s. The massive increase in
the labour force promoted a rapid increase in the out-
put of coal and steel. Between the 1920s and the
1940s the output of steel in the Ruhr district exceeded

the total steel production in Great Britain. In the
1930s, every sixth ton of steel consumed worldwide
was produced in the Ruhr district (Schlieper/Rei-
necke/Westholt 1986; Kelly/Matos 2010). Production
peaked in the 1950s when more than a million people
were employed in the coal and steel industry, roughly
seventy per cent of the whole labour force of the Ruhr
district.

The economic decline of the Ruhr district began
in the 1960s when world market prices for coal and
steel fell below the production costs of the Ruhr
industry. New mines in the US and eastern Europe
supplied the markets with cheap coal mined near the
surface, while the average mining depth in the Ruhr in
1960 was 650 metres. Demand also began to shift
from coal to oil. The result was large-scale closures of
factories and mines. Between 1960 and 1990 more
than half a million jobs in the Ruhr were lost in the
rapidly declining coal and steel industry. During the
1960s, the massive German economic growth com-
pensated for the job losses. Later, the structural

Figure 28.3: River Emscher in the Ruhr district near Herne and Herten. Source: Arnoldius—Own work. Licensed under
Creative Commons Attribution-ShareAlike 2.5 via Wikimedia Commons.
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change led to an unemployment rate of fifteen per
cent in the region in the 1980s and the massive emi-
gration of its inhabitants (Reicher 2011). 

In order to mitigate this development, both the
state government and the federal government started
to support the mining industry with subsidies. The
German coal industry was funded with € 295 billion
(at 2008 prices) in total between 1950 and 2008
(Meyer/Eidems 2009). The largest share went to the
Ruhr district. Simultaneously, the state started to
invest in higher education, establishing five universi-
ties and sixteen universities of applied science. As of
2012, there were 223,000 students enrolled in these
universities.

The structural change in the Ruhr district’s econ-
omy coincided with the rise of environmental aware-
ness. 

28.4 Blue Sky above the Ruhr

During the federal electoral campaign of 1961, Willy
Brandt, the Social Democrat candidate for Chancel-
lor, insisted: “The sky above the Ruhr must turn blue
again” (Vierhaus 1994: 86, authors’ translation). This
idea, which now appears a perfectly reasonable policy
goal, was a radical idea at the time, because pollution
was viewed as an inescapable element of industrializa-
tion. The following historical summary of the rise of
environmental awareness in Germany is largely based
on Brüggemeier/Scheck/Schepelmann et al. (2012).

When Brandt called for a blue sky above the Ruhr,
per year 300,000 tonnes of dust particles were falling
from that sky; in some quarters of the Ruhr district it
was more than 5 kg per 100 square metres. In 1961 the
population of the Ruhr district had to endure 1.5 mil-
lion tonnes of dust, fly ash and other particles, as well
as four million tonnes of sulphur dioxide, in combina-
tion with a number of other harmful substances
emitted by the booming coal, steel and chemical
industry. 

Clinical research revealed that children who grew
up in the Ruhr district were often smaller, weighed
less and suffered more often from rickets than chil-
dren in other regions in Germany. Their fathers, who
often worked in these emitting industries, died more
often from cancer. The view that the Ruhr district was
a dangerous environment came out of scientific
research, and Brandt made reference to it in his
speech (Weichelt 1997). Alarming facts also came
from the Siedlungsverband Ruhrkohlebezirk (SVR),
an association of Ruhr municipalities, who said that

the environmental conditions constituted an assault
(Generalangriff) against the region (Brüggemeier/
Rommelspacher 1992: 63). The traditional symbol of
progress was smoking chimneys, but this came more
and more into question.

Voices had been raised in concern about the high
levels of pollution and the health hazards. Protests
began in civil society and shifted to politics, where
more and more interest was shown in the issue. In
December 1955, the NRW parliament held its first
debate about air pollution, and in the following year
it was put on the agenda of the German federal par-
liament, the Bundestag. National media began report-
ing on air pollution. The Christian Democrat state
government of NRW reacted, and in 1960 Franz Mey-
ers, the prime minister of North Rhein-Westphalen,
spoke of his concerns at the federal congress of the
German Christian Democratic party, but met little
response (Weichelt 1993; Hünemörder 2004: 89ff.).

In contrast to Franz Meyers in 1960, the public
response to Willy Brandt’s speech in 1961 was over-
whelming. People in the Ruhr district especially were
not willing to tolerate the increasing pollution of their
environment much longer and called upon regional
and national politicians to take action. In 1962 the
NRW parliament enacted the first regional emissions
act. In 1964 this was complemented by a directive
with thresholds for critical substances (Brüggemeier/
Rommelspacher 1992: 62f.). The breakthrough was
complete when Willy Brandt’s administration took
office as the German federal government in 1969. His
administration initiated an immediate action pro-
gramme for the protection of the environment (Sofor-
tprogramm für den Umweltschutz) and passed a
whole series of pollution control measures. The gov-
ernment also created a number of institutions, includ-
ing an interdepartmental coordination group and a
stakeholder forum, as well as the Federal Agency for
Environmental Protection (UBA).

The 1970s witnessed a significant rise in environ-
mental awareness among the German population.
Within a few years it had moved from being a periph-
eral theme to the centre of political discourse. Hun-
dreds of thousands of Germans organized themselves
into environmental citizens’ organizations (Wey 1982;
Hünemörder 2004). Even the trade unions discovered
the environment as an issue on their political agenda
(IG Metall 1972). 

While pollution control was the predominant mode
of environmental policies during the 1970s and 1980s,
attention shifted to pollution prevention through the
use of cleaner production processes. In 1984, Willy
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Brandt supported the position that it was not only
important to react to pollution, but that precaution-
ary approaches would be necessary, including techni-
cal innovations and production processes. He men-
tioned that improved energy and resource efficiency
and a more careful use of air, water and soil would
not only decrease environmental pressure but also
save costs. Such a transition would lead to a modern-
ization of society, improve the competitiveness of Ger-
man industry, and create jobs. All of this came to be
known by the name of ecological modernization, a
concept first coined by Martin Jänicke and popular-
ized by Joseph Huber (Mol/Jänicke 2009).5 

During the late 1970s and 1980s the ecological
movement in Germany gained more and more momen-
tum. Alarming ecological trends such as the decrease in
biodiversity, acidification of soils and waters, and forest
die-back (Waldsterben), as well as a series of environ-
mental catastrophes (e.g. Seveso, Sandoz, Chernobyl),
added to the growing concern of the German popula-
tion.

One result was that the dispersed anti-nuclear
movement joined forces with established nature con-
servation organizations under the umbrella of new
civil society organizations such as Friends of the Earth
Germany (Bund für Umwelt und Naturschutz
Deutschland, BUND). Environmental civil society
organizations increased their membership considera-
bly and became large and influential societal forces.
Another was that the surge of the Green Party marked
a greening of the German political debate, which
came to dominate the general political discourse more
and more. This increased the pressure on the main-
stream political parties as well as federal and state gov-
ernments, who reacted with an increased number of
new programmes and increased legislative activity. 

Under the influence of the greening of the (West)
German political landscape, the prime minister of
North Rhine-Westphalia, Johannes Rau, adopted the
increasingly popular idea of ecological moderniza-
tion. It became the conceptual background against
which the Wuppertal Institute for Climate, Environ-
ment and Energy and the Energy Agency NRW were

founded in the early 1990s. After losing their absolute
majority among NRW voters, the Social Democrat
Johannes Rau led the first red-green coalition in 1995.
With this political background, ecological moderniza-
tion became more and more a part of NRWs eco-
nomic development policies, yet its integration was
uneven across the different economic sectors (Sche-
pelmann 2005, 2010). 

Ecological modernization as a political programme
supported the transformation of “the largest contribu-
tors to problems in the Ruhr district into problem solv-
ers” (Kilper 1996: 15, authors’ translation). An impor-
tant facilitating factor was that the energy, chemical,
coal and steel industries had the necessary structures
and knowledge to develop solutions for protecting
the environment. As early as 1992, the NRW eco-
industry produced goods and services with a value of
about € 10 billion, about one-third of German produc-
tion in the sector (Nordhause-Janz/Rehfeld 1995: 67).

According to the economic development agency
of the Ruhr district (Wirtschaftsförderung Metropole
Ruhr, WMR 2012), ‘resource efficiency’6 has a turnover
in the Ruhr district of € 63.3 billion. About 96,000 peo-
ple were employed in about 5,500 companies, repre-
senting 6.7 per cent of all jobs in the Ruhr district.
Overall, every tenth German job in this leading market
is based here. 

At a time when production increases were driving
pollution to intolerable levels, the Ruhr district
became the cradle of modern environmental policy in
Germany. Brandt’s vision and his promise of “blue
skies over the Ruhr” marked the beginning of a
change of consciousness and a change of policy in
Germany. Environmental end-of-pipe thinking pre-
dominated in the Ruhr district for more than thirty
years. Strict environmental legislation was passed, and
large investments were made in environmental clean-
up technologies. Influenced by the awakening of envi-
ronmental awareness at the international, national
and local level, and spurred on by legislation for envi-
ronmental improvement primarily at the federal level,
the NRW state government invested early in the health
of its population and their environment. The Ruhr dis-
trict became a prime mover on the road towards an

5 Over time, the meaning of the term ‘ecological modern-
ization’ became a topic of discussion among social the-
orists (Spaargaren/Mol 1992; Hajer 1995; Mol/
Sonnefeld 2000), but originally “ecological moderniza-
tion was essentially a political program. It was neither a
theory, nor a concept which included the social dimen-
sion of this type of modernization” but simply “a practi-
cal and normative idea for pressing for far-reaching
environmental reform” (Mol/Jänicke 2009). 

6 WMR comprises the following economic activities
under the lead market ‘Resource Efficiency’: energy gen-
eration and energy-related services, water and waste
management, eco-industries, and raw materials
extraction and processing, as well as environment-
related activities such as engineering, laboratory, moni-
toring and consultancy services.
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environmental goods and services industry.7 Today, the
economic development agency of the Ruhr district
perceives eco-industries as highly dynamic and as a pil-
lar of the regional economy (WMR 2012). This per-
ception has been supported by a number of regional
studies and assessments (Nordhause-Janz/Rehfeld
1995; Schepelmann 2005; Rehfeld/Schepelmann
2007).

28.5 Reconstruction of the Emscher 
Region

The ecological modernization process in the Ruhr dis-
trict included greener production as well as clean-up
activities pursued as part of urban revitalization. It
goes beyond our ability to give a complete description
of this complex multilevel transformational process.
Instead of providing an overview of relevant projects,
we opt to describe a high-profile project which has
already achieved tangible results: the reconstruction
of the Emscher region as an exemplary regional devel-
opment plan and a flagship of the ecological, eco-
nomic and urban revitalization of the Ruhr district. 

In the 1980s the Emscher landscape had been
characterized by vacant factories, closed mines and
abandoned docks with mining subsidence, large spoil-
heaps of mining residue and dams (Figure 28.2: View
of the city of Gelsenkirchen). This devastated land-
scape was deliberately chosen to stimulate and sym-
bolize change by integrating the industrial heritage in
the renewal of the Ruhr district. The aim was an eco-
logical, cultural and economic revitalization of the
Ruhr district, as well as to increase the attractiveness
of its cultural and recreational facilities; this culmi-
nated in the International Building Exhibition, IBA
(1989–1999). 

The structural policies symbolized by the IBA
Emscher Park focused not only on economic develop-
ment, but also on environmental protection, nature
conservation and increased cooperation in the plan-
ning and administration of the region. There was also
a desire to preserve the industrial heritage of the dis-
trict by choosing to convert buildings and to develop
industrial factories into tourist attractions. 

The conversion of the Ruhr district was to be
based on a series of projects that complemented each

other. The projects were organized in seven themes
(Brüggemeier/Rommelspacher 1992):

• Reconstruction of the landscape: the Emscher
Landscape Park

• Ecological improvement of the Emscher river
• Reconstruction of the Rhine-Herne Canal as an

experimental space
• Preservation and new use of industrial heritage
• Working in the Park
• New forms of housing and apartments
• New opportunities for social, cultural and sport-

ing activities.

The IBA and the plans that followed it were funded
by several public sources and a number of private
ones. In 1988 the state of NRW created the Emscher
Park Planning Company with an initial funding of € 18
million. In 1993, five years after the establishment of
the IBA Park Planning Company, € 1.3 billion was spent
on projects, including € 900 million from public
sources—the state, the federal government and the
European Union (US EPA 2006). As of 2012, private
and public funds for the IBA and its successor plans
have far exceeded the initial investment. 

The basic idea of the Emscher Landscape Park
was to convert the abandoned and industrial land-
scape into a new, future-oriented and clean environ-
ment with an excellent quality of life (Figure 28.3:
River Emscher in the Ruhr district near Herne and
Herten, Figure 28.4: Wastewater treatment plant
Deusen at the river Emscher). 

The backbone of the Emscher Landscape Park
development consists of seven regional green corri-
dors that cut through the Ruhr district from south to
north. Originally, these green belts were defined in
the 1920s by an association of Ruhr municipalities,
the Siedlungsverband Ruhrkohlenbezirk (SVR). The
green areas were supposed to limit the uncontrolled
growth of the increasingly merging cities of the region
in order to protect sites for recreation and leisure.

Within the Emscher Landscape Park these green
corridors cover an area of 450 km2 and have been
used to integrate the brownfields of the coal and steel
industry into a new system of parks. In ‘a landscape
of structural change’, twenty cities and two counties
have initiated 120 projects that contribute to the
Emscher Landscape Park. The projects address ten
guiding principles:

• Ecology
• Water and rainwater
• Living and working in the Park
• Art in the Park

7 It is a story of necessity as the mother of invention, or
as the poet Friedrich Hölderlin wrote in his poem “Pat-
mos”, “But where danger is, deliverance also grows”.
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• Park infrastructure
• Leisure and tourism
• Urban development
• Agriculture and forestry
• Industrial heritage
• Landmarks.

The flagship project of the IBA Emscher Park is the
revitalization of the Emscher river system, a river which
had been canalized and degraded to an open sewer.
Owing to ground subsidence, it was not possible to
build and use underground sewage systems in the min-
ing area. The settlements and industries of the Ruhr
district discharged all wastewater directly into the river
Emscher. The Emscher was considered Germany’s
most polluted river. The abandoning of mining in the
Emscher region in the 1980s permitted all wastewater
to be discharged underground and the Emscher and
its tributaries to be restored. With investments of €4.5
billion over several decades, the Emscher conversion is
one of the biggest infrastructure projects in Europe.8 In
the Ruhr district, the Emscher conversion encouraged

several other municipalities to take similar steps in revi-
talizing waterways in combination with upgrading real
estate along the river banks. Historical industrial mon-
uments were given new designations, railway mineral
lines were converted into bicycle routes and parks
were created. 

By giving a new use to abandoned buildings and
the creation of parks, the area became a more attrac-
tive place to live, work and visit. Techno-cultural high-
lights such as the Oberhausen Gasometer, the Duis-
burg-Nord landscape park (Figure 28.5: Heritage of
the IBA Emscher Park at night: Furnace No. 5, Figure
28.6: The river Emscher beside the Landscape Park
Duisburg), the Duisburg inland port and the UNE-
SCO world heritage site of the Zollverein Coalmine
Industrial Complex (Figure 28.7: UNESCO World
Heritage Site Zeche Zollverein in Essen) became tour-
ist attractions. The recycling of abandoned land along

Figure 28.4: Wastewater treatment plant Deusen at the river Emscher. Source: Tbachner—Own work. Licensed under
Creative Commons Attribution-ShareAlike 3.0 via Wikimedia Commons.

8 For more information visit <http://www.eglv.de/was-
serportal/emscher-umbau.html>.
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with the provision of reliable and sustainable infra-
structure attracted enterprises and created new jobs
as well as new perspectives. The ecological revitaliza-
tion of a river catchment area more and more became
the economic, social and cultural transformation of a
region. Not only was this the express intention of the
makers of the Emscher Park, who had already inte-
grated a number of cultural initiatives into the develop-
ment of the IBA, it was also accompanied by a num-
ber of successful cultural activities such as the Ruhr
Triennale. 

This three-yearly high-end cultural festival for per-
forming arts started in 2002. The festival events take
place in formerly industrial venues transformed by the
IBA. In 2010 the Ruhr district managed to obtain the
status of European Capital of Culture. The former
industrial Beast was more and more turning into a for-
merly industrial Beauty (Schepelmann 2010). An indi-
cator of this remarkable transformation is the number
of overnight stays by foreign and domestic visitors to
the Ruhr district: this nearly doubled between 1990
and 2011, rising from 3,588,394 overnight stays in
1990 to 7,026,396 in 2012, an increase of 95 per cent
(RVR 2013).The Emscher Landscape Park turned out

to be the showcase of a successfully managed transi-
tion. Using the Emscher Landscape Park concept, a
number of similar plans followed, such as Konzept
Ruhr (Schwarze-Rodrian/Seltmann 2012) and the
Master Plan Emscher Landschaftspark 2010. As of
December 2012, there were 212 projects that had
been realized and 240 more in development (RVR
2013).

28.6 The Emerging Energy Transition

After having discussed the Blue Skies initiative and the
Emscher revitalization, we now turn to the third ele-
ment of eco-restructuring in the Ruhr district: the trans-
formation of the Ruhr district from a centre for fossil
industries to a centre for sustainable energy industries.
The installed power of renewable energy rose nearly
exponentially from 30 MW in 2000 to 588 MW in
November 2012 (Amprion 2012). This trend is contin-
uing and is driven by public plans to invest in renewa-
ble energy. 

The energy transition in the Ruhrgebiet (Ruhr dis-
trict) and NRW is conditioned by the Energiewende

Figure 28.5: Heritage of the IBA Emscher Park at night: Furnace No. 5 at the Landscape Park Duisburg North. Source:
Tuxyso—own work. Licensed under Creative Commons Attribution-ShareAlike 2.5 via Wikimedia
Commons.



602 Philipp Schepelmann, René Kemp, Uwe Schneidewind

(energy transition), a national project of the German
federal government with the following elements: to
phase out nuclear power by 2022, to achieve a general
increase in energy efficiency, and to increase the share
of renewables in the energy mix (Bundesregierung
2010). 

The phasing out of nuclear power necessitates
extra power capacity and creates room for the use of
renewables. It means nothing less than an overhaul of
the existing system. During the phasing out of nuclear
power plants, on the one hand the security of supply
in Germany has to be guaranteed, and on the other
the network of transmission lines must be adapted to
the needs of decentralized sources of renewable
energy. As one of the most important energy clusters
in Europe, the Ruhr district is of strategic importance,
and this makes it eligible for support by national
resources in addition to regional policies. It also ben-
efits from international policies, in particular from EU
structural funds, which have been utilized to great
effect to fund local projects. 

Even when the national energy transition necessi-
tates changes in the Ruhrgebiet and offers economic
opportunities, making a transition to green energy in

the Ruhrgebiet is a difficult issue for the regional gov-
ernment because of the coal industry and the resist-
ance of power utilities, who want to make their own
investment decisions. Rather than fighting the resist-
ance, the government of NRW orients itself through
its innovation and economic development policies to
the opportunities that green power affords. In Ger-
many, regions have their own innovation policies,
which are oriented towards economic activities in
those regions. In NRW, innovation and regional devel-
opment policies are organized along the value chains
of sixteen areas of competence (VDI 2009). Environ-
mental technologies, Energy RTD and logistics are all
clusters in which both business actors and knowledge
actors from the Ruhr district play an important role.
The fact that in the Ruhr district companies tradition-
ally have considerable competencies in energy is ben-
eficial for obtaining innovation support; it is why
companies and research institutes have benefitted so
much from regional and national innovation policies
and from supporting agencies, including regional
development agencies as well as thematic agencies
such as the Energy Agency NRW. 

Figure 28.6: The river Emscher beside the Landscape Park Duisburg. Source: DerHexer—own work. Licensed under
Creative Commons Attribution-ShareAlike 3.0 via Wikimedia Commons.
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Research competences in energy are mobilized through
the normal science systems and through various inno-
vation policies but especially by Energiewende in
NRW, an ambitious programme by the NRW state
government to shift to low carbon energy and reduce
energy use. According to the NRW Ministry for Cli-
mate Protection, Environment, Agriculture, Nature
Conservation and Consumer Protection, it consists of
the following eight measures (MKULNV 2011):

1. The NRW Climate Protection Law: in 2011 the
state government established Germany’s first Cli-
mate Protection Law, which aims at reducing
greenhouse gas emissions in NRW by at least 25
per cent by 2020 and by at least 80 per cent by
2050 compared with 1990 levels.

2. The Climate Protection Start Programme: this
investment programme will allocate several hun-
dred million euros of loans and grants to support
low carbon investments in NRW industry.

3. New Wind Energy Adaption: to stimulate growth,
especially in machine and plant engineering, the
state government has set a goal of quadrupling the

share of wind energy in the electricity supply by
2020. 

4. Cogeneration: according to studies commissioned
by the NRW state government, 35 per cent of CO2
emissions and 35 per cent of raw materials can be
saved in NRW’s power generation through more
effective use of co-generation in power plants. The
state government has initiated an investment pro-
gramme, ‘Cogeneration’, allocating € 250 million
over several years.

5. Research: the state encourages research into tap-
ping new sources and locations for renewable
energy.

6. Networks and Storage: to strengthen the supply of
renewable energy, the state plans to enhance the
network of power transition lines by 400 km and
to quadruple the capacity of pumped storage power
plants.

7. Rhein-Ruhr District Heating: particularly in the
densely populated Rhein-Ruhr region, heat
sources in existing and planned power stations, as

Figure 28.7: UNESCO World Heritage Site Zeche Zollverein in Essen. Source: Thomas Wolf—own work. Licensed under
Creative Commons Attribution-ShareAlike 3.0 via Wikimedia Commons.
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well as renewable sources of heat and waste heat
systems, will be promoted.

8. Resource Efficiency: with the Efficiency and Energy
Agencies, the competition ‘Ressource.NRW’ and
an efficiency loan from the public NRW Bank for
businesses, the NRW state government intends to
promote energy and resource efficiency.

A flagship initiative for the Energiewende in NRW is
Innovation City Bottrop. In 2010 Bottrop won the
Innovation City Ruhr competition for energy effi-
ciency, organized by Initiativkreis Ruhr, a group of pri-
vate companies. The goal of the Innovation City Ruhr
project is to reshape an existing city, with all its indus-
trial facilities, green spaces, and neighbourhoods old
and new, along more sustainable lines (Reicher 2011).
Sixteen cities participated in the competition which
the city of Bottrop won with the blueprint for a low
carbon transition process with a substantial element
of participation. Interestingly, the fifteen municipali-
ties which took part in the Innovation City competition
have now created a network in order to learn from the
experiments and solutions developed in Bottrop.

The stated goal of Innovation City Bottrop is to
halve CO2 emissions by 2020 in an area of 25 square
kilometres and 14,500 buildings (Lechtenbömer/
Fischedick 2012; Reicher 2011). The target area
includes several neighbourhoods in the urban south of
Bottrop and represents in many ways the rich cultural
and social diversity of the Ruhr district. Housing,
employment, trade and commerce are intertwined in a
small area. By 2020 the city plans an exemplary appli-
cation of a number of innovations in energy efficiency,
decentralized power generation and electric transport.

Unlike other eco-city development schemes such
as Masdar City in the United Arab Emirates or Dong-
tan in China, Bottrop developed its solutions in a bot-
tom-up way, through collaboration between scientific
institutions, business, politics and civil society. 

The city of Bottrop plans to undertake approxi-
mately 100 projects in the following areas:

• Advice and information (e.g. preparation of energy
consultancy, information, thermographic imaging
of houses)

• City (e.g. greenhouses on roofs, LED street light-
ing, construction of photovoltaic noise barriers
along an autobahn)

• Energy (e.g. a sewage treatment plant as a hybrid
power plant, heat recovery from shower water, geo-
thermal and biomass energy from mine water)

• Housing (such as energetic renovation of houses
from the 1950s, 60s and 70s, construction of
model houses)

• Mobility (charging infrastructure sites, car sharing
of electric cars, fuel-cell powered buses)

• Industry and retail work (e.g. implementation of
solar energy into production processes, carbon-
neutral filling stations and climate-neutral retail).

The measures fall into two categories: measures that
municipalities and big organizational actors can take
(LED street lightning, hybrid power plants, energy-
efficient production processes) and measures which
requires different choices by consumers (energy-passive
houses, car sharing of electric vehicles). The energy
transition thus requires the cooperation of both con-
sumers and business. It also involves important infra-
structure issues in the domains of mobility (fast charg-
ing points for electric cars) and energy (smart grids,
power storage). 

28.7 Differences and 
Interrelationships between the 
Emscher and Bottrop Showcase 
Projects

The reconstruction and development of the Emscher
river system and Innovation City Bottrop can be inter-
preted not only as showcase projects but also as real-
world experiments (‘realexperiments’; Groß/Hoff-
mann-Riem/Krohn 2005) for developing sustainable
solutions for local and regional development. They
are laboratories for learning about new innovations
and forms of cooperation, as well as producing tangi-
ble results. For this reason they are of relevance for pol-
icy-learning not only for the Ruhr district but also for
the state of NRW and for regional policy actors in gen-
eral. In this section we will compare the different pro-
jects. 

Both projects relied on positive visions with clearly
defined outcomes. IBA Emscher Park promoted the
vision of clear water flowing in a natural riverbed for
one of the most polluted sewage channels in Europe.
Bottrop was based on a vision of halving energy con-
sumption and carbon emissions by increasing the
quality of life. Both visions were seen as daring, stand-
ing in stark contrast to the negative reality of heavy pol-
lution and unsustainable energy use. Bottrop is a flag-
ship project of energy transition. It should serve as a
reference point for what can be achieved through spe-
cific innovations, offering lessons about the technol-
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ogy, the usefulness of support action, product imper-
fections and marketing and distribution (cf. Kemp/
Schot/Hoogma 1998). 

Both Emscher Park and Innovation City Bottrop
are projects of for local ecological transformation.
Large areas are being transformed (or are to be trans-
formed) into something greener. They are real-world
experiments to investigate and show what is possible.
Both projects had specific goals and combined a top-
down element of guidance with a bottom-up element
of reaching goals, like the eco-cities Graz and Freiburg
examined in Rohracher and Späth (2013). In terms of
the actors as well as the type of projects there are some
important differences. The Emscher project draws on
an old structure of cooperation between municipali-
ties, through the Regionalverband Ruhr (RVR, Ruhr
Regional Association), as well as the Emscher Genos-
senschaft (Emscher Cooperative). The RVR is respon-
sible for regional planning. For almost a century the
RVR and its predecessors (SVR and KVR) have been
a permanent platform for cooperation between the dif-
ferent Ruhr communities, while the Emscher Genos-
senschaft is a cooperative of municipalities for manag-
ing water treatment (founded in 1899). 

In contrast, Innovation City Bottrop was initiated
to large extent by Initiativkreis Ruhr (Ruhr Initiative
Group). Initiativkreis Ruhr is an association of sixty-
eight companies with a total turnover of € 630 billion
and 2.25 million employees worldwide. Established in
1989, it pursues the vision of developing the Ruhr as a
strong and attractive location for business. One of the
initiatives of Initiativkreis Ruhr is the Zukunft Ruhr
2030 (Future Ruhr 2030) strategy. The strategy is
meant to be a regional development plan with a busi-
ness perspective (Osterhoff 2007). 

Even though Initiativkreis Ruhrgebiet represents
traditionally important actors in the Ruhr district, the
institution as such is a ‘new kid on the block’. Ralf
Schüle, the deputy director of the Wuppertal Insti-
tute’s research group for energy, transport and climate
policy, observes that the cooperation model of Inno-
vation City Ruhr represents an alternative approach to
the traditional formal and informal institutions and
networks. By representing primarily corporate deci-
sion-makers, it is to some extent a counter-model
against established governance structures.

Transition projects must be financed, as no physical
area can be converted without spending a substantial
sum of money. Where did the finance come from? In
the Emscher Park, financing came from various
sources: the municipalities, business actors and the
state of NRW. Interestingly, the most important

source of funding for the North Rhine-Westphalian
structural policies are the EU structural funds. During
the period from 2007 to 2013, NRW obtained € 1.3
billion for local development projects in the region.
The state government and private donors provided
another € 1.2 billion, making a total of € 2.5 billion
that will be spent in three priority areas:

• Priority 1: strengthening the entrepreneurial base—
€ 500 million

• Priority 2: innovation and the knowledge-based
economy—€ 1.25 billion

• Priority 3: sustainable urban and regional develop-
ment—€ 750 million.

The funding activities of the North Rhine-Westphalian
energy policies are bundled in the “progress” pro-
gramme. This offers a wide range of instruments to
promote the efficient use of energy and the use of
renewable energies in NRW, including solar heating
systems, ventilation systems, district heating, com-
bined heat and power generation, biomass facilities,
and passive houses. Since 1987, the progress pro-
gramme and its predecessor the REN programme
have funded several thousand projects with a funding
volume of more than € 500 million.

For Bottrop we do not have reliable information
about money being spent. The overall costs are esti-
mated at € 2.8 billion, of which € 2.3 billion is to
come from private partners, € 454 million from the
EU and the federal and state governments, and € 42
million from the city of Bottrop itself (Drescher 2012).
An important difference between the Emscher and
Bottrop cases is the scale of transformation. During
the Emscher transformation it was possible to success-
fully address different levels of infrastructure transfor-
mation (Wuppertal Institut 2013):

1. Ecological revitalization
2. Creation of new spaces for broad participation
3. Improvement of the quality of life
4. Increasing the economic value of the location
5. A new image for the location.

The Emscher transformation mainly addressed the
transformation of public infrastructure (the Emscher
river, parks, monuments, sewage systems etc.). It was
generally welcomed by the public, because it mainly
affected public infrastructure. In contrast, the low car-
bon transformation of Bottrop will affect not only
public infrastructure, but necessitates the active
involvement of private actors and the spending of € 2.5
billion by those actors. Private actors are known for
spending money for private matters (fitting in with
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consumer needs and business profits), not for public
matters. Public authorities will spend money for pub-
lic matters. The dependence on private parties (con-
sumers and companies) puts a constraint on Bottrop.
Without private parties willing to spend money on
energy conservation projects and low carbon energy
systems, Bottrop will not succeed. We should also not
expect products requiring lifestyle changes to diffuse
quickly. 

Energy transition also requires spending from pub-
lic and private actors. According to the former presi-
dent of the Wuppertal Institute, Peter Hennicke, sup-
port for the Energiewende from the traditional energy
sector is only marginal. More than forty per cent of
the money is from private consumers (civil society)
who are investing in renewable energy with the help
of government subsidies. Investments by the ‘Fat
Four’ energy utilities (E-ON,9 RWE, ENBW, Vatten-
fall) in green power generation amounts to just seven
per cent. 

In the case of energy, it has proved more difficult
to enrol industry. Dieter Rehfeld, head of the research
department for Innovation, Space & Culture at the
Institute for Work and Technology, observes a general
lack of integrated approaches in energy policy, with
the explicit management of conflicting objectives in
the political discourse. 

28.8 Regional and Supraregional 
Elements

In the transition literature, spatial issues are very much
neglected: “Space is only indirectly and implicitly
addressed. Both socio-technical regimes and full term
TIS [technological innovation systems] are implicitly
understood as footloose cognitive and institutional
structures that influence the activities of different
actors largely irrespective of their geographical loca-
tion” (Truffer/Coenen, 2012, p. 6). In the regional
development literature, related variety, differentiated
knowledge bases and policy platforms (based on rela-
tional and collective types of policy arrangements) are
considered key aspects behind the creation of new
clusters of innovation (Asheim/Boschma/Cooke

2012). More recently, the concept of institutional
entrepreneurship has emerged as an important factor
(Coenen/Benneworth/Truffer, 2012). Institutional
entrepreneurship refers to ‘activities of actors who
have an interest in particular institutional arrange-
ments and who leverage resources to create new insti-
tutions or to transform existing ones’ (Maguire/
Hardy/Lawrence 2004, cited in Coenen/Benne-
worth/Truffer 2012).

The Ruhr transition to a green economy is an
interesting case of a managed transition in a geo-
graphical area. In this section we will examine more
deeply the regional dimension as well as its interac-
tion with national and international factors. 

In our discussion of energy policies in NRW, we
offered details about the innovation and development
policies and specific agencies. The regional policies
are important, but according to Johannes Venjacob of
the Wuppertal Institute, the Energiewende in NRW
and Ruhrgebiet is to a large extent determined by
national decision-making—the phasing out of nuclear
power and the shift to renewables. The national Ener-
giewende is a conditioning factor in NRW, which tra-
ditionally specialized in energy generation but which
is governed by a coalition of Social Democrats and
Greens who pursue policy objectives highly compati-
ble with the objectives of the national Energiewende.

The NRW state government had played a fruitful
role in moderating and financing the activities of the
many regional and municipal actors. Nevertheless,
support was uneven. This was due to changing priori-
ties, especially under Wolfgang Clement, NRW prime
minister from 1998 to 2002, who later publicly turned
against the central objectives of the Energiewende
and left the Social Democratic party in 2008. Ambig-
uous political leadership and insufficient policy inte-
gration among the different NRW ministries got in
the way but could not stop the momentum of the
transition.

In NRW and particularly in the Ruhr district,
regional actors have long collaborated with each other
to create green business and to convert an obsolete
old industrial landscape into a place for recreation, liv-
ing and tourism. These changes have been largely led
by regional actors who managed to get federal and
EU support for their projects. 

Institutional entrepreneurship in NRW appears to
be a driving factor. The Siedlungsverband Ruhrkohle-
bezirk and its successor the Regionalverband Ruhr
(RVR) played an important role in setting the agenda
and in implementing and monitoring environmental
protection. Other institutional entrepreneurs like IBA

9 While this article is going to press, the realities of the
energy sector in NRW are in transition. As of December
2014 one of the largest German electricity providers, E-
ON, will split into two companies. The larger one will
be dedicated to seizing opportunities on the decentral-
ized renewable energy path, while the other will remain
on E-ON’s traditional fossil and nuclear trajectory. 
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Emscher Park and the Emscher Genossenschaft
(Emscher cooperative) seem to have given the imple-
mentation of the transformation a lasting momentum.

In the energy transition, the Ruhr Initiative Group
can be viewed as an institutional entrepreneur in
drawing attention to the green energy innovation, and
in attempting to position the Ruhr district as a com-
petitive centre for industry, commerce, research and
services. Among the flagship initiatives of the group
are Innovation City Bottrop, EffizienzCluster Logis-
tikRuhr (cluster for regional companies in the logistic
sector), the RUHR.2010 presentation of the Ruhr as
a European Capital of Culture in 2010, and the Ruhr
International School. 

Individuals played an important role. Examples of
key individuals are SVR’s director Sturm Kegel and
Willy Brandt, who both managed to put the issue of
protecting the human environment on the agenda by
highlighting the risk to public health. The seeds of the
Ruhr transition were thus sown by a concerned
regional decision-maker and a charismatic political
leader who was able to translate this concern into a
positive, concrete vision of a blue sky over the Ruhr.
Another influential individual is the Director of IBA
Emscher Park, Karl Ganser. He was not only able to
forcefully articulate the vision of a reconstructed
Emscher landscape but was also influential in coordi-
nating the financing and implementation projects that
provided integrated protection for the cultural and nat-
ural heritage of the Ruhr district along the Emscher
catchment. 

An interesting aspect of the Ruhr transition is that
the coal regime plays a certain role as a facilitator.
Some low carbon innovations in the region are based
on the legacy of the coal mining industry:

• The burning of coal mine methane (CMM) from
abandoned mines. CMM has a global warming
potential (GWP) 23 times higher than CO2. Burn-
ing CMM thus helps to reduce greenhouse gas
emissions compared to not burning it. The burn-
ing is done in co-generation plants. In 1997 the
first co-generation plant converted CMM into
electricity and heat. In 2012, 148 MW of electricity
were produced with CMM co-generation units
(Amprion 2012). 

• The use of geothermal heat of mine leachate. At
many mine sites, leachate has to be pumped out
regularly. In Bochum the geothermal heat of mine
leachate is used to provide heat for public build-
ings.

• Hydroelectric storage in abandoned mines. By
2018, Prosper-Haniel in Bottrop, the Ruhr dis-

trict’s last working mine, will be decommissioned.
Researchers at the Universities of Duisburg-Essen
and Bochum have developed plans to use aban-
doned mines after 2018 as pumped-storage hydro-
electric power stations with underground reser-
voirs. These power plants will serve two purposes.
On the one hand, they serve for load balancing
the supply of renewable energy. On the other, the
geothermal energy of the water, which is heated
up to 40 degrees, will be used for district heating. 

Clearly, the coal industry is not the driving force
behind most green energy and energy-saving projects,
but in some ways the mining heritage allows for the
creation of green energy which is not resisted by the
coal and mining actors. Two important drivers behind
innovation in green energy are the strong competence
in energy research, and Energiewende NRW. In total,
more than 750 scientists in several research institutes
and 250 companies in the Ruhr district work on
energy supply, power control and power plant con-
struction.10 A prominent example of the Ruhr’s
energy competence is the ef.Ruhr11 (Energieforschung
Ruhr GmbH), which is Germany’s largest association
of research chairs in the field of energy. More than
forty professors from the universities of Bochum,
Dortmund and Duisburg-Essen cover the entire spec-
trum of energy technology. They cooperate closely
with global business players of the region such as
E.ON, RWE and Evonik. Focal areas of ef.Ruhr are
research into reducing CO2 emissions in power gener-
ation, CO2 transport and storage, in particular Car-
bon Capture and Storage (CCS), and solutions for
upgrading coal plants with CO2 capture. The solu-
tions developed include a mobile plant for CO2 cap-
ture from flue gases, which won the “Hightech.NRW”
contest in 2008. 

Finally, this section turns to the interlinkages
between the green business and nature conservation
project, the ecological reconstruction project, and the
green energy transition project in the Ruhr district
and NRW. Each of the projects started at a different
time and had different aims. There is no simple cau-
sality from “blue sky” to “blue water” to “green
energy”. They are all part of the ecological moderniza-
tion process, often coupled with the belief that dealing
with ecological problems creates economic opportuni-
ties. 

10 For more information visit <http://www.ruhrenergy.de>.
11 For more information visit <http://www.efruhr.de>.
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An important background factor was that local
authorities were responding to problems of pollution,
depopulation and the loss of jobs in coal mining and
steel. A strong environmental movement and national
policies were another. Important policy decisions
were taken up by parliament. Flagship projects and
investments in education and research also helped to
make the transition from dirty industry to a green
industry in a greener landscape. The way in which the
different transitions are related to or even build on
each other is a topic for deeper analysis and will be
discussed in further workshops with experts and
stakeholders. 

28.9 The Lessons for Transition 
Management 

The Ruhr district has been in transition for four dec-
ades, ever since the decline of the coal and steel
industries was associated with major job losses. The
area has been revitalized thanks to investment in the
clean-up and projects such as the Emscher Landscape
Park. The analysis of the economic development
agency for the Ruhr district WMR established that the
region obtained economic strengths in resource effi-
ciency and sustainable consumption, as lead mar-
kets.12 In the Ruhr district, the lead market Resource
Efficiency constitutes 6.2 per cent of the regional
economy, which is considerably above the share for
Germany (3.6 per cent) and the state of NRW (3.9 per
cent) (see section 4). The strong energy sector is well
placed to take advantage of the growth potential for
renewable energy and energy efficiency created by the
national and regional Energiewende goals and pro-
grammes. None of the transitions is finished: the
share of coal is still higher than the share of renewable
and cities are becoming depopulated. The Ruhrgebiet
has 600,000 fewer inhabitants than in 1960. The city
of Essen now has 140,000 fewer inhabitants (LIT
NRW 2013).

It is interesting to investigate the Ruhr transition
processes from the point of view of transition man-

agement. Many of the elements of models of transi-
tion management as developed by Rotmans, Loor-
bach and Kemp (Rotmans/Loorback 2010; Loorbach
2007; Kemp/Loorbach/Rotmans 2007; Rotmans/
Loorbach 2010), are being confirmed by the eco-
restructuring of the Ruhr district: the importance of
an inspiring and concrete vision shared by most
actors, platforms for strategic thinking, special innova-
tion projects acting as stepping stones for transition
processes, and special transition institutions. Differ-
ent agendas are being aligned by institutional entre-
preneurs: improving air quality for health reasons,
environmental amenities, preserving industrial herit-
age, improving the quality of places, keeping labour in
the Ruhrgebiet and stopping depopulation. The Ruhr
case also underlines the importance of transition
showcases that speak to the imagination of people. It
confirms what has been said about real-world experi-
ments: that they help to “build a constituency behind
a product—of firms, researchers, public authorities—
whose semi-coordinated actions are necessary to
bring about a substantial shift in interconnected tech-
nologies and practices” (Kemp/Schot/Hoogma 1998:
186). Methodologically, it is difficult to ascertain the
precise role of specific projects in the overall transi-
tion. Flagships like IBA Emscher or Innovation City
Bottrop are necessary but certainly not sufficient. Like
Paredis (2013), we found that a lot of contingency is
involved in individual cases and that success was not
guaranteed. 

We consider the proximity of cooperative actors in
the state of NRW as a major reason for the success of
the eco-transition. While national ministries are
known to fight over competing policy choices with lit-
tle regard for policy coherence, regional actors and
city governments are more cooperative and more ori-
ented towards achieving results on the ground.
Despite setbacks and conflicts, there has been a long
period of cooperation in the Ruhr. Unlike what is pre-
dicted by transition theory, the old regime of coal
mining and heavy industry played a facilitating role:
technical knowledge about pollution and waste
helped to establish environmental technology busi-
nesses in the NRW area, abandoned quarries were
used for storage for renewables, and more than in
other states power companies in NRW can take
advantage of the regional energy cluster to promote
green power. A decisive factor (unique in Europe, but
similar to China) is that in Germany, state authorities
are responsible for innovation policy, much more than
national authorities, leading to and fostering regional
specialization. 

12 A lead market is a regional market that is the first to
adopt a global innovation design, thanks to a demand
advantage, a price advantage, an export advantage, a
transfer advantage and/or a market structure advantage
(according to Beise at <http://www.rieb.kobe-u.ac.jp/
academic/ra/dp/English/dp141.pdf>). In NRW and
Germany, Resource Efficiency and Sustainable Con-
sumption have obtained the official status of ‘lead mar-
ket’. 
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The ecological restructuring of the landscape in the
Ruhr district and the energy transition to sustainable
energy use project in NRW have top-down as well as
a bottom-up elements. The top-down elements con-
sists of a clear sense of direction and making available
money for transition projects. Interestingly, the largest
funder of the ecological restructuring projects is the
European Commission through its structural funds. 
The Ruhr transition consisted of a three waves of
change, which in some ways build on each other (fig-
ure 28.8: Main phases and elements of NRW sustain-
ability transition): 

1. The greening of dirty industries through pollution
control and policies for nature conservation, which
helped to establish an eco-industry (1961–1990)

2. The ecological reconstruction, clean-up and urban
revitalization of the Ruhr district (1989–2015)

3. The sustainable energy transition (2010 onwards). 

Interestingly, the transition frame served as a frame
even when the word transition was not used. The
overarching transition is the socio-economic Struktur-
wandel (structural change) due to the decline of
heavy industries. This coincided with growing envi-
ronmental awareness by citizens and politicians,
which was followed by the implementation of environ-
mental protection. The phase of agenda-setting and the
introduction of pollution control and nature conserva-
tion was marked in 1961 with Willy Brandt’s promise
of a blue sky above the Ruhr.

This phase was followed by a (partly overlapping)
phase of ecological reconstruction, clean-up and
urban revitalization of the Ruhr district, which
became manifest by the start of the IBA Emscher Park
in 1989. 

In 2010 a third transition process began: the tran-
sition to sustainable energy. The sustainable energy
transition is supported by NRW and national energy
transition programmes, as well as regional innovation
policies, of which the Innovation City Ruhr contest is
an example. 

The Ruhr district transformed against the back-
ground of wider economic and political develop-
ments. Relevant developments for the low carbon
energy transition are the prices of fossil fuels, the
European Emission Trading system for carbon allow-
ances (of which prices are temporarily low), and Ger-
man obligations under the UN Framework Conven-
tion on Climate Change (UNFCCC). 

The eco-restructuring of the Ruhr district presents
a remarkable case of a managed transition, bringing
out the importance of regional actors and regional
factors alongside external stimuli. The Ruhr transition
was embedded in a discourse of ecological moderni-
zation, which translated into political action and
matured into a societal transition. The idea of ecolog-
ical modernization later became a concept in social
theory. The politics of the (sociotechnical) processes
and the role of institutions and actors require deeper
analysis; it proved difficult to uncover these. Further

Figure 28.8: Main phases and elements of NRW sustainability transition. Source: The authors.
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comparative analysis is needed to determine to which
extent there is a unique German element in the Ruhr
transition. Our chapter is simply a first attempt to tell
the story of the Ruhr transition.

Annexe 28.1: Overview of Meetings with Stakeholders 
Involved in the Review of Information about the Ruhr 
Transition

This chapter is based on interaction with major stakehold-
ers of the Ruhr district, as well as the review of various inter-
net sources. The information was compiled in cooperation
with central regional stakeholders such as the
Emschergenossenschaft/Lippeverband (EG/LV), Regional-
verband Ruhr (RVR), Wirtschaftsförderung Ruhr (wmr),
and the Landesamt für Natur, Umwelt und Verbrauch-
erschutz (LANUV) NRW, as well as representatives of the
cities of Bochum, Dortmund and Essen. The information
was presented and discussed in a sequence of conferences
and workshops with governmental and non-governmental

stakeholders of the Ruhr district, involving the following
individuals: 
• 4.6.2012 at the Wuppertal Institute: Participants: Dr.

Wolfgang Beckröge (RVR), Mrs Trenk (RVR), Mrs Her-
zberg (City of Bochum), Mr Mühlenkamp (City of
Essen), Mrs Siepmann (City of Essen).

• 14.6.2012 at the RVR Essen: Participants: Dr. Beckröge
(RVR), Mrs Trenk (RVR), Mrs Snowdon (RVR), Mr Föl-
ster (City of Essen), Mr Hartwig (City of Bochum), Mr
Herzberg (City of Bochum), Mr Hönig (City of Dort-
mund), Mr Mühlenkamp (City of Essen), Mrs Siepmann
(City of Essen).

• 25.7.2012 at the RVR Essen: Participants: Prof. Dr.
Finke, Mr Gendries (RWW), Mrs Heinemann (City of
Bottrop), Mr Höing (City of Dortmund), Mr Jäger
(wmr), Mrs Mann (RVR), Mr Mühlenkamp (City of
Essen), Prof. Dr. Oldengott (EG/LV), Dr. Reuter
(Landesarbeitsgemeinschaft Agenda 21 NRW), Mrs
Semrau (EG/LV), Mrs Snowdon (RVR), Dr. Sommer-
häuser (EG/LV), Mrs Raskob (Councillor City of
Essen).
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29 Transition towards Sustainable Urbanization in Asia and Africa
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Abstract

Africa and Asia are two of the world’s least urbanized regions. But they are fast urbanizing; eighty per cent of
the world’s projected urban growth to 2050 is expected to take place in Africa and Asia. Even though cities in
Africa and Asia are increasingly recognized as engines of growth, they are sites of extremely high population
densities, congestion, informal housing and concomitant expansion of slums and squatter settlements, infra-
structure shortages and environmental degradation. As rapid urbanization continues, how Africa and Asia man-
age the urban transition will not just affect urban economic efficiency but will also define their greenhouse gas
footprint. This chapter compares the urbanization of both regions and discusses the challenges and opportuni-
ties for transition towards sustainable urbanization.3

Keywords: Africa, Asia, urban transition, green growth, sustainable urbanization.

29.1 Introduction123

Africa and Asia are among the world’s least urbanized
regions. But urbanization is occurring at an unprece-
dented pace; eighty per cent of the world’s urban pop-
ulation growth to 2050 is projected to occur in Africa
and Asia. The growth of their rural populations is pro-
jected to turn negative by 2018 (United Nations 2013a). 

The two regions share several common trends in
urbanization. The scale and rate of urbanization is
unparalleled in terms of urban population size and
urban extent. Cities are growing, both large and small.
The key factors behind urban growth are several and
include internal (rural–urban) and international migra-
tion, natural increase and reclassification of urban
boundaries (from rural to urban). Even though cities
are increasingly recognized as engines of growth, they
are sites of extremely high population densities, con-
gestion, informal housing and inadequate basic ser-

vices such as water supply, sanitation and solid waste
management. Many cities are bursting at the seams and
do not have the necessary institutions, policies and
investments to enable housing and infrastructure ser-
vice development. Ultimately, human well-being, espe-
cially the urban poor’s, will suffer.

Despite similarities, there are differences in the
two regions’ urbanization. The nature of urbanization
seems to differ. While Asian urbanization is often
associated with economic growth and has led to ris-
ing incomes and a lowering of poverty in Asian cities,
Africa’s urbanization has sometimes been said to
occur without growth (Fay/Opal 2000; Yeung 2011).
This pattern of ‘urbanization without growth’ is the
result of inappropriate policies that could not cater
for properly managed and planned urban develop-
ment. In developed countries urbanization took root
during the industrial revolution, at a time when there
was ‘redundant’ labour in the rural areas and an
increase in demand for labour in urban areas. The
same cannot be said about the process of urbaniza-
tion in Africa. This is mainly because African urban
economies (weakened by institutional problems such
as extreme centralization, misguided policies, rampant
corruption and external factors such as unfair global
trade practices) have failed to absorb the growing
urban populations. 
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This chapter will compare the two regions’ urban-
ization and discuss the consequences and opportuni-
ties for transition towards sustainable urbanization. As
rapid urbanization continues, how Africa and Asia man-
age the urban transition will affect not just urban eco-
nomic efficiency but also their greenhouse gas foot-
print. 

International evidence points to a strong connec-
tion between urban growth and increased energy use
for a given unit of economic growth (Kamal-Chaoui/
Grazi/Joo et al. 2011). Others have argued that green-
house gas emissions and energy efficiency are directly
and permanently influenced by urban form and den-
sity (The World Bank 2010; Suzuki/Cervero/Iuchi
2013). In other words, urban planning, city design and
infrastructure investment choices can have a substan-
tial impact on energy demand and emission trends.
Recent evidence suggests a clear correlation between
investments in energy-efficient infrastructure and eco-
nomic growth (Ostojic/Bose/Krambeck et al. 2013).
Against the upcoming inevitable doubling of urban
population in Africa and Asia, it is imperative that cit-
ies take full advantage of the potential benefits of sus-
tainable use of urban space. Any failure to transition
to sustainable urbanization can but represent a major
opportunity lost. 

The remainder of this chapter is organized as fol-
lows. Section 29.2 offers a brief overview of the
urbanization patterns of the two regions under discus-
sion—Africa and Asia, focusing on distinctive charac-
teristics and trends and comparing areas of commonal-
ities and differences. This is followed by a rapid review
of their key challenges and the implications for sustain-
able urbanization (section 29.3). Section 29.4 considers
the opportunities for green growth, illustrated by Asian
examples, and section 29.5 concludes with lessons and
policy implications for sustainable urbanization.

29.2 Urbanization Patterns 

Africa and Asia share many similarities. They are the
world’s two largest regions. Asia, covering 30 per cent
of the world’s land area (58 countries) and 61 per cent
of its population, is the world’s largest region (United
Nations Economic and Social Commission for Asia
and the Pacific 2013). Two countries—China and
India—contribute about 60 per cent of Asia’s popula-
tion. Africa is the world’s second largest region (55
countries), occupying 20 per cent of the world’s land
area and about 15 per cent of its population. Africa
and Asia’s populations are projected to continue to

grow. By 2100, Asia is expected to be 2.2 times as
populous as Africa (United Nations 2004). Given
their vast geographical expanse, Africa and Asia con-
tain diverse cultures, economy, environment and insti-
tutions. 

In terms of demography, as Zlotnik discusses else-
where in this volume, Africa is a comparatively ‘young’
continent with high fertility rates. The average age of
its population is 18 years; 40 per cent of Africans are
aged 14 years or less and 34 per cent aged between 25
and 59 (World Review n.d.). However, by 2030, it is
projected that many African countries will have a
growing ageing population. The proportion of Afri-
cans who live to age 65 is anticipated to increase from
3.2 per cent in 2010 to 4.5 per cent in 2030. Several
middle-income African countries such as Mauritius,
Tunisia, Morocco, Algeria, Egypt and South Africa are
projected to have 4.5–7.3 per cent of their population
aged 65 or older (AfDB 2012a). Understanding this
population structure and the changing demographic
trends is crucial for urban futures. 

Like Africa, Asian population is relatively young
(median age in Asia is 30). But population ageing is
occurring rapidly (more rapidly than it has in Western
countries) and at a much earlier stage of economic
development. The proportion of Asian people under
age 15 is projected to decline while the number of
people aged 65 and over is expected to increase by 314
per cent from 207 million in 2000 to 857 million by
2050 (United Nations 2001). Japan has the most rap-
idly ageing population in Asia and the world; 36 per
cent of its population will be 65 or older by 2050 and
median age will rise from 45 in 2010 to 53 in 2050
(United Nations 2013b). India has the youngest popu-
lation in terms of size (704 million people aged below
30 with a median age of 25.4 in 2011) while Lao Peo-
ple’s Democratic Republic is the youngest Asian coun-
try in terms of median age (median age of 20).

Africa and Asia are among the world’s poorest and
least urbanized regions. Asia has the largest number of
the world’s poor (63 per cent). Estimates indicate that
some 750 million people in Asia are living on less than
US$1.25 a day, 57 per cent in urban areas (Wan/Sebas-
tian 2011). Many of the urban poor do not have
proper housing and access to basic services—one-third
have no access to safe water, two-thirds do not have
access to adequate sanitation, more than half live in
slums. In 2010, Africa was the world’s least urbanized
region with 40 per cent (414 million) of its population
living in urban areas while 42.2 per cent (1.76 billion)
of Asia’s population lived in urban areas (United
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Nations 2013a). However, in the coming few decades,
it is anticipated that this settlement pattern will change.

29.2.1 Rapid Urbanization Anticipated

Both Africa and Asia are urbanizing rapidly. From
1990 to 2010, Asia’s urban population increased from
31.5 per cent to 42.2 per cent (over 754 million peo-
ple), registering the highest percentage increase
among all regions in the world. No other region has
experienced such an increase in absolute numbers in
such a short time. Every day, an estimated 120,000
people are added to Asian cities (Roberts/Kanaley
2006). Asia’s urban population is projected to increase
to 63 per cent between 2010 and 2050. Many of the
new urban residents are expected to be poor people. 

As summarized in table 29.1, Africa and Asia will
have the highest urbanization rates in the world in the
coming decades. Their urban populations are pro-
jected to double between 2000 and 2030. By 2050,
about 58 per cent of Africa’s population will live in
urban areas (United Nations 2012). Africa’s urban
population will increase from 414 million to over 1.2
billion by 2050 while Asia’s urban population will
grow from 1.8 billion to 3.3 billion. The largest
increases in urban population are expected to take
place in China and India in Asia, and in Nigeria in
Africa. Between 2014 and 2050, China, India and
Nigeria are expected to add 292 million, 404 million
and 212 million urban dwellers respectively (United
Nations 2014). 

The urban expansion has not been uniform but
varies substantially across countries and over time.
There is a diversity of urbanization patterns. What this
means is that there is no single urban transition.

Africa’s urban populations are unevenly distrib-
uted over the continent’s subregions. North Africa is

the most urbanized subregion (53.5 per cent), fol-
lowed by Southern Africa (47.1 per cent) and West
Africa (44.1 per cent). East Africa is the least urban-
ized (24.6 per cent), but the most rapidly urbanizing
region of Africa (UN-HABITAT 2008). The process
of urbanization in Africa is usually highly influenced
by the movement of people displaced by drought,
famine, ethnic conflicts, civil strife and war. Acute lev-
els of urban poverty and crime and haphazard urban
settlements are common characteristics of urbaniza-
tion in Africa. The poor live in poor neighbourhoods
where they face dire economic and social hardships.
Most are uneducated and unskilled workers who have
migrated to urban areas, encouraged by the push-and-
pull factors associated with rural–urban migration. 

Urban centres play a pivotal role in the production
of goods and services; they are centres of employ-
ment, technology and innovations. Urban areas
account for about 55 per cent of Africa’s GDP (UN-
HABITAT 2008). The common contention is that
with urban growth, there is an increase in the use of
technology, especially mobile phones, flight connec-
tivity, internet connectivity and a general improve-
ment in information and communication technolo-
gies in Africa (Obeng-Odoom 2011). At the same time,
others have argued that urbanization in Africa has
deviated from an ideal development trajectory, contin-
uing even in periods of negative growth, which the
World Bank called ‘urbanization without growth’
(Fay/Opal 2000; Barrios/Bertinelli/Strobl 2006).
Their evidence suggests that ‘urbanization without
growth’ is caused by distorted location policies, mis-
guided policies to stop rural–urban migration, inade-
quate planning, and corruption, among other factors,
all of which have combined to make it difficult for Afri-
can cities to properly address the ever-increasing popu-
lation pressure, plan urban infrastructure and develop-

Table 29.1: Urbanization Levels, 1950–2050. Source: United Nations (2012).

Major area

Percentage urban Rate of urbanization
(percentage)

1950 1970 2011 2030 2050 1950-1970 1970-2011 2011-2030 2030-2050

Africa 14.4 23.5 39.6 47.7 57.7 2.47 1.27 0.98 0.96

Asia  17.5 23.7 45.0 55.5 64.4 1.52 1.57 1.10 0.74

Europe 51.3 62.8 72.9 77.4 82.2 1.02 0.36 0.31 0.30

Latin 
America & 
Caribbean  41.4 57.1 79.1 83.4 86.6 1.61 0.80 0.28 0.19

Northern America 63.9 73.8 82.2 85.8 88.6 0.72 0.26 0.22 0.16

Oceania 62.4 71.2 70.7 71.4 73.0 0.66 -0.02 0.05 0.12
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ment, and grow urban economies to become engines
of growth or pivotal centres of industrialization.

Another interesting phenomenon often associated
with urbanization in Africa is that a large number of
the growing urban population is absorbed by the
intermediate and smaller cities of 500,000 inhabit-
ants, and not by larger cities (UN-HABITAT 2008).
But smaller cities often have fewer human, financial
and technical resources at their disposal to deal with
urbanization (United Nations Population Fund 2007).

In Asia, the Pacific subregion, comprising Aus-
tralia, New Zealand and Pacific Islands, is the most
urbanized subregion (70.2 per cent) followed by
North and Central Asia (63.9 per cent), East and
North-east Asia (50 per cent), South-east Asia (41.8
per cent) and South and South-west Asia (33.3 per
cent) (UN-HABITAT 2010a). There are variations
within subregions. For instance, Singapore in South-
east Asia is 100 per cent urbanized while Kyrgyzstan,
Turkmenistan and Uzbekistan in North and Central
Asia have less than 50 per cent of their populations liv-
ing in cities and towns. 

For Asia’s two major countries, China’s urban pop-
ulation has increased from 27 per cent in 1990 to 36
per cent in 2000 and 51 per cent in 2012 and is pro-
jected to reach 70 per cent (1 billion) by 2030. About
80 per cent of this increase can be traced to rural–
urban migration and urban area reclassification while
the remaining 20 per cent is by natural increase. This
urbanization trend is reflected in India though about
60 per cent of urban growth is due to natural increase
and less than 20 per cent to rural–urban migration.
Even at a relatively low level of 31 per cent urbaniza-
tion, India’s urban population is the second largest in
the world. Its urban population is projected to
increase from 377 million in 2011 to 600 million (40
per cent) by 2030, an increase of over 200 million in
20 years. On current trends, by 2050, it is projected
that India’s urban population will constitute nearly 50
per cent of its total population.

The trend points to Asia heading towards a dis-
persed urbanization pattern with more pronounced
expansion in small and medium-sized cities. The
majority (60 per cent) of Asia’s urban population lives
in small (49 per cent) and medium-sized (11 per cent)
towns with a population of less than 1 million (UN-
HABITAT 2010a). These cities, together with metro-
politan cities (with populations of 1–10 million, 29 per
cent) and megacities (with over 10 million people, 11
per cent), will drive future urban growth in Asia. Asian
cities are increasing in number and size, with many
doubling their population every 15–20 years. Estimates

indicate that Bangkok’s population has risen from 1 to
8 million within 45 years while other Asian cities
increased their population by this amount in half that
time—Dhaka 37 years and Seoul 25 years—as compared
to 130 years in the case of London (UN-HABITAT
2004). 

29.2.2 Growing Cities 

The number of large cities, including megacities, with
disproportionate urban primacy is growing. Currently,
there are two megacities in Africa—Lagos and Cairo,
with about 11 million inhabitants each—while Asia has
thirteen megacities, half of the world’s twenty-five
megacities (United Nations 2012). The world’s seven
largest megacities are in Asia with Tokyo being the
largest, followed by Delhi with 23 million inhabitants.
The number of Chinese cities with more than 1 mil-
lion people (million-plus cities) is expected to increase
from about 90 to 221, including six megacities, by
2030, while the number of million-plus cities in India
is projected to increase to 68 over the same period, of
which six will be megacities. 

Despite various efforts to restrict the growth of
megacities (such as green belt and transmigration
schemes), the exurban areas around megacities have
continued to grow, engulfing small towns and other
settlements on the urban periphery and forming
sprawling mega-urban regions. Examples include the
Pearl River Delta Region, China, with an estimated
150 million people, and the Jakarta-Bogor-Tangerang-
Bekasi Region (Jabodetabek), Indonesia with an esti-
mated 28 million. The planning and governance mech-
anisms, however, are often fragmented even though
there are obvious economic interrelationships among
the urban places within the mega-urban region.  

That is to say, the peri-urban areas in many large
cities are fast expanding, sometimes stretching to 100
kilometres from the urban core. The urban area of
Shanghai, China is projected to grow from 410 square
kilometres to 1,100 square kilometres (150 per cent) in
less than ten years (Martin 2005). Noting the unique
feature of Asian urbanization, McGee (2009) has
coined the term ‘desakota’ (village-city) to describe
Asian urban agglomerations and indicate their mixed
rural–urban characteristics. Asian cities are character-
ized by mixed land use development and high popula-
tion densities (e.g. Bangkok, Hong Kong SAR, Seoul,
Singapore). Formal and informal activities often take
place in the same space while residential develop-
ments are located next to commercial activities. Many
Asian cities have high population densities, the high-
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est in the world, ranging from 10,000 to over 20,000
people per square kilometre (e.g. Mumbai, Kolkata,
Karachi, Seoul). This can be traced to several factors
including market forces, planning or other govern-
ment policies and transportation patterns. 

Over the past two decades, many Asian countries
have started to recognize cities as engines of eco-
nomic growth and to reorient national policies to pro-
mote urbanization. China has championed an urbani-
zation strategy that develops city clusters across its
Central, Western and North-eastern regions into
engines of growth, transitioning from a rural, agricul-
tural society to an urban industrial economy and lift-
ing some 660 million people out of poverty. China’s
Pearl River Delta Region (0.4 per cent of China’s land
area and 3.5 per cent of its population), for example,
contributes 10 per cent of the country’s GDP and 30
per cent of its exports. Chinese cities’ contribution to
GDP is expected to rise from 75 per cent to 95 per
cent by 2025 (McKinsey Global Institute 2009). 

Similarly, the urban sector in Indian cities contrib-
utes about 60 per cent of GDP (Government of India
2011). This contribution is projected to rise to 75 per
cent by 2021 and over 70 per cent of new jobs are
expected to be created in cities. The suggestion is that
cities provide large economies of agglomeration; urban-
ization and economic growth are often concomitant
processes in Asian cities.

29.3 Urban Challenges

While urbanization may represent economic opportu-
nity, it also brings many and varied challenges that
threaten the liveability of cities. Much has been written
about the challenges and impacts of rapid urbanization
(Yeung 2011; UN-HABITAT 2010a; Yuen 2009). The
unprecedented scale, size and continued expansion of
cities have produced enormous problems, from the
decay of inner city areas to urban sprawl, uncon-
trolled peri-urban area development, ill-regulated land
use, urban housing shortages, congestion, and environ-
mental pollution. The demand for urban living, in
terms of land, housing, transport, water and energy
supplies, social services, etc., has frequently exceeded
supply. 

In many cities, century-old buildings are being
cleared to build modern roads and high-rise buildings
(Yuen 2013). Untreated domestic, municipal and
industrial waste seriously pollutes rivers and local
drinking water supplies and threatens coastal fisheries
and livelihoods in several Asian cities (e.g. in China,

Malaysia, Vietnam). Expansion of cities and their
built-up areas modifies the local and regional climate
mainly by the production of pollution and the urban
heat island effect with knock-on effects on agricultural
land, biodiversity and ecosystem services (Crutzen
2004; UN-HABITAT 2011; Angel 2012). That is, cities
are drivers of climate change.

29.3.1 The Bane of Rapid Urbanization, Africa

As cities grow in size, they become more complex and
the ability to manage them becomes a daunting chal-
lenge (box 29.1). Rapid urbanization is often followed
by urban poverty, with the prospects of a dignified
and productive life continuing to elude the poorest
among Africans and Asians. As a result, more and
more urban poor are pushed into the informal sector
and unplanned settlements (Figure 29.1). As many as
nine out of ten urban workers in Africa are employed
informally, working long hours at very low incomes.
Despite African cities generating over 50 per cent of
the continent’s total GDP, Africa’s poor, who earn
less than US$2 per day, constitute about 61 per cent of
the continent’s population (AfDB 2012b). 

The other major challenge of urbanization in
Africa is related to urban crime and insecurity. The lack
of employment opportunities as well as basic social ser-
vices such as shelter and sanitation services have
eroded the dignity of the poor, particularly youth in
urban areas. As most of the youth slide into poverty,
they join criminal groups and gangs in search of soli-
darity, identity and empowerment and hence resort to
violence and crime to earn a living. In the recent past,
inter-state conflict has significantly declined in Africa
while urban insecurity, violence and crime have dra-
matically increased in African cities (UN-HABITAT
2014). Africa has the highest rate of urban crime
worldwide (and Asia the lowest).  

The higher incidence of Africa’s crime has been
traced to poverty, inequality, external economic
shocks, social exclusion and weak political institutions
(Fox/Hoelscher 2012). The prevalence of crime and
the escalating urban crime rate can be expected to
adversely affect foreign direct investment in urban
Africa and reduce employment opportunities for its
youth. Such reduction can potentially lead to large-
scale social unrest similar to that recently experienced
in Northern Africa, dubbed the ‘Arab Spring’.

In Africa, inadequate and debilitated infrastruc-
ture is adversely affecting the continent’s economic
growth and reducing private sector productivity
(UNECA 2009). Low-level energy access including an
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average rural electrification rate of 10 per cent and a
railway network density that ranges from 30 to 50
kilometres per million people pose a major challenge
to African development (AfDB 2012b). The propor-
tion of people in Africa still without electricity is
higher than in any other continent; the rate of urban
electrification is lower than in any other continent.
The 2010 data indicates that the urban electrification
rate in Africa is 69 per cent compared to 96 per cent

for China and East Asia and 89 per cent for South
Asia (International Energy Agency 2010). 

Although the challenge of urban transportation in
African cities is not new, the situation is getting worse
daily (figure 29.2). Rising traffic and congestion levels
are having far-reaching negative economic, social and
environmental impacts on the cities. The increasing
use of personal cars has choked roads, endangering
the safety of pedestrians and the health of city resi-
dents. Pollution (including noise and automobile

Figure 29.1: A hotel in the slums of Nairobi, Kenya. Source: Authors.

Box 29.1: Cairo: Africa’s Megacity. Source: The author.

With a population of about 11 million (2011), Cairo
remains by far Africa’s largest city. According to UN-HAB-
ITAT (2010b), the population of Cairo will grow by 2 per
cent annually between 2010 and 2020. Cairo and Alexan-
dria are the main economic engines of Egypt, with 57 per
cent of all manufacturing activities located in the Greater
Cairo area. About 67 per cent of the GDP of Egypt comes
from the metropolitan area of Cairo. Industries include
textiles, cotton and food processing. The service sector
and tourism are the main source of revenue and employ-
ment for the workforce in Cairo. Like in any other megacity,

rapid urban growth has resulted in serious problems in
most aspects of settlements and the life of its population.
To address these challenges, the government has
embarked on an ambitious plan to steer the urban popula-
tion to new settlements or areas. In this regard, the policy
is to redirect the population pressure from the Nile valley
to the adjacent desert plateau. The government has also
introduced policies to decentralize population and activi-
ties from Cairo to local and regional levels in order to man-
age its growth and address the challenges of population
pressure on this megacity.
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emissions) has become a serious impediment to urban
quality of life. This is made worse by the difficulty in
enforcing regulations pertaining to vehicle inspections
that address safety and emissions. 

Declining urban densities associated with sprawl
and combined with weak, fragmented, and under-
funded authorities that are unable to maintain or
expand existing urban transport services have not
only increased travel distances but also pushed up the
price of public transport. The poor are often the
worst affected, being excluded from work and social
services. Facilities for pedestrians are very poor and
those for bicycles and other non-motorized transport
are non-existent. Improving urban transport in Afri-
can cities is an urgent priority and will depend on a
strategy of coordinated measures to improve infra-
structure, traffic management, service quality and net-
work reach. 

29.3.2 The Bane of Rapid Urbanization, Asia

Although Asian cities have made some progress in
reducing poverty and achieving the Millennium Devel-
opment Goals, basic urban infrastructure services—
water supply, sewerage, solid waste management,
storm water drainage, transport—still require major
improvement. Over 60 per cent of the world’s slum
population (505 million people) continues to live in
Asia. In many Asian cities, more than 50 per cent of
urban residents live, often under hazardous conditions,
on land where title is disputed. The living conditions of
migrants are poor; they normally live in illegal, over-
crowded, unhygienic squatter areas (figure 29.3).

The state of infrastructure in most Asian cities
(large and small) is equally beset with problems relat-
ing to coverage, quality, operation, persistent underin-
vestment and poor maintenance (figure 29.4). Even
though India’s power sector has been expanding in
recent years, it still has the problem of providing ade-
quate power to meet the needs of its growing econ-
omy (US Energy Information Administration 2013).

Figure 29.2: Rising traffic congestion in Nairobi city, Kenya. Source: Authors.



620 Belinda Yuen and Asfaw Kumssa

Estimates indicate that 25 per cent of India’s popula-
tion lacks basic access to electricity (6 per cent in
urban areas and 40 per cent in rural areas), and elec-
tricity blackouts are common in electrified areas. In
the water sector, 70 per cent of its urban population
is covered by individual water connection. Duration
of water supply in Indian cities is between 1 and 6
hours. Less than two-thirds of India’s urban house-
holds are connected to a sewerage system and in
some cities only about 20 per cent of sewage gener-
ated is treated before disposal. About 13 per cent of
India’s urban population defecate in the open. These
problems are not unique to India. They happen to var-
ying degrees in many other cities in the developing
countries of Asia and Africa. 

29.3.3 Failure to Act—the Consequences

Failure to meet infrastructure needs could stifle eco-
nomic growth and, ultimately, human development.
Estimates suggest that a rise of 1 per cent of GDP on
infrastructure investment could generate an additional

3.4 million direct and indirect jobs in India, while the
consequent deterioration in energy, housing, commu-
nications, transport and water facilities from the fail-
ure to close the infrastructure gap would restrain eco-
nomic growth by 3 to 4 percentage points of GDP
(Tahilyani/Tamhane/Tan 2011; McKinsey Global
Institute 2013). Moving in lockstep with urbanization,
US$8 trillion is estimated to be required in infrastruc-
ture investment (energy, transport, telecommunica-
tion, water and sanitation) over the next ten years to
redress Asia’s historical underinvestment and growing
demand. 

The projected increase in urban populations to
Asian cities calls for unprecedented construction. Esti-
mates suggest that Asia’s daily additional 120,000
urban dwellers would require the construction of over
20,000 new houses, 250 km of new roads, and addi-
tional infrastructure to provide more than 6 megali-
tres of potable water (Roberts/Kanaley 2006). On an
individual country level, rapidly urbanizing China
could require 5 billion square metres of road, 28,000
kilometres of metro rail and 40 billion square metres

Figure 29.3: Squatter settlement in Metro Manila, The Philippines. Source: Authors.
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of floor space (20,000–50,000 new buildings of more
than 30 floors) over the next twenty years (McKinsey
Global Institute 2009). Urban China is projected to
require 700–900 gigawatts of new coal-fired power
between 2005 and 2025 (50 new power plants a year)
to keep pace with urban and manufacturing growth.
This will only further increase China’s greenhouse gas
emissions, strengthening its position as the world’s
largest emitter of greenhouse gas.

China generates 24 per cent of the world’s green-
house gas emissions (United Nations Environment
Programme 2013). It urgently needs to shift towards a
model of economic growth focused on low carbon
emissions. More than 1 million people living in the
coastal areas of China could be displaced and a land
area the size of Hong Kong SAR could be submerged
by 2050 if the country does not take action to prepare
for rising sea levels (ADB 2013). Climate-proofing of
China’s infrastructure, including roads and drainage,
could cost up to US$44 billion per year between 2011
and 2050. 

Climate change affects the vulnerability of cities,
especially those in low-elevation coastal zones. Africa
and Asia (South, South-east and East Asia) are key
regional hotspots of coastal vulnerability (IPCC 2014).

Several African cities such as Accra, Durban, Lagos,
Luanda and Maputo are located in low-lying coastal
areas that are prone to flooding. Climate change is
likely to put millions of these people at risk. Changes
in the frequency, intensity and duration of climate
extremes (droughts, floods, heatwaves, among others)
have adversely affected the livelihoods of their urban
population, particularly the poor and other vulnerable
communities who live in slums and marginalized set-
tlements. Extreme changes in weather patterns have
increased incidences of natural disasters and adversely
affected all key sectors of the economy including the
urban economy, agriculture and forestry, water
resources and health.

Yet African cities’ ability and readiness to predict
and respond to potential complex emergencies, to
mitigate natural and other disasters through disaster
risk reduction, climate change adaptation planning
and ecosystems management are either very weak or
altogether lacking. To make matters worse, some Afri-
can cities are developing new ‘ecologically unfriendly’
configurations (e.g. using heat-retaining building
materials that raise urban temperatures) or ‘urban fan-
tasies’ of modernist high-rises and highways that are
disconnected from the urban core and African land-

Figure 29.4: Lack of proper solid waste disposal creates an environmental problem in Jakarta, Indonesia. Source:
Authors. 
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scape, further compromising their resilience to cli-
mate change. 

Increasingly, international organizations including
UN-HABITAT (2009) have advocated proper urban
planning to better respond to the growing urban pop-
ulation and urbanization. In the absence of appropri-
ate and effective urban planning and implementation
strategies, African and Asian countries will end up
with “spiralling poverty, proliferation of slum and
squatter settlements, inadequate water and power sup-
ply, and degrading environmental conditions” (UN-
HABITAT 2009: 26). But with comprehensive urban
planning and implementation strategies, urbanization
in Africa and in Asia can transition to jump-start sus-
tainable urbanization and promote much-needed polit-
ical, social and economic development (UN-HABITAT
2010b).

29.4 Opportunities for Green Growth

In part through the effort of international organiza-
tions such as the ADB, the OECD, the World Bank
and the United Nations, the notion of green growth,
first introduced in Asia, has been increasingly offered
as a response to cities to forge new ways of acting to
reduce greenhouse gas emissions in a climate-changed
world. Green growth is defined as a sustainable eco-
nomic growth “that is either compatible with or
driven by reduced emissions, improved efficiencies in
the use of natural resources and protection of ecosys-
tems” (AfDB 2012b: 5). As Hallegatte/Heal/Fay et al.
(2011: 2) stated, green growth is “about making
growth processes resource-efficient, cleaner and more
resilient without necessarily slowing them.” 

Others have argued that haphazard and unsustain-
able development carries the risk of locking the city
into an inferior option of development and may in the
longer term result in a loss of competitiveness, retard-
ing economic growth and generating legacy costs for
decades (Anas/Timilsina 2009; Corvellec/Campos/
Zapata 2013). Even so, escaping lock-ins is possible

and the case for cities to transition towards more sus-
tainable development styles is compelling (Bulkeley/
Broto/Hodson et al. 2011; Hallegatte/Heal/Fay et al.
2011; Bridge/Bouzarovski/Bradshaw et al. 2013). Mov-
ing towards such a development path would require cit-
ies to not only anticipate growth and manage its out-
comes more effectively but also to fundamentally
change the way they produce and consume energy and
resources.

Making the transition is understandably not easy.
Many questions remain, especially relating to analys-
ing and understanding the urban complexity and the
processes of transition—what are the mechanisms that
can be used to effect the transition to green growth?
As the effects of climate change intensify and the ris-
ing prices of energy are felt, many cities are awakening
to the inevitable need to become more proactive in
rethinking and repositioning to achieve greater urban
sustainability. According to the United Nations Eco-
nomic and Social Commission for Asia and the Pacific
(2012), forty-two million Asians were pushed back
into poverty in 2011 due to energy and food price
increases. 

In the context of Africa, the transition to green
growth means “pursuing inclusive economic growth
through policies, programmes and projects that invest
in sustainable infrastructure, better natural resources,
build resilience to natural disasters, and enhance food
security” (AfDB 2012b: 5). Pursuing the path of green
economy will assist Africa in overcoming the twin
challenges of rampant poverty and climate change
(box 29.2). 

Obviously, not all green growth options are cheap.
An economy that is driven by green growth cannot be
created overnight. Nonetheless, some African coun-
tries have embarked on the path of green growth.
Rwanda has committed itself to a long-term green
growth strategy. Its Vision 2020, adopted in 2002,
outlines a long-term national development strategy to
achieve economic development and poverty allevia-
tion by modernizing Rwanda from an agrarian econ-
omy into a regional service and knowledge-based hub

Box 29.2: Africa’s Path to Green Growth. Source: The author.

The African Development Bank (AfDB 2012b) has argued
that green growth will have the desired impact on Africa’s
two major problems—poverty and climate change—if it is
packaged within the following three focal areas:

1. promoting sustainable infrastructure including access
to renewable/low carbon energy and energy efficiency;
sustainable transport; and sustainable cities;

2. efficient/sustainable management of natural assets
including land (agriculture, forests, and other land
uses); water (freshwater, marine); and minerals;

3. building resilience of livelihoods including physical/cli-
mate; economic; and social.
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with an emphasis on green economy. Similarly, Ethio-
pia has committed itself to an economy that is based
on a green growth strategy to achieve a middle-
income country by 2025. In Kenya, where only five
per cent of the rural population has access to electric-
ity, the Menengal geothermal energy project is
expected to increase energy production by 26 per cent
by 2018, thereby providing clean and inexpensive
energy for about 500,000 households and 300,000
small businesses (AfDB 2012b).

The unprecedented increase in urban population
opens new opportunities to improve urban develop-
ment. As Roberts and Kanaley (2006) posited, the
future prospects of Asian cities will be determined by
the management of their sustainability, that is, eco-
nomic, social and environmental sustainability. 

29.4.1 Some Asian Examples

Green growth has been adopted as a regional sustain-
able development strategy in Asia since 2005 during
the Fifth Ministerial Conference on Environment and
Development in Asia and the Pacific. South Korea is
the first Asian country to introduce a green growth
strategy. Championed by its president Lee Myung-bak
on the sixtieth anniversary of the founding of South
Korea, green growth is put forward as the country’s
next growth engine with projections to generate addi-
tional economic output (206 trillion won) and new
jobs (1.8 million) (Kim 2010). 

Since August 2008, South Korea has adopted a
new national development paradigm based on the
concept of low carbon green growth. This is being
pursued in a comprehensive way that includes not just
strong commitment from its president, as the head of
state, to climate change mitigation but also a whole-
of-society concerted focus on green innovation for
economic growth, green transport, green purchasing
and public support for green growth and green living.
The purpose is to reduce the country’s greenhouse

gas emissions by thirty per cent and to position South
Korea among the world’s top seven leading countries
in green growth by 2020. South Korea offers a case of
how strong government leadership and political com-
mitment are brought to bear to act as a catalyst for
economic system change and engage businesses and
the public to support the transition towards a green
economy. 

Under the Korean Law for Low Carbon Green
Growth, which came into effect in May 2010, the
state is obliged to invest at least two per cent of GDP
in low carbon production and consumption. In this
regard, South Korea has been implementing eco-label-
ling since 1992. In 2001, its Ministry of Environment
implemented the Environmental Declaration of Prod-
ucts, a standardized ISO 14025/TR and life cycle
assessment-based programme, and in 2005, enacted
The Promotion of Purchase of Environmentally
Friendly Products Act. The green growth effort is
being implemented through the National Strategy for
Green Growth (2009–2050) and five-year develop-
ment plans (box 29.3). 

In consequence, South Korea has increased its
green overseas development assistance. It launched
the Global Green Growth Summit at the G20 Sum-
mit in November 2009 and a Green Technology Cen-
tre for international green technology cooperation,
including cooperating with developing countries in
green growth and climate action. Even though still at
the implementation stage, the number of venture
start-ups in green industries has increased by more
than forty per cent since 2009, and the Korean bullet
train network is being expanded to connect most
major cities nationwide by 2020. 

More Korean citizens are becoming socially aware
of green living and are participating in green lifestyle
choices. The number of households who have joined
the carbon point programme increased from 400,000
in 2009 to 2.9 million by July 2011 (Ministry of Envi-
ronment n.d.). Under the carbon point programme,

Box 29.3: National Strategy for Green Growth, South Korea. Source: The author.

Providing the national agenda and framework for govern-
ment actions, green growth programmes and laws, the
National Strategy sets out ten policy directions. These are:

1. effective mitigation of greenhouse gas emissions;
2. reduction of use of fossil fuels and enhancement of

energy independence;
3. strengthening the capacity to adapt to climate change; 
4. development of green technologies;

5. greening of existing industries and promotion of green
industries;

6. advancement of industrial structure; 
7. engineering a structural basis for green economy;
8. greening the land and water and building the green

transportation infrastructure;
9. bringing the green revolution into daily lives; and
10. becoming a role model for the international commu-

nity as a green growth leader.
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points, i.e. incentives such as cash, metrocard, and gift
coupons, are offered to consumers who save electricity,
water and gas in houses and in commercial buildings.
The green consumption culture is being strengthened
through various efforts to promote green products and
green consumption (e.g. green product information
system, carbon labelling system, green consumption
education). South Korea’s government is developing a
national carbon cap and trade system, modelled on
the European Union Emissions Trading System. Set to
begin on 1 January 2015, the proposed South Korean
system has been described by Marcacci (2013) as the
world’s most ambitious cap and trade market with the
highest global price on carbon. 

Apart from South Korea, a growing number of
countries have joined the green growth agenda. In
2010, Cambodia adopted a National Green Growth
Road Map, while Kazakhstan presented a pioneering
Green Bridge initiative to link Asia and the Pacific
with Europe through green growth during the Sixth
Ministerial Conference on Environment and Develop-
ment in Asia and the Pacific. China, India, Indonesia,
Japan, South Korea, Philippines, Singapore, Malaysia
and Thailand have started to articulate energy-efficient
policies and build energy-efficient and zero-energy
buildings as well as to certify green buildings (Wen/
Chiang/ Shapiro et al. 2007). A new paradigm of
mainstreaming energy efficiency seems to be emerg-
ing. 

Energy consumption is a major source of green-
house gas emissions and the building sector is a major
energy consumer in Asia (about 25 per cent). Zero-
energy construction has significant implications for
the regional as well as the global economy and envi-
ronment. More than half of the world’s new building
construction is taking place in China and India. Since
2005, China has introduced a number of measures for
green growth including a government decree on man-
datory designs to conserve energy used in cooling,
heating and lighting in public buildings (United
Nations Environment Programme 2013). Both the
Eleventh Five-Year Plan (2006–2010) and the Twelfth
Five-Year Plan (2011–2015) have emphasized energy
and resource efficiency, providing a strong policy
framework (energy saving, emission reduction and
industrial policies) to support China’s transition
towards a green economy. China’s 2020 emissions
reduction target is to reduce its greenhouse gases by
40–50 per cent based on carbon intensity in 2005 and
to produce 16 per cent of its primary energy from
renewable sources by 2020. 

China is actively promoting renewable energy,
investing US$67.7 billion in renewable energy in 2012
(United Nations Environment Programme 2013).
China is now the world’s largest producer of wind
power and solar energy equipment, creating millions
of green jobs. The renewable (thermal, wind, solar)
power generation sector is projected to create 4.4–
5.05 million new green jobs between 2005 and 2020
(Wu 2012). Though early days yet, the environment
industry represents over 3 per cent of China’s GDP.
Since 2009, several Chinese cities have started to
develop various low carbon action plans (Chinese
Society for Urban Studies 2011; Baeumler/Ijjasz-
Vasquez/Mehndiratta 2012). 

Harbin and Hangzhou, for example, have initiated
energy-saving and emission-reduction programmes in
communities, mobilizing families, schools, businesses
and state organizations to take part in energy conser-
vation and emission reduction. Other cities such as
Shanghai and Baoding have joined the World Wildlife
Fund Low Carbon City initiative, which seeks to find
a sustainable development mode for China’s urban
areas through studying current energy production and
utilization patterns and developing new economic
approaches for cleaner growth. Other cities, for
instance, Wuxi, Shenzhen, Suzhou, Yangzhou, Beijing
and Shanghai, are taking action to build low carbon
cities. More than eighteen provinces and 150 counties
and cities are estimated to have started planning for
some form of eco-development. Some of these are
being developed in international partnerships, such as
the Sino-Singapore Tianjin Eco-city (figure 29.5), the
Sino-Swedish Wuxi Low Carbon Eco-city and the
Sino-Finland Mentougou Eco-Valley in Beijing. 

In 2010, China’s National Development and
Reform Commission’s National Pilot Programme on
Low Carbon Provinces and Cities was launched to
encourage further local low carbon action (People’s
Daily 2010). Rather than just attempting to reduce
carbon emissions from industry, this represents a first
comprehensive regional-local government approach to
low carbon performance in China, directing five prov-
inces (Guangdong, Liaoning, Hubei, Shaanxi, Yun-
nan) and eight cities (Tianjin, Chongqing, Shenzhen,
Xiamen, Hangzhou, Nanchang, Guiyang, Baoding) to
consider the complete built environment as well as
the purchasing and consumption habits of those resid-
ing, working or visiting these provinces and cities.
Together, the five provinces and eight cities contrib-
ute 36 per cent of the country’s national GDP, 31 per
cent of its energy consumption, 27 per cent of popu-
lation and 27 per cent of energy-related emissions. It
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represents the largest low carbon city-region develop-
ment in the world, a critical step in promoting the
transformation of local economic development and
achieving low carbon performance.

In 2008, India adopted a National Action Plan on
Climate Change that included a range of measures for
renewable energy, energy efficiency, clean technolo-
gies, public transport, resource efficiency and tax
incentives. It should be noted that low carbon devel-
opment is not just state action. Non-state actors have
an important role. Bangalore, India, for example, has
conducted various experiments in smart building tech-
nologies, renewable energy and water management. A
private company, BCIL, has been developing T-ZED
(Towards Zero-Energy Development) homes (76
apartments and 15 villas) on a five-acre site since 2004.

The award-winning project has a number of green
features including energy efficiency (for example,
LED and CFL lighting, renewable energy-based street
lighting, solar water heating systems), no import of
water (for example, rainwater harvesting, cyclical
water use), no export of waste (for example, commu-

nity-led waste management), no industrial floors and
no toxic paints (Kikusawa 2010). The company has
opted to build only 91 houses instead of the 300–400
apartments allowed by the floor space index, in order
to create self-sufficiency in water. 

Completed in 2009, the project yields capital sav-
ings of about 20,000 tonnes of carbon emissions and
operational savings of about 1,500 tonnes of carbon
emissions. Its cost and pricing, however, mean that
the development is largely accessible only to the
upper-middle-class income groups. Many of its resi-
dents are IT professionals, doctors, bankers, biolo-
gists and the like. In Bangalore, the upper-middle
income class constitutes just five per cent of the pop-
ulation. As Kikusawa (2010) argued, the impact of
such green building needs to be extended from the
current target community of middle-upper income
groups to lower-income households. 

A number of other Asian cities, including small
and medium-sized cities, have started to prepare and
implement city development strategies to better strate-
gize urban futures rather than develop without plan-

Figure 29.5: Salt pan barren land being transformed into the Sino-Singapore Tianjin eco-city. Source: Authors.
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ning (ADB 2004; Einsiedel 2004). The process would
typically identify priority city development issues and
formulate medium- and long-term city development
strategies through a participatory process. The priority
issues include livelihood (e.g. job creation and business
development), environmental sustainability, energy effi-
ciency, quality of service delivery, financial resources,
governance, spatial form and infrastructure. 

Designing eco-efficient cities and infrastructure
will require rethinking in urban planning and design.
As the United Nations Economic and Social Commis-
sion for Asia and the Pacific (2012) acknowledged,
this would necessitate a shift towards eco-city develop-
ment, encompassing eco-efficient transport (change
the way people move, from private cars to public trans-
port), green buildings (from energy wasting to energy
saving), eco-efficient energy infrastructure (improve
efficiency of the energy system and diversify to renewa-
ble energy sources), eco-efficient water infrastructure
(change the way water resources are managed) and
eco-efficient solid waste management (turn waste
from a cost into a resource) (figure 29.6).

The 2012 United Nations Conference on Sustaina-
ble Development (Rio+20) has recognized and re-
emphasized the need for a holistic approach to urban
development. Its Resolution notes that, if well
planned and managed, cities can promote economi-
cally, socially and environmentally sustainable socie-
ties. The need to promote an integrated approach to
planning, developing and managing sustainable cities
and urban settlements as well as sustainable develop-
ment policies that support inclusive housing and
social services and a safe and healthy living environ-
ment for all is emphasized. The rationale is simple: cit-
ies are the hubs for much of national production and
consumption—economic and social progress that gen-
erates wealth and opportunities. 

29.5 Conclusion

Sustainable urbanization is critical to the future of
Africa and Asia. Sustainable urbanization is both more
inclusive and resilient as well as more ecologically effi-

Figure 29.6: Turning waste to recreation land at Semakau, Singapore. Source: Authors.
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cient. The realities of climate change and resource con-
straints are showing that cities can no longer adopt
business-as-usual practices but need to urgently improve
their ecological efficiency. That is, African and Asian
cities have to act urgently and immediately to close the
gap between ecological, social and economic efficien-
cies. In particular, municipal governments and urban
authorities should mainstream policies that are sensi-
tive to energy saving, the creation of fewer sprawls
and more climate-resilient infrastructure, especially
with respect to drainage, flood control, housing, sani-
tation, transport and water distribution systems. 

While rapid urbanization brings with it many issues,
it provides a not-to-be-missed opportunity to pay
greater attention to sustainable urbanization. Instead of
the conventional ‘grow first, clean later’ approach to
development, cities need to assiduously pursue greener
growth and arrive at a green economy where eco-
nomic prosperity occurs in tandem with ecological
sustainability. 

Various Asian and African cities have begun this
system change towards greater sustainability, from
China to Cambodia, Ethiopia, India, Kazakhstan,
Kenya, Korea, Malaysia, Rwanda and Singapore.
Numerous measures are being used to promote ‘green’
forms of urban development, including regulation,
green building, research (for example, into renewable
energy), business and community energy-saving and
emission-reduction programmes. Like their counter-
parts elsewhere, Asian cities are redesigning and
experimenting with new ‘low carbon’ or ‘eco’ cities. It
is important that these be carefully considered and
integrated as part of a sustainable development contin-
uum, instead of as isolated phenomena or, worse, as
‘fantasy cities’ that are disconnected from the everyday
needs of the majority of the urban population.

Just as there is no single urban transition, there is
no single measure or pathway to sustainable futures.
What is at stake is not a simple choice between differ-
ent approaches to a low carbon future but rather the
need to recognize that the transition is a complex and
negotiated process and to accept some levels of fail-
ure and the opportunity to learn and reinvent our
ways towards greater sustainability. 

Obviously, Africa and Asia have different political
histories and cultural differences in the manner in
which both societies are organized and developed.
These differences account for some of the major dif-
ferences in the implementation of urban development
policy and the resolution of problems. However, they
also have common urban development challenges as
discussed above, and this calls for common policy

points. At the economic and social levels, to effec-
tively address these challenges, African and Asian cit-
ies need to focus on pro-poor urban growth and
greener growth strategy that will reduce poverty and,
at the same time, create jobs and improve living con-
ditions for the majority of their urban dwellers. 

At the physical and spatial levels, African and
Asian cities need to invest in infrastructure (including
green energy and green transport) that addresses the
infrastructure gaps and growth needs. Given the path
dependency of infrastructure and spatial locations,
there are gains to be made in exploring how such
investments could transition out of carbon depend-
ence to focus more on the processes of unlocking
new sustainable growth. 

Needless to say, there is no ‘one size fits all’ pre-
scription for implementing sustainable growth. Much
depends on the institutional and policy settings and
the level of development and resources as well as the
specific challenges and opportunities, present and
future. The absence of coherent strategies to deal with
the urbanization dynamics can impede growth, or
worse, exacerbate systemic economic inefficiencies
and social and environmental risks. 

What is needed is an actionable policy framework
that is well designed to mutually reinforce economic
growth and the conservation of resources as well as
flexible enough to take account of changing urban cir-
cumstances and differing stages of development. It
will call for policies that promote sustainable infra-
structure and efficient sustainable management of
natural assets and build the resilience of livelihoods. 

It is increasingly apparent that such effort, to suc-
ceed, will need to build on a high degree of inter- and
intra-collaboration among and between the different
urban actors—the layers of government, the private
sector, the non-government agencies, and the peo-
ple—to identify a policy mix that is suitable to local
conditions and needs. In many cases, developing
appropriate institutional capacity (including vision,
the capability to formulate the right agenda, work atti-
tude improvement, coordination of functions, trans-
parency and accountability, eradication of corruption,
and improvement in skills and knowledge) will be an
essential precondition. Local administrative capacity
is generally weak and fragmented in many African and
Asian cities. 

The challenge is to build on successful experiences
already developed in Africa, Asia and elsewhere. Cit-
ies would need to identify, learn from and further
develop such experiences to catalyse more efficient
land, infrastructure, housing and urban development.
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Important to these innovation journeys is not just the
practical exchange of ideas and experiences between
cities but also effective local governance to develop
and implement well-targeted policies and investments.

As the United Nations Economic and Social Com-
mission for Asia and the Pacific (2012) observed, the
greening of the economy will not happen automati-
cally through the marketplace; governments must lead
the systematic transition. This is not to ignore the fact
that a low carbon future will not happen without the

involvement of the entire society—businesses and
communities. Many African and Asian countries are
beginning to recognize that policies on green growth
need to shift from a purely environmental concern to
sustainable development, identifying the synergies with
economic, environmental and social sustainability. Pro-
moting greener growth must be an integral part of
development processes at both the national and local
levels. 
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30 The Role of University Partnerships in Urban Sustainability 
Experiments: Evidence from Asia

Gregory Trencher1 and Xuemei Bai2

Abstract 

University-driven partnerships and experiments for advancing urban sustainability are flourishing around the
world. Responding to drivers such as calls for stakeholder engagement in research, tangible social and eco-
nomic contributions, and government funding incentives, Asian research universities are also forming cross-sec-
tor partnerships and implementing various sociotechnical experiments. In this chapter we examine the role of
university partnerships in knowledge co-production and implementation of urban sustainability experiments in
industrialized Asian nations. By examining fifteen cases from Singapore, Japan, Hong Kong and Korea, we high-
light common attributes (focus areas, actors, motivations and mechanisms) and then investigate the functions,
motivations, barriers and significance of roles assumed by differing societal sectors. A detailed case study of an
ambitious project from the University of Tokyo then follows to further illustrate these attributes in context. 

Key findings are that, overall, university partnerships for urban sustainability in our Asian sample are dominated
by technical approaches. Yet the most significant barriers are human aspects such as time restraints, lack of
unity, and poor management and leadership, to name several. On key drivers, government funding is playing a
major role in enticing partnership formation and influencing particular approaches to urban sustainability.
Measures are required to encourage the participation of the social sciences and humanities, and non-technical
sustainability experiments. Case study evidence suggests that the ability of partnerships to tackle complex social
issues and trigger societal transitions towards sustainability is often constrained by existing research projects and
the institutional capacities of universities and their partners.

Keywords: Asia, urban sustainability experiment, transition, transformation, partnership, university, co-design,
co-production.

30.1 Background1 2

Sustainability challenges facing cities in the Asian
region are significant. They include rising urban pop-
ulations, associated air and water pollution and other
environmental degradation, social inequalities, food
and energy security, a growing demand for resources
and an expanding carbon footprint (Bai/Imura 2000;
Bai/Shi/Liu 2014; Brown 2011). On the other hand,

rapid urbanization and economic growth has
enhanced the ability to address many of these sustain-
ability problems through technological advancement
and improved environmental governance. Concentra-
tion of large-scale, dense urban areas and a general
cultural enthusiasm for new technologies make indus-
trialized and rapidly industrializing Asia an ideal arena
for ‘sustainability experiments’. 

Experimentation is considered crucial for advanc-
ing sustainability (Bai/Roberts/Chen 2010; Konig/
Evans 2013). Sustainability experiments are defined as
“planned initiatives that embody a highly novel socio-
technical configuration, which typically involve signif-
icant learning and are likely to lead to substantial
(environmental) sustainability gains” (Berkhout/Ver-
bong/Wieczorek et al. 2010: 262). They are typically
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fessor, Clark University: Department of International
Development, Community, and Environment; email:
<gtrencher@clarku.edu>.

2 Prof. Dr. Xuemei Bai, Professor, Australian National
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characterized by the introduction of a new technol-
ogy, policy or social arrangement on a small scale; a
radical and highly exploratory nature; and involve-
ment of various actors from industry, government,
civic society and academia (Bai/Wieczore/Kaneko et
al. 2009; Brown/Vergragt/Green et al. 2003). Litera-
ture from transitions theory describes the significance
of such experiments as, firstly, their ability to function
as ‘niches’ or pockets of protection for emerging
forms of social or technical innovation from more
established market or societal ways of doing things
(i.e. the ‘regime’) (Geels/Schot 2010), and secondly,
their value lies in the potential to trigger wider soci-
etal transitions towards sustainability when up-scaled
and exported (Bai/Roberts/Chen 2010). 

A second body of literature explores the idea of
the urban environment functioning as a ‘living labora-
tory’, typically focusing on the role of university actors
and scientific research (Evans/Karvonen 2011, 2014).
However, this topic is not well explored in the sus-
tainability experiments literature.

Cutting-edge experimentation is also prominent in
the green campus movement (M’Gonigle/Stark 2009;
Konig 2013). Over the past two decades, many univer-
sities have taken impressive measures in attempts to
become models of urban sustainability for the
broader community (ISCN 2014). Tapping into their
powerful financial resources and technical expertise,
universities are also functioning as test grounds for
emerging technologies such as renewable energy pro-
duction and electric vehicle (EV) transport systems,
innovative energy, water and waste saving strategies,
building design, and campus management. Such on-
campus experimentations generate research opportu-
nities and serve as a demonstration site that can
entice broader adoption by the society. 

A plethora of initiatives emerging around the
globe (Trencher/Yarime/Kharazzi 2013; Trencher/
Yarime/McCormick et al. 2014; Trencher/Bai/Evans
et al. 2014; Zilahy/Huisingh 2009) suggests that uni-
versity efforts are increasingly extending off-campus
into surrounding towns, cities and regions to become
key drivers of urban sustainability experiments. Col-
laboration and partnerships is a defining feature of
this trend, which has been recently examined by a
number of case studies (Evans/Karvonen 2011, 2014;
Liedtke/Welfens/Rohn et al. 2012; Molnar/Ritz/Hel-
ler et al. 2011). Several factors are contributing to the
rise of university initiatives to engage in research co-pro-
duction and co-implementation with external stake-
holders. There are growing government demands for
intensified university–industry relations and outputs

with economic significance such as intellectual prop-
erty, marketable inventions, spin-off firms and capac-
ity-building for industry and government (Yusuf
2007). The governments of Singapore and Japan, for
example, have created generous funding opportuni-
ties to encourage cross-sector innovation in areas such
as climate change, energy and transport. City govern-
ments around the world are also showing increasing
willingness to engage with other societal actors in
experimental governance and policy initiatives to
tackle climate change (Castan Broto/Bulkeley 2013).
In addition, there is an increasing awareness within
and outside the scientific community that greater
innovation can result from collaboration and open
networks than in traditional laboratories and closed
models of R&D (Shrum/Genuth/Chompalov 2007).
Further, there is a growing consensus that the scien-
tific community should better respond to societal
needs through the co-design and co-production of
knowledge (Lubchenco 1998; Future Earth 2013;
Mauser/Klepper/Rice et al. 2013). In the literature,
this transition is often described as a shift from ‘mode
1’ to ‘mode 2’ type knowledge production, where
knowledge is increasingly produced in application and
in response to stakeholder needs (Nowotny/Scott/
Gibbons et al. 2001). 

Of note, literature examining university roles in
innovation and experimentation is typically focused
on North American or European cases. Very little is
known on the characteristics of Asian-based experi-
ments and to what extent cross-sector partnerships
are part of such initiatives. This is despite the increas-
ing interests and tendencies of Asian universities to
engage with stakeholder networks, building cross-sec-
tor R&D platforms, and conduct various forms of
technical and social experiments in urban areas.

In this chapter, we explore the role of the univer-
sity in urban sustainability partnerships and experi-
ments3 in the context of industrialized (i.e. high-
income) Asian nations. With an overall focus on envi-
ronmental dimensions of urban sustainability, our
study is guided by several questions: 

1. What are the defining attributes (i.e. focus area,
actors, motivations and mechanisms) and com-

3 In this study we employ the term ‘partnership’ to
signify the broader actor network serving as an
umbrella for a particular implementation project
or societal intervention (i.e. the experiment). That
is to say, a single partnership may consist of
numerous sustainability experiments. 
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monly encountered barriers in partnership activi-
ties and experiments?

2. What are the functions, motivations, barriers and
significance of roles assumed by differing societal
sectors?

3. What lessons and implications for sustainability
transitions research may be drawn from Asian uni-
versity attempts to co-design and co-produce
knowledge and solutions for urban sustainability?

Our study draws some elements (data in section 30.2)
from an earlier global study (Trencher/Bai/Evans et
al. 2014). Yet this previous work is furthered by focus-
ing specifically on the region of Asia—and in particular
the differing roles, motivations and barriers of various
societal actors, in addition to the impacts of govern-
ment policies and funding incentives. Such informa-
tion is drawn from structured interviews, analysis of
survey results, and university and governmental docu-
ments, as well as first-hand experience from partici-
pating in such partnerships. 

The empirical backbone of this study consists of
fifteen university partnerships from Singapore, Japan,
Hong Kong and Korea (respondents to our survey).
All of these nations and regions are characterized on
the one hand by a high level of fossil energy imports,
per capita greenhouse gas (GHG) emissions, dense
and mostly urban populations, and limited natural
resources such as land, and on the other hand,
advanced innovation bases, highly developed university
sectors and knowledge-driven economies. Japan is

also facing the dual and interrelated concerns of rapid
population ageing and potential socio-economic
decline as a result. 

Our chapter is structured as follows. Firstly we
analyse survey results from the fifteen partnerships to
define key trends and barriers in the Asian sample. In
the next section we then examine the core roles, moti-
vations and challenges of each societal sector engag-
ing with university attempts to advance urban sustain-
ability. Thirdly, in a detailed case study we examine an
attempt by the University of Tokyo to address emerg-
ing challenges of climate change and population age-
ing through research and societal experiments. This
project aims to lay a blueprint for a low carbon and
elderly-friendly reform of the neighbouring City of
Kashiwa. Finally, we reflect on previous sections and
conclude with challenges, lessons and implications for
sustainability transitions scholarship on Asia.  

30.2 Characterizing University 
Partnerships for Urban 
Sustainability in Asia 

In this section we offer a brief macro-analysis of fif-
teen university-driven partnerships for advancing
urban sustainability in industrialized Asia (listed in
table 30.1). Partnerships are scrutinized firstly in terms
of urban systems targeted, external and internal
actors, and motivational factors and mechanisms, and
secondly, of commonly encountered barriers. The

Box 30.1: Method. Source: The authors.

The fifteen partnerships and data used in section 30.2
come from a larger (n=70) global survey (Trencher/Bai/
Evans et al. 2014) that attempted to identify as many
instances as possible of university-driven partnerships for
urban sustainability from industrialized (high-income)
nations in Europe, Asia and North America. Partnerships
were located over the period June 2011 to November 2013
by a combination of i) Internet keyword searches including
government funding agency databases, ii) reviews of aca-
demic literature and press articles, and iii) referrals from
peers and information requests to university actors. 

Data analysed in section 30.2 stem from two question-
naires. The first gathered quantitative data describing key
partnership characteristics and was administered electroni-
cally to one person (in most cases the project leader) from
each case. A second questionnaire was then administered
to gather both qualitative and quantitative data on key bar-
riers encountered and measures taken to overcome these.
This was despatched to several actors in the various soci-
etal sectors involved (i.e. government, industry and civil so-

ciety). This led to a total of twenty-six responses from thir-
teen of the fifteen cases. Both questionnaires asked
respondents to assign a numerical score to indicate the rel-
evance of a particular variable (i.e. type of actor, motiva-
tion or barrier etc.) to the partnership in question. The
first questionnaire on key characteristics offered the fol-
lowing options for each variable: 0 (not at all relevant), 1
(partly relevant), or 2 (extremely relevant). The second sur-
vey offered the following scores: 0 (not at all significant),
1 (mildly significant), 2 (very significant), and 3 (extremely
significant). 

In terms of data calculation, individual scores from each
partnership for each variable were tallied and then divided
by the total amount of scores possible (i.e. 2 x n for the
first questionnaire and 3 x n for the second). This has
resulted in a percentage score (observable in all figures in
section 30.2) signifying the importance of a particular var-
iable relative to others, from the overall perspective of all
partnerships combined.
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Table 30.1: List of partnerships (n=15). Source: The authors.

Name Lead 
institution

Target area Summary Core 
disciplines

Imple-
mentation

Online resources

CUHK 
Jockey Club 
Initiative 
Gaia

City Univer-
sity of Hong 
Kong

HONG 
KONG: 
Various com-
munities

Initiative consisting of 
three components: 1) art 
exhibition showcasing 
CUHK’s research in envi-
ronment, energy and sus-
tainability; 2) carbon 
scheme aimed at schools 
and NGOs to pursue 
energy efficiency and car-
bon reductions; and 3) 
public education and 
awareness-raising.

• Environment, 
energy and 
sustainability

• Geography 
and resource 
management

• Earth system 
science 

• Space and 
earth informa-
tion science

• Architecture

2012–2018
Status: ongo-
ing

Main site:
<http://
www.gaia.cuhk.ed
u.hk>

Key documents:
<http://www.gaia. 
cuhk.edu.hk/index. 
php?option=com_-
content&view=arti-
cle&id=186&Itemid
=85&lang=en>

DHI-NTU 
Research 
Centre

Nanyang 
Technologi-
cal University

SINGA-
PORE: 
Nationwide

R&D platform to generate 
new knowledge and 
strengthen the water and 
environment industry in 
Singapore via the develop-
ment of innovative tech-
nologies and training of 
water and environment 
professionals.

• Engineering 
(environmen-
tal and civil)

• Urban plan-
ning

2007–2016
Status: ongo-
ing

Main site:
<http://www.
dhi-ntu.com.sg>

Publications:
<http://www.dhi-
ntu.com.sg/publi-
cations/scientific-
publications>

(E2S2) 
Energy and 
Environmen-
tal Sustaina-
bility Solu-
tions for 
Megacities 

Shanghai Jiao 
Tong Univer-
sity
National Uni-
versity of Sin-
gapore

CHINA: 
Shanghai
SINGA-
PORE: Cen-
tral Singa-
pore

R&D platform to improve 
energy recovery from 
waste and develop system 
modelling and data man-
agement tools to track and 
mitigate emerging environ-
mental contaminants. 
Dual test beds set up in 
several locations across 
Shanghai and Singapore. 

• Engineering 
(chemical and 
biomolecular)

• Environmen-
tal health

2012–2017
Status: ongo-
ing

Main site:
<http://www.nus. 
edu.sg/neri/E2S2. 
html>

Publications:
None listed 

Hong Kong 
SME Busi-
ness Sustain-
ability Index

Hong Kong 
Polytechnic 
University

HONG 
KONG: 
Nationwide

Platform to promote the 
understanding and adop-
tion of CSR as a business 
model to foster sustainabil-
ity practices of business 
sector in Hong Kong and 
encourage reporting of 
sustainability activities.

• Business 
management 
Marketing

2011–n/a
Status: ongo-
ing

Main site:
None available

Publications:
None available

Green Soci-
ety ICT Life 
Infrastruc-
ture

Keio Univer-
sity

JAPAN: Oku-
tama (Tokyo) 
and Kuribara 
City (Miyagi-
ken)

R&D and testing platform 
to contribute to the resil-
iency and sustainability of 
two semi-rural communi-
ties. Involves development 
of ICT system to boost 
home energy efficiency 
and measure climate 
change impacts on health 
and agriculture. 

• Engineering 
(information)

• Community 
studies

• Social innova-
tion

• Geographic 
information 
science

• Clinical plant 
science

• Agriculture

2010–2015
Status: ongo-
ing

Main site:
<http://
www.green-lifein-
fra.com> (Japa-
nese)

Publications:
<http://
www.green-lifein-
fra.com/report/
report01.html> 
(English and Japa-
nese)
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Infrastruc-
ture Support-
ing Project 
for Wind 
Power Gen-
eration Busi-
ness in Jeju 
Region

Jeju National 
University

KOREA: Jeju 
Island

R&D effort to drive the 
development of the wind 
power industry on Jeju 
Island, creating jobs, 
boosting the local econ-
omy and building a sus-
tainable energy base.

• Engineering 
(mechaical, 
energy)

2004–n/a
Status: ongo-
ing

Main site:
None available

Publications:
None available

Low Voltage 
Direct 
Current Grid 
Network

Nanyang 
Technologi-
cal University

SINGA-
PORE: Jalan 
Bahar (Clean-
Tech One) 

Smart grid experiment to 
use JTC green cluster zone 
‘CleanTech Park’ as a test-
bed for lighting and smart 
grids. Direct Current (DC) 
is used to minimize energy 
losses from the renewable 
sources.

• Engineering 
(electrical)

2010–n/a
Status: 
ongoing

Main site:
None available

Publications:
None available

NUS-JTC 
Industrial 
Infrastruc-
ture Innova-
tion (NUS-
JTC I3) 
Centre

National Uni-
versity of Sin-
gapore

SINGA-
PORE: 
Nationwide

R&D and demonstration 
effort to drive innovation 
and sustainable develop-
ment in various areas of 
industrial zone planning 
and construction. Focus 
on solutions to ensure effi-
cient use of space, materi-
als and energy in industrial 
real estate market.

• Urban plan-
ning and 
design

• Real estate
• Engineering 

(mechanical, 
construction, 
electrical)

2011–2016
Status: 
ongoing

Main site:
<http://www. 
sde.nus.edu.sg/
nus-jtc>

Key documents:
<http://www.sde. 
nus.edu.sg/nus-jtc/
news_n_events/
PressReleases.htm>

Sustainable 
Supply Chain 
Centre Asia 
Pacific

Singapore 
National 
University

1. SINGA-
PORE
2. Asia-Pacific

Responding to predicted 
growth of trade and com-
merce in Asia, collabora-
tion to develop the knowl-
edge and business tools to 
diffuse green logistics and 
supply chain innovation.

• Engineering 
(industrial)

2010–2013
Status: 
complete

Main site:
None available

Publications:
None available

Sustainable 
Urban Waste 
Manage-
ment for 
2020

Nanyang 
Technologi-
cal University

SINGAPORE: 
Western 
Singapore

R&D and demonstration 
programme to develop 
sustainable urban waste 
management solutions for 
Singapore based on a 
decentralized ‘waste to 
resources’ concept.

• Waste 
management

• Resource 
management

• Engineering 
(chemical)

2010–2015
Status: 
ongoing

Main site:
None available

Publications:
None available

Triple Water 
Supply 
(TWS) Sys-
tem

Hong Kong 
University of 
Science and 
Technology

HONG 
KONG: Tung 
Chung and 
Sha Tin

On-going R&D, demon-
stration and implementa-
tion platform to utilize 
Hong Kong's citywide sea-
water flushing system to 
develop energy-efficient 
and low carbon sewage 
treatment technologies.

• Engineering 
(environmen-
tal, civil)

2004–n/a
Status: 
ongoing

Main site:
None available

Publications:
None available

Name Lead 
institution

Target area Summary Core 
disciplines

Imple-
mentation

Online resources
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sample consists of eight cases from Singapore, three
from Japan, three from Hong Kong and one from
Korea. Samples are a subset of a global study (see box
30.1). While this is not sufficient to fully represent uni-
versity initiatives in industrialized Asia, it can nonethe-
less highlight some key trends and characteristics. It
may also inform attempts from other scholars to more
exhaustively survey the region.

30.2.1 Sectors Targeted  

Results in figure 30.1 demonstrate that energy and
heating/cooling, built environment and economy,

employment and industrial production are the most
commonly targeted urban systems in the fifteen cases.
The preoccupation with the built environment and
energy and heating/cooling appears to be driven by
awareness that these areas represent key opportuni-
ties to mitigate climate change through reduced GHG
emissions and higher energy efficiency. The overall
focus on economy, employment and industrial pro-
duction is indicative of strong collaborations with
industry. Overall, a moderately strong resolve to influ-
ence government planning and policy can be
observed from governance and planning. As an over-
all trend it can be seen that partnerships tend to be

TUM-Create Technical 
University of 
Munich, Nan-
yang Techno-
logical Uni-
versity

SINGA-
PORE: 
Nationwide

Large-scale R&D platform 
with focus on developing 
an electric taxi for Singa-
pore, with potential for 
application in other tropi-
cal megacities. Collabora-
tion involves all levels of 
EV taxi transport: from bat-
teries to car design, 
extending to citywide 
infrastructure and traffic 
control systems.

• Engineering 
(mechanical, 
electrical, 
chemistry, 
information)

• Industrial 
design

2011–n/a
Status: 
ongoing

Main site:
<http://www.tum-
create.edu.sg>

Publications:
<http://www.tum-
create.edu.sg/pub-
lications2/all>

Underwater 
Infrastruc-
ture and 
Underwater 
City of the 
Future

Nanyang 
Technologi-
cal University

SINGA-
PORE: 
Nationwide

R&D and demonstration 
project to utilize underwa-
ter sea space to construct 
infrastructures such as oil 
storage facilities or power 
stations whilst using the 
topside as reclaimed land.

• Engineering 
(civil, struc-
tural, environ-
mental)

2010–2015
Status: 
ongoing

Main site:
None available

Publications:
None available

Urban 
Design Cen-
tre Kashiwan-
oha

University of 
Tokyo

JAPAN: 
Chiba-ken, 
Kashiwa City

Knowledge exchange, 
education and research 
platform addressing issues 
related to environmental, 
sociopolitical and urban 
planning issues in greater 
Kashiwa City. Brings 
together academics, citi-
zens, local city authorities 
and real estate developers.

• Urban plan-
ning and 
design

2006–n/a
Status: 
ongoing

Main site:
<http://www. 
udck.jp/en/>

Publications:
None available

Urban Refor-
mation Pro-
gramme for 
the Realiza-
tion of a 
Bright Low 
Carbon Soci-
ety 

University of 
Tokyo 

JAPAN: 
Chiba-ken, 
Kashiwa City

Large-scale applied 
research initiative to 
design blueprint for transi-
tion to low carbon, elderly-
friendly community. 
Involves extensive demon-
strations with technical 
and social innovation. 

• Engineering 
(mechanical, 
electrical, 
information, 
civil)

• Urban plan-
ning

• Clincal plant 
science

• Agriculture
• Sociocultural 

environmen-
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less focused on transforming systems such as trans-
portation, solid waste and food, agriculture and for-
estry.

Of note, the bulk of partnerships are simultane-
ously targeting several of the ten urban systems listed
in figure 30.1. The choice and quantity of systems tar-
geted appears to be determined by a combination of
factors such as the expertise of actors involved, the
needs and challenges of the target area, and govern-
ment funding priorities.

30.2.2 Internal Actors

Figure 30.2 reveals that the main university actors
forming, coordinating and implementing urban sus-
tainability partnerships are predominantly faculty and
researchers. This is followed by postgraduate stu-
dents, usually playing a supporting and secondary role.
This demonstrates that sustainability partnerships can
generate important educational opportunities. Non-
academic actors such as bridging organizations (such as
technology transfer offices and community outreach
platforms) are also present in several partnerships.
This reflects several important supporting roles they

can play in project coordination, establishing external
contacts and leveraging university resources. Most
partnerships involve more than one of these internal
actors. 

30.2.3 External Actors 

Figure 30.3 below demonstrates that local or regional
government/public services, large or multinational
corporations and state or national government con-
stitute the most common external partner. The strong
links with local or regional government actors may be
reflecting the focus on the local or city scale, while
the strong overall linkages with corporations appears
to reflect the tendency noted above to target the econ-
omy, employment and industrial production sector.
Only about half of the cases involve collaboration
between academic institutions (i.e. other universities
or research institutes) or the civic sector. This con-
trasts with findings from North America where civic
society actors such as non-governmental organiza-
tions (NGOs), grassroots organizations and local resi-
dents tend to constitute a more frequent external part-

Figure 30.1: Urban systems targeted (n=15 cases). Source: The authors.

Figure 30.2: Types of internal actors (n=15 cases). Source: The authors.
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ner for university sustainability initiatives (Trencher/
Bai/Evans et al. 2014). 

The potential of university partnerships in Asia to
integrate multiple societal sectors into the co-design
and co-production of urban sustainability is evident in
figure 30.4, which shows the number of external actor
types from figure 30.3 actively participating in each
partnership. It can be seen that the bulk of cases
involve two, three, four or even five categories of
external actors (specific roles of societal actors are dis-
cussed in section 30.3). This structural view suggests
that the simplistic analytical lens of ‘triple-helix’ rela-
tions (Etzkowitz/Leydesdorff 2000) between aca-
demia, industry and government does not accurately
capture the societal inclusiveness of many partnerships.

30.2.4 Motivations and Triggers

Figure 30.5 presents various motivations and triggers
behind the university partnership initiatives. Again, for
most cases several variables apply simultaneously.
Overall, the three most significant motivating factors
are developmental/strategic, scientific/scholarly and
funding. The developmental/strategic motivation
refers to desires to influence development trajectories
and transform societal systems in response to external

environmental or socio-economic conditions. With
universities described as ‘anchor institutions’ not hav-
ing the luxury of being able to relocate (Birch/David/
Louis 2013), many university actors are aware that the
long-term well-being of their institution is highly
dependent on surrounding environmental and socio-
economic conditions. The prevalence of the scien-
tific/scholarly motivation shows that virtually all cases
were strongly driven by the desire to enhance aca-
demic knowledge production by engaging with real-
world situations and translating scientific knowledge
into tangible and useful outcomes. Lastly, the finding
that funding also constitutes a crucial motivating fac-
tor supports arguments that targeted funding schemes
can play a major role in fostering university collabora-
tions for sustainability with external stakeholders
(Dedeurwaerdere 2013; Whitmer/Ogden/Lawton et
al. 2010). 

Interestingly, entrepreneurial motivations (i.e. the
prospect of generating income for any of the partners
involved) least explain the emergence of partnerships
for urban sustainability. This is despite earlier noted
strong relations with large or multinational corpora-
tions, and a common focus on economic, employ-
ment and industrial production. This evidence sug-
gests firstly that the widely documented and

Figure 30.3:  Types of external actors (n=15 cases). Source: The authors.

Figure 30.4: Number of external actor types involved (n=15 cases). Source: The authors.
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promoted entrepreneurial paradigm driving conven-
tional technology transfer practices (Etzkowitz/Web-
ster/Gebhart et al. 2000; Mowery 2007) in other
fields such as IT and the life sciences has little rele-
vance for sustainability partnerships in the region.
Results from Asia, and other regions around the
world (Trencher/Bai/Evans et al. 2014), suggest that
other motivational factors (e.g. the desire to influence
surrounding development trajectories towards greater
sustainability; to enhance research with external knowl-
edge, situations and ‘urban laboratories’; and to
secure funding as either a means or an end) are push-
ing university actors to initiate or engage in urban sus-
tainability research and experiments with societal
stakeholders. 

30.2.5 Mechanisms 

Figure 30.6 shows that activities corresponding with
knowledge management (for example, stakeholder
consultations, data production and analysis, publica-
tion and communication of results) are the most com-
monplace mechanism by which university sustainabil-
ity partnerships seek to co-design and co-produce
urban sustainability. This is in agreement with wider
trends in Europe and North America (Trencher/Bai/

Evans et al. 2014). Results suggest a prevalence of
technical approaches (i.e. technical demonstrations
and experiments) and relative under exploitation of
softer approaches involving social innovation (i.e.
sociotechnical experiments). This is another defining
characteristic that can be retained from our Asian
sample. 

The overall bias towards technocentric approaches
reflects on the one hand a preponderance of R&D-
based platforms from faculty and researchers in the
fields of engineering and the natural sciences, and on
the other government research and funding priorities.
In countries such as Singapore, for example, National
Science Foundation and government funding pro-
grammes have explicitly linked the collaborative pur-
suit of urban sustainability with areas such as energy-
and space-efficient urban development, and disci-
plines such as the physical sciences and engineering.4

With technocentric avenues to pursuing urban sustain-
ability shown to be highly limited (Notter/Meyer/
Althaus 2013), the integration of social aspects and
approaches (i.e. sociotechnical experiments and social

Figure 30.5: Factors motivating partnership formation (n=15 cases). Source: The authors.

Figure 30.6: Mechanisms (n=15 cases). Source: The authors.

4 See URL: <http://www.nrf.gov.sg/research/r-d-ecosys-
tem/research-priorities/physical-sciences-engineering>.
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sciences) merits attention in future university efforts
in Asia to advance urban sustainability. 

Technology transfer and economic development
has also emerged as a common means by which part-
nerships seek to advance urban sustainability. Firstly,
this should be seen as a natural consequence of the
strong linkages with industry noted earlier. Secondly,
this reflects several R&D and demonstration platforms
in Singapore fostered through programmes such as the
Campus for Research Excellence and Technological
Enterprise (CREATE) from the National Research
Foundation. In such government strategies to enhance
national innovation and economic competitiveness,
there are explicit expectations for the generation of
commercializable intellectual property and economic
outcomes such as ventures, employment and technol-
ogy transfer to industry.5 

Although not the most significant, mechanisms
such as reform of built or natural environment and
governance and collaborative planning are also pres-
ent. In several cases, interventions on the physical
environment (e.g. Underwater Infrastructure and
Underwater City of the Future and Low Voltage
Direct Current Grid Network) and activities such as
collaborative planning and policy making with govern-
ment decision-makers, political lobbying and advo-
cacy (e.g. Urban Design Centre Kashiwanoha by the
University of Tokyo) also represent important avenues
by which academic actors seek to translate knowledge
into concrete contributions to the advancement of
urban sustainability. 

30.2.6 Barriers

Figure 30.7 demonstrates that with the exception of
funding, it is predominantly internal dynamics and
project management-related factors such as time
restraints, lack of unity/harmony and poor manage-
ment and leadership that most commonly hamper
partnerships. In connection with the time restraints
issue, university and societal actors typically engage in
cross-sector sustainability initiatives in addition to
existing job commitments (Hoover/Harder 2014).
The creation of supporting staff and infrastructure
such as project offices is vital for addressing these pro-
ject management-related issues (Hanleybrown/Kania/
Kramer et al. 2012). With regard to funding, qualita-
tive responses indicated that the societal impact of
university partnerships can be reduced for two rea-
sons. Firstly, funding shortages force actors to divert
valuable time from core partnership activities to pur-
suing funds from other sources, and secondly,
decrease the capacity to recruit other necessary part-
ners. 

The lack of unity/harmony and poor management
and leadership typically impede partnerships when
differing values, approaches, goals and expectations
can dilute the synergistic effect of cross-sector collab-
oration. For example, some partnerships cited differ-
ing interpretations of timelines and project outcomes
between industry and academia as a major challenge,
with others suggesting that the cohesiveness and syn-
ergy of large-scale sustainability partnerships can dete-
riorate not only across societal sectors, but also across
academic departments and disciplines. With university
sustainability partnerships mobilizing numerous part-
ners from differing academic fields and societal sec-
tors, the fostering and maintaining of partnership unity,

Figure 30.7: Barriers and negative factors (n=13 cases). Source: The authors.

5 See URL: <http://www.nrf.gov.sg/docs/default-source/
new-nrf-factsheets/20131217_create-factsheet-(final).pdf?
sfvrsn=2>.
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harmony and a common vision and set of expecta-
tions is therefore crucial. 

Interestingly, despite a preponderance of R&D
platforms centred on developing and trialling new
and emerging technologies, technical barriers have
emerged as the least significant, in alignment with
other studies examining urban sustainability experi-
ments in Asia (Bai/Roberts/Chen et al. 2010). Evi-
dence from Asia therefore suggests that when collab-
oratively pursuing urban sustainability, political and
human rather than technical barriers are most critical.

30.3 Roles, Motivations and Potential 
Barriers in Societal Sectors 

The following sections summarize potential roles and
motivations for each societal sector participating in
university partnerships for co-designing and co-pro-
ducing sustainability knowledge and societal transfor-
mations. A summary of this discussion appears in
table 30.2.

30.3.1 University

Partnerships examined in this study are mainly from
large research-intense universities from various Asian
metropolises. The majority originate from engineer-
ing and natural sciences, and often from interdiscipli-
nary research institutes with dynamic industry and
government linkages, with few including social scien-
tists and other non-engineering disciplines. In all
cases, it is university actors who are responsible for
the conception, formation and overall direction of
each partnership. During formation stages, it is typi-
cally senior faculty who apply for research funds,
design the overall structure and objectives, and recruit
external partners. Coordination and project manage-
ment roles are typically handled by junior faculty and
researchers. Only one project (CUHK Jockey Club
Initiative Gaia) was formed and coordinated by
administration. 

Not surprisingly, the chief role for faculty and
researchers concerns scientific research. For many
partnerships involving R&D in fields such as energy,
EVs and information and communications technol-
ogy (ICT) (e.g. TUM-Create and Green Society ICT
Life Infrastructure), such research can be highly fun-
damental and initially far from the stage of demon-
stration or application. Nevertheless, such basic and
frontier research is vital for innovation. Intense rela-
tions with industry and expectations for utility and

concrete outputs to national innovation systems (e.g.
technology transfer to industry and venture creation)
in several partnerships, especially in Singapore, pose
an interesting challenge for the distinct and traditional
culture of academic research. 

For other partnerships such as NUS-JTC Industrial
Infrastructure Innovation Centre, Sustainable Supply
Chain Centre—Asia Pacific and Triple Water Supply
System, scientific research can be more mature,
applied and driven by ambitions of implementation
and diffusion to industry. In such cases, conventional
technology transfer channels of patenting, licensing,
consulting and personnel transfer to industry (Mow-
ery/Nelson/Sampat et al. 2004) play an important
role. 

At one point or another, many partnerships serve
as testing platforms for unproven technologies or
sociotechnical innovation. For example, Urban Refor-
mation Programme for Realization of Bright Low
Carbon Society involves technical demonstrations of
electric mobility solutions for elderly citizens, trials of
biofuel production, and attempts to integrate vacant
land into citizen-led urban agriculture networks. Low
Voltage Direct Current Grid Network utilizes the
technology park (CleanTech One) at Jalan Bahar Sin-
gapore as a test bed for emerging low voltage direct
current lighting and solar technology. Such demon-
strations and pilot projects typically aim to monitor
performance and interactions between human and
technical systems and assess suitability for, or encour-
age, wider diffusion. The value of using urban spaces
as ‘living laboratories’ is that such experiments allow
a live preview of potential sociotechnical systems for
tomorrow and the type of policies and other precon-
ditions required to support, up-scale and export them.

Earlier cited evidence (section 30.2, ‘Mechanisms’)
shows that other common university roles include
sharing and communicating research results with soci-
etal actors. This can occur through various channels
such as publications in academic journals, conference
presentations, consulting to industry and government
(e.g. Infrastructure Supporting Project for Wind
Power Generation Business in Jeju Region and Hong
Kong SME Business Sustainability), and the provision
of specialist training to industry and government (e.g.
DHI-NTU Research Centre) or citizen education and
public sector capacity-building efforts (e.g. CUHK
Jockey Club Initiative Gaia). Evidence from Mow-
ery/Nelson/Sampat et al. (2004) and Philpott/
Dooley/O'Reilly et al. (2011) suggests that important
transfers of knowledge will also occur through infor-
mal meetings and interactions with government and
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industry partners or stakeholders Other channels for
the transferring of research results related to urban
sustainability include inputs into government policy
and long-term planning. This can also involve the cre-
ation and transfer of modelling or visualization tools
for aiding government (e.g. Energy and Environmen-
tal Sustainability Solutions for Megacities) and indus-
try decision-making (e.g. Sustainable Supply Chain
Centre—Asia Pacific). 

30.3.2 Government

Survey results suggest both local or regional govern-
ment/public services (the most common) and
national government participate and play an impor-
tant role in university partnerships.

Actors from local or regional government are
diverse. In Japanese and Korean partnerships, these
typically consist of senior members of city planning
teams and departments related to transport, industrial
development and energy. Short-term roles include the
provision of data and urban planning expertise, the
provision of land, buildings and test sites for experi-
ments, introduction to other societal stakeholders, pub-
lic endorsement or promotion of partnership activities,
and participation in partnership steering and decision-
making. 

Participation in cross-sector partnerships for urban
sustainability promises much reward for local govern-
ment. As in Western nations, municipal actors in
industrialized Asian countries are faced with various
and converging challenges such as pursuing economic
development and societal well-being whilst coping
with threats such as climate change, ageing and
declining populations, energy security, and deteriora-
tion of the natural or built environment. With govern-
ment functions broken up across departments and
limitations imposed by existing policies and financial,
time and manpower resources, the capacity to single-
handedly generate innovative and comprehensive solu-
tions to complex and long-term societal challenges is
limited (Hanleybrown/Kania/Kramer et al. 2012; Orr
2013). The opportunity to collaboratively address such
problems with universities and other societal experts
offers municipalities the precious opportunity to
tackle many of these problems simultaneously, and
usually with minimal financial contributions. Other
ensuing benefits include access to new knowledge
and outside best practice, and valuable insights into
the type of government policy and planning required
to support the collaboratively generated solutions. 

Despite potential benefits, several barriers should
be expected. These may include tensions between the
typically short- to mid-term and implementation-
focused priorities of city planners and the long-term
and research focus of academics. They may also stem
from the radically different cultures of academia and
local government where, on one hand, academics are
rewarded for risk-taking and innovation, and on the
other, government officials are typically encouraged
to avoid risks and duplicate established patterns and
procedures (Vigoda-Gadot/Shoham/Schwabsky et al.
2005). These differing ‘world views’ (Trencher 2014:
196) may deter some municipalities from taking a
high level of interest in university-driven partnerships
and will also influence the ability to assimilate and
implement new knowledge and innovation in future
policy and planning.

In several cases in Singapore and Hong Kong, par-
ticipating government actors tend to correspond
more with a national level. These include, for
instance, officials from national agencies dealing with
water supply and drainage, economic and industrial
development, and environmental protection. In part-
nerships such as Triple Water Supply System and
DHI-NTU Research Centre, officials from water-
related bodies are assisting with the establishment of
pilot plants and testing of emerging technologies (i.e.
energy recovery from waste water, energy efficient
treatment and recycling, and seawater flushing) in
existing government water treatment infrastructures.
In partnerships such as NUS-JTC Industrial Infra-
structure Innovation Centre, actors from national
urban planning and engineering divisions play a key
role in the design of research agendas, steering and
project management. This is in addition to research,
marketing and integration of new knowledge into
government policy, legislation and construction pro-
jects. The value of such contributions is the ability to
absorb new knowledge and technologies and contrib-
ute to large-scale, rapid societal transformations and
‘regime shifts’ (Berkhout/Verbong/Wieczorek et al.
2010) through national level policy and legislation. 

Motivations for national government actors work-
ing in the above contexts appear to be the desire to
remain at the forefront of knowledge and innovation,
to enhance effectiveness and environmental sustaina-
bility of core functions (for example, land planning
and water treatment), to accelerate progress towards
objectives such as reducing GHG emissions, and to
boost national or international competiveness. Barri-
ers to be expected from national level actors concern
budgets, political agendas and priorities. Swayed by
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national political cycles and voters, these largely deter-
mine the ability to take up particular technologies and
tackle certain societal challenges. 

Another important set of government actors oper-
ating behind the scenes as ‘enablers’ in many cross-
sector partnerships are national funding agencies. As
also described in the triple-helix literature (Etzkowitz/
Leydesdorff 2000), such actors play a crucial role in
fostering the formation of cross-sector collaborations
by creating institutional conditions and incentives
through shaping national research priorities and tar-
geted funding programmes. Singapore is a striking
example. One recent measure involved the prepara-
tion of a physical infrastructure for university–industry
collaboration and sustainability innovation. The
National University of Singapore was chosen for con-
struction of the Campus for Research Excellence and
Technological Enterprise (CREATE)—itself a feat of
green building innovation. This National Research
Foundation (NRF) initiated and financed green tech-
nology park is enticing and housing collaborations
between prestigious international research universities
(e.g. MIT, ETH-Zurich and Munich Technical Univer-
sity), local universities and industry around four
themes of human, energy, environmental and urban
systems. Fostered in this way are several partnerships
such as TUM-Create and Energy and Environmental
Sustainability Solutions for Megacities. Utilitarian
motivations behind such generous support are
explicit. It is expected that these collaborations gener-
ate “positive social and economic outcomes” and lay
the knowledge and workforce foundations for a tran-
sition to a low carbon, innovation-driven economy in
Singapore.6 Another example is the ‘Sustainable
Urban Systems’ competitive research programme initi-
ated by NRF. This has brought into formation part-
nerships such as Sustainable Urban Waste Manage-
ment for 2020 and Underwater Infrastructure and
Underwater City of the Future, each allocated SD$ 10
million over five years. 

30.3.3 Industry 

As noted earlier, large and multinational corpora-
tions, rather than small and medium-sized enterprises
(SMEs) tend to engage with university initiatives for
urban sustainability—a trend corresponding with con-
ventional university–industry collaborations in fields

such as life sciences and software engineering. As
observed by Laursen and Salter (2004), larger firms
with existing capabilities in R&D and open
approaches to innovation are most likely to engage in
partnerships with universities. Key roles for corporate
researchers include participation in research and pro-
vision of resources such as company data, expertise
and funding. Some cases such as Sustainable Supply
Chain Centre—Asia Pacific and Low Voltage Direct
Current Grid Network demonstrate that non-scien-
tific actors from high-level corporate management can
also become involved, and in the former case, even
assume a partnership direction role. As in conven-
tional technology transfer patterns, a chief long-term
role for industry in Asian sustainability partnerships is
the assimilation of new technologies and knowledge
and introduction to the market.

An important motivational factor for firms invest-
ing in R&D and commercialization efforts with uni-
versities is the prospect of procuring intellectual prop-
erty rights (IPRs) for new inventions and eventually
generating income. This entrepreneurial motivation is
detectable in several partnerships in Asia, particularly
those involving intense R&D collaborations. Another
motivation on the industrial side appears to be the
prospect of gaining university-won funds from national
research bodies. This explains why a plenitude of
research funds is so critical in engaging stakeholder
support, as reported earlier. 

Several factors could potentially impede industry
participation in university partnerships for urban sus-
tainability. One would be a limited appreciation of
academic topics of enquiry and demands for scientific
value and robustness when co-designing projects.
Contrary to general belief, industry does not generally
place great importance on university research as a
source of innovation (Laursen/Salter 2004; Mowery/
Nelson/Sampat et al. 2004). This would particularly
be the case for research activities not necessarily con-
nected to near-term income generation. Other poten-
tial tensions could arise from differences between aca-
demic and industrial decision-making protocols.
Industry has a capacity to make rapid and fundamen-
tal decisions, with scientific research communities typ-
ically driven instead by consensus and slower, deliber-
ative decision-making. Nevertheless, the engagement of
large industry is crucial for university attempts to
advance urban sustainability through academic
research. This is due to expertise in manufacturing,
commercializing and marketing, and a unique ability
to manifest sustainability impacts on national or inter-6 See URL: <http://www.nrf.gov.sg/docs/default-source/

new-nrf-factsheets/20131217_create-factsheet-(final).pdf?s
fvrsn=2>.
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national markets though the introduction of new tech-
nologies, knowledge or services. 

30.3.4 Civic Society

Involvement of civic society in our sample includes
NPOs, think tanks, civic associations and individual
citizens. Civic society does not feature as prominently
in Asian partnerships as in North America (Trencher/
Bai/Evans et al. 2014), a core reason being the domi-
nance of R&D platforms. Nonetheless, civil society is
playing a key role in several partnerships, both inside
and outside Singapore. 

As advocated by the Future Earth framework
(Mauser/Klepper/Rice et al. 2013), civic society can
assume a core role in the co-design of academic
research agendas for sustainability by interrogating sci-
entific research questions and activities from the per-
spective of societal needs and conditions. With less
evidence of this occurring in Asia, key roles appear to
be more related to implementation and knowledge
production activities. Especially for those partnerships
targeted at specific locations and sets of community
stakeholders, civic society performs functions such as
provision of local knowledge (particularly in the three
Japanese cases) and co-implementation of various
sociotechnical demonstrations and experiments (par-
ticularly those requiring human engagement such as
Sustainable Urban Waste Management for 2020,
Green Society ICT Life Infrastructure and CUHK
Jockey Club Initiative Gaia). The value of citizen par-
ticipation in scientific demonstrations is that it allows
the verification of sociotechnical innovation on living
human systems—not only for technical performance,
but also for social demand and acceptance. Civic
actors can also contribute by mobilizing political and
wider community support to either integrate new
technologies or social configurations or tackle spe-
cific sustainability issues in general. Further, they can
also provide academics with valuable connections to
other community or political resources and networks. 

An important factor motivating civil sector partici-
pation in university sustainability partnerships is the
prospect of securing capacity-building support for pre-
existing commitments and activities. This can entail
allocations of university-won funding and enhanced
knowledge and learning by engaging with other
experts. Other important motivations can include the
opportunity to interact with government officials and
influence public policy, which might not be possible
otherwise. 

Barriers that can potentially impede civil society
participation include a preponderance of technocen-
tric approaches to urban sustainability, currently dom-
inated by fields of engineering and natural sciences.
Without a focus on place-specific human systems and
lifestyles, civil society does not form a necessary com-
ponent for many R&D-based platforms. Other barri-
ers could stem from the undervaluing of time-consum-
ing and uncertain interactions with ‘non-experts’ from
civil society in academic incentive systems (Crow
2011; Yarime/Trencher/Mino et al. 2012). This is par-
ticularly relative to exchanges with industry, which can
potentially bring economic benefits.

30.4 Case Study: Urban Reformation 
Programme for the Realization of 
a Bright Low Carbon Society 
(University of Tokyo) 

To provide a more detailed picture on the particular
functions, activities and potential impacts of university-
driven sustainability experiments in Asia, this section
focuses on a front-runner case from Japan. Data for
this case come predominantly from a series of inter-
views with a total of eight faculty and researchers over
the period April 2011 to February 2014, in addition to
participation in workshops, steering meetings, confer-
ences and field experiments over the same period .  

The Urban Reformation Programme for the Real-
ization of a Bright Low Carbon Society (henceforth
‘the programme’) from the University of Tokyo aims
to design the blueprint for a low carbon and elderly-
friendly urban transformation of the local City of
Kashiwa (30 km from Tokyo) by creating and demon-
strating the necessary technologies, and reforming
various social systems. The programme is a large-scale
sustainability experimentation characterized by a high
level of ambition and numerous societal interven-
tions. It brings together various disciplines from the
two campuses of Hongo and Kashiwa. The pro-
gramme has emerged as a dual response to converg-
ing challenges of climate change and an ageing soci-
ety. External partners and stakeholders include local
government officials, residents, NPOs, private firms
and a corporate think tank. Implementation extends
from April 2010 to April 2015, with a total research
budget of approximately JP¥ 550 million. This initiative
emerged in response to a competitive funding call from
the Japan Science and Technology Agency ‘Social Sys-
tem Reformation Programme for Adaptation to Cli-
mate Change’ in 2010.
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Table 30.2: Summary of key roles, motivations and potential barriers.

Societal 
Sector

Common roles Common motivations Potential barriers 

University • Conception, design and forma-
tion of partnership 

• Procurement and allocation of 
funding 

• Overall direction and project 
management

• Scientific research and implemen-
tation of experiments

• Technology transfer to industry 
and government via patenting, 
licensing, consulting or personnel 
transfer 

• Sharing and communication of 
research results with other actors 
via publications and conferences

• Input to government policy

• Learn from real-world set-
tings, external actors

• Increase visibility and impact 
of research

• Influence societal develop-
ment trajectories

• Procure funding

(See section 30.2 Motivations) 

• Academic incentive systems 
undervaluing time-consuming 
and uncertain collaborations 
with societal stakeholders

• Poor project management and 
leadership skills

• Funding shortages

(See section 30.2 Barriers) 

Government 
(National/
state)

• Creation of funding and institu-
tional incentives

• Assistance with establishment of 
test beds in government infra-
structure

• Steering and project manage-
ment

• Co-design of research agendas 

• Co-production of knowledge

• Integration of new knowledge 
into government policy, legisla-
tion and construction projects

• Enhance effectiveness and 
environmental sustainability 
of core functions and infra-
structure 

• Boost national or interna-
tional competiveness 
through acquisition of new 
knowledge and innovation

• Accelerate progress towards 
objectives such as reducing 
GHG emissions etc.

• Budgets, political agendas and 
priorities (swayed by political 
cycles and voters)

Government 
(Local/
regional)

• Provision of data, urban planning 
expertise and resources for exper-
iments such as land, buildings and 
test sites 

• Introduction to other societal 
stakeholders

• Public endorsement or promo-
tion of partnership

• Partnership steering and decision-
making

• Integration of results into policy, 
planning and projects

• Opportunity to tackle multi-
ple societal problems simul-
taneously with minimal finan-
cial contributions (often not 
possibly with departmentali-
zation)

• Access to new knowledge 
and outside best practices

• Insights into type of policies 
and planning required to sup-
port emerging sociotechnical 
solutions

• Tensions between short to mid-
term/implementation-focused 
priorities of city planners and 
long-term/research focus of 
academics

• Different cultures in academia 
and local government (aca-
demics rewarded for risk-taking 
and innovation, government 
officials often encouraged to 
avoid risks and duplicate estab-
lished patterns and proce-
dures)

Industry • R&D and knowledge co-produc-
tion 

• Provision of resources such as 
data, expertise and funding

• Steering and project manage-
ment

• Assimilation of new technologies 
and knowledge, then introduc-
tion to market 

• Prospect of acquiring new 
knowledge via innovation 
networks 

• Prospect of procuring intel-
lectual property rights (IPRs) 
and generating income. 

• Prospect of gaining univer-
sity-won funds 

• Limited appreciation of aca-
demic enquiry and demands 
for scientific value and robust-
ness in projects

• Differences between academic 
and industrial decision-making 
protocols. 
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Activities are organized into six research groups:
energy (development and testing of solar-heat-driven
heating and cooling systems), mobility (development
and trials of super-compact electric vehicles and shar-
ing infrastructure), clinical plant science (citizen train-
ing and capacity-building for diagnosing and alleviating
plant diseases), agriculture and landscape planning
(exploitation of local land and forestry resources for
agriculture, greening and biomass production), urban
planning (creation of mixed-use urban land policies
and social networks to prevent urban decay), and
lastly, information systems (creation and demonstra-
tion of supporting ICT infrastructure). As a whole,
these groups encompass various disciplines such as
engineering, urban design, plant science, environmen-
tal design and environmental sciences and involve
over forty faculty and researchers. Designed overall to
be a catalytic action plan for low carbon urban reform
and societal transformation, the bulk of programme
activities concern scientific research, both basic and
applied. A large proportion of these research projects
existed prior to the programme. As such, faculty and
researchers engaging in the project are keenly moti-
vated by the desire to advance and increase the visibil-
ity of research activities. With procured funding also
serving to increase the scale of existing research pro-
jects, scientific learning is enhanced by collaborating
with other disciplines and external stakeholders, and
utilizing the local city as a test bed for emerging tech-
nologies and newly conceived ‘social experiments’
(Yarime/Trencher/Mino et al. 2012). Clearly such
motivations correspond with earlier observed factors
from section 30.2. A steering committee oversees all
activities. Members include the overall project leader,
leaders from each research group and external advi-
sors such as senior members of a private sector think
tank, the ex-president of the University of Tokyo, the
deputy mayor of Kashiwa and senior city planners. 

The key challenge addressed by the programme is
how to achieve decarbonization in the context of a
rapidly aging population. With 23 per cent of the cit-
izens over sixty-five (Statistics Bureau),7 Japan is a
‘hyper-ageing society’—by far exceeding greying trends
in any other nation. It is predicted that economic con-
traction following a shrinking working population
could significantly hamper Japan’s ability to mitigate
and adapt to climate change (University of Tokyo
2014). Although Kashiwa’s proportion of elderly sits
just below the national average at 19.8 per cent, the
working population has already peaked, and resident
numbers are forecast to decline as of 2020. With this
greying population facing concerns such as access to
health care, services and recreation, a patchwork of
some 1,000 vacant lots has emerged across the city
(University of Tokyo 2014). Any effort to reduce
future carbon emissions must therefore contend with
this destabilizing decline of urban vitality and socio-
environmental conditions.

Regarding external stakeholders, two levels of gov-
ernment are involved: the City of Kashiwa and the sur-
rounding Chiba prefecture. Officials are predomi-
nantly senior members from various departments
such as city planning, transport, parks and greenery,
and agriculture. Immediate roles include official
endorsement and decision-making; co-design and
implementation of demonstration projects; provision
of data, knowledge and test sites; and assistance with
legal and political matters. Long-term roles include
the integration of research results and the ensuing
model for low carbon urban reform into city plan-
ning, policy and projects. The civic sector plays a core
role. Individual residents and groups provide local

Civic society • Co-design of research agendas

• Provision of local knowledge 

• Co-production of knowledge 

• Co-implementation of demon-
strations and experiments 

• Mobilization of political and 
wider community support 

• Provision of connections to other 
community or political resources 
and networks 

• Prospect of securing capac-
ity-building support (univer-
sity-won funding and knowl-
edge from other experts)

• Opportunity to interact with 
government officials and 
influence public policy

• Preponderance of technocen-
tric approaches to urban sus-
tainability (not requiring civil 
society participation)

• Undervaluing of interactions 
with ‘non-experts’ from civil 
society in academic incentive 
systems (in relation to industry)

Table 30.2: Summary of key roles, motivations and potential barriers.

Societal 
Sector

Common roles Common motivations Potential barriers 

7 See URL: <http://www.stat.go.jp/english/data/nenkan/
1431-02. htm>.
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knowledge and participate in consultations and
demonstrations, with a local NPO undertaking com-
missioned research and assisting in project demonstra-
tions and implementation. Although present, industry
plays somewhat a lesser role overall. The think tank
Mitsubishi Research Institute provides project man-
agement and strategic decision-making support, also
mediating stakeholder consultations. Private firms
supply technical assistance, data and facilities. Active
participation of the civic sector—more so at the level
of knowledge production and project implementa-
tion—is a defining characteristic of this partnership. It
is also a notable deviation from the overall tendency
in Asia to collaborate with actors from industry more
than civil society (reported earlier in section 30.2). 

Table 30.3 offers an overview of the objectives,
activities and expected impacts of the six research
groups. A defining characteristic of the programme is
the prevalence of scientific demonstrations, societal
interventions and implementation projects. Being
highly experimental in nature, these are often referred
to as ‘social experiments’ (Yarime/Trencher/Mino et
al. 2012) and complement traditional scientific activi-
ties such as basic research and formal knowledge pro-
duction. Two factors appear to have contributed to the
large quantity of social experiments. Firstly, for several
years preceding the programme, the nearby station-
front development of Kashiwanoha has sparked a cul-
ture of cross-sector innovation between industry, the
university and the city and experimental pilot projects
such as a rental cycle and EV vehicle network. Sec-
ondly, funding requirements from the Japan Science
and Technology Agency have explicitly stipulated that
qualifying projects involve demonstrations and initia-
tives to reform urban systems, in addition to basic
research and development of new technologies. 

Social experiments and implementation projects
in the programme are marked by the intimate and
ongoing involvement of the civic sector and an array
of non-technical approaches and efforts to create new
social configurations. For example, trials of Micro-
Electric Vehicles (MEVs) from the mobility group have
heavily involved local residents and NPOs, who are
also core actors in field test activities for other groups
such as biomass production and forest management
experiments of the agriculture and landscape plan-
ning group. With activities of the energy and mobility
group mostly centred on the creation and trialling of
emerging technologies, the social innovation-driven
approach of the clinical plant science group is note-
worthy. This may be said when recalling from section
30.2 that there appears to be an overall tendency in

Asia to pursue urban sustainability through predomi-
nantly technical approaches. Activities in the clinical
plant science group are focused on capacity-building
and the transfer of plant science knowledge to local
citizens. The idea is that this knowledge can be used
to treat common diseases troubling local farmers and
gardeners, thereby reducing wastage and, conse-
quently, GHG emissions (from saved fertilizer and so
on). Co-benefits of this approach entail the creation
of social insertion opportunities for elderly residents,
who through university-led training become certified
and functioning ‘plant doctors’. A core outcome of
this group is the creation of a large-scale and fully
functioning ‘plant doctor’ training and deployment
network, which to date has trained approximately 700
local residents (mostly seniors). Experiments are cur-
rently under way to establish an on-demand despatch
and transport system for trained plant doctors, who
would subsequently conduct ‘house visits’ to farms
and gardens in response to Internet reservations. At
present, plant science initiatives are heavily planned
and directed by university faculty. Yet efforts are being
made to make the volunteer plant doctor system an
entirely citizen-run and self-sustaining platform, sup-
plemented by revenue from workshops and training
courses. Citizen engagement and social innovation-
driven approaches are also defining attributes of vari-
ous initiatives in the urban planning group. At pres-
ent, one area of activity includes experiments to foster
mixed land use and utilize vacant lots for urban agri-
culture and ‘rental gardens’.

From this perspective, outputs from the Urban
Reformation Programme for the Realization of a
Bright Low Carbon Society move far beyond tradi-
tional scientific activities such as basic research, publi-
cations and conference presentations. Experimental
interactions with local government and the civic sec-
tor are leading to the co-design and co-production of
prototypes of new social systems, which importantly,
will continue functioning after the withdrawal of sci-
entific enquiry and completion of the programme.
Other outcomes include trials of new technologies
and improved scientific learning gained from their
insertion into living human systems in the ‘urban lab-
oratory’. This is in addition to an enhancement of
social capital and provision of valuable policy recom-
mendations for local government concerning, for
example, land use and transport. In terms of overall
impacts, the various outputs of each group contribute
to a wider knowledge base, toolkit and blueprint for
urban and social reformation, to counter the dual chal-
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Table 30.3: Overview of Urban Reformation Programme for the Realization of a Bright Low Carbon Society. Source:
The authors.

Focus area Aim Core activities Expected outputs and impacts

Energy Develop and test 
solar heat pump 
driven, super-effi-
cient heating and 
cooling systems.

• Technological development 

• Laboratory experiments on CO2 
and energy consumption reduc-
tion potential, also using industry 
on-site data 

• Field testing 

• Prototype creation and testing 

• Decarbonization and optimization of resi-
dential and commercial building heating and 
cooling systems (potential energy savings of 
20 per cent relative to conventional technol-
ogy) 

Mobility Develop and trial 
various Micro-
Electric Vehicles 
(MEVs) and shar-
ing network to 
decarbonize and 
optimize trans-
port system for 
elderly citizens.

• Technological development of 
various models of wireless charg-
ing and capacitor-storage MEVs

• Field demonstrations, testing with 
citizens and acceptance studies

• Creation of smartphone-enabled 
sharing network

• Prototype creation and testing of MEVs and 
supporting infrastructure (charging and shar-
ing network)

• Decarbonization and optimization of indi-
vidual transport system

• Social insertion of elderly and activation of 
lifestyles

• Knowledge about public acceptance and 
demand for MEVs

Clinical 
plant 
science

Contribute to 
decarbonization 
of agriculture 
through recruit-
ment and training 
of elderly plant 
doctors for diag-
nosing and allevi-
ating crop dis-
eases

• Creation and implementation of 
plant science certification and 
training programme for senior cit-
izens

• Deployment of plant doctors 
throughout gardens and farms in 
Kashiwa City

• Investigation of CO2 reductions

• Contribution to decarbonization of agricul-
ture by reducing crop loss from disease

• Social insertion of elderly and activation of 
lifestyles

• Fully functioning diagnosis and treatment 
service for plant disease and improved main-
tenance of parks and gardens

• Knowledge base including textbooks, web-
site and plant hospital

Agriculture 
and land-
scape 
planning

Develop citizen-
based system for 
maximizing 
effective use of 
urban land and 
forestry 
resources for 
agriculture, 
greening and bio-
mass production

• Field experiments and investiga-
tion of biomass fuel production 
potential 

• Study of GHG emissions from 
rice paddies and agriculture

• Design of citizen-run manage-
ment system for local land 
resources 

• Opportunities for elderly citizens to engage 
in management of local land resources

• Improvement of conservation and resilience 
of local land and forestry resources against 
declining population and agricultural activity

• Stimulation of urban agriculture and contri-
bution to GHG emissions reduction 

Urban 
planning

Create mixed-use 
urban land poli-
cies and social 
networks to pre-
vent urban decay 
and cater to 
needs of elderly 
population

• Survey investigation of elderly cit-
izen living conditions, needs and 
geographical distribution of ser-
vices

• Creation and testing of land rota-
tion system for integrating vacant 
lots into urban agriculture system

• Policy recommendations and social network 
prototypes for governance, maximizing 
effective land use and countering decompo-
sition of city

• Quantitative and qualitative understanding 
on citizen needs, living environment and 
future changes to urban fabric 

Information 
systems

Study and create 
various ICT sys-
tems for enhanc-
ing the integra-
tion and 
decarbonization 
of various urban 
elements and 
functions

• Creation and trials of dynamic 
sensing and visual feedback tech-
nologies for electricity consump-
tion

• Creation of storage archive for 
quantitative and qualitative data 
from various demonstrations in 
other groups 

• ICT system prototypes for enhancing con-
nectivity and efficiency of various urban ele-
ments and functions
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lenges of climate change mitigation and an ageing
society.

However, an unprecedented and highly experi-
mental nature also means that programme members
are confronted by various challenges and uncertain-
ties. Many stem from the large-scale and interdiscipli-
nary structure of the programme. Key issues at stake
appear related to communication difficulties. Also a
commonly reported barrier for other partnerships
(see section 30.2), this is contributing to a loss of
unity, harmony and synergy. With the programme
uniting over forty faculty and researchers from various
disciplines, in addition to countless government and
civil society stakeholders, several rifts have occurred
between research groups. These appear to be exasper-
ated by differences in activities, approaches and
understanding of project goals and expected results.
Overall synergy is further hampered by conflicting
motivations between groups and individual research-
ers. Some are seemingly focused on advancing pre-
existing research agendas whilst others are more com-
mitted to pursuing the goals of the programme. Con-
sequently, at times research groups have functioned as
independent research communities, with little cooper-
ation and exchange with others. Although some
groups have found areas for collaboration and func-
tioned well together, the overall coordination and
integration of the programme has been a key chal-
lenge. A recent measure taken to address this is the
establishment of an additional project management
group and recruitment of a dedicated project coordi-
nator. Other challenges relate to the complexity and
locked-in nature of the problems the programme
seeks to address, uncertainty regarding results and the
lack of an overarching vision for social reform in the
community. 

Also deserving critical examination is the pro-
gramme’s glowing promise of creating the blueprint
for a realizable and exportable model of a ‘bright’,
low carbon and elderly citizen-friendly society in the
space of five years. Rapidly approaching the final year
of implementation, the mechanisms by which this
blueprint will be translated into reality remain unclear,
just as the ability to achieve meaningful reduction of
GHG emissions with tools such as electric vehicles
and improvements in air-conditioning efficiency, plant
health and land use. As observed by Bulkeley and
Castan Broto (2012: 361), many urban sustainability
experiments “promise more on paper” than they actu-
ally deliver. The capacity of this programme to
achieve its objectives is largely restrained by the scope
of existing university research agendas and strengths

(i.e., energy, MEVs, plant science and urban plan-
ning). It appears that the relevancy of these fields and
research activities to the overarching objective was
taken for granted in the design of the programme. 

Yet the value of this initiative is nevertheless signif-
icant. It lies more so in the new model of knowledge
production with stakeholders than in knowledge out-
comes per se. This case provides an insightful preview
into how the modern research university can apply its
resources to the co-design and co-production of
knowledge, solutions and societal transformations to
address complex and place-based societal challenges.

30.5 Concluding Remarks 

Several observations can be made about university
partnerships attempting to advance urban sustainabil-
ity through collaborative research and sociotechnical
experiments in Asia. 

Firstly, the power of government funding pro-
grammes to entice the formation of partnerships is
evident at various points. Survey results demonstrated
that the presence of suitable external funding pro-
grammes was a significant motivating factor for many
cases. On the other hand, when financial resources
were inadequate, funding also constitutes a common
barrier. The effectiveness of government funding pro-
grammes in spurring cross-sector sustainability innova-
tion was also demonstrated by Singapore and Japan.
It was observed that national competitive grant
schemes, and the preparation of physical infrastruc-
ture in Singapore (CREATE), had successfully brought
into fruition several cases. These results suggest that
an expansion of such government funding opportuni-
ties would have a driving effect on the formation of
other partnerships. Such findings give weight to calls
from other scholars that government funding pro-
grammes can serve as powerful incentives and shapers
of university initiatives to initiate or engage in collab-
orative networks and experiments to advance sustain-
ability (Dedeurwaerdere 2013; Whitmer/Ogden/Law-
ton et al. 2010).

Secondly, our study has revealed an overall pre-
ponderance of technical approaches to urban sustain-
ability in Asia. With numerous R&D platforms and
partnerships headed by engineering and physical
sciences, it seems that the more human dimensions of
urban sustainability and the involvement of the social
sciences, the humanities and civil society, which are
crucial for the co-design and co-production of knowl-
edge for sustainability transitions, are largely underde-
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veloped. One influencing factor behind the plenitude
of technology-driven platforms in tandem with indus-
try appears to be government funding programmes.
In nations such as Singapore and Japan, competitive
funding schemes are distinctly privileging fields such
as engineering and the physical sciences by explicitly
associating urban sustainability with the creation and
testing of new technologies. Yet the capacity of pre-
dominantly technocentric approaches to reform life-
styles and trigger societal transformations to sustaina-
bility has been shown to be limited (Notter/Meyer/
Althaus 2013). Measures are therefore required to cre-
ate more favourable funding opportunities for the
social sciences and humanities, and to encourage uni-
versity actors to engage in social innovation-orientated
sustainability experiments in tandem with civil actors. 

As argued by Dedeurwaerdere (2013), one prag-
matic strategy could involve the ‘fine-tuning’ of selec-
tion criteria and focus areas in existing funding pro-
grammes to demand greater collaboration across
academic disciplines and engagement with civil actors.
Such measures could entice partnerships to move
beyond the development and trialling of new technol-
ogies to the co-production of new sociotechnical sys-
tems (also inclusive of technical elements), social
arrangements and services. The case study from the
University of Tokyo illustrated to some extent the pos-
sibility of such an approach. On the other hand, how-
ever, this programme also demonstrated that when
large numbers of faculty and researchers from different
fields come together, problems of project unity, com-
munication and differences in approach can reduce
partnership synergy and alienate certain research
groups. Clearly, calls for interdisciplinarity in sustaina-
bility partnerships need to take into account these
potential tensions and obstacles. 

A third point of reflection concerns rising demands
from both governments and academic research com-
munities for utility, relevance to stakeholder needs,
solutions for societal challenges and economic contri-
butions. How much should be expected from univer-
sity partnerships for urban sustainability? Can they
really prove a ‘miracle fix’ for converging needs such
as achieving innovation-driven growth and responding
to complex social and environmental challenges? The
case from Japan suggests that progress can be slow,
complex and uncertain. Furthermore, the ability of
the university to demonstrate relevance or tailor activ-
ities to the demands of external stakeholders is also
restricted by existing strengths and research projects,
and the effective balancing of these with new
approaches, activities and stakeholder participation.

These were major factors affecting the ability of the
Japanese case (a new programme incorporating many
‘old’ strengths and research projects) to generate solu-
tions for addressing the designated challenge. Calls for
universities to engage in cross-sector sustainability part-
nerships and experiments should take into account
evidence that they can frequently fall short of expec-
tations (Fadeeva 2004; Trencher/Bai/Evans et al.
2014). 

In spite of such uncertainty, university partner-
ships in Asia and the rest of the world are demonstrat-
ing a promising capacity to generate important knowl-
edge, technologies, tools and societal transformations
for advancing urban sustainability. Also, cases includ-
ing that from the University of Tokyo suggest that uni-
versity partnerships are ideal mechanisms for linking
broad areas of society and implementing multiple
sociotechnical experiments designed to respond to
diverse place-specific challenges. That is, they can
potentially serve as ‘umbrellas’ or ‘portfolios’ for vari-
ous societal experiments and interventions (i.e. pro-
tected spaces or ‘niches’ of innovation) that can be
implemented alongside conventional knowledge pro-
duction. A wealth of mechanisms highlighted in this
study (i.e. knowledge management, governance and
planning, technology transfer or economic develop-
ment, technical demonstrations and experiments,
reform of the built and natural environment, and soci-
otechnical experiments) suggest that university actors
in Asia are experimenting with a myriad of ways to co-
produce knowledge, co-implement such experiments
and magnify societal impacts by facilitating the trans-
fer of lessons elsewhere. Further, there is also evi-
dence to suggest that such activities are increasingly
likely to constitute a ‘mission’ for the university and
complement existing, more established functions such
as education, basic research and technology transfer
or entrepreneurialism (Trencher/Yarime/McCormick
et al. 2014).

In closing, in this chapter we have scratched the
surface of a potential wealth of university initiatives in
Asia to advance the sustainability of particular urban
systems or communities, cities and nations. Our con-
tribution to the literature has been our focus on sev-
eral highly innovative partnerships in Asia that do not
typically feature in discussions on sustainability transi-
tions in English-speaking or European settings. Fur-
ther, our study of fifteen cases (admittedly a modest
sample size) has allowed us to extract lessons and
common trends. This could not have been possible by
a study of one or two cases alone—an approach tend-
ing to dominate the existing scholarship. Although
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our study has shed some light on potential trends of
university sustainability partnerships and experiments
in industrialized Asia regarding key characteristics,
roles, motivations and barriers of each societal sector,
further research is required at both a micro- and
macro-level. Clearly, a larger survey is needed to bet-
ter assess the characteristics, roles and impacts of dif-
ferent university partnerships across Asia. As well as
encompassing nations such as Korea and Taiwan, it
could cover emerging economies such as China and

India, which are increasingly significant players in
research and innovation in the region. Further under-
standing is also required at the micro-level. Future
studies are required, to examine the potential long-
term impacts of different models of partnerships and
the processes by which co-designed and co-produced
knowledge, technologies, and sociotechnical experi-
ments can be up-scaled to effect wider societal
change. 
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31 Future Global Water, Food and Energy Needs

Cecilia Tortajada1 and Martin Keulertz2

Abstract

If present trends continue, it is unlikely that increasingly overused ecosystems subject to deterioration and
depletion will be able to meet global water, food and energy needs. Current academic thinking is that scarcity,
pollution, mismanagement and misallocation of natural resources will impact every sector on which humankind
depends for survival. In a globalized economy with increasingly free movement of commodities and financial
and human capital, a poor understanding of the most pressing issues and their interconnectedness and interde-
pendences will cause irreparable damage to the Earth and its billions of people: a clear case of fait accompli.
This is a challenging context for global development, and to understand and manage the interdependencies
between the various sectors and their global impact will require comprehensive planning and policy implemen-
tation, institutional resilience, partnerships across economic sectors, and innovation in development in order to
sustainably manage resources in the wake of population growth and climate change. 

Keywords: Water, food, energy, interconnectedness, globalization.

31.1 Introduction12

In an increasingly globalized and interconnected
world, societies have become less resilient with
respect to water, food and energy resources. Long-
term developments such as population growth, urbani-
zation and industrialization in emerging markets, as
well as the impending threat of climate change, have
increasingly resulted in global impacts on natural
resources; consumption of water, energy and food is at
risk of becoming unsustainable. At the same time, insti-
tutions have not been able to respond to the enormous
challenge of implementing policies that address the
requirements of the various sectors in an interrelated
manner. 

Humankind’s influence on the global environment
and its exploitation of Earth’s resources have both esca-
lated to such an extent that Earth is said to have
entered a new era, the Anthropocene. This is a

human-dominated, geological epoch that has supple-
mented the Holocene, the warm period of the past
ten to twelve millennia (Crutzen 2002). There are
clear signs that these changes will affect water
resources (Biswas/Tortajada 2009; Rockstrom/ Falk-
enmark/Allan et al. 2014), food resources (FAO 2011)
and energy resources (IEA 2013, 2014) so dramatically
that humankind will have to be content with adapting
to the new conditions. Consequently, it has become
necessary to focus on establishing resilience to an
increasing number of stresses, as well as on understand-
ing their impact on the stability of natural, social and
economic systems (Rockstrom/Falkenmark/Allan et
al. 2014).

In the past, Europe, North America and Oceania
were able to meet their water, food and energy secu-
rity needs in terms of availability and accessibility
(affordability and acceptability depend on a number
of external factors) through either surplus production
or strategic imports. Nonetheless, global economic
change is inevitably shifting economic centres from
the West to the East. With this economic change have
come new demands for food, water, timber, fibre and
fuel from populations growing on a scale never before
witnessed. For example, a report by McKinsey in 2009
foresaw a forty per cent gap between the demand for
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and the supply of water by the year 2030, if practices
do not change (Boccaletti 2009). Similarly, the United
Nations Food and Agriculture Organisation (FAO)
concluded that the world will have to grow sixty to
seventy per cent more food by 2050 in order to feed
nine billion people (FAO 2011). The future of the avail-
ability of natural resources to meet the needs of increas-
ingly demanding populations is thus surrounded by
complexity and uncertainty, since it depends on global
forces that are constantly changing (Hajkowicz/
Cook/Littleboy 2012; Ringler/Biswas/Cline 2010). 

The consequences of environmental degradation
and change are increasingly associated with non-tradi-
tional notions of environmental security. While envi-
ronmental change and degradation, as well as
resource scarcity, increase instability and poverty and
hold back social development, a discussion of their
contribution to insecurity and vulnerability per se is
outside the scope of this study. It is important, how-
ever, to acknowledge how the intrinsic relationships
between societies and their political, human and natu-
ral environments are understood (Andrews-Speed
2013; Brauch/Oswald Spring/Grin et al. 2009), as
well as the role the environment plays in promoting
peace, stability and human security and the potential
conflicts and vulnerabilities caused by environmental
degradation (Biswas 2011).

In order to understand the complexity surround-
ing future water, food and energy needs, this chapter
will aim to locate the management of these resources
in a wider context of development. Most studies
either provide a local or regional analysis or empha-
size one issue individually, but do not address the
three of them in an interrelated manner. Such analy-
ses cannot lead to full comprehension of the crucial
role of these resources in twenty-first century develop-
ment, since they are embedded in complex interde-
pendencies such that attempts to solve problems in one
sector may create new problems or exacerbate existing
ones. 

The rationale for our analysis is that, in the pres-
ent changing global environment, policy-making and
the management, development and governance of
natural resources are more and more influenced by
numerous social and economic forces and scientific
and technological developments; and that these are
based on the policies, politics and economic priorities
of various actors and sectors who do not take each
other into consideration, and who operate concur-
rently in different geographies. A key concern is that
their interconnections, interdependences and feed-
back loops, as well as their global impacts, are still not

fully understood. As a consequence, planning and
implementation at national levels are still based on
individual sectors without considering their eco-
nomic, social, physical and political environments,
and this frequently makes decisions impracticable.

There is no doubt that things are further compli-
cated by the diversity of views on what should be
developed, what sustained, and over what period, par-
ticularly when such challenges as the above are
involved. Moreover, if current trends in environment
and development continue, it is unlikely that the
desired state of sustainable development will be
achieved (Kates 2001). Although change is inherent in
humans, countries have not created systems to cope
sustainably with transitions. At a time when our
global context is being profoundly transformed, polit-
ical, economic, social, environmental and technologi-
cal advances are challenging prevailing assumptions
about what was assumed to be a stable state of affairs
in the age of the Holocene.

According to the Millennium Ecosystem Assess-
ment (MA 2005), there is established but incomplete
evidence that changes in ecosystems are increasing
the likelihood of non-linear and sometimes irreversi-
ble events in the natural environment. As already men-
tioned, a major aspect of this problem is that the insti-
tutional arrangements, policy, legal and regulatory
frameworks and management and governance prac-
tices necessary to reverse this situation are not cur-
rently in hand, and often not even on the drawing
boards of decision-makers. This is likely to severely
limit the alternative ways in which humankind can
provide for global water, food and energy needs, both
at present and in the future. 

Finally, “needs” is a subjective term. Usually it refers
to specific requirements that are essential or very
important rather than just desirable. In this chapter, we
will discuss both needs and demands, as in many
cases this may be a more appropriate phrase given
that it refers to “the desire of consumers, clients,
employers, etc., for a particular commodity, service or
other item”.3 By outlining present and future chal-
lenges for the future needs and demands for global
water, food and energy, and placing them in a wider
framework of development, we aim to broaden the
approach from mere resource use to the interconnec-
tions and interdependences among a whole series of
complex issues, such as population growth, urbaniza-

3 See: Oxford Dictionaries, British and World English; at:
<http://www.oxforddictionaries.com/> (17 February
2015). 
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tion, resource scarcity, infrastructure development, agri-
cultural trade, and energy generation, all of which in
many cases are driven by geopolitical interests.

31.2 Water, Energy and Food Resource 
Management 

The complexities of water, food and energy sectors
need to be analysed in relation to each other as well
as within their social, economic, natural, political and
cultural environments, and not simply in isolation
from each other. Water is a prerequisite resource for
global sustainability, with a fundamental role in every
other sector, and it has the distinct potential to sus-
tain political, economic, social and environmental sys-
tems. Its proper management has an enormous value
as it provides an entry point to address broader devel-
opment objectives that are usually closely linked. On
the other hand, its management all over the world
does not reflect this value.

Water is also essential for crop production, be this
for food, feed, fibre or fuels. Food sustainability, as
discussed by Willaarts, Garrido and Llamas (2014),
depends on the resilience of related agro-ecosystems,
of which water is a fundamental component.

Water, and its proper management, are also indis-
pensable for energy production and power genera-
tion. Water is used extensively in energy extraction,
refining, processing and transportation; and energy is
essential for transporting water over long distances
and raising it, treating it and distributing it to end
users, as well as for collecting and treating wastewater.

Policies that take into account trade-offs between
water, food and energy are not being developed sys-
tematically, and much less in a coordinated manner,
in spite of the urgent need for them.

As demands for water, food and energy continue
to increase, competition for water between the
domestic, energy, agriculture, environment and indus-
trial sectors has the potential to have a negative
impact on the reliability and security of all of these
sectors (Pate/ Hightower/Cameron et al. 2007). If a
sustainable future is to be achieved, the management
of water resources requires balancing the competing
needs for the increasing type and number of uses and
users while taking into account the availability of
water supplies and storage capacity. Such considera-
tions should include the numerous impacts water pol-
icies and regulations have on food and energy sup-
plies and demands and vice versa. This is, however,

still far from being implemented anywhere in the
developed or developing worlds.

Terms of engagement are also affecting resource
utilization policies and practices, contributing to more
intense competition and also reshaping how emerging
economies and global players are interacting in terms
of trade and aid, with commercial and development-
oriented policies becoming ever more closely depend-
ent on one another (Lum/Fischer/Gomez-Granger et
al. 2009; Tortajada 2014). An example of this is China
and India, where competition for natural resources is
global in reach, putting pressure on the global envi-
ronment, and all this within specific political dynam-
ics. The water, energy and food resource needs of
both countries are likely to affect the availability of
resources for numerous uses and users beyond their
borders. In turn, the interlinkages and interdepend-
ences of the above sectors are likely to impact on the
socio-economic development of different countries
(Goldman Sachs 2010).

Within this context, the formulation of policy
alternatives able to respond to related changes and
challenges and how they could be implemented in a
timely, socially and environmentally acceptable and
cost-effective manner is becoming a security issue.
The unprecedented and accelerating developments at
national, regional and global scales and their implica-
tions in the individual sectors require in-depth, multi-
disciplinary and multisectoral policy debates from the
strategic viewpoint about how they impact on peace,
stability and human security. The resulting analyses
will help realistic yet flexible resource-use policy alter-
natives for the common good to be devised. National,
regional and global scenarios need to be formulated,
including future-oriented frameworks that are able to
respond to upcoming challenges and to further
national and international interests.

With regard to water resources, their perceived
global scarcity reflects not necessarily their physical
availability but rather poor planning, management
and governance, and this has resulted in overexploita-
tion and deterioration of both surface and groundwa-
ter all over the world, which has had an impact on the
food and energy sectors, among others. This sad state
of affairs, where the management of water resources
has responded to specific agendas rather than con-
tributed to the goal of efficiency, has proved detri-
mental. In some cases, it has undermined functioning
management systems, set back needed agendas for
reform, or even become a tool to mask other agendas
(see Biswas 2008; Giordano/Shah 2014; Molden/Lau-
tze/Shah et al. 2010). 
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Global forecasts predict a bleak future where
water stress forces river basins and their millions of
inhabitants into a transition from a state of water
abundance to one of water scarcity. While changes in
the urban, energy and environment sectors continue
to drive competition between sectors, it is the agricul-
tural sector (already the largest consumer of water
globally, with an estimated seventy per cent of total
freshwater withdrawals) that will result in further ineq-
uities and environmental degradation (Molden/Lau-
tze/Shah et al. 2010). Global water demand (meas-
ured as withdrawals) is likely to increase by
approximately fifty-five per cent by 2050 because of
growing demands from manufacturing (400 per
cent), generation of thermal electricity (140 per cent),
and domestic use (130 per cent) (UNESCO 2014), not
to mention irrigation. 

It would be useful to remember at this point that,
even though forecasts may give an indication of the
global situation, they can be misleading as data can be
inaccurate, incomplete or outdated. Previous esti-
mates have been wrong as they have depended on sta-
tistics from countries where the systematic collection
of water use data has been rare, and where some water
uses or needs have been unquantified or unquantifia-
ble. It has been proved that improved management and
conservation measures are able to offset population
and economic growth (Gleick 2003). 

Population growth, rising meat and dairy con-
sumption and expanding biofuel production, among
other factors, will continue to put pressure on the
agricultural sector. Observations of the yields of
major cereal crops have raised the concern that agri-
cultural productivity may not be able to meet demand
without major new investments in underperforming
regions and without strategies to continue increasing
yields in high-performing areas. The focus will be
mostly on irrigated agriculture, taking into account
the potential impacts of climate change (Scheierling/
Treguer/Brooker, et al. 2014). For food and agricul-
ture production and water used for irrigation, the
FAO estimates for the 2005/2007–2050 period a
growth rate in world consumption of agricultural
products of 1.1 per cent per year, and an estimated
increase in agricultural production of sixty per cent by
2050. Using optimistic assumptions, water withdraw-
als for irrigation are projected to increase by six per
cent, from 2,761 km3 to 2,926 km3 (Alexandratos/Bru-
insma 2012), adding to the already severe competition
between uses and users of water.

There is a fragile balance not only between the
water, agriculture and energy sectors, but between the

users of each of these sectors. With regard to water
for human use, in much of the developing world
water supply and sanitation facilities are still not ade-
quate or sufficient and untreated solid and liquid
wastes are discharged and affect surface and ground-
water bodies. In the case of the developed countries,
most systems need to be improved as effectively as
they were developed in the early twentieth century.
According to the European Union, twenty per cent of
all surface water in Western Europe is severely pol-
luted; sixty per cent of all cities overexploit their
groundwater resources; and fifty per cent of wetlands
have “endangered status” because of groundwater
overexploitation. Even where wastewater treatment
has improved significantly since 1980, the percentage
of the population connected to wastewater treatment
is still relatively low in Belgium, Ireland, southern
Europe and the accession countries. Overall, the
wastewater infrastructure needs are so large that
wastewater treatment is the largest category of the
water industry, with thirty-five per cent of a water
market currently worth US$500 billion annually (Stie-
hler/Vogel 2014).

Depletion of groundwater has lowered water
tables in urban and rural areas in developing countries
in the semi-arid and arid tropics, as well as in devel-
oped countries, causing subsidence in major cities,
increasing salinity, and forcing numerous lakes and
wetlands to run dry. Groundwater mining for potable
use and mostly for irrigation has been documented
mostly in arid and semi-arid regions of the world,
including China, India, Pakistan, Mexico and Iran
(Kumar/Scott/Singh 2013), where very large amounts
of energy are required for surface as well as ground-
water pumping. 

This is the case in India, the largest user of
groundwater and the fourth largest energy consumer
globally. During the 2003–2004 period alone, around
12.8 million electric pumps with a total of 51.84 giga-
watts (GW) of connected load consumed 87.09 billion
kilowatt-hours (kWh) of electricity (Kumar/Scott/
Singh 2013). Satellite-based estimates of groundwater
depletion confirm unsustainable withdrawals in the
north-west states of Rajasthan, Punjab and Haryana.
Should this situation remain unchanged, some 114 mil-
lion people in these states may be affected by potable
water shortages and a reduction in agricultural out-
puts, leading, in turn, to extensive socio-economic
stress (Rodell/Velicogna/Famiglietti 2010). Figure 31.1
shows groundwater changes during 2002–2008, with
losses shown in red and gains in blue, based on
GRACE satellite observations. According to the
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National Aeronautics and Space Administration
(NASA), 

the estimated rate of depletion of groundwater in north-
western India is 4.0 centimeters of water per year, equiv-
alent to a water table decline of 33 centimeters per year.
Increases in groundwater in southern India are due to
recent above-average rainfall, whereas rain in northwest-
ern India was close to normal during the study period.4 

The findings of this study can be contested, how-
ever, as they indicate positive groundwater balance in

north Gujarat and parts of peninsular India where
problems of overexploitation of groundwater and
aquifer mining have been studied and documented
extensively. These studies are based on monitoring of
water level fluctuations pre- and post-monsoon over a

Figure 31.1: Satellite-based estimates of groundwater depletion in India. Source: I. Velicogna, University of California,
Irvine; at: <http://www.nasa.gov/topics/earth/features/india_water.html>.

4 See <http://www.nasa.gov/topics/earth/features/india
_water.html>.
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five-year time period (Central Ground Water Board
2005, 2012), which make them more accurate.

In the case of the United States, studies by NASA
and the University of California (Castle/Thomas/
Reager et al. 2014) show that the water of the Colo-
rado River Basin was over-allocated by at least thirty
per cent in the 2004–2013 period. More than seventy-
five per cent of the water loss calculated at 64.8 km3
since late 2004 was groundwater, used to fill the gap
between the demands for all uses and users in the
basin and the annual renewable surface water supply.
The study showed that future water management sce-
narios that take into account population growth and
climate change point to the inability of reservoir stor-
age alone to meet the allocations in the basin.
Groundwater depletion poses a significant threat to the
long-term development of the region since as ground-
water supplies reach their limits, the ability to supply
fresh water during drought conditions or increase the
gap between supply and demand will be severely con-
strained, posing “a greater threat to the water supply
of the western United States than previously thought.”
(Castle/Thomas/Reager et al. 2014: 5910).

Ignored for decades, deterioration in water quality
has become one of the most pressing problems facing
the world, as it further accentuates problems of water
scarcity. It has increasingly undermined global eco-
nomic growth and worsened the physical and envi-
ronmental health and the quality of life of billions of
people because of point and non-point sources of pol-
lution. Concerns about water contaminants that
affect human health through drinking water include
the presence of arsenic and fluoride that in some
places occur naturally in groundwater. The main prob-
lem, however, is the billions of litres of untreated dis-
charges that flow into water bodies every year all over
the developed and developing world. 

One example is China, where the economic, social
and environmental costs of water pollution have been
estimated at one per cent of gross domestic product
(GDP) or approximately 150 billion yuan (World Bank
2007). Additionally, subsidence to a depth of several
metres has been reported in cities such as Beijing,
Tianjin, Shanghai, Taiyuan and Shijiazhuang, and in
Shanxi and Hebei provinces. The damage to infra-
structure in general caused by subsidence has been
estimated to be 1.4 billion yuan. The extent of the
potential negative impact of the overexploitation of
water and the deterioration in the different sectors in
general is so extensive that it threatens to undermine
the economic growth of the country as well as the
health and quality of life of billions of people.

As analytical procedures have improved, it has
been possible to detect an increasing number of so-
called emerging contaminants that are the result of
human intervention. A range of human and synthetic
hormones as well as pharmaceuticals and their metab-
olites are found in treated sewage effluents and this can
have serious implications for drinking water. Countries
with poor regulatory control of pharmaceutical manu-
facturing facilities may face serious problems in the
future (Fawell/Ong 2012). 

In sum, the current perceived water crisis all over
the world is one of mismanagement with strong fea-
tures concerning public governance. The global land-
scape of energy and food needs will continue to be
strongly influenced by this mismanagement, where
decisions are taken in isolation from requirements
and from the influencing forces of other sectors. The
obstacles to improving water management, which may
impact negatively on the food and energy sectors in
the future due to their interdependences and intercon-
nectedness, are the same ones that have been identi-
fied for several decades: institutional fragmentation,
weak legal and regulatory frameworks, poor multi-
level governance, limited capacity at local level, weak
allocation of roles and responsibilities among sectors
and institutions, lack of cooperation between govern-
ment institutions with common interests, funding gaps
and questionable allocation of financial resources.
Good and implementable policies and management
practices are still needed, not only for the water sector
but also for sectors such as energy, agriculture and
environment, so that economic, social, and equitable
development can be achieved in the long term
(OECD 2011). 

31.3 Energy Sources in a Changing 
World

Energy services are provided by converting primary
forms of energy (e.g. coal, oil, gas, wood, wind, sun-
light, uranium) to intermediate forms (e.g. electricity,
liquid fuels) and these to a multitude of services
(Wilkinson 2011). As global energy consumption con-
tinues to increase, by as much as fifty per cent by
2030, the demand for water supplies and resources
will also grow concurrently. This will place the energy
sector in greater competition with other water users
for already limited resources in many regions of the
world. The competition for water resources will
impact on future energy development and could have
significant impacts on energy reliability and energy
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security in regions around the globe. The current
trends in energy development could significantly
increase the water footprint, rather than decrease it
(Hightower 2012). 

At present, electric power generation is one of the
largest water withdrawal and use sectors in countries
such as the United States and France, with the energy
sector requiring levels beyond forty-five per cent of
water withdrawn nationally (NETL 2011). Future
energy developments such as biofuels, hydrogen, oil
shale development, carbon sequestration and nuclear
power could significantly increase water use and con-
sumption and energize economic development. A
major concern of gas shale development is the limita-
tion imposed by access to reliable water supplies, as
anywhere from eight to twenty-four million litres of
water are required for hydraulic fracturing in each well
(Mantell 2009). In the United States, the Bureau of
Land Management (BLM 2008; Miller 2011) estimates
that one to three barrels of water would be needed
for each barrel of oil produced by in-situ extraction.
Also, the water recovered after fracturing can be
extremely high in salinity, presenting concerns not
only about water quantity but also about the quality of
wastewater (Hightower 2012). 

Water availability has also proved to be a limiting
resource for thermoelectric generation (NETL 2011;
Hightower 2012), and permits to construct thermoe-
lectric stations have been denied because of water-
related considerations. Metals and mining, utilities
production and supply and manufacturing segments
are especially vulnerable to water scarcity as this
would mean no electricity and no raw materials. Min-
ing activities have been affected mostly in South
America and African countries, where companies
have opted to pull out due to high energy costs and
competing water demands (Ernest/Young 2014).

Overall, the global landscape of energy consump-
tion indicates nothing but an acceleration in growth.
Global energy demand is expected to continue grow-
ing by more than one-third over the period to 2035,
with China, India and the Middle East accounting for
about sixty per cent of the increase and South East
Asia emerging as an expanding demand centre. In
2013, energy consumption and production increased
for every fuel type except nuclear power, at a rate
below the ten-year average of 2.5 per cent, but still
resulting in a growth in global CO2 emissions, though
this also was below average (BP 2014). Emerging
economies dominated global growth with eighty per
cent of the global increase in energy consumption.

China once again had the largest growth increment
followed by the United States (BP 2014). 

Because of economic growth, China and India,
together with the ASEAN countries,5 have transferred
the so-called global ‘Centre of gravity’ from the West
to Asia (IEA 2013b: 15). The ten ASEAN member
countries, whose combined GDP has increased by
around three-quarters since 2000, resulting in increas-
ing energy and water use, have very different patterns
of resources use. Their individual policies on energy
and water security, affordability and efficiency result
from country-specific economic development and
endowment with natural resources, as well as from
political considerations. In all cases, energy security is
driven by increasing reliance on imported energy;
reduction of economic costs is linked to rising
imports; and sustainability aspects of energy use are
driven by concerns about local pollution. The ASEAN
Power Grid and Trans-ASEAN Gas Pipeline are exam-
ples of collaboration but they are still a long way of
implementation due to (for example) a lack of harmo-
nization of technical and regulatory standards, the
phasing out of end-user price subsidies, the guarantee
of a third-party grid and pipeline access, and the
establishment of a regional regulator (IEA 2013b).

The dynamic growth of the Chinese economy and
energy demand is reshaping global energy markets
with implications of global reach which are not totally
understood at present. Together with India, China
drives the growing dominance of Asia in global
energy demand and trade, and, together, they are
building approximately forty per cent of new genera-
tion capacity (IEA 2013a). China, the second largest
economy in the world, is planning to add 1.2 terawatts
(TW) of water-resilient power capacity by 2030, equiv-
alent to 5.9 times India’s current installed generation
capacity. China is also planning to add 453 GW of
coal-fired power capacity by 2020, in many cases in
water-stressed areas, further increasing competition
for water. By 2030, some eighty-seven per cent of
power capacity will still require water for cooling and
generation, down from ninety-seven per cent in 2012
(Chan/Robins/Knight 2012). This expansion will
place further stress on water resources unless effi-
ciency is greatly improved. Hydropower is also at risk
from changing water availability brought about, for

5 The International Energy Agency uses the terms ASEAN
and South East Asian countries interchangeably. These
include Brunei Darussalam, Cambodia, Indonesia, Lao
PDR, Malaysia, Myanmar, Philippines, Singapore, Thai-
land and Vietnam.
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example, by more frequent and more extreme
droughts and floods. Energy efficiency is as important
as water efficiency because using less energy would
reduce demand for power and alleviate some of the
water stress. The question remains as to whether there
is enough water to fuel China’s power expansion. 

The rise of unconventional oil and gas and of
renewables, both important components of national
energy programmes, is transforming our present
understanding of the distribution of the world’s energy
resources. Unconventional oil and gas, or resources
with atypical geological locations and that require a
specific set or production techniques, include, among
others, shale gas. Shale gas has the potential to displace
fossil fuels and potentially slow the development of
renewable sources. It also has the potential to turn
countries that traditionally import natural gas into
producers, making them more self-sufficient in
domestic supplies. A clear example is the United
States, with vast reserves of natural gas commercially
available. Shale gas represents at present forty per
cent of total natural gas production, a fact reflected in
a lower market price for natural gas and that has
changed the geopolitics of oil globally. Together with
China, the US is expected to join the top tier of pro-
ducers, allowing both of these major energy consum-
ers to reduce their demand for coal and ultimately for
oil (Shell International BV 2013).

Unconventional natural gas and oil resources are
not free of criticisms. These relate to the challenges
associated with the availability and use of surface
water and groundwater for hydraulic fracturing;
migration of stray gas and potential effects on overly-
ing aquifers; and contamination of surface and
groundwater. Science, technology and policies still
have to develop these resources in a manner that is
environmentally safe.

There is the question of when or whether the
world will achieve an energy system based on one
hundred per cent renewable resources. This may be
feasible in theory but there are too many societal,
political, technological, geographical and market-
related concerns that make it improbable and perhaps
not even desirable. The first challenge is the geo-
graphical location of the renewables resource base,
which is frequently a long way from the centres of
energy demand, often in different countries or conti-
nents. Furthermore, the absence of substantive invest-
ment for research and development compared with
conventional generation and the fact that such
resources still depend on subsidies have significantly
reduced their impact (Shell International BV 2013).

Biofuels are not a new concept but the scale of
production that is currently proposed is unprece-
dented. This is expected to more than triple by 2040,
representing eight per cent of global demand for road
transport fuel, if it is not affected by the cheaper avail-
ability of natural gas. Biofuel policies have created and
supported a new demand for traditional food crops
and this has triggered a cascade of impacts on food,
agriculture and energy systems as well as land and
water resources, not all of them sustainable. One
example is the European Union, whose targets cannot
be fully met using only EU domestic biomass. EU bio-
fuel policy has thus triggered the creation of an
increasingly globalized market for biofuels and biofu-
els feedstock, relying on agriculture in developing
countries, mostly in Latin America and Asia. At the
same time, such production must conform to ‘sustain-
ability’ criteria (e.g. the Fuel Quality Directive and the
Round Table on Sustainable Biofuels (RTSB). This is
not always the case as it has the potential to influence
food prices, further degrade land and water resources
and limit access to natural resources for small land-
holders (HLPE 2013). 

Table 31.1 shows the regional production and con-
sumption of total biofuels in 2011. It indicates that the
largest consumer and producer of biofuels (including
biodiesel and ethanol) is North America (mostly the
United States), followed by Central and South Amer-
ica. 

A main question is whether biofuels are a possible
solution to the challenges posed by demand for fuel.

Table 31.1: Regional production and consumption of
biofuels, 2011. Source: Adapted from HLPE
(2013). This information is originally from the
US Energy Information Administration/
International Energy Statistics, available at:
<http://www.eia.gov/>.

Geographical 
area

Consumption 
(per cent)

Production (per 
cent)

North America 52 53

Central and South 
America

23 28

Europe 19 13

Oceania 6 6

Eurasiaa), Middle 
East and Africa

0.2 0.2

a) The U.S. Energy Information Administration defines 
Eurasia as follows, see http://www.eia.gov/tools/glos-
sary/index.cfm?id=E.
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This is not a simple question and it is unclear what the
impacts will be when biofuels become a significant
part of agricultural production in any country, as the
demand for certain crops will increase whether they
are used for food, feed or fuel. This will have conse-
quences for the production of other crops and for the
use and distribution of scarce resources all along a
diversity of supply chains. Policy and market decisions
to stimulate such a large conversion towards biofuels
are risky since understanding of the direct and indi-
rect consequences is still uncertain. The interconnect-
edness of the world markets has shown that decisions
taken with regard to agricultural production and use
in one area might have enormous impacts on others
as they can affect both supply and price (Stattman/
Bindraban/Hospes 2008).

Global investment to supply populations with
energy is of the order of US$1,600 billion annually. It
has more than doubled in real terms since 2000 (IEA
2014). Some additional US$53 billion of investment is
required in energy supply and efficiency to move the
world on to a 2oC path away from fossil fuels and
towards renewables, carbon, capture and storage
(CCS) and nuclear power. The caveat is that fossil
fuels will continue supplying much of the energy used
worldwide and will still do so in 2035. This has enor-
mous implications in terms of climate change as elec-
tricity demand is expected to increase by 4.2 per cent
per year on average until 2035 (Stattman/Bindraban/
Hospes 2008).

For energy production, water withdrawals in 2010
were of the order of 580 billion cubic meters (bcm),
of which 70 bcm were consumed, with the power sec-
tor accounting for over ninety per cent of the total
amount (IEA 2012). This indicates the strong depend-
ence between water and energy. In the New Policies
Scenario of the Organisation of Economic Coopera-
tion and Development (OECD) and of the Interna-
tional Energy Agency (IEA), withdrawals will increase
by about twenty per cent between 2010 and 2035 and
consumption will rise even more, by eighty-five per
cent. These trends will be driven by a shift towards
power plants that are more efficient and have more
advanced cooling systems where withdrawals will be
reduced but consumption per unit of electricity pro-
duced will increase, and by expanding production of
biofuels (table 31.2).

Given the projected rise in energy demand and the
growing burden on natural resources, energy savings
can be a very important and cost-effective source of
additional energy supply, as well as having a beneficial
effect on water resources (Wilkinson 2011). The so-

called Energy Efficiency (EE) market is expected to
deliver substantial economic gains. For example,
investment in EE technology by 2020 could reduce
energy consumption in the EU by 250 megatonnes
and in the US by 200 megatonnes (Burchardt/Her-
ing/Klose et al. 2014). Challenges that need to be
addressed include enhancing national policy coordi-
nation and regulatory frameworks, eliminating market
distortions, encouraging the financing of energy effi-
ciency projects, improving capacity building and data
collection and monitoring, and evaluating the effec-
tiveness of energy efficiency policies (IEA 2013).

The future of energy and thus of water in the
world depends on the interplay of economics, social
issues, pricing, technology and policies, as well as on
political considerations. Demands in Asia, for exam-
ple, are expected to grow at more than twice the
global average, because of strong economic growth
and rapid urbanization. Sustained and sustainable
growth will require strong policies that are imple-
mentable and that encourage the adoption of the best
management practices and available technologies to
improve energy efficiency and thus improve effective
water use (IEA 2013a). 

There is a changing energy landscape as the energy
future for which we need to plan will happen in an
exceptionally different political landscape in the
twenty-first century. Trying to think through energy
futures while dealing with the pressing problems of
energy resources and prices as well as food security and
climate change is particularly difficult. To this complex-
ity is added the fact that both developed and develop-
ing countries lack energy policy frameworks. Instead,
there are energy policy conclusions that are drawn
from environmental policies, such as the focus on
renewables, and which are not based on environmental
considerations but often depend on the requirements
of market competition policy (Stattman/Bindraban/
Hospes 2008). 

Developing an energy system that meets climate
targets, sustainable development objectives, and
energy, food and water security concerns is a massive
challenge. We still have to learn from the individual
through to the institutional level that decisions about
the ways we produce and use energy cannot be made
without regard to wider concerns. Energy system
development must be an integral part of sustainable
development (Stattman/Bindraban/Hospes 2008).
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31.4 The Next Phase of Globalization—
The Role of Food 

Food security will be one of the most important polit-
ical topics of the twenty-first century. The FAO has
said that food production must increase by seventy
per cent in order to feed 9 billion people globally by
2050 (FAO 2011). This increase is needed because of
the rising incomes and living standards of the largely
urbanized middle classes in Asia. Food security has
been a crucial topic throughout the history of human-
kind. As ‘the father of the green revolution’, Norman
Borlaug, stressed in his Nobel Prize acceptance
speech in 1970, “civilization as it is known today could
not have evolved, nor can it survive, without an ade-
quate food supply”. Yet the development of food
security affirms that it encompassed a wider notion of
development. While agricultural development was
important, food security addressed far wider social,
political and economic developments. Since Europe
was central to the global economy in the past centu-
ries, the development of food security in Europe will
be analysed first. 

The pessimist Thomas Malthus predicted as early
as 1798 that population growth would outstrip availa-
ble food supplies, leaving (European) countries with
nothing but starvation. Influenced by the dark experi-
ences of the sixteenth and seventeenth centuries
when farmers were unable to supply growing urban
populations, Malthus foresaw deeper structural prob-
lems. However, although Malthus has been repeatedly
quoted in history (e.g. by the Club of Rome in the
1970s), his sombre predictions were always nullified
by the ability of farmers to produce more for growing
populations. This was due to wider economic, politi-
cal and social developments. European farmers
increased their food output by up to 1000 per cent in
the past 200 years due to reflexive governance by gov-
ernments and societies in Europe. Mercantilism and
agricultural markets that forced landowners to rethink
their strategies replaced the old feudal systems. As a
result, newly imported staple food crops such as pota-
toes from North America were introduced in the sev-
enteenth and eighteenth centuries and allowed farm-
ers to supply growing urban populations with much-
needed additional staple foods (Kiple 2000). Another
major shift in food security policy occurred in the

Table 31.2: Global water use for energy production in the New Policies Scenario by region (bcm). Source: OECD/IEA
(2012).

Withdrawal Consumption

2010 2020 2035 2010–35 
(%)*

2010 2020 2035 2010–35 
(%)*

OECD 307 316 302 -0.1 30 39 46 1.7 

Americas 241 253 249 0.1 21 29 38 2.5 

United States 206 214 212 0.1 19 26 35 2.5 

Europe 61 57 49 -0.9 8 8 6 -1.4 

Asia Oceania 5 6 5 0.1 1 2 2 1.9 

Non-OECD 276 346 388 1.4 35 56 76 3.1

E. Europe/Eurasia 95 93 95 0.0 4 5 6 1.5 

Asia 157 211 230 1.5 21 34 43 2.9 

China 106 134 145 1.3 16 26 30 2.5 

India 40 55 58 1.6 4 6 9 3.5 

Middle East 3 4 5 1.3 2 3 4 1.5 

Africa 5 7 8 1.8 3 4 4 1.6 

Latin America 16 31 52 4.9 5 11 19 5.6 

World 583 662 691 0.7 66 95 122 2.5 

European Union 66 61 56 -0.7 8 8 6 -1.2 

* Compound average annual growth rate. 
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nineteenth century. At first, agricultural imports from
colonies in Asia and Africa permitted the European
upper and later middle classes to consume more
diversified and affluent diets. The end of colonialism
in the twentieth century marked another evolution in
food security policy. Agricultural trade increasingly
contributed to domestic food security in Europe
(Allan 2011). Food security was thus by no means lim-
ited to agricultural development but involved wider
socio-economic shifts. 

However, the most important gains were achieved
during the twentieth century. Technological improve-
ments brought about by research and development in
Europe and North America increased agricultural out-
puts. The introduction of fertilizers, improved seeds
and irrigation enabled farmers in the rich, Western
part of the world to produce more food. In particular,
the period after the Second World War saw a period
of unprecedented agricultural growth. Governance
complemented technological improvements. While
America introduced the Farm Bill, and with it agricul-
tural subsidies, during the Great Depression of the
1930s, Europe followed by pooling the agricultural
policy of western European states in the 1950s.
Europe’s cooperation echoed the advent of a liberal
functionalist paradigm of food security. This govern-
ance shift resulted in an over-supply of crops culminat-
ing in the butter mountains and milk lakes of the
1980s and 1990s. North American farmers further
expanded their production capacities from the 1940s
onwards to supply the world with US staple crops
(McMichael 2009). 

The successful shift in governance to producing
more food also affected wider policy areas. The
United States used this outcome of over-supply as part
of their bargaining power in foreign policy in the
1970s to contain import-dependent regions such as
the Middle East and countries in the former Eastern
bloc around the Soviet Union (Woertz 2013). The
Carter administration even issued a food export ban
on the Soviet Union after the invasion of Afghanistan
by the Soviet army in 1980. This had a decisive impact
on the US farm sector. American small farms went
bankrupt and this led to larger farms operated by
fewer farmers (Paarlberg 1980). This laid the founda-
tions for another shift in agricultural governance in
the United States. As farm sizes grew, enabling econ-
omies of scale, food became increasingly commercial-
ized. As a result of a power shift from small farmers
to agribusiness, supermarkets took over increasing
parts of the food supply chain. As food supply chains
became longer and more sophisticated, supermarket

chains such as WalMart or Carrefour took over from
small retailers in providing consumers with fresh
food. The enormous outputs of farmers and a strate-
gic subsidization of fodder crops such as wheat and
soy in both North America and Latin America
allowed the meat and dairy industry to supply more
meat and dairy products to consumers (Keulertz
2013). At the same time, eating out in food outlets has
increasingly become the norm in most Western coun-
tries since the 1980s. In sum, the commercialization of
food provided a bullish market for the unprecedented
growth of the food sector (McMichael 2009). 

The food sector responded to wider shifts in
development in the Western world. Farmers increas-
ingly produced cheap food for more diversified econ-
omies. Technology played one part, consumer
demand and governance of the food system another.
Despite stagnating middle-class incomes since the
1970s, economies of scale derived from better tech-
nology and improved on-farm and off-farm supply
chain management kept food prices low and thus
demand growing (Keulertz 2013). 

Farmers and agribusiness responded to increasing
demand through ever-increasing yields that were
quickly absorbed by the market. The size of the global
food market was estimated at US$4.21 trillion in 2009
compared to US$3.7 trillion in 20005 (and it is esti-
mated to have grown to US$5 to 7 trillion by 2014).
Fresh food accounted for 52.6 per cent of the total
value. Packaged foods contributed the rest. The rea-
sons for the rapid expansion of the food market are
seen in the economic growth of the first decade of
the century alongside population increases that
boosted global food consumption. A large part of this
growth was driven by increasing prosperity in emerg-
ing markets, which have expanded faster than their
counterparts in the developed world (Alpen Capital,
2011). However, climate change will severely test the
resilience of the food system. As land endowed with
water resources is already a very valuable resource, the
food system may have to be prepared for systemic
shocks that may have a number of effects. Although
the role of North America, Australia and Europe
remains strong, global economic change in favour of
Asia has triggered a new round of food politics specif-
ically related to food trading houses. Traders are of
particular importance as they directly liaise with farm-
ers to purchase, store and ship their produce. In 2003,
seventy-three per cent of traded agricultural commod-
ities were handled by only four multinational compa-
nies: Archers Daniels Midlands, Bunge, Cargill (all
from the United States) and Louis Dreyfus (France)



668 Cecilia Tortajada and Martin Keulertz

(Keulertz 2013; Murphy 2012). All four companies not
only trade the majority of bulk commodities in their
home markets but have also acquired market leader-
ship in Latin America and Australia. 

31.5 You Can’t Build Peace on Empty 
Stomachs

A pivotal moment for the future reliability of the
global food system was the price shock that cast a
shadow over the global food system at the end of the
first decade of the new millennium. The food price
spikes of 2007/08 and 2010/11 reminded decision-
makers around the world of the centrality of food in
state security. Highly volatile global commodity mar-
kets signalled to decision-makers that the food ques-
tion embedded highly systemic risks for future devel-
opment (Woertz 2013). Without adequate and reliable
access to food, emerging economies could be trapped.
As the first general director of FAO, Lord John Boyd
Orr, stated, “You can’t build peace on empty stom-
achs” (Borlaug 1970). 

It is therefore clear that in a world that will hold 9
billion human beings by 2050, there are significant
risks to future food supply and possibly peace across
the globe. The current and future net exporters are
located in water- and land-endowed regions such as
Brazil, eastern Europe, Australia and Central Asia.
These countries and regions could be pivotal for
future peace. The risk areas are those regions affected
by high population growth and/or natural resources
constraints, such as the Middle East and North
Africa, and South and East Asia. The only region that
is notably different is sub-Saharan Africa, where food
security is uncertain despite the ample availability of
land and water resources. 

31.6 Countries and Regions with a 
Positive Outlook

Russia, for example, seeks to utilize its opportunities
in this next phase of globalized food. Russia seeks to
become the leading wheat producer by 2019 using
state capital by fostering the United Grain Company
(UGC) that invests in farmland along the ‘Chernozem
belt’ (the belt of highly fertile Black Earth soils that
stretches from the Ukraine to Siberia). The ambitious
goal of this venture is to export 200m tonnes of
wheat by 2019. This has enabled Russia to curry
favour with import-dependent countries such as Egypt

to which it supplies approximately forty per cent of
wheat imports (Woertz/Keulertz forthcoming). Rus-
sia also plays a central role in another grain hot spot
of the world, the Black Sea region. This region has
been a target for investors since the mid-1990s, pri-
marily by Western agribusiness, because it is one of
the major agricultural growth zones of the world.
With output increases of approximately four per cent
per annum, the Black Sea region is expected to export
80m tonnes of grains by 2019 (Marshall 2014). It is
expected that the Middle East and North Africa
(MENA) region will absorb most of these production
gains, providing investors with unique market oppor-
tunities if both regions achieve political stability. 

In Latin America, on the other hand, the agricul-
tural transformation process started during the 1960s
and 1970s. Initially largely supported by Western cap-
ital (note, for example, that Cargill is the biggest agri-
business company in Argentina because its company
policy is to re-invest the profits of its national
branches in the market of origin), Latin America is
today the biggest soy producer in the world (WWF
2014). Soy is especially important as it is used as ani-
mal feed across the world to keep the proteinization
of diets in place. Europe and Asia are seen as the main
destinations of Latin American soy (WWF 2014). 

The final continent that has been able to grow and
market its food in the global political economy is Aus-
tralia. China has become one of the key markets for
agricultural exports from Australia during the past fif-
teen years. In addition, Australia enjoys trade oppor-
tunities through the Asia–Pacific Economic Coopera-
tion (APEC) trade agreement with the United States
and the European Union, which has enabled the Aus-
tralian agricultural sector to utilize opportunities for
trade with a region associated with high population
and economic growth. As a result, Australia’s total
agricultural goods and service provisions grew from
AUS$3.5 in 1967 to AUS$301.5 billion in 2013 (DAFF
2013). The main commodities that have underpinned
growth are wine, fisheries, meat and dairy, staple
commodities, fruits and vegetables. At the same time,
Australia has become a sought-after target country for
agricultural investment from regions faced with water
and/or land shortages. The situation of countries that
seek farmland in countries like Australia is markedly
different. These are seen as the losers in the new
round of food globalization. 
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31.7 Risk regions and countries

The Middle East and North Africa (MENA) is a
region that since the 1970s has effectively run out of
the water needed to achieve self-sufficiency in food
(Allan 2003). The tragic political developments in the
MENA region in the past decades have also taken
their toll with respect to agricultural production. Only
3.9 per cent of MENA arable land is under cultivation,
in part due to conflict, in part due to water scarcity
(Al Masah Capital 2012). The MENA region imports
approximately half of its required food from other
world regions (World Bank, 2008). In terms of US
dollars, the bill for food imports is projected to reach
US$92.4 billion by 2020 (Al Masah Capital, 2012).
Rising food prices and poor public budgets have
already contributed to social unrest, as seen during
the Arab Spring in 2011. Thus, the MENA region will
be hit hardest of all the regions in the world when try-
ing to meet future food security goals. 

India and sub-Saharan Africa face similar food
security concerns. However, India’s cultural prefer-
ence for ‘green proteins’ has allowed the country to
take a less aggressive stance in the global market. Sub-
Saharan Africa has shared a similar fate to the MENA
region. High population growth and persistent severe
poverty will translate into severe food security con-
cerns in the coming decades. However, in theory, sub-
Saharan Africa enjoys readily available water and land
resources that could be made more productive to feed
the continent (Binswanger 2009). 

The other major food importer is China. At the
advent of the ‘Asian century’, it is clear that food con-
trolled by Western agribusiness has the potential to
limit Asia’s future growth. In an attempt to decouple
itself from the Western world, the population giant of
the world, China, has traditionally pursued a strategy
of food self-sufficiency (Brautigam 2013). However,
China’s food security strategy has markedly changed
during the past ten years. China can no longer feed its
population through domestic food production. In
particular, industrialization has taken its toll on food
production. The Chinese have not only become more
affluent, but the natural resources of the country have
been decisively directed towards energy. For example,
China’s focus on coal has led to significant pollution
of groundwater resources. It is estimated by the Bei-
jing government that sixty per cent of China’s ground-
water is polluted. Fifteen per cent of the groundwater
cannot be used as potable water (World Bank 2007). 

The response by China has been a largely unno-
ticed paradigm shift. Through the Chinese state food

company CofCo, the Republic of China has become
increasingly active around the world. For example,
China purchased the largest US pork producer, Smith-
field, in 2013 (Koons/Venkat 2014). In addition,
CofCo has launched a joint venture with agricultural
traders in Asia such as the Noble Group, in order to
increase its global food footprint (Koons/Venkat
2014). In terms of sales, the Noble Group is already
larger than the US trader ADM. Yet Noble still mainly
acts as a buyer on the global market. In contrast to
Western traders, Noble still needs to establish rela-
tionships with farmers across the world. Thus,
China’s food security will depend on the development
of cooperation with farmers around the world. 

31.8 The Next Phase of Development 
in Practice: The Pivotal Role of 
Africa 

Sub-Saharan Africa is the only region in the world
where food supply can be significantly increased for
both domestic and international consumers. By
expanding the area under cultivation, which is cur-
rently less than half of its arable land, sub-Saharan
Africa could become a crucial region for global peace.
For this reason, sub-Saharan Africa is a major region
of concern for domestic and international investors as
well as for Western and Eastern development agencies
seeking to increase food production. However, sub-
Saharan Africa’s farming sector faces wider develop-
ment challenges. In particular, social, political, eco-
nomic and cultural factors make food production in
sub-Saharan Africa challenging. With a strong feature
of smallholder agriculture dominated largely by
female subsistence farmers or pastoralist family farm-
ers, food output has lagged significantly behind other
world regions (Keulertz 2013). 

In addition, sub-Saharan Africa’s infrastructure is
in need of multi-billion dollar investments, including
both on- and off-farm investments. Potential ‘food
bowls’ such as Nigeria, Ethiopia, the Democratic
Republic of Congo, Tanzania, South Sudan and Mali
have either experienced long and devastating internal
or external wars and conflict or have poor governance
systems in place. Nevertheless, sub-Saharan African
countries have seen global interest in their farmland
resources since the mid-2000s (Deininger/Byerlee/
Lindsay et al. 2011; McMichael 2011). Estimates of
farmland acquired range from thirty to sixty-two mil-
lion, but only a tiny proportion of this assumed invest-
ment has been made operational. For a while, China



670 Cecilia Tortajada and Martin Keulertz

was regarded as the major investor in African agricul-
ture. What was by some labelled as ‘land grabbing’
was deconstructed by analysts with field experience
(Brautigam 2013; Woertz 2013). Instead of investing in
land and water resources, China has pursued a differ-
ent, broader development approach. 

Although the data is highly opaque, researchers
have analysed media reports about China’s aid to sub-
Saharan African countries. They analysed 1,673 projects
that appeared in Chinese, African and international
media. In contrast to previous widely-held assumptions,
only eighty-three projects were associated with the
energy sector, and forty-four were in mining. Instead,
the largest Chinese investments were made in the
health/government/society sectors and in transport
(Strange/Parks/Tierney et al. 2013). This underlines
China’s wider engagement with Africa, which reflects
the fact that Africa is not merely a source of natural
resources for China, but also a market for finance,
manufacturing, and construction. It is further
assumed that thirty per cent of transport projects in
Africa are financed by Chinese public and private sec-
tor companies (Lancaster 2014). Transportation infra-
structure is especially important for the agricultural
sector, as it allows farmers to access markets such that
their produce remains fresh and edible. Whether or
not China will attempt to transform Africa’s agricul-
tural sector through direct investment in agriculture
remains an open question, but China seems to have
learned a lesson from its Western counterparts by
understanding how the development of infrastructure
is vital to achieving sustainable development on all
sides. 

A recent initiative by China and its economic allies
has signalled a further shift in the global political
economy of development. On 15 July 2014, represent-
atives from Brazil, Russia, India, China and South
Africa signed an agreement to establish the New
Development Bank, seen as a direct countermeasure
to the Western-led World Bank. The goal of the new
bank is to raise US$100 billion over time to directly
fund infrastructure projects in developing countries
(Bax 2014). Such a move could tip the global balance
of power towards the newly emerging economies in
Asia, Africa and Latin America. The lessons of this ini-
tiative are directly drawn from the Western model
that emerged in the days when the primary sector of
the economy was predominantly in the hands of the
nobility. It took Europe and America several centuries
to produce the immense amounts of food used in for-
eign political and economic relations. The new Asian
century may see a similar model emerging within a

few decades, in which a wider model of development
to achieve food security will be pivotal. It could be
nothing less than the next phase of globalization, yet
this time created by Asian economies instead of by
Europe and North America. 

31.9 Innovation and Partnerships as 
the Way Forward

Concerns about the impact that the deterioration of
the environment and resource scarcity can have on
the livelihoods of billions of people and on all pro-
ductive sectors have prompted a series of partnerships
and innovation initiatives. An increasing number of
private sector groups, UN and international organiza-
tions, non-governmental organizations (NGOs), uni-
versities and environmentalists are working towards
the common goal of sustainable development and the
promotion of peace, stability and human security.
Innovative ideas, processes and products focused on
conservation and efficiency are being promoted all
over the world, reliable data is being collected and
cutting-edge technology is being developed, although
the necessary policies for their implementation in the
longer term are still lagging behind.

Traditional partnerships as well as previously
unthinkable ones between the private sector and
international organizations and NGOs are being
developed by different actors at different scales for
the common good. And they are delivering higher
outputs than expected. A change of mindset on the
part of all actors that encourages them to work
together has proved beneficial on the road towards
sustainable development (SustainAbility 2014).

A growing number of mostly multinational compa-
nies are embracing sustainability policies and prac-
tices as integral components of their business models.
Water and energy risks are being considered by finan-
ciers, investors and companies as a core feature of
capital expenditure plans. They are also much more
aware of water quotas and pollution targets as their
aim is to make operations more efficient, and they are
examining the effects of potential water shortages on
facilities located in water-scarce provinces. 

Companies still aim to achieve the normal goals of
continuous profitability and growth but many are also
looking to concurrently create social and environmen-
tal benefits in the communities within which they
operate. Development led by the private sector has
been essential in creating numerous communities of
interest between producers, factory workers, consum-
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ers and stakeholders, with the objective of bringing
about sustainable rural development in the develop-
ing world. Evidence-based research shows that the pri-
vate sector can make a major impact in improving the
human environment, contributing to social progress
through the alleviation of poverty, and increasing the
standards of living of millions of people, as well as
making a profit (Biswas/Tortajada/Biswas-Tortajada
et al. 2014; Biswas-Tortajada/Biswas 2015). As for
resource use, many companies are increasingly manag-
ing their own water needs and looking for trade-offs
along their entire production chain, as well as taking
responsibility for the protection and conservation of
ecosystems that supply fresh water (see, for example,
ILSI 2013). 

Decisions taken have the potential to scale across
supply chains all over the world multiplying sustaina-
bility gains and benefitting large populations. These
initiatives are essential for the future water, food and
energy needs of the world. Examples include agricul-
tural water management; watershed restoration, pro-
tection and payments programmes; eco-compensation
models; water funds; green infrastructure investments;
alternative management choices for terrestrial, fresh-
water and marine ecosystems; the Water Risk Atlas
(analysis of water risks in terms of quantity, quality,
regulatory and reputational risks); development of
water markets; water quality trading; and environmen-
tal impact bonds (SustainAbility 2014).

In the past decades the water and energy sectors
have seen several major technological breakthroughs.
Membrane technology has developed to the point
where desalination is commercially viable and where
wastewater can be treated to convert it to drinking
water quality. Anaerobic and biological technologies
have greatly improved the sustainability and cost-effec-
tiveness of wastewater treatment. Network monitor-
ing and modelling technologies have reduced water
losses in piped water supply systems and allowed the
optimization of water resource systems. Drip and
micro-irrigation solutions have reduced agricultural
water consumption. 

The strength of new forms of energy and espe-
cially water will be the direct result of strong policies
but also of social acceptability. For Singapore, within
very strong policy and monitoring frameworks, in
addition to communication strategies that have
resulted in social acceptability, desalinated water and
highly-treated reused wastewater (NEWater) are able
to supply up to twenty-five percent and thirty percent
of total demand for the city-state respectively for non-
direct potable, commercial and industrial uses. There

are plans to augment the capacities of both sources of
water to supply up to eighty per cent of Singapore’s
total water demand by 2060 (Tortajada/Joshi/Biswas
2013). Australia is another country that has planned
for the use of desalinated water and recycled wastewa-
ter for human consumption, but has not achieved
social acceptability for this last one. In the case of
desalinated water, one of the largest schemes, the
232,000m3/day Western Corridor Recycled Water
Project in Queensland constructed during the Millen-
nium Drought, has now become non-operational
because it is no longer necessary following the end of
the drought. Several cities in the United States as well
as Windhoek in Namibia have developed schemes for
direct and non-direct potable use of reused water, all
with immense energy implications (Lahnsteiner/Lem-
pert 2007; EPA, at: <http://www. twdb.texas.gov/publi-
cations/shells/WaterReuse.pdf>). One way or another,
cities and countries are looking for additional
resources for their continued development.

The rise of unconventional water, oil and gas and
of renewables will continue transforming our present
understanding of the distribution of the world’s
energy resources and, most importantly, has the poten-
tial to make countries more resilient to the changing
environment if policy mixes are developed that take
into account the interconnectedness of related sectors.
Administrators would do well to consider the water,
food and energy sectors among their policy priorities. 

31.10 Conclusions 

This chapter has framed water, energy and food secu-
rity in a wider developmental context. It has shown
that all three types of security cannot be understood
without placing them in a wider conceptual and his-
torical framework of past and future developments.
Water, energy and food security will be unquestiona-
bly at the heart of the development challenges of the
twenty-first century. However, given the interlinkages
between the three sectors, only integrated approaches
will yield successful management outcomes. Within
this challenge of integrated decision-making lies the
need for policy-making. All three sectors are decisively
characterized by the paramount role of public policy.
People in charge of ‘statecraft’ had for long not wor-
ried about natural resources management and in par-
ticular water was seen as a ‘free’ and abundantly avail-
able resource. Yet ‘business-as-usual’ approaches will
no longer suffice in the decades ahead. On the con-
trary, new policy frameworks that promote policy-
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making outside policy silos will be required to achieve
security in all three sectors. The profound environ-
mental and economic changes the world is facing will
no longer allow one-dimensional approaches. It will
be up to decision-makers to understand that change is
inevitable but that it also holds tremendous opportu-
nities. If rightly addressed, those opportunities will
yield economic development and prosperity for an
unparalleled number of human beings. 

The notion of water, energy and food needs,
demands and securities within a framework of sus-
tainable development is not new, but it is being recon-

sidered in the current challenging environment, and
invites closer scrutiny. A shared understanding of the
challenges is needed as a basis for multi-stakeholder
collaboration. This has increasingly been recognized
as the most effective way to address global risks and
to build resilience against them. However, bringing a
very diverse group of stakeholders to the table is not
an easy task, as the ill-fated meetings of the Confer-
ence of Parties (COP) demonstrate annually. Getting
decision-makers to overcome silo thinking is key to
achieving new policy outcomes. It is indeed the mega-
challenge of our time.
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32 Sustainability Transition in a Vulnerable River Basin in Mexico

Úrsula Oswald Spring1

Abstract

This chapter examines a transition process in a river basin in the central part of Mexico that is highly affected
by climate change, social deterioration and the drugs war. The Yautepec River Basin is particularly prone to
climate impacts because of its abrupt slopes, numerous affluents, and high population density in its floodplain,
which is frequently exposed to hurricane impacts. Taking into account laissez-faire policies, illegality, govern-
ment corruption, and public insecurity in a region with high levels of dual vulnerability (environmental and
social), as well as subject to hazard impacts, the chapter reviews the constraints of the process of transition
towards sustainability, especially when the goals of the people and of the government are not identical. People
organized themselves regionally in order to simultaneously increase public security and freedom from hazard
impacts, which both directly affect life and livelihood. Using original survey data, the study examines the risks
perceived by the people and the ways in which they reduce these risks of extreme events, as well as how they
cooperate with the authorities to improve environmental conditions, to enhance disaster risk reduction activi-
ties and to reduce the impact of criminal acts. The transition process requires the integration of numerous
social, economic, political, environmental, judicial, cultural and mental factors in order to develop processes
and resilience from the bottom up to deal with this complex emergency, as well as to force the different levels
of government to enhance all four aspects of the human security of the people: ‘freedom from fear’, ‘freedom
from want’ ‘freedom from hazard impacts’, and ‘freedom to live in dignity’. 

Keywords: Sustainable development, engendered and sustainable peace, Anthropocene, peace concept, patriar-
chy, civilization, empowerment, equity, values, cultural identity.

32.1 Introduction, Objectives, 
Research Question, the Scientific 
Approach and Methods1

This chapter examines a transition process in a river
basin in the central part of Mexico that is highly
affected by climate change, social deterioration and
the drugs war.2 Mexico as a country and the Yautepec
River Basin (YRB) in particular are particularly prone
to climate impacts. They Yautepec River emerges
from the glacier of the volcano Popocatepetl at an
altitude of 5,450 metres and its basin extends out-
wards as far as the Federal District of Mexico and the
states of Morelos and Mexico (figure 32.1). 

The study region depends for its agriculture on a
supply of water from the monsoon and from irriga-
tion. The topography consists of high mountains and
a wide floodplain, with two dominant ecosystems:
pine-oak and low-lying dry deciduous forest, whose
trees lose their leaves during the dry season. The cli-
mate is influenced by both oceans, and because of the
steep mountains the region is extremely vulnerable to
flash floods, soil erosion and periodic droughts. Peo-
ple also suffer periodic eruptions of the volcano
Popocatepetl and other geophysical hazards such as
earthquakes, which are frequent in the region. As well
as erosion caused by logging, which is in the hands of
organized crime, the mountain part of the basin (Los
Altos) is also losing topsoil, and all the affluents are
being eroded. Together, these natural and illegal phe-
nomena have caused environmental vulnerability
aggravated by poverty, socio-economic stagnation and
poor public services (education, health, water, poverty

1 Prof. Dr. Ursula Oswald Spring, full time Professor/
Researcher at the National University of Mexico
(UNAM) in the Regional Multidisciplinary Research
Center (CRIM); Email: <uoswald@gmail.com>.
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alleviation, etc.), together with a high degree of gov-
ernment corruption (Oswald Spring 2014a: 151 ff; Bog-
ardi, Oswald Spring, Brauch 2016). 

Organized crime has taken further advantage of this
situation and involved underemployed and unem-
ployed young people in illegal activities. Drugs are pro-
duced and to some extent also consumed in the region,
which is also affected by other illegal activities such as
drug production, trafficking, kidnapping, extortion
and also logging in the national parks. The result is an
increasing dual environmental and social vulnerability
in a region where law is almost non-existent (98.5 per
cent of crimes are not punished, Acosta 2011: 79)
because of inadequate investigations and corrupt
judges. This has resulted in the loss of the legal right to
defence, public insecurity, high homicide rates and a
deterioration in environmental and social conditions.3

32.1.1 Objective of the Study

The chapter studies possible alternative pathways for
a process of transition to sustainability in the face of
laissez-faire policies, illegality, government corruption,
and public insecurity in a region with a high level of
dual vulnerability (environmental and social) and which
is subject to extreme events. The social and environ-
mental vulnerability of the people means there is a dual
constraint on the process of transition towards sus-
tainability. The goals of the people and of the govern-
ment in this process are not identical. Government
activities are uncoordinated, and this offers opportu-
nities for corruption, where some government depart-

ments protect organized crime. The people want both
public security and freedom from hazard impacts,
both of which directly affect life and livelihood. Thus
a transition process would require major changes to
the numerous existing social, economic, political,
environmental, cultural and mental constraints
imposed by federal government on the people
exposed to the problems. Confronted by the lack of
action from the top down, and the absence of the rule
of law, people are developing processes of resilience
from the bottom up to deal with the complex emer-
gency4 and to force the different levels of government
to enhance their human security (Adger, Pulhin, Bar-
nett et al. 2014) as exemplified by ‘freedom from fear’
and ‘freedom from hazard impacts’ (Brauch 2005a). 

32.1.2 Research Questions

How have the federal, state and municipal govern-
ments responded (top-down) to this dual vulnerability
in the YRB? How can a bottom-up social organization
in cooperation with the three levels of government
reduce the hazard impacts of flash floods and
droughts, in order to make safe life and livelihood and
at the same time find a way to reduce corruption,
reduce organized crime and create sustainable jobs?
What worries people most? What have been the obsta-
cles and constraints that have prevented and slowed
down the implementation process and how could
they be overcome? How can an integrated basin man-
agement reduce government corruption and organ-
ized crime and take advantage of the opportunities
offered by the business community to improve the liv-
ing conditions of the people of the YRB? 

32.1.3  Structure of the Chapter

The chapter is divided into seven parts. After this
introduction, part 32.1 explains the quantitative and
qualitative methodology. Part 32.2 describes the study

2 This research project was financed by PAPIIT IN300213
of the National Autonomous University in Mexico
(UNAM) for a project on “Integrated water manage-
ment of a river basin affected by climate change: risks,
adaptation and resilience”. I am deeply grateful to the
Regional Centre of Multidisciplinary Research at the
National Autonomous University of Mexico (CRIM–
UNAM) together with the sabbatical support of Cona-
cyt and PASPA–DGAPA–UNAM, who supported this
research and my sabbatical year, which included a visit
to CUSRI at Chulalongkorn University in Bangkok and
field research in Thailand. I am deeply indebted to PD
Dr. Hans Günter Brauch and the four anonymous
reviewers for their careful and detailed comments on
the manuscript, and to Michael Headon for his percep-
tive language editing. I want also to thank MSc. Ariana
Estrada Álvarez, Geographer Anahí Bustamante, Geog-
rapher Joaquin Cartulina, and Ángel Paredes Rivera for
the support in the survey and the design of the maps. 

3 Transparencia International (2014); at: <http://www.
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area and defines the key scientific concepts of transi-
tion goals, dual vulnerability, disaster risk reduction
and management, complex emergencies, and resil-
ience. The third part examines the complexity of the
river basin and its environmental, social, and political
constraints within a contradictory social arena5 in the
region. Part four discusses how social actors cope with
these multiple threats, the socio-environmental activi-
ties developed by the authorities and the people, the
struggle against organized crime, and the resultant
agenda for a sustainable transition. Using original sur-
vey data, part 32.5 analyses the risks perceived by the
people and the way they reduce these risks of extreme
events, and how the authorities cooperate with them
to improve environmental conditions and to enhance
disaster risk reduction (DRR) activities. In part 32.6,
data on public insecurity in Mexico, the state of
Morelos and the river basin are analysed, together
with proposals for resilience-building against flood
and drought within a context of organized crime and
public insecurity. The concluding part (32.7) suggests
as a possible outcome an integrated river basin man-
agement scheme (IWRM; GWP 2009), together with
a reconstruction of the social tissue6 and the develop-
ment of policies and practices geared towards a pro-
cess of sustainable transition.

32.1.4 Scientific Approach and Methods

This chapter is based on original empirical data that
were collected and analysed by a multidisciplinary
research group at the National Autonomous Univer-

sity of Mexico (CRIM/UNAM). This research group
compared the activities of different actors; it reviewed
the arena of environmental and social threats,
assessed the policy agenda in response to dual vulner-
ability (environmental and social) and the complex
emergency in the river basin, and it put together activ-
ities carried out by the people to deal with both envi-
ronmental and social problems. 

The scientific background of the research project
was multidisciplinary: ecology, anthropology, psychol-
ogy, geography, demography, and development stud-
ies (Adger, Pulhin, Barnett et al. 2014). The research
group compiled quantitative and qualitative data using
participative observation, semi-structured interviews,
focus group discussions, in-depth interviews, and
examination of official databases. The survey was con-
ducted in three phases between 2010 and 2013, guided
by the research questions. 

The full research included three random surveys
of 3,955 persons: after the great flood in 2010, later in
2012, and finally in 2013 to assess the impact of the
floods in the YRB (table 32.1). In-depth interviews
were conducted with local leaders, politicians and key
people in the communities and in the state of More-
los. The results from both quantitative and qualitative
data together with partial analysis were discussed with
the affected communities and authorities. During the
fieldwork, participant observation was used, five
focus group discussions were conducted, and several
participatory rural studies were carried out on water
security (Oswald/Brauch 2015), desertification, gar-
bage management, migration, and government sup-
port. The research group also explored local social
movements and developed comparative regional stud-
ies of the processes of adaptation and resilience that
women heads of household had developed when, in
the absence of their partners, they were confronted
with floods, droughts and soil degradation and deser-
tification. During four years of fieldwork, the research

5 The term social arena was developed by Pierre Bourdieu
(1993) and refers to a field in which agents and their
social positions are located. Each particular agent devel-
ops activities in the field, which is a result of interac-
tions between existing and created rules of the field, the
habitus of the agent and their social, economic, political
and cultural capital. In this social arena people manoeu-
vre to get the necessary resources to achieve their inter-
ests. The arena works like a market in which actors
compete for resources and benefits. Education and cul-
ture together with existing resources, social representa-
tions, social classes and economic position play a crucial
role in the activities that each agent may develop. Com-
petition and alliances depend on the available types of
capital, how they contribute, their history within the
arena and their ability to adjust to the rules of this field.
Bourdieu (1988) introduced the term habitus, which is
to be understood as the subjective system of predisposi-
tions and expectations acquired by past experiences
which facilitate manoeuvring in the arena and define the
activities that strengthen the interests of the actors.

6 Social tissue refers to a set of social relations that
increase the cohesion of individuals, consolidate social
groups and support social rights. Neo-liberalism has cre-
ated important contradictions (unemployment among
youth, elimination of older workers, increasing poverty,
informal economy, etc.), but economic factors do not
account entirely for the satisfaction of societies. Improv-
ing social relations among individuals may mitigate
some of the problems created by dominant and exclu-
sive globalization. Social relations based on confidence
and mutual support may improve the ability to live
together among social groups with similar interests and
create social tissue.
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team obtained sensitive information using both quan-
titative and qualitative methods. After the 2010
floods, corrupt disaster management by the three lev-
els of government obliged the authorities to form the
Citizen Council of the Yautepec River Basin, in which
several researchers became actively involved. This
meant that the research group was not only able to
understand adaption and resilience processes but also
the sociopolitical limits existing in the whole river
basin, as well as the context of organized crime. 

The communities developed different strategies to
deal with the increasing threat of floods and
droughts, as well as with deteriorating public security.
As a citizen member of the Yautepec River Basin Coun-
cil, the author had direct access to the representatives
of the three levels of government, their reactive and
preventive behaviour, and to the data concerning
investments from the National Disaster Fund
(Fonden) as well as government investment in the pre-
vention and mitigation of natural hazards and societal
disasters. 

32.2 Location and Conceptual 
Considerations: Dual 
Vulnerability, Disaster Risk 
Reduction, Disaster Risk 
Management, Complex 
Emergencies and Sustainability 
Transition

What is the goal of sustainability transition not just in
a single community, but also within the whole study
region, where institutional, environmental, political
and security constraints first of all limit the survival of
the people and then limit their attempts to improve
their livelihood and to build resilience in order to
reduce their dual vulnerability? In this chapter transi-

tion towards the goal of sustainable development is
understood as a systemic process with positive and
negative feedback, where various actors intervene at
different levels. All these actors claim to promote sus-
tainability, but cooperation among the three levels of
government and with the people affected is inefficient
because of the lack of agreed agendas based on the
needs of the people affected and because of govern-
ment corruption. It is also very hierarchical since most
of the investment comes from the federal level in the
pursuit of national interests and is not adapted to spe-
cific regional conditions. Instead of being used to alle-
viate the high levels of poverty, the budget is primarily
used to maintain an extensive and expensive govern-
ment bureaucracy in a country where functions are
often duplicated at state and local level. The bureau-
cracy is mainly interested in keeping its jobs, power,
and incomes after each election, and so the problems
of the people have to wait until the next electoral
period. Meanwhile the social, political, and environ-
mental conditions become worse and the interaction
between the natural and sociopolitical conditions
becomes more and more complex and contradictory.
Thus, the transition process is blocked in most sectors
and during a disaster its progress is erratic. Public
infrastructure is rebuilt with money from the Mexican
Disaster Fund (Fonden), and people’s livelihoods
recover slowly thanks to public and private support
and at a rate depending on the severity of the impact.
Public security fares worst because of the presence of
organized crime and local delinquency. For this rea-
son it is impossible to speak of a change in the land-
scape (Grin/Rotmans/Schot 2010), but various devel-
opments indicate a gradual movement towards
change and towards an increase in the social tissue in
this contradictory political arena. 

The study area of the Yautepec River Basin (YRB)
is located in central Mexico and represents a bridge
between the Atlantic and the Pacific, between the
towns of Oaxaca and Toluca, and between Acapulco
and Mexico City. This central location has meant an
increase in the pressure from organized crime, with
different criminal cartels competing with each other
following the assassination of the kingpin leader
Arturo Beltrán Leyva. 

32.2.1 The Study Area

The research area of the YRB is in the centre of Mex-
ico (figure 32.1). It covers the complete areas of four-
teen municipalities and parts of five more, giving a total
of nineteen municipalities, four in the state of Mexico

Table 32.1: Representative survey in the Yautepec River
Basin (YRB). Source: Field research (CRIM/
UNAM 2010–2013).

Phases of 
survey

Persons Families Percentage 
of women

First phase 1,440 385 49%

Second 
phase

2,515 634 51%

Third phase  415 100 57%

Total 4,370 1,119 51%
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(Juchitepec, Atlautla, Ozumba, Tepetixtla, Ame-
cameca), thirteen in Morelos (Totolapan, Tlalnep-
antla, Tepoztlán, Tlayacapan, Juitepec, Atlatlahucan,
Yautepec, Tlatizapan, Tlaquiltenango, Jojutla, Zacate-
pec, Cuautla, Huitzilac), and a small part of the
mountain area of Milpa Alta in Mexico City (figure
32.2). In hydrological terms, the YRB rises from the
glacier of the volcano Popocatépetl (5,452 m) and
receives hundreds of tributaries and springs from the
neovolcanic axis (Chichinautzin 3,476 m; Tepozteco,
Ajusco, Sierra de Juchitepec, etc.). Most of the north-
ern part of the basin is located in national parks
(Popo-Ixta; Corredor Biológico Chichinautzin, Tepoz-
teco) and the centre and south lies in the Biosphere
Sierra de Huautla, El Texcal, Sierra Montenegro, and
Las Estacas. Along with dozens of small intermittent
tributaries, six sub-basins (Nexpayosutla, Gorge Totola-
pan, Atongo-Apanquetzalco, Dulce, Tepexi, Apatlaco)
converge in the Yautepec floodplain. These rivers
recharge the aquifer of Yautepec-Cuautla and supply
water to the metropolitan region of Cuautla, the sec-
ond largest economic region in the state of Morelos
(figure 32.3).

32.2.2 Goals of the Transition Process

The governmental goals of the transition process are
to get rid of the environmental threats, to overcome
the existing poverty, and to reduce the floods in the
densely populated floodplain, where the most impor-
tant agricultural, industrial and service activities are
located. During the monsoon the threats to the peo-
ple are linked to periodic flash floods, and during the

dry season in the agricultural sector they mean lack of
water for agricultural and domestic activities. 

The people complain about the lack of jobs in the
industrial and service sectors, the high cost of living,
and especially about threats related to organized
crime, where homicides, kidnapping, extortion, pros-
titution, rape, trafficking of women7 and drug traffick-
ing are leading to loss of life and livelihoods. This
means that the transition process is starting simultane-
ously on different tracks, since temporary emergen-
cies trigger government actions that limit the imple-
mentation of a more stable medium-term strategy. For
the people, public insecurity, extreme events, and pov-
erty place limits on a systemic process of development
and a transition to sustainability from the bottom up.
In this precarious situation, periodic disaster impacts
not only constrain a rapid recovery, but also constrain
investment for the future and resilience-building. On
the other hand, kidnapping and extortion may con-
sume all assets accumulated over a lifetime (savings,
homes and means of transport). Frequently kidnapped
people are found dead despite having paid the ran-
som, and so social rage is increasing and people have
started to take justice into their own hands.8 Environ-
mental and social vulnerability are interlinked with
public insecurity and threats to life and livelihood.
The four pillars of human security (freedom from
fear, from want, from hazard impacts and the free-

Figure 32.1:  Location of the study area in the central part of Mexico. Source: The author.

7 The municipality of Yautepec has the highest incidence
in Mexico of rape and trafficking of women (Segob,
2014).
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dom to live in dignity; Brauch 2005a, 2005b) are fre-
quently threatened.

32.2.3 Dual Environmental and Social 
Vulnerability 

The dual vulnerability concept (Bohle 2001, 2002)
combines environmental and social factors in a sce-
nario of Global Environmental Change (GEC) and
destructive globalization (Held/McGrew 2007; Calva
2012a; figure 32.4). Environmental vulnerability influ-
ences both climate variability and climate change,
resulting in floods and drought and the loss of soil fer-
tility by erosion and desertification. Further, the scar-
city and pollution of water and the loss of ecosystem
services (MA 2005) and biodiversity may trigger disas-
ters, environmentally-induced migration (Oswald
Spring 2013; Oswald Spring/Serrano/Flores et al.

Figure 32.2:  Location of the study area with municipalities. Source: The author.

8 In Atlautla, basically a peasant community with an incip-
ient urban development, three policemen were lynched,
after months of extortion, when they arrested two
elderly peasants who were collecting dead wood for
cooking. In the mountain area of Guerrero, 132 indige-
nous communities organized their security through a
communitarian police force and built the organization
CRAC-PC (Coordinadora Regional de Autori-
dades Comunitarias-Policías Comunitarias) to protect
themselves against organized crime and corrupt police.
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2014), and resource conflicts (Homer-Dixon 1999;
Bächler 1998). 

Local and regional disasters aggravate the loss of
fertile soil, trees and clean water and have increased
conflicts over access to natural resources (UNISDR
2013). In the YRB the Spaniards transformed the irri-
gated floodplain into sugar cane fields, and land grab-
bing forced peasants to fight, first with Morelos in
1810 against the colonial power, and then in 1910 with
the Southern army and Emiliano Zapata against pri-
vate landlords and sugar mills. During the last two dec-
ades, urban landlords have also been converting natural
and agricultural land into urban estates in the moun-
tain areas, where the difficult natural conditions caused
by the steep-sided volcanoes have caused the fragile
soil to further deteriorate and have increased water
scarcity during the drought season. 

A number of economic crises (1976, 1982, 1988,
1994, 2007–2014; Solis 1973; Sunkel/Paz 1993) and the
lack of local jobs and income have confronted an
increasing number of families with a survival dilemma

(Brauch 2008; Oswald/Serrano/Flores et al. 2014). In
the whole region, the precarious living conditions
have forced most families to send one or more mem-
bers to work in the cities or to migrate to the US.
Their remittances have alleviated poverty, and in many
cases women who were left behind have become
heads of households (Oswald 2013). They have thus
become responsible for economic and educational
activities and often also for agricultural production,
besides taking care of their extended family. This
excessive workload has often increased their social
vulnerability. In the YRB, twenty-seven per cent of
households have a woman as head of household, and
these generally experience high levels of poverty
because of lack of education and work opportunities.

According the concept of dual vulnerability, envi-
ronmental vulnerability is the result of physico-chemi-
cal changes in the atmosphere produced by intensive
use of fossil fuels, which have increased the threat of
climate change. Rivers, lakes, seas, groundwater and
wetlands become polluted and water from the aqui-

Figure 32.3: Complexity of the river basin. Source: The author.
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fers and the surface is overexploited. In the litho-
sphere, shallow soils on steep slopes are easy prey for
wind and water erosion and thus lose their potential
to sustain the natural vegetation, wildlife and ecosys-
tems, as well as agricultural activities in the highlands,
while riverbeds and urban areas have been flooded
with mud and sludge. Most of these negative environ-
mental processes affect crop and livestock yields. 

These environmental changes have been primarily
caused by human intervention into the earth system
since the industrial revolution, but especially since the
1950s, through the intensive use of fossil energy, the
rapid increase in greenhouse gas emissions into the
atmosphere, changes in land use, deforestation, and
the pollution and warming of the seas and the diver-
sion of rivers. Taking into account all these anthropo-
genic interventions into the earth system, Paul Crutzen
(2002, 2011) observed a transition in earth history
from the Holocene to what he has called the Anthro-
pocene, as a result of anthropogenic climate change
(CC). According to the Intergovernmental Panel on
Climate Change (IPCC 2007, 2012, 2013, 2014), the

direct physical effects of CC include a rise and greater
variability in temperature (extreme heat and cold),
changes in precipitation, a rise in sea level and an
increase in extreme weather events. Higher variability
in the monsoon and the interaestival drought in
August, together with less rain and more heat, accel-
erate the process of desertification, resulting in the
loss of natural soil fertility and biota. Most ecosys-
tems cannot cope with these fast-changing natural
conditions, and once the food chain is affected, wild-
life is drastically reduced. The loss of ice in the polar
regions and glaciers produces a rise in sea level, which
exacerbates coastal erosion and causes seawater intru-
sion into the coastal aquifers. Warmer seas and sea
level rise increase the amount of moisture in the
atmosphere and generate more and stronger cyclones
and droughts. Both phenomena are becoming more
extreme (IPCC 2012, 2014), and in Mexico and Cen-
tral America extreme weather events have also
occurred more frequently (INECC 2012). In the YRB,
extreme temperatures, hurricanes, flash floods,
drought and hail are the changes related to climate

Figure 32.4: Dual vulnerability. Source: Adapted by the author from Bohle (2002).
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variability, particularly affecting the peasants with
rain-fed agriculture, but also traders and people living
near the river.

In Mexico and in the YRB, the deterioration and
pollution of natural resources has reduced the income
and well-being of the people affected. Social vulnera-
bility has increased, due to neo-liberal processes of
privatization (Calva 2012a; Stiglitz 2010; Rosas 1996)
of water and public services, and the Washington
Consensus (Held 2004). The service has rarely
improved, but prices have increased. As jobs are rare
and often badly paid, people change their diet from
nutritious to junk food, often containing sugar, fat,
and other carbohydrates (ENSANUT 2013). Health
conditions have worsened due to obesity, and Mexico
has the second highest incidence of diabetes and the
highest incidence of child diabetes mellitus (SS–DGE
2013). Changing environmental conditions are increas-
ing water-borne diseases, especially dengue fever and
more recently chikungunya, as well as gastro-intestinal
illnesses following floods (WHO 2013). 

In Latin America, Mexico and Honduras were the
sole two countries where poverty was not reduced
between 2008 and 2013 (CEPAL 2013) The lack of job
opportunities, especially for young people, with eight
million young people known as ‘ninis’, that is, lacking
education or jobs, is exploited by organized crime
which seeks to involve these unemployed people in
criminal activities (Human Rights Watch 2014; Ser-
rano/Oswald Spring/ de la Rúa 2015). In the YRB the
situation is worse. Almost thirty per cent of house-
holds are headed by women, with high levels of pov-
erty. In 2014, the municipality of Yautepec had the
highest rates of rape and women trafficking, the sec-
ond-highest rate of extortion, and the fourth-highest
of kidnapping, and is among the ten municipalities in
Mexico with the highest rates of armed robbery
(SNSP 2014). These economic, social and security rea-
sons, together with gender inequity, racism and ethnic
discrimination, aggravate the difficult socio-economic
conditions (Oswald Spring/Moreno/Tena 2014). They
have forced people to migrate (Oswald/Serrano/Flores
et al. 2014) or to escape poverty through illegal activi-
ties (Jaime/Tapia/Goode et al. 2010). Thus social vul-
nerability is reinforcing environmental destruction, but
also social anomie (Durkheim 1999), often triggered
by disasters. 

There is no doubt that environmental and social
vulnerability has increased, especially among social
groups that depend on natural resources for their sur-
vival (in the study area, peasantry with rain-fed land
affected by climate change in the mountain regions).

They lack social capital, understood by Bourdieu
(1983: 21) as 

the aggregate of the actual or potential resources which
are linked to the possession of a durable network of
more or less institutionalized relationships of mutual
acquaintance and recognition—or in other words, to
membership of a group which provides each of its mem-
bers with the support of collectively-owned capital, a
‘credential’ which entitles them to credit, in the various
senses of the word. 

The lack of institutional support and also, because of
migration, family support, reduces people’s capacity
to overcome obstacles (Land/Hannafin 1996), limits
the use of other types of capital (Sen 1995), and limits
mechanisms for the resolution of conflict (Reychler/
Paffenholz 2001; Lederach 1983). Thus, Perona and
Rocchi (2008: 1) define social vulnerability as a “status
of risk, of difficulty, which disables and overrides, now
or in the future, the capacity of affected groups to meet
their welfare requirements—subsistence and quality of
life—in specific socio-historical and cultural contexts”. 

Villagrán (2006: 12) analysed dual vulnerability
and distinguished between socio-environmental per-
spectives (lack of or inadequate management of the
natural environment); theories of empowerment
(social vulnerability prevents people with little or no
education from optimizing existing resources, demand-
ing their rights or improving their living conditions);
and political-economic phenomena (where inequality,
class structure, mechanisms of exploitation, discrimina-
tion, and violence rooted in the patriarchal system pro-
duce exclusion, exploitation, and conflicts between
social groups and the government).

32.2.4 Disaster Risk Reduction and Disaster 
Risk Management 

Disaster risk reduction (DRR) is defined by UNISDR
(2009: 10–11) as the “concept and practice of reducing
disaster risks through systematic efforts to analyse
and manage the causal factors of disasters, including
through reduced exposure to hazards, lessened vulner-
ability of people and property, wise management of
land and the environment, and improved prepared-
ness for adverse events”. In response to intensive
extreme geophysical and climate events, an interna-
tional strategy for disaster reduction (ISDR) has been
developed, based on the Hyogo Framework on
Action (UNISDR 2007), to assist and promote coop-
eration among governments, civil organizations and
private actors in order to better understand extreme
events and to stop these natural conditions resulting
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in disasters through lack of knowledge or the absence
of systems for early warning, and through preventive
evacuation and mitigation and adaptation to the dif-
ferent natural conditions of the environment. All
these processes require knowledge of the risks, sys-
tematic monitoring, analysis and forecasting of haz-
ards, and dissemination and mass communication of
warnings in order to alert all potentially affected peo-
ple and to create local capacity to respond effectively
to the warnings.

Disaster risk management (DRM) is defined as
“the systematic process of using administrative direc-
tives, organizations, and operational skills and capaci-
ties to implement strategies, policies and improved cop-
ing capacities in order to lessen the adverse impacts of
hazards and the possibility of disaster” (UNISDR
2009: 10). DRM is oriented towards avoiding, reduc-
ing or transferring through insurance the adverse
effects of hazards. 

The IPCC (2014) has said that besides mitigation,
adaptation is crucial in preparing people to proactively
adopt measures and actions for the prevention of disas-
ters. Extreme events cannot be avoided, but negative
outcomes in terms of loss of life and livelihoods can be
reduced through preparedness and early warnings (Vil-
lagrán/Pruessner/Breedlove 2013). Often disasters
without an early warning can seriously affect people’s
survival and trigger political responses (Basher 2005).
The price hike of basic food in 2007–2008 was instru-
mental in causing worldwide hunger riots. Physical
violence may act as a trigger in existing conflict situa-
tions (Schneider 2008), e.g. those existing in the Mid-
dle East, or due to the drug war in Mexico (Human
Rights Watch 2014). The disappearance of forty-three
student teachers in September 2014 led Mexicans to
protest in the streets and demand a prompt judicial
enquiry by the authorities.

32.2.5 Complex Emergencies

Complex emergencies refer to “a humanitarian crisis
in a country, region or society where there is total or
considerable breakdown of authority resulting from
internal or external conflict and which requires an
international response that goes beyond the mandate
or capacity of any single agency and/or the on-going
United Nations country program” (Oxford Pocket
Dictionary 1992).9 Complex emergencies create mas-
sive impacts on human security, increase difficulties
for reconstruction and produce extensive violence
and loss of life and livelihoods (see earthquake in
Haiti; González 2011). As a result, groups of refugees

try to escape the violence, and this means that within
the country or in the neighbouring countries large-
scale and multifaceted humanitarian assistance is
required (Sudan; USAID 2013). The financial, military
and political constraints often limit this humanitarian
assistance, especially when there are security risks for
humanitarian relief workers (e.g. in Syria; IFRC 2013).
Emergencies may be created by natural, epidemiolog-
ical or technological disasters aggravated by conflict,
and they disrupt family life and community services
and overwhelm the coping capacities of the govern-
ments, societies and people affected (Brauch/Oswald
Spring/Mesjasz et al. 2015). A complex emergency
may initially result from natural or human-made
causes, but is outcomes may be magnified by political
or military crises.10 

9 The International Federation of Red Cross and Red
Crescent Societies (IFRC) [at: <https://www.ifrc.org/
en/what-we-do/disaster-management/about-disasters/
definition-of-hazard/complex-emergencies/>] states that
“some disasters can result from several different hazards
or, more often, [from] a complex combination of both
natural and man-made causes and different causes of
vulnerability. Food insecurity, epidemics, conflicts and
displaced populations are examples. A humanitarian cri-
sis in a country, region or society where there is total or
considerable breakdown of authority resulting from
internal or external conflict and which requires an inter-
national response that goes beyond the mandate or
capacity of any single agency and/or the on-going UN
country program (IASC). Such ‘complex emergencies’
are typically characterized by:
• extensive violence and loss of life; 
• displacements of populations; 
• widespread damage to societies and economies; 
• the need for large-scale, multi-faceted humanitarian

assistance ; 
• the hindrance or prevention of humanitarian assis-

tance by political and military constraints; 
• significant security risks for humanitarian relief

workers in some areas. 
The World Health Organization (WHO) defines com-
plex emergencies as “situations of disrupted livelihoods
and threats to life produced by warfare, civil disturbance
and large-scale movements of people, in which any
emergency response has to be conducted in a difficult
political and security environment.” See: WHO 2002:
Environmental health in emergencies and disasters: a
practical guide. According to WHO: “Complex emer-
gencies combine internal conflict with large-scale dis-
placements of people, mass famine or food shortage,
and fragile or failing economic, political, and social
institutions. Often, complex emergencies are also exac-
erbated by natural disasters”; at: <www.who.int/environ-
mental_health_emergencies/complex_emergencies/en>.
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32.2.6 Resilience

The concept ‘resilience’ was initially used in physics
and was later adapted by psychologists. The IPCC
(2014) uses the definition of the Arctic Council
(2013), namely “[t]he capacity of a social-ecological
system to cope with a hazardous event or disturbance,
responding or reorganizing in ways that maintain its
essential function, identity, and structure, while also
maintaining the capacity for adaptation, learning, and
transformation” (Arctic Council 2013). UNISDR
(2009: 24) refers to “[t]he ability of a system, commu-
nity or society exposed to hazards to resist, absorb,
accommodate to and recover from the effects of a haz-
ard in a timely and efficient manner, including through
the preservation and restoration of its essential basic
structures and functions”. In this sense resilience refers
to the ability to recover from a shock, whenever the
impact of the hazard, and the capacity of the commu-
nity, internal and external help and the economic situ-
ation of the people affected play a crucial role.

32.3 Structural Data on Vulnerable 
River Basin in Mexico

The state of Morelos has a historically high popula-
tion density of 364 persons/km2 (INEGI 2011), sec-
ond only to Mexico City and the state of Mexico, the
Metropolitan Valley of Mexico City (MVMC). This is
the result of a favourable climate and favourable envi-
ronmental conditions that allowed indigenous people
to develop irrigated agriculture in the floodplain of
the Yautepec as early as three thousand years ago.
They produced corn, cotton, chillies, beans, tomatoes
and other fruits and vegetables (Maldonado 1984;
Mentz 2008), and Cortés introduced sugar cane. This
long-standing human impact on the fragile environmen-
tal conditions of the mountains, an area of steep
slopes, a long dry season, a monsoon from June to
October which supplies rain-fed agriculture with water
and recharges the aquifers, meltwater from the high
volcanoes, and more recently climate variability and
climate change, has resulted in a severe deterioration
of environmental conditions (Cruz/Delgado/Oswald
Spring 2015). 

But the floodplain with its deep soils did not expe-
rience a loss of soil fertility, and after more than five
hundred years of intensive exploitation for sugar cane,

soil fertility is still high, although an increasing area
has suffered from land use changes. In 2015, half of
the territory of the YRB was used for agriculture, live-
stock and urban development. 

32.3.1 Complexity of River Management Facing 
Multiple Disasters

Flash floods have increased in the YRB as a result of
changes in land use from forest to agriculture and
then to urban settlements. Both problems have been
further aggravated by logging in the highlands which
has had a major impact in the form of the erosion of
tributaries and its effect on sedimentation in the val-
ley. Deforestation and change in land use have also
reduced the infiltration of rainfall, and with stronger
tropical depressions and hurricanes flash floods have
increased because of the lack of infiltration of water
in the highlands. In 1985, a severe flood caused several
deaths and was considered by the authorities and also
by older people to be a once-in-a-hundred-years disas-
ter. But in 1998 (a severe Niño year), the YRB and the
municipality of Yautepec were flooded once more,
and again in 2003. Since 2010, the plain has been
flooded every year, and twice in 2010, when at the
entrance of the town the river rose twenty-one metres
in less than half an hour and flooded the town and
the communities downstream (Oswald Spring 2012).
During 2013, there was no flood because the river was
dredged and some river banks reinforced, despite the
double cyclone Ingrid-Manuel, which left 2.5 metres
of sediment in the Nexapa derivation dam. But in
2014, due to a lack of preventive behaviour by the
three levels of government, five flash floods occurred.
All tributaries and the main river together with the
four diversion dams were filled with sediment, mak-
ing them unable to absorb the excessive water from
several hurricanes in the Pacific. The YRB faces seri-
ous environmental (32.3.1), social (32.3.2) and political
(32.3.3) challenges.

32.3.2 Environmental Challenges

In the study region, during the summer the volume of
water in the YRB rises due to the melting of the gla-
cier of Popocatepetl and due to tropical depressions
and hurricanes. As a consequence, flash floods increas-
ingly threaten life, livelihoods and productive activi-
ties, but in addition the natural conditions have wors-
ened, since flash floods tear up trees, rocks and
sediment. About 89 per cent of the natural forests has

10 Master 2 Action Humanitaire Internationale, accessed
07/12/2014 at: <ahi06.files.wordpress.com/>. 
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disappeared, and only 11 per cent of the original for-
est survives (table 32.2). 

Land use change, deforestation, erosion, extraction of
timber and soil, land and water pollution by agro-
chemicals and human and animal waste have caused
the beautiful landscape to deteriorate and have
increased environmental vulnerability in the basin
(Oswald/Jaramillo 2012). Rain-fed agriculture in the
mountains of the north and south of the YRB is
highly affected by the variability in rainfall. Agriculture
that depends on the monsoon has declined from
10,000 ha in 2009 to less than 9,000 ha in 2012. The
pressures caused by flash floods, droughts and more
irregular midsummer (interaestival) drought have neg-
atively affected crop yields. Lack of water and irregu-
lar rains have also forced subsistence farmers to leave
their land, both in the highlands and in the Sierra
Madre del Sur. After several years of bad harvests and
due to a lack of seeds for the next harvest cycle, whole
families have left, in order to escape extreme poverty
(Oswald/Serrano/Flores et al. 2014). In the irrigated
areas in the central valley, these climatic variations have
not affected agriculture, and during the past decade
43,000 ha have been regularly planted each year. Irriga-
tion therefore has become an effective adaptation strat-
egy in a region with high rainfall variability.

What are the concerns of the people who sud-
denly face changing environmental conditions and
how are they responding? According to the survey by
Oswald, Serrano, Flores et al., thirteen per cent of the
people complained about an excess of water (mostly
urban dwellers), while fifteen per cent complained
about a shortage of water (basically peasants). The
farmers also mentioned longer periods of drought (30
per cent) and irregular rains (42 per cent), in a region
where warm temperatures and extreme cold in the

Altos document the impacts of climate change
(INECC 2012). 

With regard to risk perception, the survey indi-
cated that 62 per cent of the inhabitants feared a lack
of water, 26 per cent were afraid of floods and 12 per
cent of crop losses. In the mountains, all inhabitants
were afraid of a lack of water, while in the river plain
over half feared flash floods. In the whole basin 12 per
cent mentioned the loss of crops. Thus regional dif-
ferences and perceptions related to agricultural or ser-
vice activities influenced their perceptions of risk.
When asked about ecological conservation, 45 per
cent answered that no natural resources were con-
served, 22 per cent mentioned the good quality of air,
20 per cent water and 13 per cent forests and rivers. 

In the valley, perceptions differed because the nat-
ural ecosystems were different. In the Altos environ-
mental conservation is better, though organized crime
is now logging in the protected national parks, where
there is limited government control. Thirty-three per
cent of the inhabitants also mentioned problems with
waste management, 28 per cent the lack of water
(Altos), 15 per cent air pollution (around the sugar
cane factory in Zacatepec), and 20 per cent other
environmental problems, such as the invasion of natu-
ral areas, changes in land use, hunting, and clandestine
logging; all of them have resulted in a degradation of
ecosystem services. This important environmental vul-
nerability triggers social problems. Lacking clean water
and suffering crop failures, families lose their income
and food. The absence of income from agriculture
increases poverty and social vulnerability.

Environmental and social vulnerability affects the
YRB through the loss of biodiversity, which is related
to the deforestation of pine-oak forests and especially
of the deciduous forest (Maldonado/Ortiz/Dorado
2004; Arias/Dorado/Malddonado et al. 2002; Rze-
dowski 1973). This environmental deterioration cre-
ates additional pressures on social aspects of life,
especially with the decline in hunting and gathering of
plants, fruits and roots. The loss of corn crops and
pasture for livestock in the eroded southern Sierra
Madre, together with extreme hydro-meteorological
hazards, has forced the people to migrate (Oswald/
Serrano/Flores et al. 2014) and in Lorenzo Vázquez, a
village in the southern Sierra Madre, two-thirds of the
families have at least one emigrant member in the US.

32.3.3 Social Challenges

In terms of social vulnerability, Coneval (2013), the
national Mexican institution for poverty evaluation,

Table 32.2: Land use changes in the YRB. Source: Field
research (CRIM/UNAM 2010–2013).

Land use Area (km2) Percentage

Agriculture 634.6 50.7

Grassland/livestock 68.3 5.5

Secondary vegetation 372.2 29.7

Forest 112.1 9.0

Dry tropical forest 24.6 2.0

Urban 22.7 1.8

Without vegetation 9.1 0.7

Bodies of water 4.4 0.4

Desert scrub 1.5 0.1
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has stated that nationwide 53.4 million (45.5 per cent)
members of the population are living in poverty, and
11.7 million in extreme poverty. ENSANUT (2013)
indicates that 53.8 per cent of children and young peo-
ple between 0 and 17 years do not have enough food.
Babies under one year suffered higher levels of depri-
vation: 27.5 per cent lacked access to health services
and 28.2 per cent faced moderate to severe food inse-
curity. In addition, 54.6 per cent were in poverty, com-
pared with 50.1 per cent of children aged between 12
and 17 (UNICEF 2014). In 2013, of 20.2 million young
people, 7.34 million (OECD 2012) were also consid-
ered ‘ninis’ (neither in education nor work). Youth
unemployment accounts for 44.7 per cent (ILO 2013).
In December 2012, among young people between 20
and 24 years of age, about 1.31 million were without
jobs (INEGI-ENOE 2013). The situation among col-
lege graduates is particularly difficult: only 70 per
cent have found jobs, and of these only four out of
ten have a job related to their studies. 

The indigenous population in Mexico has the
highest poverty rate with 72.3 per cent, compared to
the national average (45.5), and rural (61.6) and urban
(40.6) populations. They suffer from low income,
shortfalls in education, health, social security, hous-
ing, food and utilities. Half of the population lacks
access to health services, 28 million are hungry, 23.2
million are educationally backward, and 17.1 million
lack a home of decent quality. Hence only 23.2 million
people (19.8 per cent) suffer no disadvantages (Cone-
val 2013). In the YRB more than eighty per cent of the
rural indigenous population lives in poverty, and in El
Pañuelo, a migrant indigenous community from the
Mountain of Guerrero, 84 per cent of the women can-
not read or write. They are generally ‘sold’ for mar-
riage at twelve years of age and their life is the most
precarious in Mexico, because they live in the poorest
municipalities of Mexico. 

32.3.4 Political Challenges and a Complex 
Social Arena

The sugar cane region was historically an active partic-
ipant in the economic and political struggles of the
country. In the state of Morelos, the sugar cane work-
ers were actively involved during the Independence of
1810 and during the revolution of 1910. Social noncon-
formity is common in the region of the YRB. Environ-
mental vulnerability has also exacerbated local con-
flicts, especially in the valley, where the control of
water and access to irrigated land and wells is crucial

for income and for the export of downstream
(Oswald Spring 2012). 

Traditional relationships have facilitated corruption
and allowed local oligarchies to grab these resources.
Nowadays, export agribusiness needs water, while
sugar cane still uses water highly inefficiently. Con-
flicts also exist in the rural villages with limited water
services. In several communities empowered women
have struggled to control the water service and suc-
ceeded in allocating more water to poor people
(Oswald 2013). Existing conflicts have increased the
uncertainty of access to water and increased the social
vulnerability of the disadvantaged, whose lack of
income is exacerbated by the country’s global socio-
economic situation (Calva 2012b) and the lack of pub-
lic support. 

However, the main political conflict today is related
to government agricultural policy, where rural subsidies
have been dramatically reduced and basic food prices
adjusted to international market prices through
NAFTA (the North American Free Trade Agreement),
and imports of subsidized basic food crops from the
US (2013: 16 million tonnes) have increased with no
compensatory mechanisms for poor peasants. 

Poverty, migration and the absence of conditions
for survival have increased among the half of the pop-
ulation with the lowest income, while at the same
time the wealth controlled by the top fourteen per
cent has increased. The Mexican Study on Household
Income and Expenditure (INEGI–ENOE 2008, 2010,
2012) noted important changes in the Gini coefficient
in the state of Morelos, which first increased to 0.467
in 2008 (before the effects of the crisis were felt at
household level) but then declined to 0.408 in 2010
because of the crisis and because of organized crime,
then increased again to 0.425 in 2012. In terms of
income, in 2008 the lowest ten per cent of the popu-
lation earned about 7,950 real pesos (M$), in 2010 M$
5,272 and in 2012 M$5,562, while the highest strata
(ten per cent) spent M$ 222,047 (2008); M$ 117, 980
(2010); and M$ 141,680 (2012) real pesos.11 The aver-
age values of M$ 53,702 (2008); M$ 34,426 (2010);
and M$ 38, 666 (2012) therefore do not reflect the liv-
ing conditions of the people but rather an enormous
difference. 

In our research area, 44.7 per cent of people live
in communities with very high and high levels of mar-

11 Real or deflated pesos eliminate the impact of inflation
and permit a stable basis of comparison. In 2014 one
dollar was equivalent to an average of 12.8 Mexican
pesos.
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ginalization, 19.3 per cent with regular levels, and only
13.6 per cent in communites with low standards of
poverty. This social inequality has created social
resentment, and when the minimum income is not
adequate for survival, families explore additional
sources of revenue, often in the illegal sector. There-
fore, in the YRB the crime rate, especially for kidnap-
ping and extortion, has increased. People no longer
trust their neighbours, and they trust the local author-
ities even less. Crimes are not reported in case local
politicians might be involved. Out of every ten kidnap-
pings, a police officer is involved in eight (Segob 2014;
INEGI 2014).

32.4 Sustainability Transition from the 
Top Down and from the Bottom 
Up 

The flood of 2010 in particular affected economic
activity in the central market of the municipal capital
of Yautepec. River defences, bridges, drinking water
pipes, the sewage system and the wall of the market
were destroyed by the flood, together with many

houses (figure 32.5), and other municipalities were also
flooded. Many people lost their income, furniture,
domestic animals, water supply and drainage facilities.
The authorities managed the emergency situation
with a lack of transparency and people lost trust in
the authorities. This resulted in bottom-up initiatives
to prevent future corruption in the rebuilding process.

32.4.1 Social Actors in the River Basin

After the disaster of 23 August 2010, the victims of the
flood in Yautepec city who were protesting against the
limited compensation from the official disaster fund
(Fonden), peasants organized in the ejido12 of Yaute-

Figure 32.5: Flood over bridge in the centre of Yautepec. Source: Photograph taken by Civil Protection, Yautepec, during
the 2010 flood.

12 Ejido is land given collectively and after intensive strug-
gles by agricultural workers after the Mexican Revolu-
tion in 1910. Today, ejido land is normally managed
individually, wherever in the region the allocation of
water and credits “oblige” peasants to produce sugar
cane for the sugar mill. With the constitutional reforms
of 1992, ejido land is a private good that can be sold or
rented, and peasants can form an association with agri-
business.



Sustainability Transition in a Vulnerable River Basin in Mexico 689

pec, market women, small entrepreneurs, NGOs and
academics from different institutions joined together
in a first analysis of the damage and the short-term
needs in the YRB. 

 Representatives from the local authorities of the
municipalities affected, and later from the state and
federal governments, joined to avoid greater uncon-
formity, and based on an informal collective leader-
ship an emergency plan was developed. Specific
groups monitored the reconstruction work, budgets
were compared and engineers from the informal dis-
aster community organization checked the quality and
the prices of the public work. Due to the public
unrest the authorities had to accept this citizen con-
trol. Public services were re-established very soon and
at a lower cost than originally estimated. The key
questions raised were how the remaining money
could be used in a more sustainable way to avoid new
floods, and how this collective work should be organ-
ized.

32.4.2 Socio-environmental Activities by 
Authorities and People

After the informal network of peasant leaders, market
representatives, NGOs, municipal authorities, private
constructors and academics was created, it held
weekly meetings and carried out collective field trips.
Conagua, the federal commission in charge of water
management, joined the political arena and the sys-
tem of organization and in November 2010 they
organized the first meeting of the Council of the
Yautepec River Basin. Federal departments of the
environment, water, forestry and agriculture, the min-
istries of the state of Morelos and the thirteen munic-
ipalities of Morelos, together with the water users of
the YRB (peasants, enterprises, private users) and aca-
demics formed the electoral assembly. The Council
elected about fifty-two members, but the large num-
ber of people involved meant it was not functional.
Therefore an executive group was elected to represent
the different interests of stakeholders and to work out
a master plan. Conagua and the state water agency
(CEA) sent technicians with a appropriate capabilities
and an interest in the work. Peasant leaders with local
knowledge, engineers and private enterprises were
involved, along with academics from the National
Autonomous University of Mexico (UNAM) and the
Mexican Institute of Water Technology (IMTA). This
constellation offered an effective division of labour
and an interdisciplinary working group.

After several months key ideas about sustainable
water management were developed, but the group
lacked concrete data about the people threatened,
their socio-economic conditions, their risk percep-
tion, the views of the population of the YRB on waste
management, health and education, and detailed
knowledge of water management in the river. UNAM
supported a multidisciplinary research group that con-
ducted quantitative and qualitative research aiming at
short-, middle- and long-term YRB management
plans. Demographic, health, socio-economic and edu-
cational data were systematized, the investments
needed for the restoration of treatment plants, collec-
tors and drinking water facilities were analysed, meas-
ures for waste management were proposed, and
schools and teachers became involved in the project. 

Different sustainable innovation journeys were
organized together with universities and technological
centres. A photographic exhibition about environ-
mental diversity and the threats to the river basin
opened to all citizens. Schoolteachers joined the pro-
ject and an integrated management was proposed,
involving all stakeholders. The narrative explanations
with an integrated vision were synthesized in a didac-
tic map (figure 32.6). The short-term activity plan
includes: the recovery of the three diversion dams, the
reconstruction of drinking and sewage facilities, an
association for a collective river management by all eji-
dos in the basin, the municipal management of solid
waste and composting of organic waste, a mathemati-
cal model of risk management at municipal level, local
reforestation especially in the highlands, and conflict
resolution of the Michiate spring. A first proposal for
a middle-term management plan was developed col-
lectively, including the restoration of a pre-Hispanic
diversion of the river Yautepec, an executive project
for the construction of a dam able to retain water for
irrigation, municipal urban and territorial planning,
and the environmental restoration of the YRB. Some
initial proposals for a long-term management plan
comprised integrated social, economic, environmen-
tal, political and legal actions, together with a socio-
environmental museum, that should consolidate the
sustainable transition in the river basin (Oswald Spring
2014d, 2015a).

This broad vision clashed with the different inter-
ests of governmental officials, mining business and
farmers. Conagua favoured the construction of sev-
eral diversion dams, the municipalities opposed this
due to the annual costs of dredging, and the authori-
ties of the ejidos wanted to reopen the former diver-
sion to better regulate the amount of water in the
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basin, to reduce the risks of flood, and to recover
three existing jagüeyes (natural water pools) for irriga-
tion in an area with serious problems of desertifica-
tion. Both proposals were integrated into the didactic
map and the map was very widely distributed among
different actors, shops, markets and schools.

32.4.3 Agenda for a Sustainability Transition

After the 2012 elections, in December the federal,
state and local governments changed and the new
officials began to try and understand the tasks facing
them. When hurricanes Ingrid (from the Atlantic) and

Manuel (from the Pacific) simultaneously merged
over Morelos and Guerrero, the YRB was not seri-
ously affected because the sediments from the river
and the diversion dams had been dredged, but dams
and tributaries were filled with sediment after the
extreme event. During the dry season of 2013–2014,
the new authorities failed to act on the YRB plan and
no meetings of the YRB Council were held. 

In 2014, when a new Niño year gradually began to
emerge and many floods started to occur, both the
authorities and the public were taken by surprise. The
change of governments—at the federal level from PAN
to PRI and at the state level from PAN to PRD—inter-
rupted the preparation of a broader vision with multi-

Figure 32.6:  Part of the Didactic Map of the Yautepec River Basin. Source: The author.
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ple pathways for short- and middle-term actions, and
no budget was available for concrete action during
2013–2014. None of the actions that had previously
been agreed between all stakeholders were carried
out and from June 2014 five floods demonstrated the
lack of prevention measures by federal, state and
municipal governments. 

The officials reacted to these extreme events too
late. The federal government forgot to give permis-
sion for the river to be dredged, the state officials did
not send the machinery, and the mayor of Yautepec
had financial problems in paying for the operators
and the gasoline. When the first hurricanes arrived it
was too late to dredge the dams and the river. 

Subsequent strong flash floods produced several
disasters, a consequence of combined factors: the sed-
iments accumulated during the rainy season in 2013
together with waste, rocks and vegetation within the
river and its tributaries produced barriers which lim-
ited its flow. In the diversion dams, sediments of 2.5
metres in depth had accumulated from previously and
the dams could not mitigate the flood; municipal
waste was badly managed because the people threw
their garbage into the river; and the monsoon began
much earlier in summer 2014 with five tropical storms
within the first month and twenty-three tropical
depressions and hurricanes on the Pacific side during
the 2014 monsoon.

All this damage could have been avoided if the
actions agreed by all stakeholders had been imple-
mented. These were similar to the first ten steps on
the sustainability transition pathway proposed by Dir-
ven, Rotmans and Verkaik (2002). The route towards
transition collectively developed before the change of
government received organizational and innovative
support from different stakeholders. In the YRB, the
organization of multi-actor processes had created
room for innovation and governance. The processes
leading to fewer environmental threats brought about
by flash floods and drought, mentioned as transition
problems by Dirven, Rotmans and Verkaik (2002),
were delineated within a multi-domain, multilevel and
multi-actor system (Hillebrand/Hetsen/Souwer
2003). Short-, middle- and long-term action plans
existed with clearly defined goals. In the transition
paths different options (dams vs. diversion of the
river) were left open and intermediate goals were
adopted related to the regular policy and budget allo-
cations. Instruments and the division of responsibili-
ties were defined, but no intermediate evaluation
occurred within a process of learning-by-doing and
doing-by-learning. This lack of an intermediate assess-

ment also limited the next transition round and meant
restarting the development of new transition arenas,
especially after the change of government. Facing
these limits and confronted with new disasters, addi-
tional inputs into the transition arena were necessary,
and the Executive Committee decided to undertake
an additional representative survey about the pre-
ferred DRR and DRM plans and implementation
activities among 415 affected people from 100 fami-
lies.

32.5 Disaster Risk Reduction and 
Management from Below

From the analysis of their answers to the questions
about DRR and DRM in the YRB, different percep-
tions of risk emerged. In the highlands (Los Altos) all
municipalities mentioned volcanic eruptions as their
key threat (between 25.4 to 91.4 per cent), because
these communities are permanently exposed to ash
and forest fires from the active volcano Popocatepetl,
and they have been evacuated several times. Frequent
and relatively strong earthquakes (between 6 and 7 on
the Richter scale) also explain why six of the fourteen
municipalities prioritized this risk, with values
between 34 and 51 per cent. Forest fires were men-
tioned by between 11 and 52 per cent, and landslides
were referred to in five municipalities with values
between 13 and 18 per cent, distributed across the
whole basin. Flash floods were mentioned in four
municipalities (Taltizapan, Yautepec, Tlaquiltenango
and Zacatepec) which are part of the floodplain, with
values between 23 to 37 per cent. Putting together all
existing risks in the YRB, only 23.4 per cent of people
think that they are not at risk, while the key threats
are earthquakes, volcanic eruptions and flash floods
(figure 32.7).  

Figure 32.7: Multiple risks in the YRB. Source: Survey
(CRIM/UNAM 2011–2013).
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32.5.1 Risk Perception by the People 

Frequent exposure has created risk perception and
consciousness among the people about the threats
posed by extreme events. When asked directly which
disaster had affected them most, 85.9 per cent men-
tioned flash floods, followed by drought, earthquake
and forest fires (figure 32.8). Houses and furniture
were affected according to the answers of 69.3 per
cent of the respondents, followed by destruction of
infrastructure and services, to which 18.6 per cent of
the respondents referred, while 12.1 per cent pointed
to the impact on trade and economic activities. 

The difference between perception and reality
could be related to mass media, films, news, etc., but
also to the fact that the people know how to deal with
flash floods, after several floods almost every year.
During the monsoon season they move their belong-
ings to the upper floor, and when the siren sounds
they rush to the nearest refuge. This behaviour also
explains why almost nobody has died due to flash
floods in the last few years. Another explanation is
psychological and linked to the fact that earthquakes
and volcanic eruption cannot be prevented. In both
cases early warning, building codes, evacuation and
training are the ways to reduce negative impacts. In
flash floods the lack of dredging, insufficient waste

management, deforestation and invasion in the river
by blockages are problems for the authorities, so peo-
ple focus on protecting their own life and furniture.
Field research even showed that some disaster victims
have learnt how to take advantage of their situation:
they put old furniture in the flooded part, cash in the
money and buy new furniture which is later sold, and
in this way improve their lifestyle. For this reason they
do not want to move to a safer place.

Most people relate extreme events to the deterio-
ration of natural resources (with the exception of vol-
canic eruptions and earthquakes). During the survey,
51 per cent stated that important natural resources
were destroyed and 28 per cent claimed that they
were somewhat affected, while 17 per cent saw little
impact and 4 per cent noted no natural devastation.
Figure 32.9 indicates that most of the people inter-
viewed mentioned solid waste, lack of water, and air
pollution as the key environmental problems. When
asked about other environmental problems, 37.50 per
cent mentioned sewage and water pollution. 

32.5.2 Reducing the Risks of Extreme Events

When people were asked how to prevent risks increas-
ing, 82 per cent said that human activities were dam-
aging the environment and 80 per cent were con-

Figure 32.8: Main disasters occurring in the YRB. Source: Survey (CRIM/UNAM 2011–2013).
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scious that this destruction could be stopped through
changes in their lifestyle. About 62 per cent were
aware that they had to collaborate with the authori-
ties to recover the affected environment and only 16
per cent believed that it was the exclusive responsibil-
ity of the authorities (figure 32.10). 

When asked directly what they did after the disas-
ter: 22.2 per cent stated that they went to meetings;
5.4 per cent demanded compensation; 11.9 per cent
participated in cleaning up the river and forest; 10.6
per cent reforested, and 49.9 per cent did nothing.
This passivity is the result of years of populist policies,
where people relied completely on the government.
When asked what they had learned from the disaster:
59.9 per cent of those affected mentioned prevention;
29.3 caring for the environment; 10.3 per cent partici-
pated in DRM; and only 9.6 per cent did not learn
anything. This behaviour indicates that disasters occur
at multiple levels and in multi-actor systems, often
with contradictory responses. 

With regard to actions undertaken by all persons
interviewed, in first place they mentioned reducing
water use and recycling grey water, actions directly
related to water scarcity. Then they mentioned recy-
cling organic waste and finally reforesting. This indi-
cates some social learning, bridging individual and
collective knowledge, crucial for transition actions
capable of dealing with complexity and uncertainty
(Wittmayer/Neuteboom 2011), such as the multiple
risks existing in the YRB. It has also been called “dou-
ble loop learning” (Grin/Rotmans/Schot 2010) and
demonstrates existing values and conflicting situa-
tions, where changes must be carried out through
negotiations within the family and community. Grin
and Van de Graaf (1996) and Grin and Loeber (2007)
insist that surprise, outside views and safe spaces facil-
itate this second-order learning where the affected are
able to go beyond their existing convictions and
change their behaviour.

32.5.3 Role of the Authorities in Reducing 
Disaster Risks

With regard to the role of the authorities in DRR, peo-
ple noted a lack of preventive actions, a low level of
efficiency and a lack of leadership (Villagrán/Pruess-
ner/Breedlove 2013). People claimed that reforesta-
tion is a key activity,13 but the government did their
job inadequately. They used seeds from other regions
and often from different ecosystems that did not sur-
vive in the harsh local environmental conditions, such
cold spells and heatwaves. They did not involve the
people in the reforestation process and often cows,
sheep and goats ate the newly planted trees because
the authorities had reforested land belonging to peas-
ants without their permission. The second problem is
related to waste management, where municipal
authorities do not collect garbage, or only collect it
after a long time. So people burn it or throw it into
the river. The municipality also destroys the efforts of
people who separate their solid waste by mixing it all
together, and it does not promote the composting of
organic waste, which makes up at least half of all the
garbage. A third problem is the lack of communica-

Figure 32.9: Environmental destruction in the YRB.
Source: Survey (CRIM/UNAM 2011–2013).

Figure 32.10: Dealing with increasing risks in the YRB.
Source: Survey (CRIM/UNAM 2011–2013).

13 Additional studies of infiltration of rain and retention of
sediments carried out in Los Altos indicated that 72 per
cent of water is retained in the upper basin when steep
slopes are covered by dense forest, able to produce a
healthy soil. This water is slowly infiltrated into the soil
and later into the aquifer, thus substantially reducing the
threat of flash floods.
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tion, training and workshops where the authorities
could promote DRR and DRM, improve environmen-
tal practices and reduce the risks of extreme events. 

Confronted with this lack of government interest,
those interviewed proposed campaigns such as the
cleaning up and dredging of the YRB and the devia-
tion dams, using the dredge for organic agriculture,
fumigating against dengue mosquitos and fruit flies,
improving the quality of water, rebuilding drainage
and treatment plants, opening up gaps against bush
fires, and improving the activities of civil protection.
The short period of incumbency of local authorities
means that those responsible at the local level can
gain no advantage from these proposals, and so they
generally ignore them. The people claimed that the
authorities were not carrying out the tasks for which
they were elected and now they face greater risks
from extreme events and feel abandoned. But not all
threats in the YRB are related to extreme natural
events, and another key concern of those interviewed
is public insecurity.

32.6 Complex Emergencies Due to the 
Drug War and 
Hydrometeorological Extreme 
Events

Disasters and organized crime in Mexico and espe-
cially in the YRB have created complex emergency
scenarios where people with low income and no
social security try to create resilience in order to sur-
vive under highly precarious conditions.

32.6.1 Public Insecurity in Morelos and the 
River Basin

With regard to public security, Morelos experiences
high crime rates in comparison with the rest of the
country and with most parts of the world. The state,
one of the smallest in Mexico, has the highest inci-
dence of extortion. In most cases this crime is not
reported because political and judicial or municipal
authorities are often involved. Morelos has the sec-
ond highest incidence of kidnapping, which is often
not reported because the victim can be killed if the
abductors discover the involvement of the police.
There are also doubts about which authorities may be
involved in this crime. Morelos has also the fourth
highest level of homicides (80.01 in 2012; 66.28 in
2013/100,000 inhabitants) and high levels of violent
robbery of houses and persons (SNSP 2014). 

The violence has increased during the last five
years, especially after the drug boss Marcos Arturo
Beltrán Leyva was killed in December 2009. Police are
frequently involved in crime and the most brutal drug
cartel, the Zetas, is composed of highly trained for-
mer military and special police forces. The Zetas have
widened their illegal activities from drug trafficking to
trafficking with humans, arms, women, children,
human organs, timber, species threatened with extinc-
tion, art and archaeological artefacts, as well as kidnap-
ping and extortion, where migrants to the US are vul-
nerable victims, including those from Central America.
Finally the judicial system is so corrupt that only two
per cent of all crimes committed are investigated and
only one per cent of the criminals are jailed; often
those jailed are innocent victims with no money to
pay for a lawyer. This has resulted in a lack of confi-
dence in public authorities.

The precarious socio-economic situation, along
with extreme events, public insecurity and the
absence of the rule of law, have triggered a situation
of social anomie (Durkheim 1991, 1999), where each
household tries to survive individually. Private security
companies seek to supply the public deficiency and in
several parts of the YRB the government has lost con-
trol of the territory to organized crime. It is the munic-
ipality of Yautepec that has the highest figures nation-
ally for rape, directly related to trafficking of girls and
prostitution, but the rate of pregnancy among adoles-
cent girls is also very high. 

By analysing this public insecurity and linking it to
an arena of transition, the first question must be who
benefits from these illegal activities. Without doubt
most criminals are linked to networks at different lev-
els, but illegal money has to be laundered. According
to estimates by the US Department of Homeland
Security in 2013, about US$ 400 billion were trans-
ferred to the US based on illegal activities in the
Americas (INCSR 2014). In Mexico about US$ 30 bil-
lion were laundered, permitting a precarious balance
between poverty and illegality to be maintained. 

Thus a sustainable transition also requires changes
at the global level, where Wall Street, financial havens,
transnational banks, enterprises and other economic
actors are involved, and where only the legalization of
drugs could reduce this illegal financial flow and thus
the crime rate. As problems at this level can be
resolved neither by the Mexican government nor by
the authorities of Morelos, the question arises as to
what could be done at the local and state level to
transform this complex emergency. 
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At local level, there is a crucial factor related to
the theory of social representation and family organi-
zation. When we asked all the interviewees about the
conditions of their life in the community or colony 66
per cent were highly satisfied or satisfied and 54 per
cent were also satisfied with the existing health ser-
vices. But 35 per cent were highly unsatisfied or unsat-
isfied with their conditions of life and 46 per cent
with the health services. This indicates an important
polarization. When the people were interviewed
about their emotional links to the colony or village
(figure 32.11), almost half of them said that they iden-
tified with traditions and nature, while public services
and economic facilities were less important. These
data indicate a strong identity with traditional values
that are deeply anchored in the community and also
in urban colonies. Integration into a smaller commu-
nity is more important than economic facilities or
public services. As Moscovici (1984) indicates, the key
representation they identify with is significant for its
members when they accept norms and values and eval-
uate their abilities objectivized through cultural pro-
cesses where identities are permanently being read-
justed, and the basic identity of belonging to this social
group is anchored (Serrano 2010). A social group,
activities and opinions in relation to group expecta-
tions, and this permits the group to influence their
attitudes and behaviours (Turner 1987: 1). Their iden-
tities develop within their primary groups; later they
are confronted with different values and they first
resist change, but later adapt together with the group
to the changing external conditions or reject the new
ones. This behaviour is typical for the existing rep-
resentation of the social group (Duveen 1997, 2001),
whether in daily life they adapt collectively or individ-
ually to the new necessities. 

Social representations are crucial to understanding
the risks and threats posed by extreme events. But the
theory also helps us to understand the links between
legality and illegality in the YRB. Three decades of
neo-liberal policy with drastic reductions in livelihood,
an increase in social inequality, governments becom-
ing more and more corrupt, police involved at local
and federal level in illegal activities, and judges letting
murders, kidnappers, drug dealers and members of
organized crime go free have changed the perception
of legality and illegality. The rule of law is perma-
nently broken and the changing reality affects the iden-
tity processes. Greed, economic ambitions and social
prestige have further increased illegal activities, and the
borders between legality and criminality are diluted. 

Family units are based on their identity; this iden-
tity reinforces the social tissue; organized crime is
based on family ties (Segob 2014). The present situa-
tion of insecurity creates among members of some
groups the necessity of sometimes justifying actions
which are considered illegal, such as lynching and pro-
ducing or selling drugs, and most organized crime is
based on extended family structures,14 called by
Garzón (2003) (amoral) familism. The term “refers to
a model of social organization, based on the prevalence
of the family group and its well-being placed against
the interests and necessities of each of its members”
(Garzón, 2003: 546). To maintain the social tissue
within a family, criminal acts are sometimes justified;
in other cases part of the family influences another
part of the same family without participating in the
criminal activities. This complex social process
explains why the level of criminality in the region has
increased so fast, how existing social tissue has been
destroyed and how other social tissues were produced
when gangs offered newcomers a social framework,
income and social acceptance. Nevertheless, in the
longer term these criminal acts create social instability
and public insecurity, where the absence of the rule of
law leaves people highly exposed. The municipality of
Yautepec featured in the international news when in
March 2014 forty-four people, including students,
were kidnapped and eighteen were killed, even
though their families had paid the ransom. Military
and state police with a new security scheme called
‘mando único’ (one sole police controlled by the state
authorities), a trained police for all the municipalities

Figure 32.11: Identity in the YRB (two posible answers).
Source: Survey (CRIM/UNAM 2011–2013).

14 The cosa nostra in Mexico is basically related to seven
families: Arellano Félix, Osiel Cárdenas Guillén, Joaquín
Guzmán Loera,  Carrillo Fuentes, Armando Valencia,
Pedro Díaz Parada and Amezcua Contreras.
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in Morelos, manage to control part of the illegality,
but existing family structures and smaller criminal
gangs threaten the security of all citizens. The priority
given to combatting this high level of crime was also
a reason for forgetting preventive behaviour in the
YRB, and the start of the Niño year increased the
threats of flash floods.

With these multilevel socio-political, security and
environmental conditions, how can local people rein-
force their resilience and deal with the growing
threats of global environmental and climate change
(Oswald Spring 2015b) triggered by organized and
petty crime? How can especially individual women as
heads of household in highly marginal conditions in
the YRB increase their resilience? 

32.6.2 Resilience Against Floods, Droughts and 
Crime

All the above three threats were addressed from a bot-
tom-up perspective in cooperation with the three lev-
els of government. People observed that they were
unable to deal with the growing threats at family level,
which is why they organized themselves in their neigh-
bourhoods. Red buttons in the streets facilitate early
alerts against kidnapping, robbery and rape. People
generally do not go out after sunset, and festivities
take place at home, where those invited normally stay
overnight to avoid risks. This type of self-imposed cur-
few is a rational answer to new threats of crime. As
for flash floods the early warning system is working

and people know where their nearest refuge is. As the
flash flood comes in very fast, due to the great differ-
ence in altitude, the water in the flooded area also dis-
appears very fast, leaving sludge, destruction and dis-
eases behind. Solidarity among the local population
helps them to survive the first few days after a flood;
later family members and some government support
helps them to regain normality. Bigger floods which
destroy merchandise and machines sometimes mean
it is three years until the small businesspeople regain
their former level of income and they are often
affected again in the meantime.

With regard to drought the situation is more com-
plicated, because it affects not only the productive
cycle but also the livelihood of the people. Drought is
especially difficult to manage where it affects rain-fed
agriculture in Los Altos, and most families have
decided to diversify their economy. At the national
level, and with similar conditions to the YRB (figure
32.12), peasant income is complex and only covers
ninety per cent of necessities. Only seventeen per cent
of this inadequate income comes from agricultural
activities (production and agricultural wages), fifty-
five per cent comes from off-farm activities, mostly
paid labour, nine per cent from national and interna-
tional remittances, four per cent from government
subsidies and another four per cent from pensions.
The reduction in income provided by agricultural pro-
duction from twenty to nine per cent demonstrates
the crisis among the peasantry and the absence of a
policy of food security of Mexico (Oswald Spring

Figure 32.12: Income distribution of a peasant household. Source: Oswald Spring/Serrano Oswald/Flores Palacio et al.
(2014: 343), based on data from SIAP [Statistics from the Ministry of Agriculture]. 



Sustainability Transition in a Vulnerable River Basin in Mexico 697

2009), especially when one takes into account that in
2013 Mexico imported more than sixteen million
tonnes of basic grain. Therefore, peasants in regions
of rain-fed agriculture have often opted for one of the
family members to migrate, and sometimes the whole
family has left the region, especially when organized
crime wants to make them grow drugs, or the young
people are abducted and have to work for the crimi-
nal gangs (Oswald Spring/Serrano/Flores et al. 2014).

32.7 Conclusions: Sustainability 
Transition in a Region Highly 
Affected by Climate Change and 
Public Insecurity

The analysis of the complex emergency in the YRB
indicates that decentralized governance and citizen
participation was possible when the authorities at all
three levels were unable to manage the crisis pro-
duced by the flash floods. Traditional knowledge held
by women and peasants and grass-roots movements
against desertification and floods helped the people
to deal with these emergencies and to construct step
by step a mode of resilience able to deal not only with
disasters but also with organized crime and public
insecurity; that is, able to deal with complex emergen-
cies.

32.7.1 Integrated River Management

The participative Council of the YRB was able to
develop a didactic map (figure 32.6) that let children
and adults understand the threats related to global
environmental and climate change, and how to man-
age these threats. The didactic map presented a
global understanding of the river basin and its threats
from hazards. Later on it was used to illustrate a syn-
thesis of crucial actions where all stakeholders needed
to get involved. The most recent survey, in 2013, indi-
cated that people have understood that waste in the
river is a threat for everybody not only because of the
increase in dengue fever but also because of the waste
barriers that increase dangerously when water breaks
though, ripping out trees, vegetation, land and some-
times houses. The map also suggests several produc-
tive activities, such as composting organic waste and
producing safe food for the family in orchards. Cona-
gua proposed a union with the ejido that would be
able to manage the river water and avoid hydro-con-
flicts. Today 95 per cent of the surface water and 23
per cent of the groundwater is used in agricultural

activities, in which 16 per cent of the people are
employed in generating four per cent of the gross
domestic product of the region. This overuse of water
is producing conflicts with other productive and ser-
vice uses, but also removes water needed for ecosys-
tem services. 

At the societal level, the collection of seeds from
the ecosystem and the reproduction of plants and
reforestation is crucial, since 72 per cent of the rain
could be retained upstream and infiltrated into the
aquifer. This would substantially reduce the number of
flash floods, but it will take at least fifteen years before
the new trees and the associated recovery of the soil
produces this ecosystem service. Additional activities
with a more immediate impact must be developed. A
waste separation and recycling centre is planned as a
combined activity between private enterprise and the
municipality, where the regional markets can get
involved in separating out the organic waste. Munici-
pal authorities, peasants and NGOs can transform
this waste into compost and sell it for organic agricul-
ture. The conflict around the spring of Michiate
requires a negotiation process between peasants and
local, state and federal authorities. Conagua is respon-
sible for controlling holiday resort companies, who
have built infrastructure in the YRB within the pro-
tected federal area. It is their responsibility to disman-
tle these constructions and prevent any new invasion
of the YRB.

In the middle term (five to ten years) ecotourism,
composting and nurseries using local seeds is society’s
responsibility. Peasants are committed to transform-
ing 5,000 ha into organic production. Together with
the state and federal government, sixty million trees
should be planted, especially upstream, and the area
should be reforested in order to improve the infiltra-
tion of water and reduce flash floods. It is responsibil-
ity of the federal and state governments to control the
loggers (often linked to organized crime), especially
in the national parks in Los Altos. The three levels of
government will be involved in the construction of
the dam Morelos 1 which will retain water during the
monsoon. The diversion canal, with its archaeological
ruins, will restore the traditional river flow and
recover four jagüeyes and six springs for irrigation in
areas of rain-fed agriculture. The building and repair
of collectors for sewage water and treatment plants
will allow the water quality of the river to be recov-
ered. A regionally established landfill programme and
improvement in waste recollection will reduce the
amount of garbage in the river. Environmental educa-
tion in schools, clubs and ejidos and the eco-manage-
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ment of the natural flora and fauna of the region will
protect endemic plants and animals. The municipali-
ties are committed to thirteen plans for urban and
environmental management, centres of waste separa-
tion and local recycling, and the rehabilitation of the
existing treatment plant. Reforestation activities and
ecotourism in the two ‘magic cities' (Tepoztlán and
Tlayacapan) will help to recover the cultural identity
and history of the region, attract tourism, and facili-
tate the establishment of 2,000 micro-businesses in
the areas of handicrafts, souvenirs and food facilities,
thus consolidating tourism, income and employment.

In the long term (fifteen to thirty years), education
and social activities for youth should reduce adoles-
cent pregnancies, diabetes mellitus, obesity, traffick-
ing of girls, and insecurity. Business communities and
society will promote healthy communities and cities,
where traditional medicine and indigenous cures can
support ecotourism. In economic terms, all these
activities will allow small businesses to be consoli-
dated and integrated into chains of support (adminis-
tration, taxes, legal, labour, market studies, export,
etc.) by young professionals who are today unem-
ployed (Cadena 2009). The rational management of
the existing natural and social resources in the region
can produce 10,000 formal jobs. The restoration of
national parks and ecotourism is an additional source
of income for poor peasants, together with payment
for ecosystem services. An improved socio-economic
stability will reduce illegal activities and a better-con-
trolled public administration will offer fewer opportu-
nities for corruption. In environmental terms, seven
diversion dams, Morelos 1 and the deviation may pro-
tect the region against flash floods and store water for
irrigation. In this last phase, about 150 million trees
would restore the destroyed ecosystems. Additionally,
20,000 ha of recovered soil thanks to compost, three
regional landfills and 5,000 ha of agriculture with effi-
cient irrigation will offer the potential to improve
regional food security. Five hundred hectares of fruit
trees and 10,000 ha of organic plantations might
transform the region into a centre of attraction for
tourism, education, archaeology, health and sustaina-
ble culture. This model also opens up the potential
for international fair-trade markets, where fruit, vegeta-
bles and medicinal plants can be exported. At the local
level, the recovery of orchards irrigated with recycled
grey water and composted waste will improve the avail-
ability of healthy food. In the northern area, payments
for ecosystem services, the recovery of the national
parks and sport and outdoor pursuits in the highlands
will offer a variety of ecotourist activities and in the

surrounding regions forestry will offer additional jobs
and income. 

32.7.2 Reconstruction of the Social Tissue

Ecological education and cleaning up the YRB are
two activities where schools and citizens can get
involved. The government scholarship-salary for high
school students programme opens the door to the
active participation of students in communities. Social
tissue can only be reconstructed through healthy daily
living together where people lose their fears and
reclaim public places for social coexistence (Moreno/
Mojica 2013). The reconstruction of social tissue also
includes greater transparency in government, the judi-
cial system and the police. The government of More-
los has developed a police force under a single com-
mand, and more than 200 corrupt police officers
have been dismissed and replaced by professional
officers. But it is at the societal level where corruption
needs to be stopped, and new roles for the law can be
achieved through social pressure.

The consolidation of leadership at the local level
is crucial, and teachers, doctors, priests and academ-
ics can play a role in reconstructing the social tissue.
Unemployment creates not only poverty and a lack of
social esteem, but also provides the temptation to
become involved in organized crime or to migrate.
Migration in adverse condition can be a coping strat-
egy, but may also increase vulnerability at home, espe-
cially for women heads of household when the remit-
tances are missing. Integrated labour activities based
on concrete action programmes with government sup-
port may reduce migration, crises, criminality and
conflicts. The concatenation and integration of pro-
ductive activities at the local level offers jobs for
young unemployed high school graduates, reduces the
failure of micro-businesses, decreases the cost of pro-
fessional support in production, marketing and
administration, and increases the potential for solid
regional development. The consolidation of agricul-
tural, livestock, forestry and off-farm jobs may open
up new productive processes, increase financial
resources and with local savings can open new devel-
opment processes. Combined with composting, the
recovery of eroded land, integrated water manage-
ment and a diversity of small local activities, it may
create a stable regional economy, able to feed the ple
(Oswald Spring 2014c). This may be a way to reconsti-
tute the social tissue and to reduce criminality in the
region, especially when unemployed young people
have the opportunity to study and find paid jobs.
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32.7.3 Sustainability Transition: A Long Path 
Towards a Desirable Future

A sustainable transition explicitly promotes participa-
tory activities, where top-down investment and sup-
port from the government and private sectors should
consolidate the bottom-up efforts. The development
plan for the YRB was jointly developed and is an ini-
tial attempt by different stakeholders to understand
the present situation of environmental, political and
socio-economic deterioration. It also represents the
first steps towards designing a framework leading
towards a sustainable transition. The integration of a
Committee representing different stakeholders and

local and regional interests increases the capacity for
strategic thinking and innovative experimentation. 

 Figure 32.13 synthetizes the interaction among are-
nas, agendas, actors and activities of dual vulnerability
and proposes a transition to an agenda of a sustaina-
ble socio-economic, political and cultural change
towards an integrated HUGE (human, gender and
environmental) security and peace (Oswald 2015). 

 The rapidly deteriorating environmental and soci-
opolitical conditions have forced people to establish a
diagnosis and later a framework for resilience-building
to deal with the complex emergency in the YRB. The
social mobilization and inconformity has also forced
the government to intervene, to collaborate and to

Figure 32.13: Arenas, agendas, actors and activities of vulnerability and livelihood. Source: The author.
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recover part of the lost governance. Under the leader-
ship and with the involvement of different stakehold-
ers within the Executive Committee of the YRB, the
authorities together with the citizens have focused on
increasing freedom from fear and from hazard
impacts (Brauch 2005a). It was basically through the
activities from the bottom up that a social consensus
was established and that initial policies for a sustaina-
bility transition were established in a consensual way.
The regular meetings and the evaluation of some of
the goals established on the didactic map reduced the
disaster impacts from flash floods and drought in
2013. Nevertheless, the change of government in
December 2012 and the increase in public insecurity
in 2014 created new vulnerabilities, triggered by a
severe Niño year with twenty-three hurricanes and
tropical depressions in the Pacific.

The representatives of the three levels of govern-
ment are aware that the complex emergency in the
YRB can only be managed with the collaboration of
organized society. Complex emergencies have a mas-
sive impact on various levels of human security, and
make the reconstruction or prevention of climate
threats difficult. The initial natural and human-made
disasters were magnified by the loss of public security
and the politicization of the crisis. Cooperation
among the three key actor groups (organized people,
business, and government; Weber 1987) was able to
reduce the disaster impacts in 2013. Without improv-
ing environmental and social conditions and creating
new jobs, especially among young people, the crime
rate cannot be reduced. Only when these young peo-

ple have the opportunity to study (e.g. at the state uni-
versity UAEM, which recently opened a branch in
Yautepec) and acquire stable jobs, when criminal
activities are prosecuted and severely punished and
their economic advantages are prevented, is a transi-
tion to a safe life and livelihood feasible. 

The transition to sustainability in the YRB began
with a common problem analysis, made urgent because
of the existing complex emergency. By involving crucial
stakeholders, a future desirable vision was developed,
where people proposed items for short-, middle- and
long-term agendas taking into account social (equality),
economic (development), gender (equity), environmen-
tal (sustainability), political (participation), and cultural
(diversity) development (Oswald Spring 2015c). Oppor-
tunities came from the appropriate stakeholders and
from the three levels of government and merged into
a common vision, where collective effort and negotia-
tion allowed a shared agenda to be developed. Activi-
ties were planned, but during the change of govern-
ment several crucial actors disappeared, while the rep-
resentation of civil society was stable. New threats
related to an increase in public insecurity, climate var-
iability, a Niño year and new flash floods forced the
authorities to address the integrated agenda again in
2014, when it was possible to reconstruct the social tis-
sue and to support resilience-building by those
affected. The lessons learnt include regional consolida-
tion of the agenda (Oswald Spring 2014b), the assign-
ing of a budget for the next five years, the step-by-step
evaluation of each activity, and the orientation of activ-
ities towards an integrated sustainable transformation. 
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33 Sustainability Transition in the Health Sector in Brazil

Monica de Andrade1

Abstract

Identifying sustainability transition in the health sector involves analysis of the dynamic and the forces influenc-
ing political, sociotechnical and cultural features. The aim of this study is to identify transition in health in a Brazil
facing globalization, demographic, migration, environmental and climate change effects and inequities. Brazil
has improved its capacity to formulate, implement, monitor and evaluate multi-sectoral and universal public pol-
icies in the last twenty years, with the implementation of universal health care and conditional cash transfers.
These policies have resulted in the improvement of the health indicators of extreme poverty and hunger, under-
five mortality, maternal health, infectious diseases, and primary education coverage. Since the frequency of
extreme weather events has been increasing globally and in Brazil, and cardiovascular diseases are a leading
cause of death, the consequences for health systems must be considered. Mortality due to traffic accidents has
also increased, despite policy efforts and restrictive laws, overwhelming health services and public financial
resources.

Keywords: Sustainable transitions, health, environmental health, health policies.

33.1 Introduction1

The world population reached 7.2 billion in 2014 and
is expected to increase by more than two billion by
2050.2 Most of the future population growth will
occur in the less developed regions. There is consider-
able diversity in the expected future trajectory of pop-
ulation change across major areas and various coun-
tries. More than half of the world’s population now
lives in urban areas. While the number of large urban
agglomerations is increasing, approximately half of all
urban dwellers reside in smaller cities and towns. The
number of young people has grown rapidly in recent
decades and is expected to remain relatively stable
over the next thirty-five years. In contrast, both the
number and proportion of older persons are expected
to continue rising well into the foreseeable future
(United Nations 2014).

Good health for all populations has become an
accepted international goal and there have been
broad gains in life expectancy over the past century.
But health inequalities between rich and poor persist,
while the prospects for future health depend increas-
ingly on the relative new processes of globalization. 

Globalization is causing profound and complex
changes in the very nature of society, bringing new
opportunities as well as risks. In addition, the effects of
globalization are causing a growing concern for human
health, and the intergenerational equity implied by sus-
tainable development forces us to think about the
right of future generations to a healthy environment
and a healthy life (Huynen/Martens/Henk 2005).

Health and development are intimately intercon-
nected. Insufficient development leading to poverty,
or inappropriate development resulting in overcon-
sumption, coupled with an expanding world popula-
tion, can result in severe environmental health prob-
lems in both developing and developed nations.

Health security is defined in different ways. In
order to distinguish between traditional and socially
committed health transition, we use a wider concept
of health security,3 proposed by Leaning (2009). This
is a people-centered understanding of health security
that integrates underlying aspects such as globaliza-

1 Prof. Dr. Monica de Andrade is Professor of Environ-
ment and Health Promotion, Graduate Programme of
Health Promotion, University of Franca, Brazil.

2 The author is grateful to Dr Úrsula Oswald Spring and
to Dr Hans Günter Brauch for their suggestions and to
four anonymous reviewers for their helpful comments
on draft versions of this chapter. 
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tion, demographic effects, the effects of environmen-
tal and climate change, the growing disparity between
rich and poor nations and between rich and poor
people, and migration. Health security is therefore
related to the sustainable management of the environ-
ment and to the changing conditions posed by climate
change, population growth, urbanization and environ-
mental deterioration (Brauch/Oswald Spring/Mesjasz
et al. 2008, 2011; Brauch/Oswald Spring/Grin et al.
2009, Oswald Spring 2011).

Sustainable development (SD) as a goal was
placed on the policy and scientific agenda by the
Brundtland Commission in 1987. This challenge
addresses the need for long-term structural changes or
transitions in sectors such as energy supply, mobility,
agriculture and healthcare. It is increasingly becoming
a core focus of many disciplines that link subfields
such as urban studies, economics, political studies,
ecology and health.

The negotiations at the World Summit on Sus-
tainable Development (WSSD 2002) demonstrated a
major shift in the perception of sustainable develop-
ment, away from environmental issues and towards
social and economic development. This shift was
driven by the needs of the developing countries and
strongly influenced by the Millennium Development
Goals.4

In 2012, the United Nations Conference on Sus-
tainable Development took place in Rio de Janeiro.
Its aim was to shape policies to reduce poverty,
advance social equity and ensure environmental pro-
tection on an ever more crowded planet. One of the

main outcomes of the Rio+20 Conference was the
agreement by member states to launch a process to
develop a set of Sustainable Development Goals5

(SDGs), which will build on the Millennium Develop-
ment Goals and converge with the post-2015 develop-
ment agenda. It was decided establish an “inclusive
and transparent intergovernmental process open to all
stakeholders, with a view to developing global sustain-
able development goals to be agreed by the General
Assembly”. 

Over the last few years, a large number of sce-
nario-based assessments of global environmental
problems and human development have been pub-
lished. These have used an explorative approach with
widely diverging scenarios to assess what might hap-
pen in the future. They include the Intergovernmen-
tal Panel on Climate Change (IPCC) climate assess-
ment, the Global Environment Outlook reports
(UNEP 2007, 2002), the Millennium Ecosystem
Assessment (MA 2005a), the International Assess-
ment of Agricultural Science and Technology Devel-
opment (IAASTD 2009b) and the World Water
Development Reports (UNESCO 2006, 2009). 

In a recent study, a combination of policy
options—including the expansion of protected areas
into a well-chosen network covering twenty-nine per
cent of the world’s surface, an increase in agricultural
productivity and reduced post-harvest losses, dietary
change, improved forest management, and climate
mitigation—was put forward, with the aim of achiev-
ing a significant restoration of natural areas and
reduced biodiversity loss (Ten Brink/van der Esch/
Kram et al. 2010).

In order to understand the dramatic changes and
transitions in the world’s health, it is necessary to
access the scenarios using theories that can help to
explain the process involved in sustainability transi-
tion. 

Sustainability transition (ST) is a socio-economic,
political and technological process that aims to
achieve the goals of sustainable development. Sustain-
ability is an essential part of health during transition
and beyond and aligns itself with the sustainability
goals agenda.

3 Health security is a concept that refers to strategies, pol-
icies and measures of sustainable development and pre-
ventive behaviour that may contribute to a healthy,
participative society and a sufficiency of environmental
services.

4 The UN Millennium Declaration (2000) adopted and
committed countries to reach eight Millennium Devel-
opment Goals by 2015. The eight goals included: halving
extreme poverty, halting the spread of HIV/AIDS, pro-
viding universal primary education, eliminating gender
disparity in education, reducing the under-five mortality
rate, reducing the maternal mortality rate and achieving
universal access to reproductive health, developing a
global partnership (to address the needs of the poorest
countries, furthering an open non-discriminatory trade
system, and dealing with developing country debt); and
ensuring environmental sustainability (by integrating
sustainable development into national policies and pro-
grammes, reducing biodiversity loss, improving access
to safe drinking water and sanitation, and improving the
lives of slum dwellers) (UN 2010).

5 Sustainable Development Goals (SDGs) are under dis-
cussion and the proposed SDGs consist of four modules
measured through a range of proxy indicators: (i) health
(life expectancy; maternal mortality; infant mortality;
child mortality); (ii) education (gender ratio in second-
ary education; years in education); (iii) income (per cap-
ita income); (iv) environment (per capita annual carbon
emissions).
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In order to understand the sustainability transition
process, transitions theories6 have been used as frame-
works that allow us to understand the dynamics of
ST. The core problem regarding sustainability transi-
tions is how green innovations and sustainable prac-
tices (in behaviour and policy) ‘struggle’ against exist-
ing systems or regimes. Incumbent systems in the
domains of transport, energy, and agri-food are diffi-
cult to dislodge because they are stabilized by various
lock-in mechanisms (related to vested interests, low
costs, established beliefs, sunk investments, and favour-
able institutions) that lead to path dependence and
entrapment. Green innovations and new practices
therefore tend to face an uphill battle, played out in
economic, technical, political, scientific, and cultural
dimensions (STRN 2010). 

Science and technology studies (STS) and innova-
tion studies have developed a ‘quasi-evolutionary’
approach to studying technological change (van den
Bergh/Truffer/Kallis 2011). This innovation process
model is characterized as a coupled dynamic of selec-
tive pressures and adaptive capacity in the dominant
system (‘regime’), in which a technology is embedded
(Smith/ Stirling/Berkhout 2005).

One approach that has been used to analyse sus-
tainability transition is the multilevel perspective
(MLP) method, which analyses sociotechnical systems
seen as consisting of niches, regimes and landscapes,
a nested hierarchy of structuring processes. The mul-
tilevel perspective on sociotechnical transitions pro-
vides a framework in terms of both organizing analy-
sis and of ordering policy interventions. It identifies
three levels within societal systems (such as the health
system): niches, in which radical innovation emerges;
the regime, which comprises dominant institutions
and technologies; and the landscape, which repre-
sents macro-level trends and contextual drivers and
barriers to change. The main dynamics of change
occur within and between the regime and niche levels,
which may interact synergistically or antagonistically
(Geels/Schot 2007).

Sustainability indicators and the composite index
are additional tools that are gaining in importance
and increasingly recognized as powerful mechanisms

for policy-making and for public communication to
provide information on countries and corporate per-
formance in fields such as environmental, economic,
social and technological improvement (Singh/Murty/
Gupta et al. 2012).

The main contribution of this chapter is to pro-
vide an interaction between anthropogenic drivers,
their impacts on and the policy responses to climate
change, their interrelationship with the dominant pro-
ductive systems of globalization, and their effects on
human health. It will attempt to contribute to the
understanding the consequences of policies that tar-
get the reduction of poverty and hunger, sustainable
development, environmental protection, and the
reduction of social inequities in Brazil. 

The chapter is structured as follows. Section 33.2
addresses the national scale, very important in the
delineation of regime contexts of transition studies, as
a description of socio-economic, political, and tech-
nological scenarios in Brazil. Section 33.3 presents an
overview of indicators of improvements in health in
the context of sustainability transitions.

33.2 Socio-economic, political, and 
technological transition scenarios 
in Brazil

Brazil has the fifth largest population in the world,
197 million people (World Bank 2012), thirty per cent
of whom are under the age of 18 (Unicef 2012).
Demographic transitions present a major challenge
because the population of Brazil increased from
72,775,000 in 1960 to about 202,768,562 in 2014, with
2,938,214 births, corresponding to a crude birth rate
of 15.20 per 1,000 inhabitants. 

In 2011, Brazil’s gross national income was
US$11,500 per capita (World Bank 2012). However, it
has one of the highest rates of inequality in the world:
its 2012 Gini index (51.9) was the sixteenth highest out
of 136 countries worldwide (Central Intelligence
Agency 2013). Ranking eighty-fifth out of 187 coun-
tries on the Human Development Index in 2011, Bra-
zil still faces considerable challenges in meeting the
whole population’s needs for education, health care,
and income.

Brazil is internationally recognized as one of the
countries with the widest range of social inequalities.
However, in recent years there has been an extraordi-
nary liveliness in social innovation. Declining rates of
income inequality have been reported since democra-
tization at the end of the 1980s.

6 Transitions theories are theoretical approaches that ana-
lyse the development of ‘sociotechnical transitions’.
‘Sociotechnical’ refers to the co-evolution of social and
technological relationships, while ‘transitions’ refer to
the dynamics by which fundamental change in these
relationships occur (hence the relevance to sustainable
consumption). 
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There have been three main periods of political
regimes in Brazil, from military dictatorship (1964–
1974) through a transition mix of military dictatorship
and political transition called the ‘Nova República’
(1985–1990) to political (1974–1989) and democratic
(1989–2002) consolidation (see table 33.1).

Various social movements emerged during this
period, where the union movement in the metropoli-
tan area of São Paulo was of particular importance. In
addition, the Association of Independent Unions
(CUT) was founded (in 1983) as well as the Labour
Party (PT, in 1980), and these demanded fair wages
and working conditions as well as comprehensive
social reforms (Lindelow/Araujo 2014). 

Urbanization has increased from fifty-four per cent
in 1960 to eighty percent in 2010. Improved access to
water and sanitation achieved solid economic growth
and reduced income inequality. 

The Brazilian health situation is going through a
process of epidemiological transition in which non-
communicable diseases and diseases resulting from
external causes (especially violence) are increasing in
place of infectious and parasitic diseases. 

33.2.1 Social Policy 

In Brazil, social policy was seen as a counter-concept
to the Bismarckian ‘social insurance’ model, enabling
the creation of a universal welfare regime: education,
pensions and healthcare benefits as well as social trans-
fers were universally available to all citizens in urban
and rural areas. For the first time, the rural population
was included in the welfare system, which has mainly
been set up using cash transfers (Leubolt 2014).

The social security system for private workers
(general system) is an unfunded defined benefit pro-
gramme. There is still debate regarding when it
began. In 1888 some measures were taken to provide
pension benefits for postal workers and employees of
the national press. In the following years, retirement
benefits were extended to railroad workers, employ-
ees of the Ministry of Finance, the Mint and the
armed forces. In 1923, the Lei Eloi Chaves legislation
was approved to regulate social security for both civil
servants and private sector workers. This law decen-
tralized the pension system, as each company became
responsible for its own employees. The first reform
took place in 1933, when the pension funds were
structured by professional category. The general pen-
sion system was centralized only in 1966, when the
House of Representatives approved the Social Secu-
rity Ordinary Law. The National Social Security

Administration (INPS) incorporated all the revenues
and expenditures from sector-specific programmes as
well as its own assets and liabilities. Another major
change during this time was that the scheme changed
from a capitalization system to PAYGO (Turra/Quei-
roz 2005).

The last major reform occurred with the 1988
Constitution, which extended mandatory social secu-
rity coverage to most of the previously excluded
groups, including rural workers, without requiring
equivalent increases in revenues from contributions. 

The main social policy achievements was the
establishment of minimum standards of “social secu-
rity” which can be viewed as an expression of a political
equilibrium (or stalemate) between progressive and
conservative forces. 

The presence of social issues in the 1988 Constitu-
tion can be interpreted as a consequence of the ‘cul-
tural hegemony’ that the left obtained and fortified
during the military dictatorship. After that, the group
known as Movimento pela Ética na Política (Move-
ment for Ethics in Politics) formed an important
national social movement against hunger and misery,
Ação da Cidadania contra a Fome, a Miséria e pela
Vida (Citizens’ Action against Hunger and Poverty
and for Life) in 1993. This further strengthened the
national anti-poverty consensus (Leubolt 2014). 

The strategies adopted in 2003, such as condi-
tional cash transfers (CCTs), can be seen as an instru-
ment of social policy reflecting the widespread belief
in Brazil that people are poor through the “fault of an
unjust society”. 

Zero Hunger, Brazil’s national strategy for food
and nutritional security, consists of more than twenty
initiatives on four axes of intervention. Its creation in
2003 was a milestone in the recognition of food and
nutritional security as a leading and cross-cutting prior-
ity on the political agenda. Zero Hunger is a combina-
tion of continuity and innovation. It introduced major
programmes such as Bolsa Família (Chmielewska/
Souza 2011).

Another policy example comes from programmes
that link horticultural producers directly to markets.
One example is the Family Farming Food Acquisition
Programme, part of the Zero Hunger Programme in
Brazil. In this programme, the government purchases
food produced by family farms. The programme
ensures food supplies for poor families, as well as
school meals and public hospitals, while creating a
market for the small farming sector. There is some
evidence that the programme has had a positive nutri-
tional impact in north-eastern Brazil.
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Table 33.1: Characterization of sustainability transitions in Brazil: structural changes at local level (landscape level).HD =
Hydroelectricity. Source: The author.

Structural changes (landscape level)

Timeline Political
Regime

Pop.
(million)

Energy Transport Social 
security

Health Food & 
Nutrition

Economy Environ-
ment

Technological innovation (regime)
1946–
1964

Populist 
Democra-
tic 

72.775(196
0)
66% rural
44% urban

HD Fossil fuels 1923
Social secu-
rity for wor-
kers

Subsi-
stence agri-
culture
Cattle ran-
ching

Agriculture
Mineral 
exporta-
tion 
Industriali-
zation

High defo-
restation 
rates

1964–
1974 Military 

dictators-
hip

HD
Fossil fuels

‘Econo-mic 
miracle’
Automo-
bile indu-
stry

High defo-
restation 
rates

1974–
1990 Mix of mili-

tary dicta-
torship and 
political 
transition

HD
+World-
renowned 
techno-
logy for 
exploring 
deep off-
shore oil 
reserves

Fossil fuels
+biofuels
(ethanol)

Health 
system 
exclusively 
for workers

High infla-
tion (1980)
Growth of 
agribusi-
ness

High defo-
restation 
rates

“Nova 
Repúblic
a” (1985–
1990)

1988 
Constitu-
tion

80% urban
20% rural

Extended 
mandatory 
social secu-
rity cover-
age 

Universal 
publicly-fun-
ded, rights-
based health 
system 
(SUS)

Growth of 
agribusi-
ness

High defo-
restation 
rates

1990–
2000

1994’s 
Plano Real
(Real Plan)

Inclusive 
liberalism

Develop-
mental wel-
fare

170 HD
+World-
renowned 
techno-
logy for 
exploring 
deep off-
shore oil 
reserves

Growth of 
agribusi-
ness Agri-
culture
Expansion 
and moder-
nization of 
traditional 
cattle ran-
ching

1997 law 
limiting 
deforesta-
tion to 20% 
of the pri-
vate pro-
perty in the 
Amazo-
nian region

2001–
2010

HD
Oil + Ther-
moelectri-
city + Sug-
arcane 
burning

Increased
expansion 
of private
transport 

Conditio-
nal Cash 
Transfers

Family 
Health 
Programme
Smiling 
Brazil
Mobile 
Emergency 
Services, 
Popular 
Pharmacy 
Programme
 Health Pro-
motion 
Policy

(2003)
Zero Hun-
ger Pro-
gramme

Bolsa 
Família
(2004)

Food and 
Nutrition 
Policy 
(2010)

Automo-
bile 
industry

Growth of 
agribusi-
ness
Mechani-
zation

Slow 
growth of 
small-scale 
agriculture

(2006) 
Decrea-
sing defore-
station 
rates

Implemen-
tation of 
Climate 
Change 
Policy

2013–
2014

202,768,56
2 

86% urban 
14% rural

HD
Oil + Ther-
moelectri-
city + Sug-
arcane 
burning
Wind 
power 
electricity

Unemploy-
ment, 
social 
exclusion
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33.2.2 The Health System

Brazil was one of the first Latin American countries to
establish universal health care (UHC) as a fundamen-
tal right, based on the principles that health care is a
duty of the state and should be free at the point of
use. There form in the late 1980s created the Unified
Health System (Sistema Único de Saúde, or SUS) and
was based on the principle that health care should be
free at the point of use to all Brazilian citizens (Lin-
delow/Araujo 2014).The goals of universal health cov-
erage are to ensure that all people can access quality
health services, to safeguard all people from public
health risks, and to protect all people from impover-
ishment due to illness, whether from out-of-pocket
payments for health care or loss of income when a
household member falls sick. Brazil’s Unified Health
System (SUS), a universal health care system, was
established by the Constitution of 1988, after more
than two decades of military dictatorship. It increased
access to healthcare for a substantial proportion of
the Brazilian population, at a time when the system
was becoming increasingly privatized.

The previous system INAMPS (Instituto Nacional
de Assistência Médica da Previdência Social) had sev-
eral vertical, independent, and uncoordinated sys-
tems, each with its own source of funding, network of
facilities, and beneficiary population. 

The Brazilian health system is formed by a com-
plex network of public and private institutions
devoted to providing, financing and managing health
services; surveying, producing, and distributing
resources; human resources training; and regulation,
legislation and jurisdiction of the system. The Unified
Health System (SUS) is responsible for exclusive cov-
erage of 78.8 per cent of the Brazilian population,
being the main network of public institutions devoted
to the provision, financing, and management of health
services. The remaining 21.2 per cent of the population,
covered by the Supplementary System, also have the
right to access the services provided by SUS. SUS is
also responsible for the provision of the collective ser-
vices of health surveillance, disease control and secto-
rial regulation (WHO 2013a). It has been designed
and put in place in an era where neo-liberal reforms
elsewhere in the world have driven the marketization
of health services, and offers important lessons for
future health systems.

The technological innovation of the SUS is that
institutional mechanisms for popular involvement and
accountability are part of the architecture of the gov-
ernance of the system. 

Public involvement has the potential to sustain a
compact between state and citizens and to ensure the
political momentum required to broaden access to
basic health services, while at the same time providing
a framework for the emergence of “regulatory part-
nerships” capable of managing the complex reality of
pluralistic provision and multiplying sources of health
expertise in a way which ensures that the needs and
rights of poor and marginalized citizens are not rele-
gated to the periphery of a segmented health system
(Cornwall/Shankland 2008).

The Brazilian health agenda from 2003 to 2008
had as its priorities the Family Health Programme,
Smiling Brazil, Mobile Emergency Services, and the
Popular Pharmacy Programme (table 33.1). The first is
a policy with high institutional density launched by
the previous administration, and constitutes an exam-
ple of path dependence. The other three are innova-
tions in areas where there had been weaknesses in fed-
eral government action. The four policy priorities are
strategies focused on solving key problems in the Bra-
zilian health system. However, they display important
differences in their historical development, political
and institutional base, inclusion on the federal
agenda, and implications for the principles of the Uni-
fied National Health System. Although incremental
changes have been introduced, national health policy
has been characterized predominantly by continuity
(Machado/Baptista/Nogueira 2011).

The main primary health care programme in Bra-
zil, the Programa Saúde da Família (Family Health
Programme, FHP), is a large-scale national pro-
gramme, implemented over the past several years. By
2011, it had reached 94 per cent of municipalities, cov-
ering 53 per cent of the Brazilian population. FHP
aims to broaden access to public health services, espe-
cially in deprived areas, by offering free, community-
based health care (Programa Saúde da Família 2000).

The National Policy on Science, Technology and
Innovation (STI) in Health Policy, established in
2004, resulted from a democratic process with inputs
from investigators, stakeholders and the public in gen-
eral. Itis guided by six principles: (a) improving the
Brazilian population’s health conditions in the short,
medium and long term; (b) overcoming all forms of
inequity and discrimination (regional, social, ethnic,
gender-based and others); (c) respecting people’s lives
and dignity; (d) ensuring the implementation of high
ethical standards in health research; (e) respecting
methodological and philosophical plurality; and (f)
social inclusion, citizen control and respect for the
environment and sustainability (Brasil 2008).
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The National Agenda of Priorities in Health
Research was created at that time to reduce the gap
between scientific knowledge and health practice and
activities, and aims to contribute to improving Brazilian
quality of life. These efforts in guiding health research
policy have achieved and legitimated an unprecedented
developmental spurt in strategic health research
(Pacheco Santos/Moura/BarradasBarata et al. 2011).

33.2.3 Brazilian Environment Policy

Brazil has traditionally been playing an active role in
the international climate change arena. It was the first
country to sign the United Nations Framework Con-
vention on Climate Change (UNFCCC), in 1992. And
during Copenhagen’s COP15 run-up, it announced its
voluntary pledge of a -36 to -39% reduction in GHG
emissions by 2020 compared to a business as usual
scenario. In 1997, by signing the Kyoto Protocol, Bra-
zil agreed on limited compulsory greenhouse gas
(GHG) reduction emission targets, and in the same
year, the country passed law strictly limiting deforest-
ation to twenty per cent of private property in the
Amazonian region. However, resistance to the law was
very strong until 2005, with the federal government
unwilling to enforce the law and strong opposition
from most state governments. From 2005 until 2009,
the reduction of deforestation in the Amazon was at
the core of the federal government’s programme.

In 2003, the federal government approved the cre-
ation of the Permanent Group for Interministerial
Work (Grupo Permanente de Trabalho Interministe-
rial, GPTI), which was made up of the heads of thir-
teen key ministries and led by the Chief of Staff. The
group’s goal was to propose and coordinate actions
aimed at reducing deforestation in the area known as
Amazônia Legal7or Legal Amazon (Casa Civil 2013).

In 2004, the GPTI presented the operational pro-
ject “Action Plan for the Prevention and Control of
Deforestation in the Legal Amazon” (Plano de Ação
para a Prevenção e o Controle do Desmatamento na
Amazônia Legal, PPCDAm). This action plan is a
large set of strategic conservation measures to be
implemented and executed as part of a collaborative

effort between federal, state, and municipal govern-
ments, alongside specialized organizations and civil
society. The launch of the plan in 2004 integrated
actions across different government institutions and
introduced innovative procedures for monitoring,
environmental control, and territorial management
(IPEA 2012).

The National Plan on Climate Change (NPCC) was
lauched in 2007, which aims to promote actions on
both mitigation and adaptation measures to face cli-
mate change, involving federal, regional and local gov-
ernments, and all segments of the national society (Bra-
sil, 2008). 

Since 2007, the capacity of the state to control ille-
gal deforestation in large areas has increased so dra-
matically that a significant part of the remaining
deforestation has been reduced to small areas that are
more difficult to detect by satellite. It is important to
stress that this process was carried out without any
negative impact on economic growth (Moutinho
2009).

After 2010, the federal government no longer aims
to reduce deforestation, but rather to avoid any new
increase. Between 1970 and 2010, approximately
eighteen per cent of the Brazilian Amazon was defor-
ested (Baccini/Goetz/Walker al. 2012), with the pri-
mary cause being demand for new land for the culti-
vation of soybeans and expansion of pasture.

With a view to creating a scenario for Brazil, and
taking into account MLP as it is applied to particular
national systems, to regimes, and to the nationwide
creation of conditions for niches, some impacts of
policy intervention are presented in table 33.2. 

Brazil is a global leader in renewable energy
sources, hydropower (designing reservoirs) and etha-
nol (fuel from sugar cane).The relevant technological
innovations are interoperable and interdependent
between the agricultural and transport sectors. In
2002, the government announced the Incentive Pro-
gramme for Renewable and Alternative Energy
(PROINFA), which supported renewable energy
sources, including wind (Dutra/Szklo 2008). 

33.3 Impacts of Anthropogenic 
Drivers on Health Security in 
Brazil

This section describes the consequences of policies
targeting poverty reduction, hunger, sustainable devel-
opment, environmental protection and the reduction
of social inequities in Brazil. By means of universal

7 The Legal Amazon of Brazil is defined by law to include
the states of Acre, Amapa, Amazonas, Para, Rondonia,
Roraima, Mato Grosso, Maranhao, and Tocantins in
order to facilitate the economic development planning
and integration to other Brazilian regions. Its are repre-
sents 61% of Brazilian territory and 13% of population
(IBGE 2010). 
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Table 33.2: Timeline of main policy interventions in Brazil and their impacts on health andthe ecosystem, together with
their social and economic aspects. Source: The author.

Driver Policy interventions
(landscape) 

Time Technological 
Innovation

Impacts

green innova-
tions (niches)

non- envi-
ronmental

Negative Positive

Energy 
supply

Building of hydroelectric 
power plants

1960 
2014

Hydropower Changes in ecosy-
stem, loss of biodiver-
sity

Increased access to energy

Incentive Programme for 
Renewable and Alternative 
Energy

2002 
2014

Solar power Decreased demand for 
other energy sources

Incentive for exploring 
deep offshore oil reserves

2000 
2014

Oil Increased GHG emis-
sions, environmental 
pollution

Increased commodities

Incentive to create ther-
mos-electric power plants

2000 
2014

Oil +
Thermo-
electricity

Increased GHG emis-
sions
environmental 
pollution

Building of wind power 
plant

2010 +Wind power 
electricity

Decreased demand for 
energy

Incentive for bioelectricity 2000 Sugarcane 
bagasse burning

Decreased demand for 
other energy sources

Mobility Incentive for sugarcane 
mills

1970 
2014

Use of ethanol 
for transport 
(fuel from sugar 
cane)

Changes in land use
Ecological disequili-
bria

Decreased GHG emissi-
ons

Public transport 1980 
2014

Poor public 
transport

Increased GHG emis-
sions

Increased job opportuni-
ties in industry

Incentive for acquisition of 
self-transportation vehicles

2000
2014

Increase
expansion 
of private
transport

Increased individual 
energy expenditure
Increased number of 
deaths from motorcy-
cle accidents (67%)

Increased job opportuni-
ties in industry

Industry Incentives for automobile 
industry

1970
2014

Cars running on 
biofuel

Increased GHG emis-
sions

Increased job opportuni-
ties in industry

Agriculture Growth of agribusiness
Mechanization

2000
2014

Expansion 
of culture,
habitat frag-
mentation

Changes in land use
Increased unemploy-
ment,
social exclusion, vio-
lence

Improvement of economy

Expansion of agriculture
Modernization of traditio-
nal cattle ranching

2000
2014

Intensive 
use of agro-
toxic sub-
stances

Deforestation
Increased GHG emis-
sions, health issues, 
use of agro-toxic sub-
stances in food pro-
duction
Migration 

Food availability

Food Acquisition Pro-
gramme(PAA)

2003 Incentive for 
organic agricul-
ture

Improvement in family 
agriculture 

Healthcare Unified Health System 
(SUS)

1988 Popular involve-
ment and 
accountability

See table 33.3 See table 33.3.3

Poverty 
Hunger 
Social ineq-
uities

Zero Hunger Strategy 2003 Improvement 
nutritional status

Reduction in
1. under-5 mortality 
2. malnutrition 
3. diarrhoea

Brazil without Extreme 
Misery

2011

Establishment of Bolsa
Família

2004 Improvement of 
income
Improvement of 
education 

Environ-
mental 
protection

Law limiting deforestation 
to 20% of private property 
in the Amazonian region. 
Policy for solid waste

1997

2006

Decrease in rate 
of deforestation 

Decreased infectious 
disease transmission related 
to deforestation
Decreased GHG emissions

Sustainable 
development

National Plan on Climate 
Change 

2008 Stop burning 
and smoke emis-
sions

Improvement in hospital 
admissions
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health coverage, conditional cash transfers and envi-
ronmental policies, the process of sociotechnical tran-
sition has had an impact on quantitative indicators
(health indicators), such as life expectancy and mor-
tality among infants and adults (table 33.3). 

In Brazil, life expectancy has improved from 67
years in 1990 to 73 years in 2009 and to 73.9 in 2014,
according to PNUD or UNDP (2014). The infant
mortality rate (the probability of dying by age 1 per
1000 live births) has decreased from 50 in 1990 to 31
in 2000 and 17 in 2010; and the under-5 mortality rate
has also decreased from 59 in 1990, to 36 in 2000 and
19 in 2010, according to WHO (2013b). The adult
mortality rate (the probability of dying between 15 and
60 years old per 1000 population) has decreased from
275 (2000) to 219.67 (2011) (World Bank 2014).

The leading global risks for mortality in the world
are high blood pressure (responsible for 13% of deaths
globally), tobacco use (9%), high blood glucose (6%),
physical inactivity (6%), and overweight status and
obesity (5%).The leading cause of death in Brazil is
cardiovascular disease, second is cancer, and external
causes are third (Brasil 2014). 

The World Health Organization (WHO) esti-
mates that the warming and precipitation trends
caused by anthropogenic climate change over the past
thirty years have already claimed over 150,000 lives
annually. Many of the prevailing human diseases are

linked to climate fluctuations, from cardiovascular
mortality and respiratory illnesses caused by heat-
waves, to the altered transmission of infectious dis-
eases and malnutrition from crop failures.

Researchers report (Li/Cheng/Cui et al. 2014,
Wang/Lin 2014) that an increase of 1°C in the daily
maximum temperature increases mortality and the
number of urgent and emergency room visits due to
cardiovascular diseases. Considering that extreme
weather events have been increasing not only in Brazil
but globally, and that cardiovascular disease is the lead-
ing cause of death, the consequences for the health sys-
tems must be considered. 

Another worrying indicator is external causes, the
third most common cause of death in Brazil. There
was an increase of 14.1 per cent in deaths from exter-
nal causes, up from 68.7 deaths per 100,000 popula-
tion in 2006 to 78.4 deaths per 100,000 in 2012.

Among the specific causes of death, homicides
increased by 10.5 per cent, from 26.6 deaths per
100,000 population in 2006 to 29.4 deaths per
100,000 in 2012. 

Traffic accidents increased by 19 per cent, from
19.9 deaths per 100,000population in 2006 to 23.7
deaths per 100,000 in 2012. The vehicles most fre-
quently involved in traffic accidents were motorcycles,
with an increase of 67.8 per cent in the mortality rate
(Ortiz 2014). 

Table 33.3: Transition of heath indicators in Brazil. Source: The author.

Indicator Time Source

Life expectancy Life expectancy at birth (years) 67 (1990)
73 (2009)
73.9 (2013)

PNUD 2014Infant mortality Infant mortality rate (probability of 
dying by age 1 per 1000 live births)

50 (1990)
31 (2000)
17 (2010)

Infant mortality Under-5 mortality rate 59 (1990)
36 (2000)
19 (2010)

Adult mortality Probability of dying between 15 and 60 
years old per 1000 population

275  (2000) 
219.67 (2011)

World Bank 2014

Extreme poverty eradication Extreme poverty 15 million (2015) PNAD, IBGE 2013

External causes Deaths per 100,000 population 68.7 (2006)
78.4 (2012)

DATASUS 2014

Education Proportion of people with seven or 
more years of formal education

19% (1976)
 47% (2008)

Paim/Travassos/Almeida 
et al. 2011

Income inequality Gini coefficient 0.530 (1960)
0.636 (1989) 
0.594 (1999)
0.530 (2012)

IPEA 2012
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The implications of these data for understanding
the dynamics of sustainability transition are crucial.
Policy issues that need to be addressed are the crea-
tion of incentives for economic bases such as the auto-
mobile industry and sugar cane agribusiness, policies
for improved mobility, such as public transport and
policies that take into account the forces influencing
political, sociotechnical and cultural features.

Deforestation is part of the increasing threat of new
illnesses and loss of public health.Measurements car-
ried out in southern Amazonia have demonstrated that
exposure to PM2.5 particulates has a positive associa-
tion with children’s respiratory health (Ignotti 2010). 

Another study (Smith/Aragão/Sabel et al. 2014)
showed a significant increase (from 1.2% to 267%) in
hospitalizations forrespiratory diseases in children aged
under five in municipalities highly exposed to drought.
Aerosols were the primary driver of hospitalizations in
drought-affected municipalities during 2005.

The transition to sustainability in Brazil during the
last decades has been driven by political regimes and
socio-economic and technological processes, and may
be summarized as follows. The 2000s were marked by
diminishing inequalities. The main impact factors were
better employment conditions for the poorer segments
of the population and a remarkable expansion in cash
transfers. This expansion was accompanied by a slight
diminishment in social services and infrastructure until
2005, which corresponded with neo-liberal concepts of
social policies. From 2006 onwards, the trend towards
‘monetarization’ has been reversed, as investments in
social services and infrastructure have been raised con-
siderably. The overall strategy has shifted from ‘inclu-
sive liberalism’ to ‘developmental welfare’, where the
reduction of inequalities through state-induced meas-
ures is viewed as an important factor in raising the level
of consumption and thereby boosting economic
growth (Leubolt 2013). 

In a study of the effect of a conditional cash trans-
fer programme on childhood mortality, Rasella,
Aquino, Santos et al (2013) show that Bolsa Familia
had a significant role in reducing under-5 mortality,
both overall and from poverty-related causes such as
malnutrition and diarrhoea, in Brazilian municipalities
between2004 and 2009. The effect was maintained
even after adjusting for socio-economic covariates and
the FHP. The increase in the duration of Bolsa
Familia and in the coverage of both the total and tar-
get populations strengthened the effect of the pro-
gramme. The authors concluded that a large-scale
programme such as Bolsa Familia, combined with an
effective primary healthcare system, can strongly

reduce childhood mortality, both from poverty-related
causes and overall. Mechanisms included the effects
on social determinants of health services and the
increased use of preventive services for children and
pregnant women through programme conditions.

Brazil has not yet embarked on a low carbon green
economy paradigm, and lacks serious planning and
long-term goals. What is important is the way in
which Brazil, particularly in the economic realm, will
set the parameters and priorities for alow carbon tran-
sition. 

The globalization of markets (landscape pressures)
is related to international factors of development, and
in the case of Brazil it puts pressure on deforestation:
Brazil’s primary issue being the demand for new land
for the cultivation of soybeans and the expansion of
pasture.

The growth of agribusiness, together with agricul-
tural expansion and the modernization of traditional
cattle ranching, have brought about enormous
changes inland use. Land use change and forestry
have traditionally been the major drivers of Brazilian
greenhouse gas (GHG) emissions.

This has been exerting pressure through demo-
graphic trends, with an increase of the population in
urban areas from 44 per cent urban to 86 per cent
urban in about seven decades.

Agricultural expansion and the modernization and
mechanization of large agricultural holdings has
resulted in the loss of jobs for rural workers, who
then migrate to urban areas.

This migration from rural to urban areas puts pres-
sure on the urban sector and increases the demand
for health, education, food and nutrition, social secu-
rity, energy, and transport, among other things. When
there is no planning or policies to meet the demand,
there is expansion of human settlement in areas of
environmental risk, together with social exclusion and
an increase in violence and homicides.

33.4 Conclusions

Transitions are about radical change in systems that
are there to meet the needs of societal systems—in this
case, healthcare systems.

Brazil has shown how universal health care
(UHC) can serve as a vital mechanism for improving
the health and welfare of its citizens, and can lay the
foundations for economic growth and competitive-
ness grounded on the principles of equity and sustain-
ability. These findings are intended to provide lessons
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that can be used by countries aspiring to adopt,
achieve, and sustain UHC. 

The lack of urban planning, the lack of public pol-
icies for public transport and to provide the incentive
for the acquisition of self-transportation vehicles has
increased the number of deaths from traffic accidents
by 19.0 per cent. Transport systems in Brazil must be
decarbonized, but this depends on increasing energy
efficiency and disseminating low carbon energy
sources.

The mortality statistics demonstrate how the health
infrastructure is under pressure, health services over-
whelmed and public financial resources put in danger.
The health services need urgently to fit themselves for
the future, creating an environment of efficiency, qual-
ity and the wise use of resources, and incorporating

actions that reduce inequities in the health budgets of
municipal, state and federal governments.

The implementation of effective social policies has
enabled Brazil to partially reduce absolute poverty and
income inequality, thus contributing to decreasing
death rates in the population and to the improvement
of the health indicators of extreme poverty and hunger,
under-5 mortality, maternal health, infectious diseases,
and primary education coverage. Reducing income ine-
quality may represent an important step towards
improving health and increasing life expectancy. 

Despite inter-sectoral collaboration between
health, education and social governmental sectors,
strong efforts have to be made in the economic area
in order to achieve sustainability transition.
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34 Enabling Environments for Sustainable Energy Transitions: 
The Diffusion of Technology, Innovation and Investment in 
Low-Carbon Societies

Jürgen Scheffran1 and Rebecca Froese2

Abstract

A sustainability transition requires innovations, investment and learning to support transformation processes in
different fields, including new technologies, products and infrastructures, as well as new social rules, norms and
interactions. Greening the economy rests on the rapid and effective dissemination of climate-friendly technolo-
gies, and in particular of renewable and efficient energy systems. Substantial financial support and smart gov-
ernance are required in this process in order to develop the economic, sociopolitical and technological capaci-
ties of all countries. Within this progression, the international diffusion of know-how, technologies and
investments requires enabling environments to build up local production capacities and demand for low-carbon
goods. Further, business, governmental and non-governmental actors rely on social learning to establish coop-
eration at multiple levels in order to adapt technologies to local contexts within national and global frameworks
and to support the transformation towards low-carbon societies. Various mechanisms are analysed and dis-
cussed.
Keywords: Diffusion, enabling environments, technology transfer, innovation, knowledge, learning, private
investments, low-carbon societies, sustainable energy transition. 

34.1 Introduction: The Innovation 
Challenges for Environment and 
Development12

The world is facing two major challenges which are
closely related. On the one hand, atmospheric CO2
concentration needs to be stabilized at a level that
avoids catastrophic climate change. On the other,
access to affordable, reliable, and clean energy is
required to alleviate poverty and to drive economic
development for a growing world population, espe-
cially in rural areas of the developing world, where
approximately 1.5 billion people are still not con-

nected to the power grid. Within this nexus of envi-
ronment and development, major innovations in the
technical, sociopolitical and financial sectors are
required. The main problem is to understand the con-
ditions and linkages of the technical, sociopolitical,
economic and financial challenges facing the sustaina-
ble energy transition.

34.1.1 The Challenge of Technical Innovation 

Replacing fossil-based energy systems with renewable
energy sources and the complementary improvement
of energy efficiency and other low-carbon energy
options can play a key role in simultaneously address-
ing global warming and access to energy (Santarius/
Scheffran/Tricarico 2012).3 Fast-developing technical
innovations and a radical change towards environmen-
tally sound technologies will be essential to solve this

1 Prof. Dr. Jürgen Scheffran, Institute of Geography,
CliSAP Research Group Climate Change and Security,
Center for Earth System Research and Sustainability,
University of Hamburg; email: <juergen.scheffran@uni-
hamburg.de>. Funded with support by Deutsche For-
schungsgemeinschaft (EXC177).

2 Rebecca Froese, MSc Student, University of Hamburg;
email: <rebecca.froese@studium.uni-hamburg.de>.

3 This chapter builds on and goes substantially beyond
Santarius/Scheffran/Tricarico (2012) and the confer-
ence paper Scheffran (2013).
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double challenge, especially if global climate disasters
are to be prevented. The urgent need for action
means that even technology that is not completely
‘clean’, ‘green’ or ‘climate-friendly’ may be acceptable,
provided that it is practically available and adequately
meets the sustainability criteria.

34.1.2 The Challenges of Sociopolitical 
Innovation 

Innovation is also on the agenda in the social and
political realm. The global climate policy debate is no
longer about whether to take action but about how,
when and where to act, which actions need to be
taken and by whom. While the struggle against global
climate change ranks high on global political agendas,
policymakers are striving to find and agree upon the
best policy frameworks. Various conflicting issues
need to be mediated, bridged and peacefully inte-
grated in the future: economics and the environment,
science and society, international and domestic poli-
cies, global and local governance, public and private
spheres, governments and civil society, developed and
developing countries.4 Overcoming these differences
requires a level of coordination and cooperation
across multiple levels and unprecedented in history.
The problems can best be solved by collaboration.

34.1.3 The Challenges of Economic and 
Financial Innovation 

Managing the energy revolution requires massive tech-
nological and financial resources. Countries world-
wide, from China and India to Germany and the
United States, have recognized this need and they have
already achieved considerable changes through substan-
tial investment in the transformation of their econo-
mies’ energy base. However, a large gap still remains
between current investment levels and the amount of
climate investment needed (see table 34.1). Actual cli-
mate finance levels in 2011/12 were estimated at €200
billion at global level and €120 billion at EU level.
Future investment needs for 2020 are suggested to be
€780 billion globally and €280 billion for the EU (EC
2015: 111). 

The EU Commission’s Impact Assessment of the
2030 Climate and Energy Framework forecasts that
€193 billion needs to be invested per year between
2011 and 2030 in order to modernize ageing infra-

structure and to avoid lock-in of inefficient technolo-
gies, so that the 2030 climate and energy targets of a
forty per cent reduction in emissions can be achieved
(EC 2014). A European scenario dealing with the
financing of technologies in power production, road
transport, and buildings between now and 2020 iden-
tified accumulated investment requirements of €350
billion in technology development and €1.65 trillion in
technology procurement (Accenture/Barclays 2011).

These figures mean that the accountability of the
private sector has to be increased, since public finance
is not sufficient to address this global problem. How-
ever, public initiatives are essential to leverage private
capital and to catalyse it in the most climate-friendly
direction (Santarius/Scheffran/Tricarico 2012). Since
businesses can be seen as both part of the problem
and part of the solution, climate change policies need
to encourage business to contribute more construc-
tively to the transformation process. This means that
international investment policies are to be incorpo-
rated into the climate change framework, with guid-
ing principles for transnational corporations (TNCs)
and foreign investment. Public and private sectors
have to be synergized to galvanize low-carbon invest-
ment aimed at climate change mitigation. This pro-
cess needs time to make an impact and gain a certain
visibility. However, an increasing number of TNCs have
attempted to integrate sustainable development issues
into their strategies, under pressure from consumers
and advocacy groups (World Investment Report 2010).
At the end of 2014, more than 8,000 corporations had
signed up to the United Nations Global Compact,
including more than 250 of the world’s largest compa-
nies (Moon 2014).

Even though some countries are already notable
producers and exporters of climate-friendly technolo-
gies, a worldwide energy revolution and sustainable
economic transformation will only succeed if the eco-
nomic and technological capacities of all countries are
involved. The main task governing the transformation4 In parts of the literature “North” and “South” are used

for developed and developing countries respectively.

Table 34.1: The gap between actual and required climate
financing. Source: Own representation, data
from EC (2015).

EU Globally

Actual climate finance 
levels 2011/12

€120 billion €200 billion

Future investment 
needed by 2020

€280 billion €780 billion

Remaining investment 
gap

€160 billion €580 billion
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is to significantly scale up production capacities for
clean and energy-efficient technologies all over the
world, and in developing countries in particular.

34.2 Context and Framework of 
Technology Transfer

34.2.1 Shifting Historical Contexts

Technology transfer and related finance mechanisms
are key instruments in bridging technology gaps, in
particular between developed and developing coun-
tries. Technology transfer is widely seen as an impor-
tant element of development and cooperation, but it
can also raise concerns where there is a competitive
and conflicting environment that technology may
become the object of economic and political power
games, because of its role in efficiency increase, path
creation and force multiplication. This was a domi-
nant feature of the East–West conflict: research and
development (R&D) was heavily involved in the arms
race, with exploitation of the links between civilian
and military science and technology (Altmann/Schef-
fran 1983; Scheffran 1986). At the same time, compre-
hensive restraints on technology development were
established between the NATO and Warsaw Pact alli-
ances as part of arms control and export control
regimes; notable examples were the Coordinating
Committee on Multilateral Export Controls
(COCOM), the Nuclear Suppliers Group, and the
Missile Technology Control Regime (MTCR). Some
of these activities were carried forward into the post-
Cold-War era to create instruments of the non-prolif-
eration of weapons of mass destruction in the
nuclear, chemical and biological fields of technology,
as well as in other hi-tech domains such as missiles,
space, and information and communication technolo-
gies, with the aim of restricting the transfer of tech-
nology to developing countries, notwithstanding the
dual-use potential of modern technology (Brauch/
Graaf/Grin et al. 1992; Scheffran/Karp 1992; Schef-
fran/Liebert 1994; Liebert/Rilling/Scheffran 1994).

The focus shifted as part of the push towards con-
version of the huge military complexes of the super-
powers and their allies, and the growing relevance of
addressing environmental problems. Both together led
to the idea of transforming the enormous resources in
science and technology that existed in the military com-
plex towards environmental purposes. These resources
included information and communication technolo-
gies, which appeared as particularly promising because

of their dual-use potential and ambivalent role (Schef-
fran/Vydra 1991, UN 1991; Scheffran 1992a, 1992b).
When subsequent attempts to include peace-related
issues in the 1992 Earth Summit in Rio de Janeiro
failed, the processes and discourses on security/peace
and environment/development fell apart, and the
opportunity for a peace dividend was missed. This pro-
cess can be traced through a series of conferences on
conversion in Dortmund, Moscow and Hong Kong
that led to the foundation of the Bonn International
Center for Conversion (BICC), and the series of Con-
ferences of the Parties (COP) of the UN Framework
Convention on Climate Change (UNFCCC), whose
secretariat is also located in Bonn (for a ten-year
review, see Scheffran 2002). While in the first process
the dual use of technology became a key dimension of
high-tech warfare and its control (most notably in the
wars in Iraq and the Balkans, as well as in space and
cyber warfare), the second process highlighted technol-
ogy transfer as an important element in avoiding dan-
gerous climate change and environmental degradation
(IPCC 2000). Occasionally the dual role of technol-
ogy in environment and security was made apparent,
e.g. in the use of satellites for Earth observation and
reconnaissance (Scheffran 2001).

Following the 1992 Earth Summit and the
UNFCCC–COP process, the discourse on technology
transfer has been shaped considerably by the merging
of calls for sustainable development, for energy transi-
tion and for a low-carbon society. R&D is essential for
energy supply and distribution as well as for the reduc-
tion of greenhouse gas emissions from fossil energy
sources that drive climate change, and so science and
technology infrastructures are key components of an
enabling environment for sustainable energy transi-
tions. In this context, there are three main areas in
which the thinking on climate change mitigation has
been transformed (see box 34.1 and Lema/Iizuka/
Walz 2015, summarizing a special issue of Innovation
and Development): 

• from ‘technology’ to learning and innovation;
• from international ‘transfer’ to interactive collabo-

ration;
• from ‘diffusion’ to systems building.

Cutting across these areas, a comparative assessment
of different studies discerns the need for more con-
text-specific and interactive approaches towards the
transition to low-carbon development (LCD). This
includes the idea that the “learning, innovation, and
competence-building system lens can help to under-
stand the diverse settings in which ‘developing coun-
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tries’ are situated and ultimately help to enhance syn-
ergies between climate change mitigation and socio-
economic development” (Lema/Iizuka/Walz 2015:
183). Finally, the assessment shows that what is
required is a more integrated view of trajectories of
innovation towards low-carbon societies, including
the water–energy nexus; it also raises questions about
the political economy of low-carbon innovation and
development; and it identifies new, diverse and chang-
ing innovation pathways and conditions for low-car-
bon transformation that are on the horizon in devel-
oping countries (Lema/Izuka/Walz 2015). These are
“likely to differ markedly among countries because of
the diversity in policies, endowments, and technologi-
cal capabilities” (Lema/Izuka/Walz 2015: 177), and
this has implications for “the effectiveness of mitigating
climate change and tackling related domestic energy
challenges as well as [for] the degree to which low car-
bon technologies and solutions can become a source of
national competitiveness” (Lema/Iizuka/Walz 2015:
177). There is a need for new frameworks to enable
LCD to be understood in developing countries. 

There is a range of literature on the process of
technology transfer that covers the various issues of
innovation, development, behavioural change and
socio-economic development (see the overviews in

IPCC 2000; Karakosta/Doukas/Psarras 2010). Empir-
ical evidence, theoretical advancements and policy
recommendations on low-carbon technology transfer
are provided in Ockwell and Mallett (2012), who draw
on the literature on adaptive and incremental innova-
tion and sociotechnical transitions to highlight various
critical issues: co-evolution of technologies and society;
insights from innovation studies and sociotechnical
transitions; the context-specific, spatially situated tech-
nology needs of different people in different spaces;
the way in which innovation capacities are developed
via the development of ‘innovation capacities’ in
order to adopt, adapt, develop, deploy and operate
technologies effectively within specific contexts (Bell
2009). While there are no overarching theories, in the
following sections a conceptual framework of analysis
will be considered, applied to the analyses of technol-
ogy transfer, the role of technology transfer in innova-
tion, and the diffusion of low-carbon energy technol-
ogies.

Box 34.1: Aspects of technology transfer and learning in low-carbon development. Source: Adapted and condensed 
from Lema/Iizuka/Walz (2015).

From ‘technology’ to learning and innovation: 
• Going beyond the narrow concept of technology

development, distinguish between designs, complete
equipment, and installation services (hardware) and
skills, knowledge, and expertise for short-term opera-
tion and maintenance and long-term change (soft-
ware).

• Attainment of capabilities (learning) may enable local
low-carbon innovation effectively.

• Innovation is a comprehensive and interactive process,
which is about breakthrough hi-tech equipment emerg-
ing from R&D labs.

From international ‘transfer’ to interactive collaboration: 
• Compared to providing access to hardware technolo-

gies, little regard was paid to the facilitation of knowl-
edge exchange and development of local technological
capabilities and system building. 

• Discussion on trade and intellectual property rights
focuses on technology transfer rather than on fitting
local circumstances to ensure the absorption, contex-
tualization, and deployment of technology.

• Discussions in UNFCCC took the traditional view,
where stimulation of climate-friendly technology trans-
fer was limited to hardware and financing assistance, a
strategy widely deemed unsuccessful.

• There is a growing consensus that international action
for climate change mitigation and development in the
global South must focus on innovation cooperation,
i.e. joint action to accelerate the development, adapta-
tion, and deployment of suitable technologies. 

• Innovation-cum-cooperation needs to support the
deployment of technology, and to identify collabora-
tive patterns for better knowledge creation and diffu-
sion for LCD.

From ‘diffusion’ to systems building: 
• Technology diffusion has been seen as the deployment

of low-carbon technologies, e.g. renewable energy
technologies or energy efficiency measures. 

• Increasing attention is paid to the complexity of the
underlying process, which is not simply about rolling
out technologies, but also about transforming the rele-
vant sociotechnical setting. 

• Effective LCD needs to include organizational and
institutional change as well as changes in the realms,
instruments, and techniques of policy-making. 

• Calling for a systems approach in analysing LCD, we
include learning, innovation, and competence-building
systems rather than focusing on innovation systems,
which is an approach arising from studies in developed
countries.
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34.2.2 Conceptual Frameworks

34.2.2.1 Adaptive Technology Life Cycle

Technology is made up of processes that create new
pathways for action or allow the realization of actions
more effectively according to given criteria, such as
cost or resource efficiency, the gaining of benefits or
the reduction of risk. From a narrow economic view-
point, technologies are treated as ‘objects’ or ‘hard-
ware’ that can be moved around from one location and
context to another and sold on markets like goods. In
the context of sustainable development, the life cycle
approach is more appropriate. In production pro-
cesses, technology uses input factors (such as material,
energy, land, labour or investment) to realize intended
output actions. The quality of a technical system is
determined by how many input factors are needed to
realize a certain action. For instance, a wind turbine
converts wind into electricity, and a biorefinery con-
verts biomass into various bioproducts, including bio-
energy. Here the quality of a technology is measured by
the energy balance and the carbon emissions per
energy unit. If investment is the input variable, the qual-
ity indicator then is the net financial return throughout
the stages of the life cycle (R&D, design, testing,
assembling, building, production, maintenances, trans-
portation, utilization, dismantling and waste manage-
ment). To support the different stages in this life cycle
requires an enabling environment and infrastructure
that provide the necessary linkages and networks to
absorb the input needed to produce the required out-
put, while minimizing side effects and risks. To be
effective, the technical system and its natural and
social environment must fit to each other, and tech-
nology should adapt to local needs and conditions. In
particular, an enabling environment and infrastructure
are important to facilitate the development of tech-
nology in other parts of the world. Without an ade-
quate interface of connections, a technical metabolism
and life cycle cannot operate and survive in a new envi-
ronment. An example is a power plant transferred to a
remote area in a developing country without transpor-
tation, power lines, water resources, trained employees
or the capacity to maintain it under adverse climatic
conditions. 

34.2.2.2 Enabling Environment and Knowledge

The concept of an ‘enabling environment’ is not
clearly defined and has many different interpretations.
According to UNFCCC (2001), an enabling environ-
ment “focuses on government actions such as fair trade

policies, removal of technical, legal and administrative
barriers to technical transfer, sound economic policy,
regulatory frameworks and transparency, all of which
create an environment conducive to private and pub-
lic sector technology transfer” (cited in IPCC 2014:
1178). One definition emphasizes government policies
for “creating and maintaining an overall macroeco-
nomic environment” (UNCTAD 1998: 24). Another
definition interprets an ‘enabling environment’ as the
wider context within which development processes
take place, i.e. the role of societal norms, rules, regu-
lations, and systems (Bolger 2000). This environment
may either be supportive (enabling) or constraining
(IPCC 2014: 1222). 

To facilitate technology development, the neces-
sary enabling environment and infrastructure need to
be created in the recipient country, following three
separate technology flows: a) capital goods and equip-
ment; b) skills and know-how for operating and main-
taining equipment, and c) knowledge and expertise
for generating and managing technological change in
order to adapt technologies to the local context. It is
not sufficient to transfer technology without knowl-
edge of how to (re-)produce it and the skills in using
it. The knowledge component of technology includes
“both codified knowledge (e.g. engineering and man-
ufacturing processes) and tacit knowledge (human-
embodied knowledge acquired by doing, e.g. applied
engineering and systems integration skills)” (Ockwell/
Mallett 2012: 8). This dynamic differentiates between
know-how skills (e.g. ability to operate and maintain
‘hardware’) and know-why skills (ability to understand
the principles behind how such ‘hardware’ works).

For the creation of an enabling environment, par-
ticular attention needs to be paid to building the soft
elements, such as intellectual property, organizational
knowledge and managerial skills, as well as corporate
culture, values, norms and standards (Ockwell/
Haum/Mallett et al. 2010). Accordingly, Schnepp, von
Glinow, Bhambri et al. (1990) define technology trans-
fer as “...a process by which expertise or knowledge
related to some aspect of technology is passed from
one user to another for the purpose of economic
gain”. This implies that an infrastructure for establish-
ing these soft skills is required, including education
and research facilities for transferring the scientific-
technical knowledge about the principles and practi-
cal use of technology. When technology is being trans-
ferred through an organization such as a manufac-
turer, there is tacit knowledge associated with the
procedures of the organization. For the host develop-
ing country, there are knowledge requirements for the
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people and institutions who want to interface with
the technical systems, including their supply and sup-
port chains (Karakosta/Doukas/Psarras 2010).

34.2.2.3 Stages of Technology Transfer

Within the technology transfer process five basic
stages can be identified (IPCC 2000; Karakosta/
Doukas/Psarras 2010): 1) Assessment; 2) Agreement;
3) Implementation; 4) Evaluation and Adjustment; 5)
Repetition and Replication (see figure 34.1). The pro-
cesses are not necessarily sequential and can occur in
parallel, adding to the complexity of technology trans-
fer. The last two stages, for instance, involve the trans-
fer to and adoption in the local energy user market.
The Assessment stage is preceded by the identifica-
tion of needs and the selection of the technology to
be assessed. A hierarchical description distinguishes
between vertical transfer from the laboratory or test
bed into commercial use, and horizontal transfer
from one geographical location to another. The trans-
fer of low-carbon technology between developed and
developing countries can also vary depending on indus-
trial sectors, national circumstances and the type of
technology. Technology flows can be assisted and sup-
ported along various pathways, such as through direct
purchases and trade; foreign direct investment; licens-
ing, subcontracting and franchizing. Cooperative
activities include joint ventures; cooperative research
and co-production (IPCC 2000).

34.2.2.4 Resources and Infrastructures

To be produced, used and maintained, a technical sys-
tem needs resources and infrastructures for its opera-
tion as well as human and social capital that rests on
the working capacity and skills of the people who main-
tain, operate and use it. A viable technology infrastruc-
ture requires a “manufacturing capacity, supply chain
capacity, end-of-life/waste disposal, institutional

capacity and sustainability of the whole process and the
social networks between them” (Karakosta/Doukas/
Psarras 2010). Some elements of the infrastructure
may exist in a country, others not. Some gaps can be
closed domestically by building the capacity needed,
other gaps have to be acquired internationally—this
may be more feasible for individual components (such
as mechanical tools or vehicles) but is more difficult
for whole networks and systems (such as power grids
or transportation systems). Knowledge is a resource
central to successful capacity building in recipient
countries, and is potentially transferrable as human
beings may relocate in limited numbers. Unlike tradi-
tional accumulation theories that see knowledge as a
transferable entity following investment flows, assimi-
lation theories of technology transfer consider the
impact of the knowledge and the characteristics of
suppliers and recipients who assimilate that knowl-
edge (Ockwell/Haum/Mallett et al. 2010). The
mutual dependency between consumer behaviour,
markets created by new technologies and associated
social structures need to be considered in planning for
the transfer of the technology and is one of the reasons
why technology transfer has to be treated as a complex
process in which local organizations and communities
take the lead.

34.2.2.5 Technology Development as a Learning 
Process

Technology development and transfer is a continuous
process of learning and decision-making between
competing alternative technology pathways which are
selected within societal and organizational structures
that enable informed choices. To a large extent, the
state of the world today is the result of the technolog-
ical choices of the past. Similarly, the future state of
the world will be determined largely by the technolo-
gies we choose today (Trindade 1991). The role of

Figure 34.1: The process of technology transfer. Source: Adapted from Karakosta/Doukas/Psarras (2010).
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learning has been already raised in the definition used
by IPCC (2000), where technology transfer involves
the process of “learning to understand, utilise and
replicate the technology including the ability to decide
which technology to transfer and adapt it to local con-
ditions and integrate it with indigenous technologies”.
According to Archibugi and Michie (1997): “policy to
support technology should address the diversity of
learning mechanisms and the conditions which
enhance the learning capabilities of firms”. Schnepp’s
definition above also emphasizes the economic bene-
fits, which for the transfer of low-carbon technology
includes the mitigation of the future costs associated
with climate change as well as any financial benefits to
the companies involved in the transfer process (Kar-
akosta/Doukas/Psarras 2010). Newer and broader
conceptions of technology transfer see it as a process
of incremental and cumulative learning by which the
results of the initial choice are internalized. Like
R&D, it is an essential component of what is
described as social learning (Brooks 1995).

34.2.2.6 Technology Transfer in the Context of 
Climate Change

Preventing dangerous climate change, sustainable
development and decarbonization will require radical
technological, economic and societal changes in both
developed and developing countries, favouring tech-
nologies that support adaptation and mitigation strat-
egies. Although most new carbon abatement technol-
ogies are being developed in industrialized countries,
much of the potential for low-carbon energy produc-
tion and emission reductions is located in developing
countries where fossil fuel consumption is still increas-
ing rapidly. Low-carbon sustainable technologies need
to be adopted by both developed and developing
countries, and this requires that developing countries
avoid being locked into unsustainable practices and
technologies and move quickly to environmentally
sound and sustainable practices, institutions and tech-
nologies. The basic technologies for renewable energy
and energy efficiency already exist and promise to
address the problem of climate change. The transfer
or innovation processes must be rapid enough to pre-
vent dangerous climate change and to make them-
selves readily available where they are needed most.
Economic development is most rapid in developing
countries, but it will not be sustainable if these coun-
tries follow the historic emission trends of developed
countries. Renewable energy investments in the devel-
oping world deliver lower carbon abatement costs
than in the developed world, while also achieving a

broad range of additional social, economic, and envi-
ronmental benefits. For these reasons, the transition
of global energy systems to lower-carbon pathways
depends upon “creating an institutional capacity for a
national environmental policy” as an important pre-
condition for North–South collaboration (Ipsen/
Rösch/Scheffran 2001: 323), and the successful trans-
fer to and absorption of low-carbon technologies
within developing country economies (Mallett/Ock-
well/Pal et al. 2009). In the absence of strong policy
support mechanisms and incentives, as well as for
cheap and readily available fossil fuels, public and pri-
vate funds are unlikely to deliver the necessary tech-
nologies at the cost and scale necessary to address cli-
mate change. These goals can only be achieved
through major changes in the investment framework
(WBCSD 2010). 

34.3 Implementing the Technology 
Transfer Framework

34.3.1 Science and Technology Infrastructure

The basis of technology development and transfer
depends upon its technology infrastructure, made up
of a set of specific, industry-relevant capabilities such
as technology centres, research facilities and educa-
tional institutions that support the development of
technical skills. Establishing a technology infrastruc-
ture requires considerable efforts and long lead times;
on the other hand it depreciates slowly. Aspects
include information relevant for strategic planning
and market development and forums for joint indus-
try–government planning and collaboration, as well as
the assignment of intellectual property rights.

34.3.1.1 Technology Infrastructure

Technology infrastructure may not be of direct eco-
nomic value to firms, and this reduces the incentive to
build technology infrastructure on their own. To
develop a public technology infrastructure, govern-
ments can invest public money, stimulate demand and
attract technological capabilities that may exist else-
where but will need to be imported, adapted, and
absorbed in the local economy. In addition, it is impor-
tant to induce institutional change and organizational
development in order to adapt the technology infra-
structure to various supportive measures. Finally, gov-
ernments can increase public awareness and spread
capability through public networks (Justman/Teubal
1995). National policies and regulations are essential
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for building on the technological capabilities devel-
oped by domestic companies and for inducing foreign
investment. Domestic progress in low-carbon pro-
cesses can then be distributed throughout the interna-
tional network of operations of TNCs, and conse-
quently attract further foreign investment (WIR 2010).

34.3.1.2 Energy Infrastructure

A vital resource within the technical infrastructure is
energy which should be integrated into national devel-
opment strategies. Energy is necessary for preparing
food, heating and lighting homes, maintaining schools
and hospitals, and driving industry, as well as for con-
necting people and goods to markets. Public policies
and public–private partnerships could focus on improv-
ing grid transmission, local electricity generation and
energy storage systems, where renewable energy is
essential (boxes 34.2 and 34.3). The IEA estimates that
about US$5.2 trillion is required in generation invest-
ments, and an additional US$6.1 trillion for transmis-
sion and distribution networks from now until 2030
(WBCSD 2007). 

34.3.1.3 Research and Development 
Infrastructure

Investing in R&D is an essential precondition for
building the technology infrastructure of a country.
Historically, governments have played a key role in sup-
porting research and development through national
laboratories, universities, and international collabora-

tive ventures. Public funding remains a major source
for R&D activities in both industrialized and develop-
ing countries, involving either general support for
national R&D institutions and laboratories, or direct
funding of specific projects according to set govern-
ment priorities. Effective R&D policies alleviate tech-
nical barriers and reduce costs by improving materi-
als, components, system design and tools for installers
and users.

34.3.2 Framing Conditions for Innovation

34.3.2.1  Leapfrogging and Diffusion

In addition to the transfer of knowledge and technol-
ogy, which is in itself not sufficient for effective imple-
mentation, a country would be “equipped with a com-
plementary system to enable such acquired knowledge
to be diffused and adapted locally. International col-
laboration should go beyond the technology focus to
a capability and system-building focus” (Lema/Iizuka/
Walz 2015: 176). If the “political economy is favourable
and new actors are allowed to create spaces for innova-
tion”, this can be a ‘window of opportunity’ to leapfrog
towards carbon-efficient systems, following multiple
and diverse trajectories (Lema/Iizuka/Walz 2015: 185).
According to IPCC (2014: p.258), “leapfrogging”, or
the “skipping of some generations of technology or
stages of development, is a useful concept in the cli-
mate change mitigation literature for enabling devel-
oping countries to avoid the more emissions-intensive

Box 34.2: Public–Private Partnership for Electricity from Peanut Shells in Senegal. Source: Assembled by the authors.

Many villages in remote rural areas of the Senegal lack
access to the national power grid. Particularly in the energy
development sector, public–private partnerships play an
important role in enabling technology transfer and adapta-
tion to the local context. In 2010, Stadtwerke Mainz, a
local energy provider for the city of Mainz in Germany,
launched a project for rural electrification in collaboration
with the German Investment and Development Society
(Deutsche Investitions- und Entwicklungsgesellschaft,
DEG).

The project was implemented in Kalom, a village with
1,200 inhabitants who have no access to the national
power grid. Within the framework of the project, a bio-
mass power plant fuelled by peanut shells and millet stalks
has been built. Most of the fuel required is purchased from
local farmers, providing a secure income for the farmers.
The rest is bought from a bigger producer of peanut oil. A
foreign private stakeholder has provided the technology
for the biomass power plant and supported the project
with on-site training for the villagers.

Within the centre of the village, the electricity produced is
distributed via underground cables. Households that are
not connected to the local grid get electricity access
though rechargeable mini solar modules or rental batter-
ies. Some electricity distribution businesses have already
been set up in outer parts of the village. Besides the socio-
economic and environmental benefits, these renewable
energy sources are steadier and more reliable than the pre-
viously used diesel generators or car batteries.

In 2012 the power plant was handed over to a local oper-
ating company with the Energy for Africa Foundation and
about a dozen villagers as shareholders. The local villagers
have been provided with on-site technical and business
know-how by the technology provider in order to run and
maintain the power plant independently. Since then, seven
local employees have been hired by “Kalom Mainz Indus-
tries” and run the power plant.

Resources: <http://www.developpp.de/en/content/
electrical-power-peanut-shells> and <http://www.energie-
fuer-afrika.de/projekte/details/projekt/4-kalom.html>.
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stages of development” (Watson/Sauter 2011). The
same source notes that “innovation in and diffusion
of new technologies also require skills and knowledge
from both developers and users, as well as different
combinations of enabling policies, institutions, mar-
kets, social capital, and financial means depending on
the type of technology and the application being con-
sidered” (IPCC 2014: 301). Harnessing these kinds of
capabilities and processes may require novel mecha-
nisms and institutional forms.

One of the critical phenomena is rapid urbaniza-
tion in developing countries, associated with radical
changes in the provision of large physical infrastruc-
tures. At the city scale, a high degree of land use mix
can result in significant reductions in vehicle kilometres
travelled by increasing the proximity of housing to
office developments, business districts, shops, and
malls. In service-economy cities with effective air pol-
lution controls, mixed land use can also have a bene-
ficial impact on citizen health and well-being by ena-
bling walking and cycling (IPCC 2014: 955).

34.3.2.2 Societal Structures and Networks in 
Technology Transfers

Technology development and transfer are embedded
in societal structures and at the same time transform
them. Technology is interwoven with the social net-
works of producers and users who depend on the
technology. Throughout the process of technology
development and transfer, various stakeholders are
involved. Their decisions and actions differ depend-
ing upon the stages and pathways of technology devel-
opment, and on the type of technology, especially
whether it is bioenergy, wind or solar power. To over-
come the various barriers to technology transfer, the
interests and influences of stakeholders at each stage
need to be considered and incorporated through stake-
holder dialogues. In the context of climate change,
technology transfer has been defined as a set of pro-
cesses “covering the flows of know-how, experience
and equipment, for mitigating and adapting to climate
change amongst different stakeholders such as govern-
ments, private-sector entities, financial institutions, non-
governmental organizations (NGOs) and research/edu-
cation institutions” (IPCC 2000). Among the diverse
stakeholders in North-South transfers are “project
developers, technology owners, technology suppliers,
product buyers, recipients, users of the technology,
financiers and donors, governments, international
organizations, NGOs, and community groups” (IPCC
2000). Not mentioned are institutions for research,
trade and education. Technology transfer can take

place between government agencies, within vertically
integrated firms, and within partnerships across a net-
work of diverse entities (e.g. information service pro-
viders, business consultants, financial firms) (Kar-
akosta/Doukas/Psarras 2010). Networks in technology
transfer are critical for market creation and the gener-
ation of a social pool of knowledge (Teubal/Yinnon/
Zuscovitch 1991). The relevance of the information is
different for different stakeholders: governments and
end-users need to understand the costs and benefits
of a technology; innovators need to understand how to
adapt it; firms how to market it; and consumers how to
use it.

34.3.2.3  Pathways of Technology Transfer

Different ‘pathways’ can be distinguished in the actual
transfer of technologies, depending on the stake-
holder and country context, as well as on technology
scale and type (IPCC 2000; Karakosta/Doukas/Psar-
ras 2010). Regarding the type of actors, we differenti-
ate between (1) government-driven pathways of tech-
nology transfer to fulfil specific policy objectives, (2)
private sector-driven pathways involving commercially
oriented entities, and (3) community-driven pathways
with a high degree of collective decision-making (see
table 34.2). While private-sector driven pathways are
still the dominant mode of technology transfer (e.g.
transnational corporations (TNCs)), multilateral
organizations and NGOs are playing an increasing
role in promoting technology transfer to support
development in a more sustainable and equitable
manner (Santarius/Scheffran/Tricarico 2012).

34.3.2.4 Innovative Capacity, Push and Pull 
Factors

Investments are essential to foster technical innova-
tion and its diffusion. Adequate investment strategies
could play a key role in increasing a country’s ability
to absorb new technologies and improve its innova-
tive capacity. An enabling environment may comple-
ment a set of technology-push and demand-pull poli-
cies. Technology transfer is part of the innovation
chain that ranges from research and development to
the commercialization and diffusion of technology.
Developing countries may consider three areas of inno-
vative capacity (Tomlinson/Zorlu/Langsley 2008): dis-
ruptive innovation (radically different from current
technologies, e.g. small-scale power generation with
thin film solar cells); orphan areas of research
(neglected by the industrialized world, e.g. small-scale
desalination); adaptive innovation (e.g. adapting tech-
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nology to local renewable resources). There is also a
need for incremental innovation, where user and pro-
ducer interfaces are important. Innovation incorpo-
rates ‘push’ and ‘pull’ factors along the innovation
chain, with varying levels of public–private finance
and policy interventions at different stages (figure
34.2). Push factors drive investors to invest abroad,
and include government policies, market conditions,
production costs and business conditions, all of which
influence investment decisions. Some factors are cli-
mate-specific, such as green branding strategies, regu-
lations and pressure from consumers and investors to
avoid climate risks or pursue green energy technolo-
gies. Pull factors are locational host-country-specific
determinants that influence where investors choose to
invest, such as policy frameworks, economic condi-
tions, resource endowment and access to skilled
labour.

34.3.2.5 Absorption and Capacity Building

Going beyond a narrow focus on technology transfer
that predominantly seeks to support access to specific
technologies, diffusion of new innovations will
require a broad approach for capacity building to ena-
ble developing countries to generate their own inno-
vation system. Increases in low-carbon diffusion rates
across countries can be achieved at differing develop-
ment stages through system-wide capacity building to
improve internal innovation and absorption. Interna-
tional collaboration will be vital if low-carbon innova-
tions are to be introduced on a commercial scale (Tom-

linson/Zorlu/Langsley 2008). Furthermore, interna-
tional technology dissemination requires the acquisi-
tion, mastery, diffusion and indigenization of
knowledge, technology and skills in the host country,
and these must be not only transferred across borders
but also absorbed by local actors (WIR 2010).5 This
approach is vital for the adaptation of technology to
the local context and the fostering of the develop-
ment of endemic technologies.

34.3.2.6 International Collaboration

In responding to climate change and moving towards
a low-carbon economy, developing countries face two
major challenges: (1) the mobilization of the requisite
finance and investment, and (2) the acquisition, gener-
ation and dissemination of the relevant technologies
and knowledge. In both areas, foreign investment can
make a valuable contribution (WIR 2010). While the
future international climate change regime—including
specific carbon reduction commitments as well as
financial and technological support for developing
countries—is still to be agreed upon, countries need to

Table 34.2: Relative importance of particular types of financial flows to technology transfer pathways for different
actors. Source: Karakosta, Doukas, Psarras (2010).

Technology transfer pathway Government Private sector Community

Cross-border movement of personnel – +++ –

Foreign direct investment + +++ –

Foreign portfolio equity investment + ++ +

Government assistance programmes +++ – ++

Joint ventures + +++ –

Licensing ++ +++ –

Loans ++ +++ –

Meetings, workshops, conferences, and other public forums + – +++

NGOs + – +++

Open literature (journals, magazines, books, and articles) + + +++

Trades in goods and services (includes purchases, sales, exports 
and imports)

+ +++ –

(+) Minor; (++) secondary; (+++) primary component of pathway.

5 In this context, ‘acquisition’ means movement of the
technology to local players; and ‘mastery’ requires that
local actors are fully capable of using the knowledge and
building on it (i.e. they have the ‘absorptive capacity’ to
do this). ‘Indigenization’ of technology is a long-term
concept, implying that the technology has become part of
the national knowledge and innovation system, including
diffusion to other enterprises and further research, devel-
opment and innovation in the host country.
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examine how to facilitate low-carbon domestic and for-
eign investment, including technology transfer from
developed to developing countries. Nevertheless, trans-
fers from and within developing countries and espe-
cially triangular cooperation (TC) should also be con-
sidered. The innovation of integrating developed
countries into South–South cooperation programmes
in order to support these collaborations appears to be
a promisingly sustainable approach (UNCTAD 2012).
The United Nations Environment Programme
(UNEP) has described the weaving together of the
complementary challenges of investment support in
developed countries and investment governance in
developing countries as a “Green New Deal” in global
climate policy (UNEP 2009). This approach aims at
“reviving the global economy and boosting employ-
ment, while simultaneously accelerating the fight
against climate change, environmental degradation and
poverty”.6 Before one can elaborate on and discuss the
concept of the “Green New Deal”, it is important to
analyse the conditions and environments that are
needed in developing countries to enable a transfer of
low-carbon technologies, and to discuss key areas for
future action (see Santarius/Scheffran/Tricarico 2012).
In particular, it is recommended that a significant por-
tion of the estimated US$3 trillion that has already
been pledged in economic stimulus packages be

invested in five critical areas (Santarius/Scheffran/Tri-
carico 2012):

1. raising the energy efficiency of old and new build-
ings;

2. transitioning to renewable energies including
wind, solar, geothermal and biomass;

3. increasing reliance on sustainable transport,
including hybrid vehicles and high-speed rail and
bus rapid transit systems;

4. bolstering the planet’s ecological infrastructure,
including fresh water, forests, soils and coral reefs;

5. supporting sustainable agriculture, including
organic production.

34.3.2.7 Mobilizing Virtuous Cycles through 
Local Public Policy and Private 
Investment

While the UN approach suggests that a globally coor-
dinated effort is needed to address the above-men-
tioned challenges of developing countries, measures
at a national or business level could well support tech-
nology transfer before global agreements or activities
have been achieved. The core idea is to build up pub-
lic support and unleash private capital for foreign
investments while establishing sustainable framework
conditions to maximize the mitigation and develop-
ment potential of these investments on the ground,
especially in the energy sector. After establishing such
an enabling environment, foreign investments can be
a valuable tool to support the transfer of technology
as well as related know-how and capacities. Further-

Figure 34.2: Innovation Chain. Source: Adapted from Grubb (2004) and Tomlinson, Zorlu, Langsley (2008).

6 See: <http://www.unep.org/pdf/A_Global_Green_
New_Deal_Policy_Brief.pdf>.
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more, private investments are attracted into such an
environment by new opportunities for overcoming
limited demand and market size, while the compa-
nies’ financial risks are reduced by public money, ade-
quate regulation and standards, in order to make for-
eign investments work for climate protection. To
bring such a ‘virtuous cycle’ into being, complemen-
tary steps are required by developed and developing
countries, affecting the public and the private sector.
A ‘virtuous cycle’ combines learning in research and
development from technology push and market pull,
leading to improved products, more market demand
and reduced costs, as well as a cycle of policy learning
(Jänicke 2012; IPCC 2012; IPCC 2014: WG3).

In this cycle, private investments can be stimulated
by five steps: 1) strategic goal-setting and policy align-
ment; 2) an enabling process and incentives for low-
carbon and climate-resilient (LCR) investment; 3)
financial policies and instruments, 4) harnessing
resources and building capacity for an LCR economy,
and 5) promoting green business and consumer behav-
iour (see IPCC 2014: 1041, based on Corfee-Morlot/

Marchal/Kauffmann et al. 2012). Such an approach
needs to be broadened to include the demand-side
aspects of innovation systems, including their political
and institutional contexts, and to ensure that technol-
ogy development proceeds on a self-determined and
needs-based basis (Ockwell/Mallett 2012). While the
merits of an integrated approach can best be realized
if ambitious mandatory emission reduction targets are
set and implemented, this concept is not dependent
on global agreement. It is not necessary that national
investment support or bilateral investment govern-
ance are managed by a global fund. As many decisions
as possible can be left to each country’s national pol-
icies, and these policies will create the framework
conditions for technology transfer in a market envi-
ronment. Global top-down decisions and one-size-fits-
all prescriptions can be avoided.

Box 34.3: China–Zambia South–South Cooperation on Renewable Energy Technology Transfer. Source: Assembled 
by the authors.

Worldwide, more than one billion people have no access
to modern electricity services, in particular households at
the bottom of the income pyramid. Like many other devel-
oping countries, Zambia is facing the challenge of the
absence of grid coverage in remote rural areas, where only
three per cent of the population have access to the
national power grid. In these areas, most of the power is
provided by diesel generators, resulting in high fuel import
costs and inherent environmental impact.

The Government of Zambia has launched a project in col-
laboration with the Ministry of Science and Technology in
China and related UNDP offices in both countries to fos-
ter technology transfer for promoting rural electrification.
The project is supported and funded by several national and
international public and private stakeholders, including the
International Centre on Small Hydro Power (ICSHP) in
China, the Global Environmental Facility (GEF), the
United Nations Industrial Development Organization
(UNIDO), UNEP, the Zambia Electricity Supply Corpora-
tion Limited (ZESCO), the Development Bank of Zambia
(DBZ) and the Rural Electrification Authority (REA). The
partnership promotes not only the transfer of renewable
energy technology but also its adaptation to the local Zam-
bian context, ensuring that the technology meets the needs
of the local population in the optimum way. 

The partnership is creating enabling environments for the
implementation of isolated mini-grids through the inclu-
sion of national and international know-how. Additionally,
the efforts are increasing the share of renewable energy 

and consequently supporting the country’s socio-economic
and environmental objectives in a sustainable way. The
provision of clean and sustainably-produced electricity will
enhance the livelihood and quality of life of the rural pop-
ulation. Within the framework of the project, the follow-
ing energy facilities will be installed:
• a biomass gasifier-based power plant (1 MW capacity)

for electricity generation;
• a small hydropower station (1 MW capacity);
• a solar energy mini-grid to introduce solar lanterns for

fishing activities at night.

Further, the project aims to provide an enabling environ-
ment for the commercial deployment of mini-grids based
on renewable energy, by contributing to the development
of a legal, institutional and policy framework. Such meas-
ures facilitate public and private partnership and foster the
implementation and expansion of renewable technologies
on the market. In contexts like this, South–South coopera-
tion can play a central role in the provision of technology
and know-how for the adoption and adaptation of technol-
ogies to the local context.

Resources: <http://www.unido.org/where-we-work/africa/
selected-projects/zambia-mini-grids.html>; 
<http://www.unido.org/fileadmin/media/documents/
pdf/Energy_Environment/rre_Zambia_factsheet.pdf>;
<http://ssc.undp.org/content/dam/ssc/documents/Expo/
solutions/2008_to_2012/20132221636470.UNDP-GSSD
2012 -UNIDO-Zambia-v2.pdf>.
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34.4 Global Trends in Sustainable 
Energy Investment

34.4.1 Trends in Renewable Energies

By the end of 2012, the twenty largest emitting coun-
tries were producing seventy per cent of global
energy-related CO2 emissions. This makes them
attractive for international private sector investment in
low-carbon technologies. Since 2000, significant
growth in new investment in sustainable energy has
been seen globally, with annual growth rates exceed-
ing fifty per cent. Between 2005 and 2009, the devel-
oped countries provided US$2.5 billion of official
development assistance to support enabling environ-
ments in developing countries (Stadelmann/
Michaelowa 2011). With appropriate enabling environ-
ments, along with the public sector, the private sector
can play an important role in financing mitigation; it
represented around 74 per cent and 62 per cent of
overall climate finance in 2010 and 2011 on average
(IPCC 2014: 1211). In 2011, a record amount of
US$279 billion was reached (excluding large hydroe-
lectric projects), followed by a 23 per cent reduction
to US$214 billion in 2013, largely in response to a
sharp fall in solar system prices and the effect of pol-

icy uncertainty in many countries (Bloomberg 2014).
As in previous years, public and private investments in
new renewable capacity (including large hydroelectric
projects) in 2013 were larger than investment in new
fossil fuel capacity. 

A decrease of about 14 per cent in 2013 (to US$122
billion) with respect to 2012 was seen not only in
developed countries (to US$93 billion) but also in
developing economies, interrupting an eight-year
trend of increasing investments (figure 34.3). Accord-
ing to the Renewables 2014 Global Status Report, 144
countries had renewable energy targets and 138 coun-
tries had renewable energy support policies by early
2014. Although investments weakened in most renew-
able energy sectors by between 16 and 28 per cent
(solar 20 per cent, biofuels 26 per cent, waste-to-
energy 28 per cent, small-hydro 16 per cent), invest-
ments in the wind sector were quite resilient, falling
by only 1 per cent (Bloomberg 2014). However, in
2013 the implementation of onshore wind and solar
projects without subsidy support in a growing number
of locations around the world was driven by efficiency
improvement and cost reductions (Bloomberg 2014). 

The most remarkable trend of recent years was the
decisive shift towards investments by developing and
emerging countries, in particular by China and other
Asian countries. In 2013, China invested more in

Figure 34.3: Global New Investment in Renewable Power and Fuels, Developed and Developing Countries, 2004–
2013. Source: Adapted from REN 21 (2014).
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renewable energy than Europe for the first time.
While Chinese investment also declined by 6 per cent
in 2013 to US$56 billion, European investments
shrank by 44 per cent, to US$48 billion. Investments
also declined by 10 per cent to US$36 billion in the
US, while Indian investments fell by 15 per cent to
US$6 billion and in 2013 Brazil reached its lowest
investment level since 2005, with a drop of 54 per
cent to US$3 billion (Bloomberg 2014). The only
regions where investment increased were the Ameri-
cas (excluding the US and Brazil), with a rise of 26 per
cent to US$12 billion in 2013, and Asia and Oceania
(excluding India and China), with an increase of 47
per cent to US$43 billion. The largest rise, an 80 per
cent increase in renewable energy investments to
US$29 billion, was due to the solar boom in Japan
after the nuclear catastrophe in Fukushima (Bloomb-
erg 2014). 

34.4.2 Foreign Direct Investment 

Global foreign direct investment (FDI) inflows experi-
enced an 18 per cent drop in 2012; such investment
was recovering only slowly due to economic fragility
and risks following policy uncertainties and regional
instabilities. Inflows increased by only 9 per cent in
2013, to US$1.45 trillion, and are projected to further
increase to US$1.6 trillion in 2014, US$1.7 trillion in
2015 and US$1.8 trillion in 2016 (WIR 2014). These
projections lie far below the expectations of the
World Investment Report 2010, where investment was
expected to reach between US$1.6 trillion and US$2
trillion in 2012 (WIR 2010).

The nature and role of FDI varies between regions.
Developing and transition economies attracted 54 per
cent of global FDI inflows, and reached a record level
of 39 per cent of global FDI outflows in 2013, due to
increasing action by transnational corporations
(TNCs). Global FDI is mainly shaped by three mega-
regional groupings (TPP, TTIP and RCEP),7 which are
currently in negotiation, each accounting for a quarter
or more of global FDI flows. The largest regional eco-
nomic cooperation grouping remains Asia–Pacific
Economic Cooperation (APEC), with 54 per cent of
global inflows (WIR 2014). Africa is seeing the rise of
new sources of FDI. Overcoming barriers for attract-
ing FDI remains a key challenge for small, vulnerable
and weak economies. Overseas development assis-
tance (ODA) can act as a catalyst for boosting the role
of FDI in least developed countries (LDCs). Focusing
on key niche sectors is crucial if Small Island Develop-
ing States (SIDS) are to succeed in attracting FDI.

Low-carbon FDI reached roughly US$90 billion in
2009 in three key industries: (a) alternative/renewable
electricity generation; (b) recycling; and (c) manufac-
turing of environmental technology products (such as
wind turbines, solar panels and biofuels). These indus-
tries form the core of new low-carbon business oppor-
tunities. The following developments could be seen in
these industries (WIR 2010): 

Figure 34.4: Global New Investment in Renewable Energy by Technology, Developed and Developing Countries, 2013.
Source: Adapted from REN 21 (2014).

7 Trans-Pacific Partnership (TPP), Transatlantic Trade and
Investment Partnership (TTIP), Regional Comprehen-
sive Economic Partnership (RCEP).
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• A rapid increase in low-carbon FDI in recent years,
though it declined in 2009 as a result of the finan-
cial crisis. 

• Around forty per cent of identifiable low-carbon
FDI projects by value during the period 2003–
2009 were in developing countries.

• Established TNCs are major investors, but new
players are emerging, including those from the
South. TNCs from other industries are also
expanding into the field. 

• About ten per cent of identifiable low-carbon FDI
projects in 2003–2009 were generated by TNCs
from developing and transition economies. The
majority of these investments were in other devel-
oping countries. 

Over time, low-carbon investment is expected to per-
meate all industries. While foreign investments have
recovered and started growing again in recent years,
significantly more is required for the level of sustaina-
bility transformation envisaged. The global scale of
the challenge in reducing greenhouse gas (GHG)
emissions requires an enormous financial and techno-
logical response. Estimates for the period 2015–2030
are that US$550 billion to US$850 billion of recurrent
additional global investment per year is required to
limit GHG emissions to the level needed for a 2ºC tar-
get to be met, as specified in the Copenhagen Accord
(WIR 2010). Current investment in 2014 amounts to
US$170 billion (WIR 2014). 

Various studies stress that the financial contribu-
tion of the private sector is essential for achieving pro-
gress in making economies more climate-friendly, par-
ticularly in view of the huge public fiscal deficits
worldwide. The average level of the private sector in
current mitigation investment is in the area of US$40
billion in developing countries and US$90 billion in
developed countries (WIR 2014). 

TNCs can make significant contributions in the
transition towards a low-carbon economy, because
they are significant emitters across their vast interna-
tional operations, but also because they are in a spe-
cial position to generate and disseminate technology
and to finance investments to mitigate GHG emis-
sions (WIR 2010). TNCs are thus not only part of the
problem but can also be part of the solution. 

34.5 The Context of International 
Climate Negotiations

34.5.1 UN Conference on Environment and 
Development (UNCED) 1992

The importance of technology transfer has been real-
ized in the agreements achieved at the 1992 UN Con-
ference on Environment and Development (UNCED).
In Chapter 34 on the “Transfer of environmentally
sound technology, cooperation, and capacity building”,
Agenda 21 calls for access to scientific and technical
information, promotion of technology transfer pro-

Figure 34.5: FDI inflows, global and by group of economies, 1995–2013 and projections, 2014–2016 in billions of US
dollars. Source: Adapted from UNCTAD FDI-TNC-GVC Information System, FDI/TNC database; at:
<www.unctad.org/fdistatistics> (WIR 2014).
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jects, promotion of indigenous and public domain tech-
nologies, capacity building, intellectual property rights,
and long-term technological partnerships between sup-
pliers and recipients of technology (UN 1993). It points
out: “Technology cooperation involves joint efforts by
enterprises and governments, both suppliers of tech-
nology and its recipients. Therefore, such cooperation
entails an interactive process involving government,

the private sector, and research and development
facilities to ensure the best possible results from trans-
fer of technology” (UN 1993: 305). The document also
recommends the utilization of existing technological
information, and the promotion and development of
research partnerships and assessment networks.

Table 34.3: Current investments, investment needs and gaps, and private sector participation in key sustainable
development goals (SDG) sectors in developing countries. Source: Adapted from WIR 2014; at. <www.
unctad.org/fdistatistics>.
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34.5.2 UN Framework Convention on Climate 
Change (1992)

Technology transfer from the countries and compa-
nies that have developed them to other countries in
order to reduce GHGs has been a main plank of the
UNFCCC. Article 2 of the UNFCCC aims at “pre-
venting dangerous anthropogenic interference with
the climate system” by stabilizing greenhouse gas con-
centrations as an ultimate objective of the Conven-
tion. Article 4.1.c requires that the Parties “promote
and cooperate in the development, application, diffu-
sion, including transfer, of technologies, practices, and
processes that control, reduce, or prevent anthropo-
genic emissions of greenhouse gases”. The promise of
access to new technologies was a central incentive for
developing nations to support the UNFCCC in 1992
but success has been widely questioned and many
developing nations feel frustrated at the lack of tech-
nology transfer in practice (Feldmann 1994).

34.5.3 Kyoto Protocol (1997)

The importance of technology transfer was also rec-
ognized in the Kyoto Protocol, which in its Article 10c
asks all Parties to: 

Cooperate in the promotion of effective modalities for
the development, application and diffusion of, and take
all possible steps to promote, facilitate and finance, as
appropriate, the transfer of, or access to, environmen-
tally sound technologies, know-how, practices and pro-
cesses pertinent to climate change, in particular to
developing countries, including the formulation of poli-
cies and programmes for … the creation of an enabling
environment for the private sector.

The Kyoto Protocol has created mechanisms to
reduce emissions, including the Clean Development
Mechanism (CDM), which is focused on low-carbon
technology transfer to developing countries. While
developing countries are not bound to climate change
policies, they are free to choose whether they want to
move towards a low-carbon economy, and to what
extent. For this purpose, a continuum of options with
varying implications, development benefits and costs
is available. Although the CDM and its Certified Emis-
sions Reductions (CERs) as well as Joint Implementa-
tion and the Emissions Reductions Units (ERUs) were
expected to generate foreign investment and technol-
ogy flows, this expectation has largely not been met.
Problems have occurred in the issuing of carbon cred-
its, the determination of emissions baselines, the set-
ting of allowance/credit values or carbon prices, the

levying of carbon taxes, and the imposition of rules
and procedures for carbon trading. 

Because the Protocol’s mechanisms were designed
for compliance with emission reduction targets at the
national level, individual governments were left to
decide how best to involve the private sector in the
process. Uncertainties about the post-Kyoto frame-
work weakened the private sector’s ability and willing-
ness to make decisions in the area of climate change.
Strong international and national commitments by
governments are nowadays the key conditions to ena-
ble and persuade the private sector to take part in the
transformation process. In recent years this commit-
ment has been missing and negotiations on these
issues have been controversial, with clean technology
nearly ignored at the Conference of the Parties (COP)
13 in Bali 2007, because of disagreements between the
United States and G77/China.

34.5.4 Green Climate Fund (2009)

New regulations and reformed legislation are needed
to enable an environment where climate-friendly inno-
vations can occur and to achieve a breakthrough in
this area. This includes innovation in climate finance
alongside disagreements on clean technology. One of
the critical questions for the nations will be how the
necessary financial obligations can be met without
taking an excessive amount of money from taxpayers.
A possible approach to raising US$100 billion was dis-
cussed in the 2010 report by the UN’s Advisory
Group on Climate Change Financing (AGF 2010: 12).
It calls this amount “challenging, but feasible”, pro-
vided that policy would “lay out a clear road-map for
making this funding a reality.” During the 2009 COP
in Copenhagen, Denmark, the Green Climate Fund
(GCF) was proposed. The aim was to assist develop-
ing countries in their efforts to combat climate change
through provision of grants and other financing for
mitigation and adaptation projects, programmes, poli-
cies, and activities. The design of this financial institu-
tion, which is linked to the UNFCCC, was agreed on
during the 2011 COP in Durban, South Africa, and it
came into operation in summer 2014. Contributions
from donor countries and other sources, potentially
including innovative mechanisms and finance from
the private sector, are required to activate the GCF.
Over the course of the first year, an immediate activa-
tion of US$10 to US$15 billion was requested by the
Parties. By December 2014, the GCF had already acti-
vated US$10.2 billion and thus fulfilled the call of the
Parties (UNFCCC 2015). The GCF contributes to the
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future targets of financial transfers from the devel-
oped to the developing countries; the UNFCCC aims
to jointly mobilize US$100 billion per year (UNFCCC
2015). Besides US$100 billion from the public sector,
the report suggests that the private sector could mobi-
lize up to US$500 billion a year. With such large
amounts of climate finance, an unprecedented scale
of investment in energy efficiency, renewable energy
and low-carbon technologies can be expected. 

34.5.5 Poznan Strategic Programme on 
Technology Transfer (2010)

The 2010 COP 16 in Cancun approved the Poznan
Strategic Programme on Technology Transfer (PSP)
to support developing countries in moving towards a
low-carbon development path through the adoption
of environmentally sound technologies. The concept
was first presented to COP 14 in Poznan and later
developed into a final version. The process of imple-
menting the PSP is structured as four milestones: (1) a
Technology Needs Assessment (TNA) for the neces-
sary technologies for adaptation to and mitigation of
climate change, (2) pilot projects to realize and evaluate
the diffusion and transfer of technologies, (3) the dis-
semination of experiences and (4) long-term implemen-
tation (GEF 2012). Here, private investments come into
play, especially for reaching the last milestone ‘long-
term implementation’ which seeks to support:

• climate technology centres and climate technology
networks;

• pilot priority technology projects to foster innova-
tion and investments;

• public–private partnership for technology transfer;
• technology needs assessments;
• the GEF as a catalyst for technology transfer.

34.5.6 Ad Hoc Working Group on Long-Term 
Cooperative Action under the 
Convention (2010)

Building on the PSP, a new chapter was opened at the
2010 COP 16 in Cancun where an agreement adopting
a very concrete and practical approach for technology
transfer and investment was achieved. The decision
made by the “Ad Hoc Working Group on Long-Term
Cooperative Action under the Convention” intro-
duced several new elements, including a large section
on Finance, Technology and Capacity Building (sec-
tion 34.4). In this chapter, the working group decided
to establish a Technology Executive Committee and a

Climate Technology Centre and Network to guide
and facilitate the implementation of a Technology
Mechanism. The working group also identified vari-
ous opportunities for collaboration between govern-
ments and private sectors, non-profit organizations and
academic and research communities, including the pri-
ority areas:8

a.) Development and enhancement of endogenous
capacities and technologies of developing country
Parties, including cooperative research, develop-
ment and demonstration programmes.

b.) Deployment and diffusion of environmentally
sound technologies and know-how in developing
country Parties.

c.) Increased public and private investment in tech-
nology development, deployment, diffusion and
transfer.

d.) Deployment of soft and hard technologies for the
implementation of adaptation and mitigation
actions.

e.) Improved climate change observation systems and
related information management. 

f.) Strengthening of national systems of innovation
and technology innovation centres. 

g.) Development and implementation of national
technology plans for mitigation and adaptation. 

A conceptual framework was implemented into the
more precise and practical Technology Transfer
Framework (box 34.4) by the UN Technology Execu-
tive Committee, which was initiated in 2010 by the
“Ad Hoc Working Group on Long-Term Cooperative
Action under the Convention”. This Committee has
oversight over this framework so that the transfer of
environmentally sound technologies and know-how
can be increased and improved. The approach
describes the relevant conceptual and analytical
frameworks comprising the five key themes.

34.5.7 Paris Agreement at COP21 (2015)

In December 2015, the 21st session of the Conference
of the Parties in Paris (COP21) agreed to hold “the
increase in the global average temperature to well
below 2°C above pre-industrial levels and to pursue
efforts to limit the temperature increase to 1.5°C
above pre-industrial levels, recognizing that this would
significantly weather events and slow onset events, and
reduce the risks and impacts of climate change” (Paris

8 <https://unfccc.int/files/meetings/cop_16/application/
pdf/cop16_lca.pdf>.
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Agreement 2015, Article 2a). The agreement also rec-
ognizes “the importance of averting, minimizing and
addressing loss and damage associated with the
adverse effects of climate change, including extreme
the role of sustainable development in reducing the
risk of loss and damage” (Article 8). To this end, the
Parties address the “urgent need to enhance the pro-
vision of finance, technology and capacity-building
support by developed country Parties” and formulate
the objective of considering “how to enhance linkages
and create synergy between, inter alia, mitigation,
adaptation, finance, technology transfer and capacity-
building, and how to facilitate the implementation of
coordination of non-market approaches”. Further the
Parties recognized the need to incorporate climate-
proofing and climate resilience measures into their
development assistance and climate finance pro-
grammes. To reach these goals they committed them-
selves to accelerating, encouraging and enabling inno-
vation to reach a long-term global response to climate
change, and they called on the established technology
framework to

a.) undertake and update technology needs assess-
ments (TNA) and technology action plans;

b.) enhance financial and technical support for the
implementation of the TNAs;

c.) assess technologies that are ready for transfer; and
d.) enhance enabling environments for and address

barriers to the development and transfer of
socially and environmentally sound technologies.

These commitments further strengthen the Parties’
commitments to sustainable development and create
opportunities across institutions and the private sec-
tor for participation in the implementation of envi-
ronmentally sound development.

34.5.8 Other Non-UN Frameworks for Climate 
Finance and Technology Transfer

Besides the level of the United Nations, various other
frameworks have been developed to foster technology
cooperation on energy and climate change. For
instance, at the Gleneagles summit in July 2005, the G8
highlighted the importance of strengthening technol-
ogy cooperation in order to develop low-carbon energy
options. Many developing countries pressed for a new
approach to international cooperation in the area of
clean energy technologies. As a follow-up, the UK
government and the government of India decided to
collaborate on a study to assess the barriers to the
transfer of low-carbon energy technology between
developed and developing countries (Mallett/Ock-
well/Pal et al. 2009). In May 2015 the G7 launched

Box 34.4:  Mechanisms for Technology Transfer. Source: Assembled from UNFCCC <http://unfccc.int/ttclear/templates/
render_cms_page?TTF_home>.

1. Technology Needs Assessments: country-driven activi-
ties that identify and determine the mitigation and
adaptation technology priorities.

2. Technology Information: defines the means to facili-
tate the flow of information between the different
stakeholders to enhance the development and transfer
of environmentally sound technologies (including
hardware, software and networking).

3. Enabling Environments: foster private and public sec-
tor technology transfer through focusing on govern-
ment actions, such as fair trade policies, removal of
technical, legal and administrative barriers to technol-
ogy transfer, sound economic policy or regulatory
frameworks and transparency.

4. Capacity Building: seeks to build, develop, strengthen,
enhance and improve existing scientific and technical
skills, capabilities and institutions in developing coun-
tries to enable them to assess, adapt, manage and
develop environmentally sound technologies.

5. Mechanisms for Technology Transfer: facilitates the
support of financial, institutional and methodological
activities to (a) enhance the coordination of stakehold-
ers in different countries and regions, (b) engage them 

in cooperative efforts to accelerate development and
diffusion, through technology cooperation and part-
nerships (public/public, private/public and private/
private), (c) to facilitate the development of projects
and programmes to support such engagement. The
mechanism comprises four sub-themes:
5.1 Innovative Financing: aims at improving access

to financing for the development and transfer of
technology from a wide variety of available pub-
lic and private sources.

5.2 International Cooperation: aims at identifying
ways and means to enhance cooperation with
relevant conventions and intergovernmental pro-
cesses involved in the development and transfer
of technology.

5.3 Endogenous Development of Technologies: aims
at identifying actions to promote endogenous
development of technology through the provi-
sion of financial resources and joint research
and development.

5.4 Collaborative Research and Development: aims
at promoting collaborative research into and
development of technologies.
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the Hamburg Initiative for Sustainable Energy Secu-
rity, which supports “the further improvement of the
performance and reduction of the cost of technolo-
gies such as smart grids, systems optimization, energy
storage, electric vehicles, offshore wind energy, and
other flexibility options” (G7 2015a: 3). The G7 Decla-
ration at the Summit in Germany on 8 June 2015 took
the decision to “foster growth by promoting educa-
tion and innovation, protecting intellectual property
rights, supporting private investment with a business
friendly climate especially for small and medium-sized
enterprises, ensuring an appropriate level of public
investment, promoting quality infrastructure invest-
ment to address shortfalls through effective resource
mobilization in partnership with the private sector
and increasing productivity by further implementing
ambitious structural reforms” (G7 2015b: 2). However,
the private sector needs a clear, stable and predictable
policy framework to reorient its business strategies.
Regardless of progress on a global regime, it is left to
national governments and private investors to contrib-
ute to such a policy framework. It has become clear
that creative mechanisms are in demand both at
national and international levels to effectively mobi-
lize the private sector’s contributions to cross-border
capital flows and technology diffusion, especially to
developing countries. 

34.5.9 Financing Needs for Climate Policies

A challenge in this area is the uncertainty over the
financial resources currently available, partly due to
the lack of an agreed list of these technologies; there
are also no agreed definitions of the costs of technol-
ogy research, development, deployment, diffusion
and transfer. At the time of the 2009 Copenhagen cli-
mate summit (COP 15), estimates of the financial
resources currently available were classified by
UNFCCC (2009) by stage of maturity of the technol-
ogy they are intended for, whether the resources are
from the public or private sector, and whether they
are covered by or outside the Convention. The esti-
mates for mitigation technologies, shown in figure
34.5, lie between US$70 billion and US$165 billion per
year. As far as adaptation is concerned, R&D is
focused on tailoring the technology to the specific site
and application. Spending on adaptation projects in
developing countries was estimated at about US$1 bil-
lion per year, while future spending needs are esti-
mated to be between tens and hundreds of billions of
US dollars per year. Financial support for technology

transfer was likely to amount to less than US$2 billion
per year (UNFCCC 2009). 

Several estimates are available for the additional
financing that will be needed for RD&D of mitigation
technologies in order to stabilize the levels of GHGs
in the atmosphere. The estimates are sensitive to the
baseline and to the mitigation scenarios used. As
shown in figure 35.6, they indicate that current financ-
ing for mitigation technologies needs to increase
three- to fourfold. Such increases are consistent with
current R&D targets and priorities for developed
countries as well as for regions with large R&D budg-
ets. The economic and social benefits of investing in
climate change technologies are likely to be greater
than the cost of making the investments (UNFCCC
2009). In addition to changing investment in energy-
generation sectors, scenarios compatible with the 2°C
goal show a rise in annual investments in energy effi-
ciency in the fields of transport, buildings and indus-
try, amounting to US$336 billion (WBGU 2014; IPCC
2014).

34.6 Benefits and Incentives of the 
Sustainable Energy Transition

To achieve success in the new ‘industrial revolution’
that has been envisaged and that is required for a cli-
mate-smart sustainability transition, as well as for a
low-carbon society, it is essential to understand the
significance of the task. Energy systems, as key drivers
of economic growth and social progress, are the core
of the transformation process. They are considered
“essential to fuelling industry, powering infrastruc-
ture, connecting goods, people and services to mar-
kets, and delivering basic services such as heating,
lighting and cooking” (WBCSD 2007: 3).

If concerns about climate injustice are to be
addressed, countries and communities around the
world need to receive their fair share of the fruits and
benefits of the technological transformation. There-
fore, it is essential to clarify the opportunities, bene-
fits and incentives to encourage support from govern-
ments, private sectors and the public in recipient
countries. Questions of justice will concern the shar-
ing of benefits from new climate-related investments
and financial transfers and the distribution of bene-
fits, costs and risks among the different regions, as
well as in the public and private sectors. If these ques-
tions are taken seriously, then the groundwork can be
laid for a lasting, sustainable and, especially, peaceful
energy transition, with concurrent benefits.
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34.6.1 Electrification of Remote Areas in 
Developing Countries

Investment in energy infrastructures (on- and off-grid)
is essential if the billions of people without access to
modern energy services are to escape poverty and
enter into productive economic activities. One exam-
ple of successful investment is the combination of
small-scale renewable energy systems combined with
micro-finance that offers opportunities for less devel-
oped countries, as in Bangladesh (see box 34.5).
Despite government efforts to promote rural electrifi-
cation, many remote rural areas in least-developed
countries experience shortfalls in energy capacity.
Increasing access to electricity by installing off-grid
energy generation, such as solar home systems sup-
ported by micro-finance institutions, enables low-
income communities to enhance their living standards
and improve their livelihoods.

34.6.2 Reduction of Future GHG Emissions

With the growing energy demand from developing
countries, their share of GHG emissions is also

expected to rise, from 39 per cent in the middle of the
last decade to 52 per cent by 2030, with China respon-
sible for 29 per cent of the predicted rise (UNDP
2006). India is already the third biggest emitter of
CO2 emissions, yet approximately 25 per cent of its
population does not have access to electricity and
approximately 68.8 per cent of the population lives on
less than US$2 per day (World Bank 2010). Clean
energy could possibly help satisfy the growing energy
demands of developing countries and at the same
time cut their carbon emissions.

34.6.3 Independence from Fluctuating Fossil 
Fuel Prices

Rising oil prices and dependence on energy imports
from the Middle East have increased the demand for
alternative energy paths. In response to the OPEC oil
embargos and the subsequent price shocks of the
1970s, incentive programmes were implemented to
encourage the development of renewable energy.
Despite these programmes, and despite increased
research efforts, renewable energy production grew
only slowly through the 1980s and stagnated during

Figure 34.6: Estimates of financing for mitigation technologies. Source: Adapted from UNFCCC (2009).

Abbreviations: CDM = clean development mechanism, ECA = export credit agency, FDI = foreign direct investment, GEF
= Global Environment Facility, JI = joint implementation, MDB = multilateral development bank, ODA = official develop-
ment assistance, RD&D = research, development and deployment.
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the 1990s, but the rate of growth considerably
increased in the first decade of this millennium. With
increasing oil prices, the competitiveness of renewa-
bles will further improve, but it can be slowed down
by the current lock-in of high-carbon fossil energy
pathways in most sectors. The transportation sector is
almost completely dependent on energy from fossil
fuels such as gasoline, diesel and kerosene. Developing
countries whose oil supply largely relies on imports are
particularly dependent, and thus vulnerable. 

34.6.4 Reduction of Vulnerability, Long-Term 
Costs and Risks of Climate Change

Climate change is expected to have many negative
impacts in vulnerable developing countries, and these
negative impacts could also affect commercial inter-

ests. Reducing carbon emissions contributes to allevi-
ating the long-term economic, social and environmen-
tal costs and the risks of climate change, and helps to
accomplish the targets for GHG emission reduction
as set out in the UNFCCC and the Kyoto Protocol.

Protecting the environment and preserving natural
resources can provide additional economic benefits,
in particular a reduction in vulnerability to climate
change. Although many developing countries are not
major GHG emitters, new technology and investment
would help them enter low-emission pathways, avoid-
ing the polluting development paths that industrial-
ized countries have pursued in the past. (For a review
of pathways of technology cooperation for sustaina-
ble energy, see Mallett 2013).

Box 34.5:  Solar Home Systems for Bangladesh. Source: Assembled by the authors.

A lack of energy generation, distribution and storage facil-
ities, high upfront costs and insufficient funding sources,
coupled with inefficient management, knowledge, man-
power, operations and maintenance, has kept economic
development potential low in Bangladesh. Especially in
remote rural areas, shortfalls in energy capacity are very
common, although the Government of Bangladesh has put
considerable effort into increasing the generating capacity
and promoting rural electrification.

In contrast to government agencies, decentralized private
actors and non-profit enterprises can contribute signifi-
cantly to providing energy infrastructure that are adapted
to local needs and that meet the high level of demand for
electricity in rural areas. A prominent case is Grameen
Shakti (GS), a subsidiary of the Grameen Bank in Bangla-
desh, which since its foundation in 1996 has provided
rural electrification through renewable energy, combined
with small-scale loans and micro-credits to the poor. GS
is one of the largest and fastest-growing rural-based renew-
able energy companies in the world, with almost 25,000
solar home systems sold by June 2004 and more than 1
million solar home system (SHS) installations in rural
areas by end of 2012 with more than 22,250 SHSs installed
per month. Part of the success is the combination of the
technical system, micro-financing, on-the-spot installa-
tion, customer training, and a three-year maintenance
warranty. A complete range of services provided, enabling
its customers to become independent of central, state-
controlled sources of power (Kebir/Philipp/Scheffran et
al. 2005).

A complementary approach is the Infrastructure Develop-
ment Company Limited (IDCOL) which was established
in 1997 by the Government of Bangladesh and licensed by
the Bangladesh Bank as a non-bank financial institution
(NBFI) in 1998. IDCOL is playing a major role in bridging
the financing gap for developing medium to large-scale 

infrastructure and renewable energy projects in Bangladesh.
In 2003, IDCOL began the installation of SHSs in Bangla-
desh to support the country`s vision of ensuring “Access to
electricity for all by 2021”. Ten years later, 2.5 million SHSs
had already been installed in a growing market where the
demand was for over 75,000 systems per month. 

Standard financing is based on micro-finance institutions,
enabling people with very low incomes to afford an SHS.
The monthly instalments are in the range of the average
monthly expenses of conventional electricity, as for exam-
ple kerosene or recharging and carrying batteries. Further-
more, after paying the last instalment the owner saves
money, achieving a long-term effect. By selling excess
energy to their communities, the owners could further cre-
ate a small income and thus enhance their standard of liv-
ing.  A development of this system is the establishment of
a payment system via mobile phones. This technology does
not require a bank account and enables end-users in
remote and isolated regions to pay their instalment plan
from almost everywhere. In Bangladesh, this system has
not been implanted yet. However, examples from other
countries, for instance Tanzania, indicate a high success
rate in capacity building and decreasing energy poverty.

A German-based company is MicroEnergy International,
which develops access to renewable energy technologies
and energy efficiency through micro-finance and support-
ing financial, technical and scientific actors to provide
households and micro-entrepreneurs with reliable, afforda-
ble and sustainable energy solutions. MicroEnergy Interna-
tional works with micro-finance institutions, energy prod-
uct and service providers, international development
actors and research institutions in order to set up clean
energy micro-finance schemes.

Resources: <http://www.gshakti.org>; <http://www.
idcol.org/>; and <http://microenergy-project.de>.
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34.6.5 Structural Changes and Employment

The quest for energy security and concerns about
global warming is encouraging the search for low-car-
bon energy alternatives to fossil fuels. Large-scale pro-
duction of renewables would significantly reduce oil
imports and diversify energy sources. Home-grown
domestic energy sources offer important development
opportunities to structurally weak rural areas and can
lead to beneficial structural changes in land use and
agricultural practices. Benefits are particularly relevant
for the agricultural community, which is expecting
fast-expanding future markets for energy and land
resources. These will create new sources of income
and job opportunities in the agricultural sector, lead-
ing to an increase in farmers’ income. An example is
the production of biofuel resources. According to the
UNEP (2009: 20), renewable energy generates more
jobs than employment in fossil fuels. Projected invest-
ments of US$630 billion by 2030 could translate into
at least twenty million additional jobs in the renewa-
ble energy sector. 

34.6.6 Future Projections

Stabilizing the atmospheric CO2 concentrations at
non-dangerous levels will require a rapid increase in
the scale and speed of introduction of low-carbon
innovation and technology. To achieve the 2°C guard
rail with a probability of 67 per cent, by the middle of
the twenty-first century no more than a maximum of
approximately 750 gigatonnes (Gt; billion tonnes) of
CO2 would have to be released into the atmosphere;
for a probability of 75 per cent, the CO2 budget
would have to decline to 600 Gt CO2 (WBGU 2009:
2). To achieve a 450 ppm (parts per million) scenario
by 2050, global emissions would need to be reduced
by 50 per cent compared with 2005 levels (IEA 2008).
The same source also estimates that an additional
US$45 trillion in total investment will be required by
2050 for a 450 ppm scenario. With an increase in
energy demand in non-OECD countries expected to
account for 85 per cent of the increase in world energy
demand, a major challenge will be to accelerate the dif-
fusion of low-carbon technologies to developing coun-
tries. 

34.6.7 Political Incentives Broadening the 
Economic Basis of Renewables

In both developing and developed countries, there is
a significant growth potential for innovative technolo-

gies for heating, electricity generation and transporta-
tion fuels. Recent years have shown a dramatic shift in
policy in many parts of the world; the growing
demands and subsidies for renewables have broad-
ened their economic basis (WBCSD 2010). This is
expected to lead to a large expansion of sustainable
energy and energy efficiency technologies in develop-
ing countries over the next decade and beyond. To
succeed, renewable energy systems will have to
become fully competitive with fossil energy and to
avoid some of the current market distortions such as
domestic subsidies and import barriers.

34.6.8 Mutual Benefits of Developed and 
Developing Countries

Although developed and developing countries have
different responsibilities and capacities, a smartly
designed transformation of the global economy can
bring benefits to both. While developed countries are
expected to be the main source of the finance needed
for the transition, this may become an opportunity
rather than a burden for them. Increased foreign
investments in environmentally sound technologies
will diversify the portfolio of companies, link them to
international markets, create new jobs and generate a
return on investments. Financial transfers can create
social and economic benefits for rural and urban com-
munities in developing countries, including employ-
ment opportunities, reduction of poverty, and access to
advanced technology. Investments can further
strengthen domestic markets and develop future export
markets, leading to economic diversification, acceler-
ated commercialization and competitive advantages in
developing countries. Successful investment translates
into new jobs and infrastructure development and
leads to an increase in gross domestic product (GDP)
and a reduced share of GDP spent on energy imports,
either through energy efficiency or through the use of
local renewable sources (WBCSD 2010). 

34.6.9 Advantages for the Public Sector

The green transformation is significant for the public
sector, which in the past has been a main source of
political and societal interventions (OECD 2015).
Direct governmental expenditure, as well as public
choices, regulations and policies, can be drivers of
technology development and transfer. Renewable
energy systems receive a high level of public support
justified by the expected energy, economic and envi-
ronmental benefits of renewables. Further, a number
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of co-benefits are included, such as the sectorial
effects of rural electrification, energy security through
energy diversification and improved efficiency, local
environmental benefits, and international funding
opportunities. 

34.6.10 Advantages for the Private Sector

Major advantages for the private sector to pursue cli-
mate change mitigation and the transfer of low-car-
bon technologies may yield financial benefits for the
companies involved in the transfer process. These
advantages are likely to improve production pro-
cesses, including the enhancement of energy effi-
ciency, material efficiency and resource efficiency.
Early adopters profit from strengthened productive
capacities and enhanced export competitiveness, giv-
ing them an edge over competitors. Driving this pro-
cess would accelerate a developing country’s transi-
tion and facilitate leapfrogging into a green economy.
This is obviously in the best long-term interest of the
business sector, assuming that there will be an increas-
ing market and new export opportunities for low-car-
bon products and services. On the demand side, a
growing pool of responsible consumers and the rise
of a sustainability-oriented civil society shaping con-
sumer preferences will help to establish such a market
(UNCTAD 2010).

34.7 Barriers and Risks to Technology 
Transfer and Investment

Developing and utilizing the huge potential for low-
carbon technology in the developing world means
overcoming a number of barriers, obstacles and risks
that limit their availability and efficiency. Barriers
arise at each stage of the technology transfer and
investment process, including infrastructure and own-
ership, cost and finance, as well as regulation and pol-
icy. These factors may vary across developing coun-
tries, depending on national context and economic
sector, project, pathway and technology, application
area, region and geography, as well as the local secu-
rity situation. Here we can only highlight some of the
obstacles and barriers without covering the extensive
discussion in the literature (for a list, see box 34.6).
Not addressing these issues can undermine the effi-
ciency of technology transfer and investment policies.
They can result in social costs, ranging from job losses
to the reduced affordability of essential services, and/
or reduced taxes. The consequences are likely to hit

low-developed and other vulnerable countries the
hardest. When promoting low-carbon foreign invest-
ment, policymakers have to weigh the advantages and
disadvantages, both in terms of economic growth on
the one hand, and environment, human health and
sustainable development on the other. 

34.7.1 Power Structures and Technology 
Imperialism

Many of these barriers are subject to vested interests
and power games which have not disappeared with
the East–West conflict but have re-emerged in the
North–South context. The globalized world is driven
by an enormous accumulation of capital and concen-
tration of power which shapes technology transfer
and financial flows. The large-scale investments neces-
sary for the transitions mentioned above are an
expression of the world’s power structures and at the
same time are transforming them. In the process of
technology transfer, the developed countries should
act with caution, and take care that they do not estab-
lish a ‘technology imperialism’ by overwhelming their
partners and suppressing local companies and econo-
mies. The invasion of large companies into local mar-
kets is to be avoided. Instead local partnerships, where
all stakeholders are at the same level and interdepend-
ent, should be established in order to work towards
the benefits mentioned above. 

Box 34.6: Barriers to technology transfer and invest-
ment. Source: Based on Santarius, Scheffran 
and Tricarico (2012).

1. Lack of capacity building and domestic infrastruc-
ture. 

2. Macro-economic conditions and market failure.
3. Lack of access to and sharing of data, information

and knowledge. 
4. Lock-in due to lack of innovation and diffusion.
5. Failure of R&D spending policy for low-carbon inno-

vation.
6. Tensions and competition undermining the potential

for international collaboration. 
7. Intellectual property rights (IPR). 
8. Financial, social and political obstacles for foreign

investment.
9. Resource scarcity and environmental impact.
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34.7.2 Conflict Potential and Ambivalence of 
Renewable Energy Sources

In a highly competitive environment, the struggle for
access to and control of technology can not only
strengthen cooperation but also contribute to conflict
among the major players, nations as well as corpora-
tions. Conflicts may also emerge at a local level, when
citizens and non-governmental organizations resist the
introduction of mitigation and adaptation measures
such as biomass, wind and hydropower (Scheffran/
Cannaday 2013). While renewables are highlighted as
being largely carbon neutral, GHG savings can vary
significantly for specific production and conversion
paths and their fossil fuel inputs. There is an ongoing
debate about the carbon balance of biofuels and their
impact on land use and food security in developing
countries (Scheffran/Summerfield 2009; Hamelinck
2013). If not addressed properly, concerns about the
possible adverse implications of renewables may
undercut their support. This means that renewable
energy production and consumption needs to be
established in a sustainable and conflict-sensitive man-
ner in both developed and developing countries.

34.7.3 Policy Frameworks to Address Barriers

To address the barriers and overcome the obstacles it
is important to develop a practical framework for pol-
icymakers, facilitating technology transfer and foreign
investment through public money, regulation and
standards, and international cooperation. In each
stage of the technological process—R&D, demonstra-
tion, deployment, diffusion and commercial matu-
rity—existing barriers need to be overcome in order to
develop a commercially mature technology. Adjusting
the response to a particular barrier helps to identify
the financing vehicles appropriate to it. However, the
limiting factors and barriers to technological transfor-
mation are not primarily of a technological nature but
are rather part of the social, economic, political, and
cultural milieux in which technologies are developed,
diffused, and used. Market incentives, the structure of
regulations, the content and quality of research and
education, and social values and preferences all deter-
mine technological pathways (Heaton/Repetto/Sobin
1991). To develop effective policy tools, it is important
to tailor action to the specific barriers, interests and
influences of different stakeholders. Further, require-
ments such as stable political conditions and an edu-
cational system to train and qualify local workers have
to be established.

34.8 Policies for Technology Transfer 
and an Enabling Infrastructure 
for Innovation 

34.8.1 Assessment of Innovation, Investment 
and Technology Needs

To address the challenges and overcome the barriers
described above, it is essential to create the adequate
framework conditions with incentives that will cause
a large-scale technological shift toward a lower-carbon
and more energy efficient economy that can also
deliver affordable energy solutions (ICSTD 2012).
This shift relies on directing investment flows into the
development and deployment of lower-carbon tech-
nologies, as well as adapting behaviours and lifestyles
to favour these technologies. Deploying low-carbon
technologies to developing countries requires innova-
tive mechanisms and a joint effort by the private sec-
tors of developed and developing countries (Byrne/
Zhou/Shen et al. 2007; Watson/Byrne/Ockwell et al.
2014). Previous efforts to support developing coun-
tries in creating enabling environments for low-carbon
growth have been insufficient, and more efforts need
to be made. 

34.8.2 National Systems of Innovation

For the transformation of the energy system and a
consequent implementation of an enabling environ-
ment three steps have to be fulfilled: (1) the true costs
of the current emission-intensive energy system have
to be determined; (2) targeted support for new tech-
nologies has to be provided; and (3) opportunities for
refinancing the high investment cost of renewable
energy have to be identified (WGBU 2011). However,
the transformation process is knowledge-based, involv-
ing all social actors and thus attributing a high degree
of social responsibility (WGBU 2014). National Sys-
tems of Innovation (NSI) “integrate the elements of
capacity building, access to information and an ena-
bling environment” for investment and technology
transfer (IPCC 2000: 6). NSI concepts rest on a com-
plex mixture of institutions, public policies, and busi-
ness and social relationships, including networks and
partnerships with public and private stakeholders in
the business, legal, financial and service domains. NSIs
can be enhanced by investment and low-carbon tech-
nology diffusion through international partnerships. 
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34.8.3 The Nexus of Public and Private 
Investments

In this context, the private sector may serve as a major
source of innovation, capital and capacity that can
potentially make major contributions to a low-carbon
global economy. Most low-emission energy technolo-
gies will however not be cost-competitive at scale with-
out some combination of investment support mecha-
nisms, technological advances or regulatory regime
improvements. A lesson from CDM proposals is that
an abundance of potential projects, technologies or
investment opportunities will not necessarily mobilize
capital flows for implementation and optimization
(an analysis of technology transfer in CDM projects
can be found in Seres/Haites 2008). Thus, govern-
ments can accelerate or guide the process although
the private sector could offer innovative market-based
solutions without government intervention. However,
government involvement can be supportive in some
cases, by creating adequate frameworks for invest-
ment, including specific regulations tailored to par-
ticular technologies and their stage of maturity (for
trends in investment and innovation systems in global
energy research, development, and demonstration,
see Gallagher/Anadon/Kempener et al. 2011). 

To facilitate the release of private sector resources,
governments need to understand how capital markets
work. As a consequence, corporate investment strate-
gies can be incentivized to deliver results consistent
with energy and climate policy goals. It should be
kept in mind though that quite different mental mod-
els and perceptions among policymakers exist, and
this could result in inefficient policies, hindering
rather than supporting the involvement of the private
sector (WBCSD 2007). 

34.8.4 Technology Needs Assessments

Many projects in developing countries fail because of
inappropriate technology use which is due to lack of
capacity building, ill-defined ownership, or a lack of
infrastructure. A new technology framework should
minimize this risk and ensure efficient diffusion of the
appropriate technologies (see section 34.3). Another
reason for failing projects is also the lack of reliable
statistical data on issues such as energy use, infrastruc-
ture, or demand. Solid data will “help policymakers
design the most cost-effective policy options and
impact assessments, while business can reduce uncer-
tainty and thus risk premiums” (WBCSB 2010). 

To overcome information barriers, governments
have a key role in creating the necessary information
assessment and monitoring capacity. A comprehensive
technology needs assessment (TNA), by government
agencies, think tanks, research institutions, and interna-
tional and non-governmental organizations, will pro-
vide the understanding required for informed deci-
sion-making about future technology options and to
select the strategies most appropriate to the country,
and its capability and technology options. This implies
the identification and assessment of specific needs for
a technology and how it fits into the domestic environ-
ment. To fully undertake TNAs, developing countries
might need administrative and technical support by
international organizations (UNDP 2010).9

Technology roadmaps help to draw future path-
ways in terms of capabilities, locations and timelines.
They prepare the ground for the promotion of tech-
nology prototypes, demonstration projects and exten-
sion services through linkages between manufactur-
ers, producers and end users. They also facilitate
planning for the identification and development of
solutions to technical, financial, legal, policy and
other barriers. A number of factors might affect host
governments’ prioritization and targeting of foreign
investment to boost prospects for technology dissem-
ination. A government might identify targets by com-
paring potential growth sectors and assessing the
country’s natural resources and assets that have been
created. For example, Morocco has chosen to enter
into renewable power generation and the manufactur-
ing of environmental technologies for a number of
reasons (reducing dependence on foreign fossil fuels,
supplying and exporting power, encouraging rural
electrification), including an assessment of where the
technology can best be secured, as well as an analysis
of patterns of low-carbon foreign investment in the
sector (WIR 2010). Similar approaches are relevant in
concentrated solar power projects in North Africa
and the Middle East (see box 34.7).

Technology assessment allows synergies to be cre-
ated from the careful matching, harmonization and
utilization of all technological resources and of the rel-
evant actors from private and public sectors. Mecha-
nisms can be put in place to adapt technologies to
local needs, or to generate new ones if necessary.

9 For TNA guidebooks, see at: <http://www.tech-action.
org/Publications/TNA-Guidebooks> and at: <http://
www.unep.org/roap/Activities/ClimateChange/Tech-
nologyNeedsAssessmentandTechnologyAction/tabid/
6847/Default.aspx>.
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Attracting low-carbon foreign investment is not only
about new and emerging business opportunities, but
also about encouraging foreign investments in tradi-
tional sectors, with a view to improving their energy,
material or resource efficiency. 

34.8.5 Building Human, Social and 
Institutional Capacities

Developing countries not only require finance for
energy projects but also capacity building and related
funding from public and private sector investors.
Capacity building programmes and enabling environ-
ments that reduce the risks and restrictions associated
with low-carbon technology transfer will increase the
flow of technologies close to the commercial margin.
Capacity building targets technology acquisition, devel-
opment of skills, local policies and institutions in order
to support the technology transfer process. It focuses
on enhancing scientific and technical skills, capabilities,
and institutions in developing countries, as a precon-
dition for assessing, adapting, managing, and develop-
ing technologies (UNCTAD 1998). But the need for
enhanced skills and capabilities can also occur
throughout all stages of the technology life cycle. Sev-
eral studies acknowledge that the needs of capacity
building vary greatly from country to country (see
Mugabe 1996).

34.8.6 Requirements for Capacity Building

The transfer of green technologies demands a wide
range of technical, business and regulatory skills.
Human and institutional capacity is needed to assess,
select, import, develop and adapt appropriate tech-
nologies, including the capacity to optimize and inno-
vate. Not only specific know-how should be trans-
ferred, but also related systemic knowledge of the
relevant technologies that will enable recipients to
add value. Lack of human capital is one of the barri-
ers to the development, acquisition, deployment, and
diffusion of technologies required for meeting energy-
related CO2 emissions reduction targets (IRENA
2012). Human capacity is critical in providing a sustain-
able enabling environment for technology transfer in
both the host and recipient countries (IPCC 2014). Pre-
vious experiences have demonstrated that the absence
of human capacity was a major cause of the many fail-
ures of technology transfer. This makes adequate
human capacity essential at every stage of the transfer
process. 

Education and training is important in developing
human capital for business, municipalities and govern-
ments. The training of employees, engineers as well as
operators and users, builds local competency in the
use of the technology. Training helps to overcome the
lack of knowledge, which is an important barrier to
technology diffusion (e.g. for advanced solar technolo-
gies). Training should not only focus on the technical
aspects but also involve the sales and marketing
aspects. Training and support services could be largely
public but may involve multinationals and consultancy
firms that have extensive training and technical capac-
ity but rarely divert those resources from commercial
activities. 

Capacity building targets knowledge and gaps in
skills, and aims to improve enabling environments by
overcoming market, human, and institutional capacity
barriers. While frequent and unpredictable policy
changes can undermine capability and efficiency, sta-
ble, reliable and predictable government policies need
well-established legal institutions and the rule of law
to reduce uncertainty about the expected return on
investment (IPCC 2014). 

34.8.7 Outlook for an Improved Integrated 
Concept of Capacity Building

Future approaches will be more effective if they lay
stress on the integration of technology transfer and
human resource development, and focus less exclu-
sively on developing technical skills and more on cre-
ating improved and accessible competence in associ-
ated services, organizational know-how and regulatory
management. High-quality training is needed to give
the personnel of the receiving firm the skills, knowl-
edge and expertise applicable to particular products
and processes. This is an important consideration for
developing countries, because the workforce requires
continual and cumulative learning. Human capacity
building needs to be tackled for large-scale infrastruc-
ture projects as well as for small-scale solutions, driven
and implemented by local entrepreneurs. For large-
scale projects, it is crucial to strengthen the strategic
planning capabilities and project management skills of
both regulatory authorities and project developers.
For small-scale solutions, knowledge of the local mar-
ket is crucial and needs to be complemented with the
strengthening of business skills and the adaptation of
technologies to local needs (WBCSD 2007). i

Training skills and learning are an important part
of any technology transfer package and can serve as a
learning vehicle for the workforce of the recipient
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firm (Brooks 1995). In those regions of the developing
world where existing capabilities are weak in specific
technology areas, a basic level of technological capa-
bility could be built via the establishment of regional
institutes that provide training in technology assess-
ment and management. Experience with implement-
ing the Montreal Protocol provides a useful example
for capacity building within enterprises where a multi-
lateral fund, established by the treaty, supports train-
ing, research and network building.

34.8.8 Strengthening of Absorptive Capacities

While rural electrification and poverty alleviation is
still an issue for emerging economies and small devel-
oping countries, a distinct need exists to understand
and chart the distribution of capacities for absorbing
and working with different low-carbon technologies
(Ockwell/Mallett 2012). The absorptive capacities of
local firms determine whether they can acquire and

master technologies which depend on technical com-
petencies and commercialization skills. Host develop-
ing countries can put in place policies to develop
domestic capacities to absorb technology and know-
how. To strengthen absorptive capacities, policy seeks
to enhance the innovative and competitive perfor-
mance of firms. Here, innovation and diffusion are two
facets of the same process. To reap the benefits of
incremental innovations in developing countries, tech-
nology transfer should foster technological innovation
in recipient firms. This will provide them with the
technical capability to generate improved processes
and products. In this context, government-driven
R&D in green technologies can play an important
role, since private investors tend to underinvest in
public goods, such as the environment.

The ability to absorb new technology depends on
the stages of technology development and transfer,
and can be acquired through collaborative initiatives
in research, development, demonstration and the

Box 34.7:  Clean Power from the Desert—Concentrated Solar Power. Source: Assembled by the authors.

The highest solar irradiance can be measured around the
equator, roughly between 40°N and 40°S. Therefore, this
‘Sun Belt Region’ is especially interesting for a new emerg-
ing renewable energy technology—Concentrated Solar
Power (CSP). The idea is simple: incoming sunlight is con-
centrated through mirrors onto a receiver. The receiver
transfers the energy to a heat transfer fluid which can sup-
ply the heat when needed—either as end-use heat supply or
for electricity generation through steam turbines. The heat
can even be stored, to produce energy when sunlight is not
available or only to a limited degree, e.g. at nights or on
cloudy days. This decoupling can improve the grid integra-
tion of CSP-generated electricity and consequently increase
economic competitiveness. 

The Sun Belt Region bears high potential for the imple-
mentation of these technologies, not only, because most of
the irradiance can be received here but also because of
available space. Many of the world’s deserts and less pop-
ulated areas lie within the subequatorial regions, providing
good opportunities to install large-scale CSP. Further, the
region’s local development can be fostered through the
implementation of CSP technology with the jobs that are
created for local production of components, operation
and maintenance of the power plant.

Due to the low population density and the sparseness of
industrial activities, electricity generation from such power
plants will exceed the electricity demand in these regions
many times over, and this bears high potential for the
export of electricity. The idea of large-scale energy export
from these regions is also part of the aims of the
DESERTEC Foundation. Their project aims to combine
and integrate the most efficient and abundant renewable
energies in a transnational grid to provide clean energy

from the deserts for ninety per cent of the world’s popula-
tion:
• Concentrated Solar-Thermal Power (CSP) in desert

regions;
• wind power in coastal areas;
• hydropower in mountain regions with high precipita-

tion;
• photovoltaics in sunny areas;
• biomass and geothermal power where geographic con-

ditions are favourable.

All these technologies already exist and are in use in differ-
ent parts of the world (IEA 2014). However, a global
supergrid as proposed by DESERTEC has so far failed due
to the political and socio-economic situation of many of
the core countries of the project. CSP plays an integral
part in this concept since it has the potential to balance
fluctuations emerging from wind or photovoltaic power
plants. The power can be transmitted over up to 3,000
kilometres using High Voltage Direct Current (HVDC)
lines. Since ninety per cent of the world’s population lives
less than 3,000 km from a desert, DESERTEC aims to
expand the idea of clean power from the desert to a global
network. To harvest solar power for climate, human and
energy security on a larger scale, the future of the concept
depends on financial support and favourable political con-
ditions, to be embedded into an integrated framework of
environmental, economic and social sustainability (Schinke/
Klawitter 2011; Klawitter/Schilling/Scheffran 2010).

Resources: <http://www.irena.org/DocumentDownloads/
Publications/IRENA-ETSAP%20Tech%20Brief%20E10%20
Concentrating%20Solar%20Power.pdf> and 
<http://www.desertec.org/concept/>.
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deployment of low-carbon technologies. It is impor-
tant to take into account the potential for regional
partnerships to absorb and disseminate information
to local business on the best available technologies
that suit the local circumstances. To enhance absorp-
tive capacity and build trust between technology
developers and users, governments and the private
sector could develop local management capabilities
and go into partnership with business to find solu-
tions. They could address installation and mainte-
nance as a key element of technology deployment
(WBCSD 2010). 

34.8.9 Inter-Firm Linkages

Generation of inter-firm linkages through regular local
production by foreign operators is also seen as inte-
gral to generating knowledge that will result in new
technological capacity in recipient countries. Saad and
Zawdi (2005) point out how the transfer of plants and
equipment to developing countries has often been
based on ‘turnkey’ and ‘product-in-hand’ contracts that
focus on boosting industrial growth rather than foster-
ing innovation. They also highlight the fact that restric-
tive terms of contracts between TNCs and firms
based in developing countries have limited the scope
for fostering innovation through ‘reverse engineering’.

34.8.10 Creating a Legal and Regulatory 
Framework

To attract investment in low-carbon infrastructure
projects and create new markets for low-carbon prod-
ucts, credible, consistent and non-conflicting regula-
tory obligations are needed that address the long-term
nature and high capital cost of energy infrastructure
projects (WBCSD 2007). To operate under the rule of
law, business requires stable political and legal systems
that will ensure a sound investment environment. Har-
monizing regulations and standards are important,
especially in sectors that are subject to strong interna-
tional trade. Open markets, fair trade and rules of
competition are essential for enhancing technology
diffusion to developing countries. 

34.8.11 Institutional Framework Conditions

The quality of a country’s enabling environment has a
substantial impact on whether private firms invest in
new technologies and infrastructures. An effective
technology policy will address the framework condi-
tions, including the effectiveness of institutions, regu-

lations and guidelines regarding the private sector, the
security of property rights and the credibility of poli-
cies, political models, laws, social norms and prefer-
ences, individual behaviours, skills, and other charac-
teristics (IPCC 2014: 1178). The enabling environment
for low-carbon business activities is “the overall envi-
ronment including policies, regulations and institu-
tions that drive the business sector to invest in and
apply low-carbon technologies and services” (Stadel-
mann/Michaelowa 2011; Stadelmann 2013). Accord-
ingly, the enabling environment “has three main com-
ponents: (1) the core business environment, which is
relevant for all types of businesses, e.g., tax regime,
labour market, and ease of starting and operating a
business; (2) the broader investment climate, includ-
ing education, financial markets, and infrastructure,
which is partially low-carbon related, e.g., via climate
change education or investments in electricity grids;
and (3) targeted policies that encourage the business
sector to invest in low-carbon technologies” (IPCC
2014: 1223). 

34.8.12 Government Contributions

Governments in developing countries can make signif-
icant contributions to build or strengthen regulatory
frameworks and institutions to stimulate technology
transfer and investments. On the one hand, legal bar-
riers that slow or diminish access to low-carbon tech-
nology by local business need to be removed. On the
other hand, developing new international standards
and regulations is particularly relevant for energy effi-
ciency and could create demand to support the innova-
tion and diffusion of more efficient end-user products.
If designed properly, markets will respond to regulatory
policies to promote the reduction of GHG emissions. 

A number of strategies can create a political and
regulatory framework to facilitate the implementation
of emission reduction options in the energy sector.
These strategies could include but are not limited to:

• Allowing full cost pricing that includes the exter-
nal costs of fossil energy and recognizes the indi-
rect benefits of renewables such as improvement
of the environment, creation of more local jobs,
balance of trade, etc.

• Encouraging the implementation and enforcement
of energy and environmental standards, including
recruitment and training of enforcement person-
nel together with the necessary tools and adminis-
trative support for credible implementation of
sanctions. Developing countries can learn from
existing environmental standards, e.g. the CAFE
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standards for vehicles in the US, the Top Runner
Programme of Japan or the EU Eco-Design Direc-
tive. World Trade Organization (WTO) standards
can be influenced to facilitate the trade of prod-
ucts and goods produced from the use of low-car-
bon technologies. 

• Promotion of so-called ‘green-labelling’ pro-
grammes and certification systems for sustainable
energy technology to employ trademark or related
principles, such as an environmental seal to satisfy
and approve certain requirements to products and
vendors.

• Establishment of requirements for environmental
impact assessment and environmental reporting.

34.8.13 UNFCCC Contributions

Establishing criteria for measurable, reportable, veri-
fiable (MRV) action would set out the conditions
under which national R&D and development spend-
ing would qualify as a contribution to UNFCCC com-
mitments on technology, financing and capacity build-
ing support. These conditions would be additional to
existing development assistance as well as R&D spend-
ing and have a demonstrable link to a developing coun-
try’s low-carbon development plan. They should meet
criteria for enhanced developing country access to
new technology and increase the capacity to innovate
and adapt.

34.8.14 Protection of Intellectual Property 
Rights 

A major focal point is to regulate the protection of
intellectual property rights (IPR) in a way that
strengthens technology development and transfer in
any country (WBCSD 2010). Issues of transferring or
purchasing IPR polarize the interests of Parties and
prevent progress in global climate negotiations. In
some cases companies seem to have strategically with-
held or delayed technology from certain markets in
order to maximize profits. This contradicts the need
to spread technologies into developing countries and
is not a sustainable strategy for addressing climate
change (Tomlinson/Zorlu/Langley 2008). There is no
firm evidence from previous case studies of how IPR
affect the diffusion of climate-friendly technologies,
and there is no absolute system of IPR protection in
any country.

To develop appropriate and effective mechanisms
for low-carbon and climate-resilient innovation, the
incentives for private innovation and for maximizing

public benefit need to be balanced. To break the
deadlock between developed and developing coun-
tries over intellectual property, a new agreement for
IPR and licensing would provide government-to-gov-
ernment commitments to protect and share low-carbon
technologies and encourage joint ventures and public–
private partnerships. Access to international R&D
funding and credit for national R&D programmes
could be made conditional on implementation of
agreed protect-and-share principles for IPR. Possible
options are improved licensing and parallel markets, as
well as ‘pay to play’ agreements (in exchange for ser-
vices to engage in certain activities) to meet the climate
challenge (Tomlinson/Zorlu/Langley 2008). Support
would be made available under a fund to strengthen
IPR protection measures in developing countries, con-
sistent with their existing international commitments
under the World Intellectual Property Organization
(WIPO) and World Trade Organization (WTO). Since
renewable energy technologies still require some form
of government support in many markets, these devel-
opments have led to trade-related disputes, via the
WTO and domestic trade channels (Lewis 2015). An
ambitious example of managing IPR in cross-border
clean energy collaboration has been the US–China
Clean Energy Research Center (CERC) (Lewis 2014a;
Lewis 2014b; Watson et al. 2011).

34.8.15 Strengthening Economic Conditions and 
Incentives

The efficiency of policies for strengthening national
systems of innovation depends to a considerable
degree on the state of the economy in developing
countries. Improving economic conditions is a key
factor in creating a long-term viable infrastructure that
will absorb low-carbon technology and accelerate devel-
opment in order to facilitate leapfrogging into a low-
carbon future. A diversified economy is also required to
handle shocks from climate change and other destabi-
lizing events, and recombine resources in new ways to
adjust to a continuous process of change. In the mid-
to long term, new fields of economic growth need to
be opened, often requiring a different and more
skilled workforce; this has implications for education
systems and related policies. Already, significant pub-
lic and private investment in low-carbon innovation in
high-income countries is being developed. However,
this is often done with a view to creating a national
competitive advantage. Competition is a crucial factor
in driving innovation but it does not fully capture all
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the global public beneficial aspects of low-carbon
technologies (Tomlinson/Zorlu/Langley 2008).

34.9 Conclusions and Outlook

Developing North–South Transitions into Green Econ-
omies (Santarius/Scheffran/Tricarico 2012) requires
the rapid and effective dissemination of climate-
friendly technologies, and in particular of renewable
and efficient energy systems. A sustainability transi-
tion needs an effective combination of financial mech-
anisms and smart governance strategies in order to
develop the economic and technological capacities of
all countries, including products and infrastructures as
well as new social rules and norms. Key elements in
this process are the international diffusion of know-
how, investments and technologies to build up produc-
tion capacities and the demand for low-carbon goods,
and to establish international cooperation between
business and government actors to adapt technologies
to the local context in a low-carbon society. The dif-
ferent actions and incentives for the public and pri-
vate sectors in developed and developing countries
are summarized in table 34.4.

34.9.1 Innovative Business Concepts Required

New business opportunities will be created for mov-
ing to low-carbon economies in developing countries
and for establishing new technologies and production
modes based on energy efficiency, renewable power
generation and low-carbon production pathways. Due
to high unit costs, difficult management, lack of mar-
kets and infrastructure, new low-carbon products and
services can only develop and emerge on a sustainable
basis if they are supported by market-creation mecha-
nisms, even if only on a temporary basis (WIR 2010).
To overcome initial hurdles, economic incentives are
required to compete with existing technologies that
are more advanced in their life cycle. As the production
costs of new pathways decrease over time and new
products become attractive to more people, the need
to support emerging markets declines and should even-
tually be abandoned to avoid market distortions. 

34.9.2 Innovative Policy Portfolio Required

To realize the social and environmental benefits of
technologies that will not yet diffuse commercially,
developing countries can implement policies that
combine fiscal and regulatory measures by lowering

Table 34.4: Summary of actions and incentives for the public and private sectors in the developed and developing
countries. Source: Adapted from Santarius, Scheffran, Tricarico (2012: 50).

 Public sector Private sector

Developed 
country 
(Investing)

• Reduce the role of current export credit agencies

• Build new institutional mechanisms that promote 
foreign investments to make them work for cli-
mate protection and sustainable development

• Raise public money to support and leverage cli-
mate-friendly foreign investments so as to insure 
investments against financial and market instabil-
ities, incentivize investments into markets with 
limited demand, and thus make investments 
attractive, even where returns on investments are 
expected to be low

• Support should be offered to companies, e.g. 
renewable energy companies that aim to invest 
in countries with low production capacities

• The level of support should significantly raise 
companies’ interest in going abroad

• Only those investments should be supported 
that conform to the highest standards at home

• Both public and private money raised may be 
used by countries to fulfil their international cli-
mate finance obligations

Developing 
Country 
(Recipient)

• Implement strong, stable, transparent, coherent, 
credible, and ambitious long-term enabling envi-
ronments

• Develop domestic technology roadmaps that 
identify countries’ nationally appropriate mitiga-
tion actions

• Establish investment policies to effectively gov-
ern foreign investment inflows

• Design these policies in a way that maximizes 
the mitigation potentials of foreign investment as 
well as economic diversification and sustainable 
development

• Setting the stage for sustained economic growth 
as ‘green growth’ and ‘energy autonomy’ 
through domestic renewable energies which 
have more long-term prospects than ‘fossil 
growth’

• Provide opportunities for economic diversifica-
tion by catalysing foreign capital to climate-
friendly sectors

• Foster ownership and competitive strength of 
domestic/local companies in the global market 
by demanding that foreign investors engage in 
joint ventures and purchase local goods
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costs and stimulating demand, thus steering invest-
ments into a more desirable direction. Governments
can take various measures and tools that will provide
incentives for investment in sustainable energy technol-
ogies and become a catalyst for establishing new mar-
kets. There is a wide range of policies in place that sup-
port renewable energy around the world, including
mandates and standards, innovation policies, carbon
pricing, and others. These include encouraging invest-
ment in low-carbon and energy efficient production
and transportation systems or accelerated deprecia-
tion of existing assets; public procurement of low-car-
bon products and technologies; energy performance
standards or mandatory energy labelling schemes;
renewable portfolio standards; blending mandates for
alternative fuels; taxes for high-emission technology or
tax incentives for green electricity; tendering proce-
dures for green electricity or green certificate systems;
and feed-in tariffs to guarantee a preferential price.

34.9.3 Incentive structures and market 
opportunities

Most of these measures have already been developed
and applied in developed countries, in particular in
the EU, which has considerable experience with vari-
ous approaches and mixes (Karakosta/Doukas/Psar-
ras 2010). While developed countries will continue to
take the lead in market-creation mechanisms, their
experience could be fed into technology support pro-
grammes in developing countries, who may wish to
adopt market-creation policies in order to build local
markets for certain low-carbon products and services.
This could support their own export capacity and
facilitate the introduction of technologies adapted to
their development needs, such as rural electrification
using renewable energy sources. Preferences for the
various incentive policies vary by country, sector and
technology. 

While governments have a special role in creating
incentive structures, the specific situation of develop-
ing countries has to be taken into consideration.
Instruments such as ‘Feed-in Tariffs’ have been estab-
lished in developed countries where governments have
the financial resources to pay for the special treatment
required by low-carbon technologies. Most developing
countries, however, have limited financial means for
setting up market creation programmes to match those
of developed economies. This puts them at a disad-
vantage concerning the attraction of low-carbon for-
eign investment; it is therefore imperative for more
advanced countries to take care not to undermine

efforts being made by poorer countries towards a
transition to a low-carbon economy. Furthermore,
home countries can help by actively promoting out-
ward low-carbon foreign investment and by avoiding
distortions in market mechanisms. 

New market opportunities arising from changes in
consumer behaviour in the main developed country
markets should also be tapped, including markets for
organic food, goods produced under responsible
practices (fair trade, no child labour, fair treatment of
workers), and low-carbon products. Appropriate poli-
cies can help protect and promote a host country’s
economic, social and other interests.

34.9.4 Community Involvement and Micro–
Macro Transformations

Due to the failure of top-down and technology-cen-
tred approaches, it is now widely recognized that the
involvement of community institutions is an essential
contribution to environmental projects and is there-
fore an important factor in successful technology
transfer. The involvement of local government agen-
cies, consumer groups, industry associations and
NGOs can help to ensure that the technologies being
adopted within their particular country/region are
consistent with their sustainable development goals.
Besides the involvement of such community institu-
tions, lessons from technology-intensive economies
teach us that technology increasingly flows through
private networks of information and assessment ser-
vices, management consultants, financial firms, law-
yers and accountants as well as through technical spe-
cialist groups. Governments can strengthen the growth
of such networks for technology transfer (IPCC 2000).
This includes a national dialogue of different stakehold-
ers representing various private as well as public inter-
ests. Participatory approaches can engage private
actors, public agencies, NGOs and grassroots organi-
zations at all levels of environmental policy-making
(Brinkerhoff 2004).

The moves towards decentralized and self-organ-
ized electricity generation and smart grids may chal-
lenge the power structures of large-scale energy pro-
ducers, e.g. when residents install solar systems in
their homes or citizen-driven cooperatives install their
own wind power stations. When big utility companies
are seeing their value drop substantially, this has been
termed the “utility death spiral”.10 Three social chal-

10 See at: <http://www.whebgroup.com/the-utility-death-
spiral>.
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lenges are especially salient as far as the social man-
agement of technological systems is concerned: “(1)
the size and visibility of transfers and assets created;
(2) the predictability of pressure to expand the focus
of the policies to broaden the social benefits; and (3)
the potential for market incentives and framings of
environmental issues to undermine normative motiva-
tional systems” (IPCC 2014).

If the micro–macro linkages between mutually
impacting action levels are to be bridged, the multi-
level interactions across social and technological ele-
ments (megatrends, sociotechnical regimes, niche level)
need to be involved (Grin/Rotmans/Schot 2010; Geels

2011; Meadowcroft 2011; Foxon 2011; WBGU 2011).
Know-how from forerunner actors needs to be tapped
and made available at all levels from local to global
(Hasselmann/Cremades/Filatova et al 2015). In this
context there is a need for understanding policy–busi-
ness relationships (Scheffran/Leimbach 2006) and
organizational learning in technology–society interac-
tions (Engels/Knoll/Huth 2008; Vieira 2015), in order
to explain mechanisms such as emissions trading or the
substitution of established technologies by new ones,
which is at the core of sustainability transition towards
the decarbonization of energy systems and society.
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35 Considering a Structural Adjustment Approach to the 
Low Carbon Transition

 Karlson ‘Charlie’ Hargroves1

Abstract

As the world comes to grips with the need to significantly reduce greenhouse gas emissions, a range of ques-
tions are being asked about how to effectively transition economies to low carbon operation over the coming
decades. A growing number of pressures are now being felt across a range of sectors to reduce emissions, in
particular carbon-related fuel consumption, which is leading to autonomous emissions reduction efforts—typi-
cally ad hoc and business-led. However, in order to meet ambitious targets for the reduction of greenhouse gas
emissions now set by the world’s largest economies a structural adjustment approach may be needed that is
effectively underpinned and appropriately expedited at an economy-wide level. This chapter presents an intro-
duction to key lessons from structural adjustment programmes to inform the low carbon transition, and in the
absence of conditional lending requirements that have driven structural adjustment programmes the chapter
considers how the willingness to adjust structures of the economy to deliver low carbon outcomes can be
increased. 

Keywords: Structural adjustment, low carbon transition, greenhouse gas emissions, low carbon, carbon struc-
tural adjustment. 

35.1 Introduction212

In the twenty-first century much of the world will
experience untold wealth and prosperity that could
not be conceived of just a hundred years ago. Much of

this prosperity has been based on rapid industrializa-
tion, mechanization, electrification, and digitization,
beginning in the mid-1700s with the Industrial Revo-
lution, as shown in figure 35.1. However as with many
of the human civilizations over the last 5,000 years the
rapid growth in prosperity has accumulated signifi-
cant environmental damage that now threatens to
result in what esteemed sustainable development
expert Lester Brown refers to as ‘environmentally
induced economic decline’ (Brown 2008).

Governments around the world will face a range
of serious global environmental challenges in the
twenty-first century, with one of the most pressing
due to the fact that the fuel source that has under-
pinned the industrial revolution and allowed the stag-
gering amounts of development to be undertaken in
much of the world, namely fossil fuels, is now widely
recognized to have a sinister legacy (Hargroves/Smith
2005; Brown 2008; Stern 2005; OECD 2008). The
combustion of fossil fuels such as oil and coal has
resulted in the generation of vast quantities of air pol-
lution, a proportion of which that when combined
with specific agricultural and industrial emissions are

1 Karlson Hargroves, Senior Research Fellow, Curtin Uni-
versity Sustainability Policy Institute, Curtin University,
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referred to as ‘greenhouse gases’ as they increase the
atmosphere’s capacity to store and release heat. Such
emissions are in quantities that now threaten to impact
the global heat transfer processes and leading to
increases in the average global temperature that can
have devastating effects on the planet’s biosphere and
in turn on our vast developments and settlements. In
his 2006 book, Heat, George Monbiot laments that
“Ours are the most fortunate generations that have
ever lived. Ours might also be the most fortunate that
ever will” (Monbiot 2006).

Governments around the world are now under-
standing the threat posed by human-induced climate
change and the associated imperative to respond with
the world’s largest economies setting ambitious green-
house gas emissions targets. By the end of 2014 the
European Union had committed itself to reducing
emissions by at least 40 per cent by 2030 (compared
to 1990 levels), China committed to 40–45 per cent by
2020 (compared to 2005 levels), India committed to
20–25 per cent by 2020 (compared to 2005 levels),
and the United States committed to 26–28 per cent by
2025 (compared to 2005 levels). These ambitious tar-
gets will create significant pressure to reduce emis-

sions in the coming decades in a manner that delivers
ongoing prosperity, jobs, and profits. The challenge
for nations to achieve such targets will be to tackle the
temporal issue with the economic impacts of climate
change standing to hit hardest in the future (Stern
2008), while political attention and business strategy
is firmly focused on performance in the very short-
term (Hargroves/Smith 2005). Balancing this mis-
match between short- and long-term imperatives will
be a crucial aspect of the low carbon transition, one
that if not appropriately considered may well lead to
significant impacts on economies. 

This chapter considers the notion that the scale
and pace of economy-wide changes required to signif-
icantly reduce greenhouse gas emissions are akin to
the results of the application of structural adjustment
programmes (SAPs) in developing countries in order
to improve economic performance as part of condi-
tional lending requirements by financial institutions
such as the International Monetary Fund (IMF) and
the World Bank. According to the IMF, structural
adjustment is focused on “changing the way in which
an economy is organized in order to raise productive
capacity”.3 It may in fact be the case that in the same

Figure 35.1: Waves of Innovation. Source: Hargroves/Smith (2005). 
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way that fiscal structural adjustment was implemented
largely as a solution to underdevelopment in third
world economies in the twentieth century, a new
form of structural adjustment, that of Carbon Struc-
tural Adjustment (CSA), may be needed as a solution
to unsustainable development around the world in
the twenty-first century. Carbon Structural Adjust-
ment is defined here as “an agenda of swift adjust-
ments to structures across economies to transition to
low carbon operation”.

A key point of difference however is that unlike
SAPs that were enforced as part of the conditions of
development loans, Carbon Structural Adjustment
programmes will need to be driven by national govern-
ments as an economic development strategy. Hence
the question considered in this chapter will be, “How
can lessons from structural adjustment programmes
inform the low carbon transition, and how can a stra-
tegic approach be developed to deliver carbon struc-
tural adjustment?” 

In response to these questions the theoretical
approach used in the chapter is based on both ‘quan-
titative’ and ‘qualitative’ approaches; however, the
chapter assumes that the most appropriate ontological
approach to the questions above is to consider them as
largely ‘subjective’, meaning that it tends to be more
qualitative, informed by quantitative aspects including
survey and focus group data. Considering the poten-
tial for axiological assumptions, although the author
has personal values that align to achieving significant
reductions in greenhouse gas emissions globally, this
bias was separated from the analysis of the literature,
surveys and focus groups, and discussions with experts,
to allow an ‘unbiased and value-free’ approach. The
chapter takes the methodological approach to the
research questions of considering them to be mostly
‘deductive’ with an ‘inductive’ component. This
means that when considering the various literature
and findings the main focus was on a deductive pro-
cess to consider the ‘cause and effect’ of various
actions and interventions to inform the development
of generalizations of the overlying context. Given the
growing international interest in achieving a low car-
bon transition there has been an increasing level of
materials released by industry groups, companies,
NGOs and other sources that have been used to
inform the chapter rather than a purely academic lit-
erature approach. 

35.2 Considering the Economics of the 
Low Carbon Transition

In the 1700s if it were possible to comprehend the
future impacts of a fossil-fuel-based system it may have
been feasible to take swift action to reduce such pol-
lution with a global population of less than one bil-
lion people. However, today in a world with some
seven billion people the potential for large-scale
change in the basis of the energy system is a seemingly
overwhelming task, especially considering that the
tools and strategies that have led to the highly success-
ful fossil-fuel-based economy may not be as useful to
transition to low carbon operation, and new tools and
strategies may be needed. Ironically it may also prove
to be the case that without having first harnessed fos-
sil energy to develop industries it would not have been
possible to develop the technology required for a tran-
sition to large-scale non-fossil-based energy produc-
tion (such as through solar photovoltaic panels, solar
thermal, wind turbines, ocean turbines, fuel cells, geo-
thermal, co-generation equipment, etc.). 

Economists have pondered for many years the
thought that perhaps if the world stopped focusing
on continually increasing economic growth then the
unsustainable growth in demands on the environment
would slow to a point where it would be sustainable
without changing much about the way the economies
operate. The challenge is that most of the national
economies of the world are built on the prediction
that there will be strong economic growth, and fur-
ther that in its absence the economy will be bailed out
by government, as in the 2008 global financial crisis.
This assumption underpins many economies, which
in reality are an incredibly complex system that for
various conditions in various countries leads to a bal-
ancing point that allows the economy to run. This
fragile balance sets the level of taxation, the price of
commodities and products and the spending and sav-
ing habits of citizens, and affects levels of investment,
insurance, interest rates, public spending, private
development, education, research, etc. The reality is
that on any given day the complexity of the average
economy is in itself overwhelming, and trying to
incorporate future impacts from environmental pres-
sures is an even higher order level of complexity—one
that will not be achieved by reducing the level of eco-
nomic growth alone, or by taking isolated actions in
parts of the economy. 

We are now at a point in the development of
humankind that offers the most sophisticated and
technologically advanced platform upon which to

3 International Monetary Fund, at: <http://www.imf.
org/external/np/exr/glossary/showTerm.asp#136> (13
January 2015).
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tackle large-scale problems, one that has the potential
to underpin a transition in the coming decades to a
global society that is able to sustain its preferred living
conditions (von Weizsaecker/Hargroves/Smith et al.
2009). However, to achieve such a future this plat-
form needs to be harnessed to address the significant
complexities involved in reducing greenhouse gas
emissions across economies. Further, the literature
shows that it is crucial to understand that even if the
impacts of global warming alone may be significantly
mitigated or adapted to, when combined with
deforestation, the expansion of freshwater intensive
modern agriculture and ocean fisheries, and increas-
ing urban waste streams, the overall environmental
pressures may still be too much for ecosystems to han-
dle (Brown 2008; OECD 2008).

The longer action is delayed on a meaningful scale
the higher the resulting costs from the environmental
damage will be to current and future generations, add-
ing to the already high cost of environment-related
impacts to the economy. For instance figure 35.2
shows that while US GDP has risen steadily since
1950, the costs related to environmental pressures
have also risen, effectively offsetting a growing pro-
portion of GDP rising from 22 per cent in 1950 to 37
per cent in 2004. These costs included household pol-
lution abatement, water pollution, air pollution, loss of
wetlands, loss of farmland, loss of primary forests,
resource depletion, carbon dioxide emissions damage,
and ozone depletion (Talberth/Cobb/Slattery 2006).
This simplified example is complicated by a number
of factors related to measurement and assumptions

regarding the distribution of costs; however, it pro-
vides a clear picture of the trends associated with eco-
nomic growth and costs related to environmental
pressures (Smith/Hargroves/Desha 2010). 

Considering the costs from climate change in par-
ticular, the Stern Review estimated that “the total
cost of business-as-usual climate change to equate to
an average reduction in global per capita consump-
tion of 5 per cent at a minimum now and forever”
(Stern 2006). The Stern Review also describes that
this cost would increase to as much as twenty per cent
per year if the modelling was to take into account the
impacts related to human health, various amplifying
effects, and the disproportionate burden of climate
change on the poor and vulnerable globally. Thus to
pay for such costs governments in the future will need
to raise taxes, privatize public assets, borrow money,
or pass it on to the market. Some argue that future
generations will be wealthier and more able to pay,
but this assumes that the costs of inaction will not
rise, and further that if these costs rise it will be a pre-
dictable and manageable increase (Smith/Hargroves/
Desha 2010). However, the Stern Review is clear that
due to the complexity of natural systems and the
potential for feedbacks and amplification effects the
costs on inaction will continue to rise unless action is
taken (Stern 2006). 

Those moving early to respond to this challenge
are learning that there are in fact a number of ways
that reducing pressure on natural systems can under-
pin continued economic growth—which is possibly
the most important finding, or ‘convenient truth’, of

Figure 35.2: Gross Domestic Product vs. Estimated Environmental Costs (billions) for the United States of America from
1950 to 2004. Sources: Smith, Hargroves and Desha (2010), with data reinterpreted by K. Hargroves from
Talberth, Cobb and Slattery (2006).
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the twenty-first century (von Weizsäcker/A/B et al.
2010). However, the time frame for action is short
and the consequences for inaction will be long-lasting
(Stern 2006). In order to ensure that the most cost-
effective, efficient, and successful transition to low
carbon operation is achieved it is crucial that a range
of adjustments are made to the various structures of
the world’s economies—and further that efforts from
societies around the world are monitored and quickly
learned from to inform further efforts. A number of
countries have developed ‘National Strategies for Sus-
tainable Development’, and although they are largely
symbolic this is an encouraging sign of a focus on
national-level strategies and frameworks, specifically
Cameroon, Canada, Denmark, Finland, France, Ger-
many, Greece, Ireland, Latvia, Mauritius, Mexico,
Moldova, Netherlands, Norway, Philippines, South
Korea, Sweden, Switzerland, the Czech Republic, the
United Kingdom, and the European Union. 

Changing an industrial economy to run on non-
fossil energy will require significant investments in
new energy technology for generation and distribu-
tion—such as building vast solar panel arrays, wind
farms and ocean turbines, while upgrading electricity
distribution systems to be able to manage a network
of small-scale energy generation—together with reduc-
ing the energy intensity of a range of operations to
both reduce overall demand for energy and allow
greater levels of economic growth, particularly in
developing countries. According to the Pathways to
Deep Decarbonization Project, “Directed technologi-
cal change should not be conceived as picking win-
ners, but as making sure the market has enough win-
ners to pick from to achieve cost-effective low-carbon
outcomes” (SDSN/IDDRI 2014).

35.3 Achieving Low Carbon Economic 
Multipliers 

The key to achieving carbon structural adjustment will
be the effective implementation of strategies that
reduce greenhouse gas emissions in ways that deliver
economic multipliers and support economic growth.
For instance, investing in improvements to the effi-
ciency and/or productivity of energy, water and other
resources can deliver flow on benefits such as reduced
input costs, reduced running and maintenance costs,
and reduced waste-related costs, and hence can be
recovered over a reasonable time frame to then deliver
ongoing cost savings that can then be invested to
achieve even greater resource productivity improve-

ments. Furthermore, as such investments can lead to
reduced levels of consumption of resources, such as
water and electricity, this can lead to delays in, or
even the avoidance of, costly investments in increas-
ing the capacity of energy and water supply infrastruc-
ture, as well as plant and infrastructure in extractive
industries (Smith/Hargroves/Desha 2010). Typically
such investments are at a local level and can spur jobs
growth and economic development, attracting com-
panies and operations keen to be part of such initia-
tives.

There is strong evidence to show that significant
reductions in the energy consumption of our econo-
mies can not only be achieved, but can be achieved
cost-effectively and in a timely manner. Fortunately
unlike some thirty years ago when many of the cam-
paigners for responding to climate change began their
important work, such as Amory Lovins (Hawken/
Lovins/Lovins 2009), Ernst von Weizsäcker (von
Weizsäcker/Lovins/Lovins 1997), Hunter Lovins
(Lovins/Cohen 2012), Jim McNeill (World Commis-
sion on Environment and Development 1987), Bill
McDonough (McDonough/Braungart 2002), Lester
Brown (Brown 2008), and others, there are now a
vast number of examples of leading practice showing
that significant reductions in greenhouse gas emis-
sions can be achieved profitably, such as shown in
table 1.1 (von Weizsäcker/Hargroves/Smith et al.
2009). As the International Energy Agency (IEA)
reported in 2006, “Many processes have very low
energy-efficiency and average energy use is much
higher than the best available technology would per-
mit” (IEA 2006). 

A critical barrier to the achievement of improve-
ments in energy productivity is that the designers,
engineers, architects and technicians of today are not
versed in a systems-based approach to design (Stasin-
opoulos/Smith/Hargroves/Desha 2009). The reality
that the engineering and design professions now face
is that even with significant advances being made by
designers across the world, the shift from an incre-
mental approach to a systems approach is in its early
stages. This is a problem as our amazing Earth cannot
wait for many years of trial and error, research and
debate, publications and textbooks, before steps are
taken to significantly reduce greenhouse gas emis-
sions. Hence we need to learn from what is being
done around the world and rapidly bring this knowl-
edge together. In researching evidence to support the
feasibility of carbon structural adjustment it has
become clear that in each of the successful examples
of such improvements a common set of questions has
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been considered, namely (von Weizsäcker/Har-
groves/Smith et al. 2009): 

• Is the current method of delivering the product or
service the only way to do so? (Often the first
thought when answering this question is ‘yes’;
however, further investigation often leads to a
range of alternatives—from system upgrades, such
as energy-efficient motors in an industrial applica-
tion, to completely new processes, such as shifting
to a process to predominantly use scrap metal
rather than processing primary resources to make
steel.)

• If it is the only way, what are the major areas of
energy, water and materials usage, and a) what
options are available to reduce the need for such
inputs, and b) what alternatives are available to
provide these inputs? (The search for such alterna-
tive options and inputs can be driven by a require-
ment to reduce environmental impacts, but also be
part of a strategy to improve competitive advan-
tage by reducing input costs, which are inevitably
set to increase in the future as availability and
impact are factored in.)

• If it is not the only way, what alternatives are there
to the system that can be used to profitably deliver
the product or service with less resource intensity
and environmental pressure? (For instance, geo-
polymers can be used to create cement with as
much as eighty per cent less energy intensity,
partly by eliminating the process emissions of
greenhouse gases associated with Portland cement
production.) 

When considering strategies to support such a prag-
matic enquiry it is important to understand that once
the initial questions as to the best way to meet the
design requirement have been answered the con-
ceived system needs to be benchmarked against best
practice in order to understand the potential for per-
formance. However, in many cases the new design
concept will be part of an emerging wave of innova-
tion and hence there may be little precedent to pro-
vide a benchmark. Further, even if there are estab-
lished examples of the new design, such processes
and methodologies are unlikely to have had time to be
incorporated into higher education or professional
development courses. It is of crucial importance that
the feasibility of widespread implementation of low-
carbon technologies and processes is established
across all sectors of the economy.

It is not possible to consider strategies to reduce
greenhouse gas emissions without considering the

potential for such achievements to be overwhelmed
by growth, referred to as the ‘Rebound Effect’. This
area of consideration is largely inspired by the 1865
book The Coal Question that found that the result of
improving the efficiency of coal engines did not lead
to an overall reduction in coal consumption, as many
assumed it would, but rather a vast increase (Jevons
1865). The book pointed out that those who antici-
pated that a reduction in the amount of coal needed
to produce a ton of iron by over two-thirds in Scot-
land would lead to a significant reduction in coal
demand were mistaken. In reality the lower coal
requirement to make iron meant that iron could be
made more cheaply, and in a rapidly growing econ-
omy that could always use more iron, the overall con-
sumption of coal grew tenfold between the years 1830
and 1863. Applying this logic to modern energy
demand reduction programmes and initiatives, many
consider these rebound effects to be significant, but
they need not be. 

Counteracting the rebound effect is based on the
observation that, when a more efficient technology,
process, or product is introduced into the market, it
does not automatically imply that due to the lower
consumption of the particular product there will be a
reduction in resource consumption overall. This is
due to the fact that as the product is more efficient it
may be cheaper to purchase and to run, leading to the
potential for more people being able to afford to use
the product, or to use it more often. In short, as one
would expect, a single intervention into a complex
system will not necessarily lead to a preferred change
in that system. This is why significant economy-wide
reductions in greenhouse gas emissions cannot be
achieved by a focus on the market-driven uptake of
low carbon technologies and process alone, but must
be part of an agenda to adjust structures across entire
economies. 

35.4 Key Aspects and Impacts of 
Structural Adjustment 
Programmes

Fundamentally the term ‘Structural Adjustment’ can
be interpreted as the process of making system-wide
changes to the very structure of an economy, typically
through government policy, to improve its perfor-
mance. According to the OECD Glossary of Statisti-
cal Terms, structural adjustment is a “process of mar-
ket-oriented economic reform aimed at restoring a
sustainable balance of payments, reducing inflation,
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and creating the conditions for sustainable growth in
per capita income” (Alexander/Baden 2000). In prac-
tice such ‘market-oriented economic reform’ is typi-
cally driven by an intention to improve the economic
performance of the economy in a response to a need
to reduce debt or position itself to replay develop-
ment loans. For instance, structural adjustment mech-

anisms are typically required by financial institutions,
such as the IMF or the World Bank, when offering
development loans, typically to clear existing debt, or
in order to secure lower interest rates on such loans. 

In such cases the intention is to enforce structural
changes to reduce the risk of the loan by requiring
restructuring of economic policy, typically around:

Table 35.1: Examples of cost-effective reductions in carbon intensity in various sectors that deliver strong economic
multipliers. Source: von Weizsäcker, Hargroves, Smith, Desha and Stasinopoulos (2009).

Sector Best Practice Case Studies 

Residential 
Buildings 

Passive house designs have achieved significant reductions in heating requirements in Germany 
with an eighty per cent improvement over contemporary German standards, and a ninety per cent 
improvement over the average German building stock (Clinton Climate Initiative 2008). There are 
now examples of Passivhaus design in many OECD countries. 

Steel Industry Leading US steel company, Nucor Steel, is around seventy per cent more energy-efficient than 
many steel companies around the world (Boyd/Gove 2000), using state-of-the-art electric arc fur-
nace systems, adopting leading practices such as net shape casting, and implementing options such 
as energy monitoring and systems for energy recovery and distribution between processes (Worrel/
Price/Galitsky 2004). 

Cement Industry Ordinary Portland cement manufacture is responsible for between six and eight per cent of global 
greenhouse emissions and this is rising with demand. The good news is that an Australian company, 
Zeobond Pty Ltd, based in Melbourne, is now making geo-polymer cement which reduces energy 
usage and greenhouse gas emissions by over eighty per cent (TNEP 2009). Geo-polymers can be 
used for most major purposes for which Portland cement is currently used.

Supermarkets Supermarket chains Tesco (UK) and Whole Foods (USA) are showing that there are numerous ways 
to significantly reduce electricity usage through, for instance, reducing cooling and heating loads 
and utilizing more efficient lighting (Faramarzi/Coburn/Sarhadian 2002). They are also experiment-
ing with solar energy and wind micro-turbines (Tesco 2008). Whole Foods Market are set to power 
an entire store using solar panels and a combined cycle co-generation using fuel cells and heat 
recovery (Whole Foods Market 2008).

Restaurants Four profitable restaurants—Bordeaux Quay, Bristol UK (The Independent 2006), Foodorama, Berlin 
Germany (Sonnenberg 2009), The Acorn House, London UK (Carvalho 2007) and The Water House 
(UK)—demonstrate that restaurants can significantly reduce their energy consumption through 
building design, energy-efficient lighting and cooking equipment, purchasing their electricity from 
accredited renewable sources, buying organic fresh local food in season, composting and recycling 
all waste, and investing in carbon offsets. 

Transport—
Vehicle Efficiency 

Integrating technical advances in light-weighting, hybrid electric engines, batteries, regenerative 
breaking and aerodynamics is enabling numerous automotive and transport vehicle companies to 
redesign cars, motorbikes, trucks, trains, ships and aeroplanes to be significantly (fifty to eighty per 
cent) more fuel-efficient than standard internal combustion vehicles. Plug-in vehicle technologies 
are opening up the potential for all transportation vehicles to be run on batteries charged by renew-
able energy (Light Rail Now 2008). 

Transport—
Efficiency from 
Modal Shifts. 
(Passenger) 

Shifting transport modes can also lead to significant energy-efficiency gains. One bus with twenty-
five passengers can reduce energy and greenhouse gas emissions per capita by over eighty per cent 
per kilometre compared to twenty-five single-occupant vehicles. Trains are even more efficient. Typ-
ically, rail systems in European cities are seven times more energy-efficient than car travel in US cit-
ies (Newman/Kenworthy 2007). 

Transport 
Efficiency from 
Modal Shifts 
(Freight)

Shifting freight transport from trucks to rail can also lead to large efficiency gains of between sev-
enty-five and eighty-five per cent (Freight on Rai, 2009; Frey/Kuo 2007). Several countries are mov-
ing to improve the efficiency of their transport sectors by making large investments in rail freight 
infrastructure, including improving the modal interfaces. For instance, China has invested US$292 
billion to improve and extend its rail network from 78,000 km in 2007, to over 120,000 km by 2020, 
much of which will be dedicated to freight. 
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• the level of taxation, 
• controls on inflation, 
• the provision of subsidies to support selected

industries,
• the privatization of government assets and indus-

tries,
• levels of government expenditure, 
• trade barriers, and 
• the de-regulation of markets to encourage greater

competition. 

The implementation of such adjustments has been
heavily criticized for its impact on social and environ-
mental outcomes in the country due to the main
focus being on economic performance. Social impacts
from this form of restructuring include an increase in
the cost of living from a focus on wealth generation,
an increase in unemployment from a focus on short-
term cost reduction by industry, and a decrease in
social welfare expenditure by government (including
health care and education). Environmental impacts
include increased pressure to rapidly liquidate natural
resources for profit (leading to significant environmen-
tal degradation) rather than diversification through the
development of secondary and tertiary industries.
According to Friends of the Earth, 

Exports of natural resources have increased at astonish-
ing rates in many countries under IMF adjustment pro-
grams, with no consideration of the environmental sus-
tainability of this approach. Furthermore, the IMF’s
policies often promote price-sensitive raw resource
exports, rather than finished products. Finished prod-
ucts would capture more added value, employ more
people in different enterprises, help diversify the econ-
omy and disseminate more know-how (Montanye/
Welch 1999).

In order to make certain industries more viable, gov-
ernments often provide subsidies, particularly to the
agricultural sector in response to international compe-
tition, and to fossil-fuel-based industries in response
to high costs for infrastructure development and
maintenance. The intended result is that the product
or service is made more affordable to the consumer
and economic development is accelerated; however,
the unintended result is that the product or service is
able to be sold with little consideration of the envi-
ronmental pressure it may create, and the associated
real costs to the economy in the short and long terms.
Furthermore, a lower cost not only increases the
uptake of the product or service (which is after all the
point of a subsidy), it may also lead to its inefficient
or wasteful use, further compounding the environ-
mental pressure, and the resulting associated costs. 

For example, despite the fact that subsidizing
chemical companies to produce fertiliser has led to
improved agricultural yields, the low cost has often
led to excessive and poorly controlled use, which in
turn can lead to contaminated groundwater and
waterways. Further examples include the overuse and
wastage of water, because of the subsidies for the use
of water; wastage of electricity, with appliances,
equipment and lights being left on when not needed
because of the subsidies for electricity and the
absence of a ‘carbon price’ making it so cheap to
households and industry. Further, by making fossil-
based energy cheaper, subsidies distort the market
and make it harder for renewable and low carbon
options to compete. The literature shows that a pro-
portion of the costs that result from the increased
environmental pressures from subsidized activities,
with such subsidies estimated to be as much as
US$650 billion per annum globally, are mostly borne
directly by governments—and therefore citizens—
through health care costs and public taxes (Roodman
1999). The remaining burden is borne by individuals
through health-related impacts, and by the environ-
ment itself as the increased levels of toxins and pollu-
tion lead to the degradation of ecosystems.

When considering interventions into the market
by providing subsidies, governments need to under-
stand the broader implications in the short and long
term, and where possible assign a price to these impli-
cations. Many experts have campaigned for higher
prices for electricity, and/or reductions in govern-
ment subsidies for the industry, as the increased price
would encourage efficiency and reduced consump-
tion, and promote exploration for alternatives to fos-
sil-fuel-based electricity, leading to reduced negative
impacts. The challenge here is that any economy
exists as part of a complex balance, and increasing the
cost of electricity without reducing costs elsewhere
may result in an undue burden for citizens—which may
then affect voter preferences. As Ernst von Weizsäcker
points out in Factor Five, “Ultimately, resource con-
sumption should be so expensive that total resource
consumption rests in a perfect balance with sustaina-
ble supplies of renewable (or recycled) resources, and
the resulting ability of the biosphere to assimilate the
associated pollution and by-products” (von
Weizsäcker/A/B et al. 2010). However, this is not yet
the case in our current society, where the major rea-
son environmental degradation occurs is because the
current balance reached in many economies around
the world makes it cheaper to degrade nature than to
appropriately manage its use (Daily/Ellison 2002). 
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35.5 Harnessing Structural 
Adjustment Mechanisms for 
Carbon Management

In order for economies to achieve the ‘conditions for
sustainable growth in per capita income’, advocated
by the OECD, the scope of structural adjustment
needs to be expanded to include mechanisms that
lead to a significant reduction in environmental pres-
sures, and in particular the reduction of greenhouse
gas emissions (Smith/Hargroves/Desha 2010). As
mentioned above, however, unlike SAPs that are
enforced as part of the conditions of large national
financial loans, structural adjustments to reduce green-
house gas emissions will need to be enforced by
national governments as part of an agenda of eco-
nomic development. Such a process would need to be
underpinned by effective policies and strategies which
address a range of market, institutional, and informa-
tion failures. 

Considering the key mechanisms used in struc-
tural adjustment programmes—namely a focus on tax-
ation, inflation, subsidies, government assets, govern-
ment expenditure, trade, and the regulation of
markets—a number of such mechanisms along with a
range of others can be used to underpin significant
greenhouse gas emissions reductions across econo-
mies to achieve Carbon Structural Adjustment. As
part of a CSA agenda typical structural adjustment
mechanisms can be used in a number of ways, includ-
ing:

• Taxation: Pollution taxation is now used by many
countries to discourage the generation of green-
house gas emissions by placing a price on their
generation. Revenue from such taxation can be
used to provide tax cuts to low carbon-intensive
operations and products.

• Inflation: Encouraging a transition to low carbon
intensive operations can reduce the demand for
non-renewable raw materials and avoid future
stagflation. For instance a focus on reducing the
carbon intensity of the steel industry will see a
shift to greater recycled steel affecting the price of
iron ore. 

• Subsidies: Shifting subsidies from fossil-fuel-based
energy to renewable and low carbon alternatives
will encourage innovation and industry develop-
ment in low/no carbon alternatives to energy gen-
eration. 

• Government Expenditure: A range of government
expenditures can be aligned to support options

with lower carbon intensity, such as procurement
policies, transport infrastructure spending, and
upgrading publically owned built environment
infrastructure. 

• Trade: Encouraging the export of low carbon tech-
nologies and expertise will encourage manufactur-
ing and production of products that require less
carbon-intensive energy to create and operate in
the country to which the trade is destined. 

• Regulation: Following a focus on pollution regula-
tion many countries are now focused on regula-
tions related to the energy consumption require-
ments of residential homes (UK Code for
Sustainable Homes), banning energy-intensive
light bulbs (Cuba and Australia) and requiring lev-
els of renewable energy generation (China’s
Renewable Energy Laws).

Fundamentally, structural adjustment is about avoid-
ing future negative impacts on the economy by taking
steps to achieve system-level change focused on reduc-
ing inefficiency and improving performance and sta-
bility—while making profits for international money-
lenders. Hence, given the imperative to reduce
greenhouse gas emissions, it is clear that efforts need
to be focused at aligning the structure of economies
to significantly reduce carbon intensity over the com-
ing decades, with many options being tested and
proven in numerous countries. Such a shift in focus
would result in a significant recasting of the various
structural adjustment mechanisms, this may include
and not be limited to: 

• Rather than promoting a reduction in government
programmes and spending, carbon structural
adjustment would include governments investing
in research and development of low carbon tech-
nologies and processes, along with a strong focus
on renewing education and professional develop-
ment programmes.

• Rather than the deregulation of industry sectors
to allow greater wealth generation through
reduced environmental charges and requirements,
CSA would include regulation and policy designed
to drive industry to take innovative approaches to
reducing greenhouse gas emissions.

• Rather than focus taxation on employees and busi-
nesses, CSA would include a focus on resource
taxation to price externalities related to environ-
mental damage that will have future direct impact
on economic growth. According to Hawken,
Lovins and Lovins. (2009), “Shifting taxes towards
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resources creates powerful incentives to use fewer
of them”.

• Rather than focusing on exporting raw commodi-
ties, CSA would focus on creating opportunities to
enhance secondary and tertiary industries with such
commodities to allow greater value-adding and
increased wealth generation through increased
exports of low carbon technologies and expertise.

In order to significantly reduce greenhouse gas emis-
sions a focus on reducing the need for energy will
need to be complemented by a rapid transition to
non-fossil energy. Fortunately our world has an abun-
dance of non-fossil energy due to our sun creating
geological energy in the form of underground heat
stores, creating kinetic energy in the form of wind
that can be harnessed, and providing direct energy
through sunlight that we can now transfer into elec-
tricity with as much as twenty per cent conversion
efficiency. 

35.6 A Proposed Carbon Structural 
Adjustment Road Map4

Considering the potential to re-orient structural
adjustment programme-type interventions to achieve
significant reductions in greenhouse gas emissions as
outlined above, the Sustainable Built Environment
National Research Centre based at Curtin University
in Australia has created a project to propose a carbon
structural adjustment road map led by the author and
supervised by Professor Peter Newman.5 The project
focuses on six key structural areas that each have a
direct impact on the greenhouse gas emissions of

economies. Changes to these structural areas stand to
deliver significant reductions in emissions, while
building understanding and institution learning out-
comes (Hargroves 2014):

1. Standards and codes
2. Government requirements (local, state, federal,

and statutory agencies)
3. Taxation and subsides
4. Investment and procurement policies (government

and private)
5. Professional accreditation requirements, and
6. Education programme accreditation requirements

(higher and vocational).

Building on the growing level of work being done to
encourage a transition to sustainable development
this project seeks to contribute to nations around the
world when responding to inevitable calls in the com-
ing decade(s) for economy-wide structural approaches.

Figure 35.3: Schematic of Key Elements of Carbon Structural Adjustment. Source: Hargroves (2014).

4 The following is an edited extract from Hargroves
(2014), developed as part of the Sustainable Built Envi-
ronment National Research Centre (SBEnrc) ‘Greening
the Built Environment’ Programme, led by Professor
Peter Newman. The project is supported by the Western
Australia Government Department of Treasury, Queens-
land Government Department of Transport and Main
Roads, Main Roads Western Australia, John Holland
Group, and the New South Wales Roads and Maritime
Services. The research is advised by ClimateWorks Aus-
tralia and the Clean Energy Finance Commission. The
research team is based at the Curtin University Sustaina-
bility Policy Institute (CUSP).

5 SBEnrc, at: <http://www.sbenrc.com.au/research-pro-
grams/1-24-a-roadmap-for-carbon-structural-adjustment-
in-the-built-environment-sector/>.
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According to the findings of the project, ‘When such
a call is made it will be important to undertake a stra-
tegic process to identify specific areas of the economy
to adjust, establish the value in doing so, identify bar-
riers and enablers, select tools and interventions, and
develop a strategy specific for each economy and its
sectors’ (Hargroves 2014), as shown in figure 35.3.

According to the report it is important to under-
stand that each stop will involve a range of actors
from across society and that in order to maximize the
potential for carbon structural adjustment to be suc-
cessful a ‘whole of society’ approach is recommended,
as presented in figure 35.4. This is particularly impor-
tant as unlike SAPs, where there is a strong and
enforceable imperative to implement the adjustment
measures, a carbon structural adjustment agenda will
need to be led by government with organizations,
businesses, institutions, and various groups across
society actively involved and empowered to contribute
to the overall process (Hargroves 2014).

The following provides an overview of each of the
steps of the proposed ‘Carbon Structural Adjustment
Road Map’ along with anticipated deliverables (Har-
groves 2014).

35.6.1 Identify Key Aspects of Structural Areas 
to Adjust

The first stop on the road map to achieve carbon
structural adjustment is to identify specific aspects of

the structural area being considered, such as ‘Stand-
ards and Codes’ that are deemed to ‘need’ adjustment
in order to ensure greenhouse gas emissions reduc-
tions across the sector.

This stop would deliver the following outcomes:

1. The identification of specific aspects of the struc-
tural area being considered that contribute to
increasing the greenhouse gas emissions of the
built environment sector.

2. The provision of a clear and concise summary of
the aspects, demonstrating the direct link to green-
house gas emissions in the sector, and highlighting
precedent and evidence for cost-effective emis-
sions reductions.

3. The identification of any current or previous
efforts to bring about change in this aspect of the
structural area, both those that have gained trac-
tion and those that have not. This may include the
identification of existing recommendations related
to the adjustment of the areas or similar areas
internationally.

35.6.2 Identify Potential for Value Creation

Once the specific aspects of the structural areas that
require adjustment have been identified, the next stop
on the road map involves identifying the potential
value that can be created by the adjustment of these
aspects. This is important as it identifies potential sup-
porters for the adjustment and demonstrates the value

Figure 35.4: Whole of Society Approach to Sustainable Development. Source: Hargroves and Smith (2005).
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to the economy, sector, and community for taking
action to adjust the structural areas to reduce green-
house gas emissions. Value can be created in a num-
ber of direct and indirect areas with the initial focus
on both the economic value and the reductions in
greenhouse gas emissions. Other areas of value may
include job creation, increased trade in services and
high value manufactured goods, generation of voter
goodwill, along with direct savings to business
through reduced energy use.

This stop would deliver the following outcomes:

1. The identification and quantification, where
appropriate, of the potential value that would be
created through the adjustment of the aspects of
the structural area being considered, both direct
and indirect.

2. The identification of evidence to support this
value creation and precedent of such value being
captured. This would include identification of
value created for particular parties and stakehold-
ers.

35.6.3 Identify Steps, Enablers, and Actors

Once the specific aspects of the structural areas that
require adjustment have been identified, and the value
of such adjustments demonstrated, the next stop on
the road map involves identifying the main steps
required to adjust the aspects. Consideration of the
steps includes an investigation into the existence of
current enablers to such adjustment that will support
the process. Further, as mentioned above it is impor-
tant to take a whole-of-society approach to the pro-
cess and at this stage the various actors that should be
involved in each step are identified. It may be the case
that investigations have been undertaken to identify
steps to adjust the selected aspects either in Australia
or internationally that can inform the identification of
specific steps.

This stop would deliver the following outcomes:

1. The identification of specific steps to be under-
taken to achieve the adjustment of the particular
aspect of the structural area being considered.
(Note: at this stage the steps are identified rather
than the actions needed to achieve the steps,
which is the focus of stop 5.)

2. The identification of existing enablers to support
the adjustment of this aspect of the structural area.

3. The nomination of actors and parties that should
be involved in each step, such as business, industry
groups, economic think tanks, university research-

ers, government agencies etc. This may involve the
consideration of methods to engage and mobilize
particular actors that may not be already engaged
in the low carbon agenda.

35.6.4 Identify Roadblocks, Challenges, and 
Delays

Once the steps required to adjust the aspects of the
structural area being considered have been identified,
the next step in the road map involves the identifica-
tion of major roadblocks, challenges and areas of
potential delay that will be faced should the steps be
implemented. Once identified, investigation can be
carried out on how to avoid, amend, or remove such
barriers.

This stop would deliver the following outcomes:

1. The identification of potential roadblocks, chal-
lenges and/or delays to the specific steps to adjust
the structural area under consideration, which
may include technological, institutional, or market
barriers.

2. The identification of possible ways to avoid,
amend, or remove the potential roadblocks, chal-
lenges or delays, with specific mention of the par-
ties involved. 

3. The consideration of the strength of such barriers
to carbon structural adjustment and the identifica-
tion of leverage points to focus tools to reduce
such barriers.

35.6.5 Identify and Map Tools

Once the potential for value creation has been estab-
lished, and the existence of major roadblocks, chal-
lenges, and/or delays identified, the next stop in the
road map involves identifying and mapping tools that
can either manage roadblocks, challenges, and delays,
or enhance the value created by the adjustment. 

This stop would deliver the following outcomes:

1. The identification of potential tools that may be
used to implement the steps. It is anticipated that
these tools will be suitable for implementation with
involvement across the various actors involved in
the process.

2. The mapping of such tools to specific roadblocks,
challenges, and/or delays, as well as specific
opportunities to enhance value creation.

3. The investigation of perceptions related to the
identified tools held by stakeholders in the pro-
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cess as to their suitability and requirements for
implementation. 

35.6.6 Develop Strategic Approaches

Now that the process of following the road map has
created a list of specific aspects of the structural area
being considered that are recommended for investiga-
tion, an estimate of the potential value that can be cre-
ated, identification of steps involved and the associ-
ated barriers, and a list of possible tools to both reduce
the barriers and increase the value creation, the final
stop in the road map is to develop strategic
approaches. Such approaches will draw on enablers
and engage with key actors to create work plans to
undertake each step and implement the associated
tools. This may include consideration of options for
cross-sectorial collaborations. Understanding that it is
not feasible for all aspects of each structural area to be
adjusted at the start of the carbon structural adjust-

ment process, there needs to be a prioritization pro-
cess.

 In order to identify the priority of aspects to
focus on it is important to consider two factors, 

a.) the likely ‘Carbon Impact Factor’, and 
b.) the likely ‘Willingness to Adjust’. 

The carbon impact factor would take into account the
impact on the greenhouse gas emissions in the built
environment sector should the aspect identified at
stop 1 be adjusted as per the steps at stop 3. The will-
ingness to adjust would take into account the road-
blocks, challenges, and delays identified at stop 4,
along with a range of other considerations including
gauging political will, potential business and industry
support, and community views. 

Based on figure 35.5, the following three routes
can be undertaken:

Figure 35.5: A method for the prioritization of efforts based on the likely impact on greenhouse gas emissions and the
likely willingness to adjust in the area of focus. Source: Adapted by K. Hargroves from an adaptation by K.
Hargroves and C. Desha of the CBSM Methodology (McKenzie-Mohr/Smith 1999).
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• Route A: A focus on progressing actions with high
‘Carbon Impact Factor’ and high ‘Willingness to
Adjust’. 

• Route B: A focus on progressing parts with high
‘Willingness to Adjust’ and low ‘Carbon Impact
Factor’ by either:

B1.) ‘Leapfrogging’, by starting with an aspect
with a high ‘Willingness to Adjust’ and low
‘Carbon Impact Factor’ to build momentum
to then move on to aspects with slightly less
willingness and slightly higher carbon
impact, and so on…, and/or

B2.) ‘Aggregating’, by grouping aspects high will-
ingness to adjust and lower carbon impact
factor into a single multi-pronged pro-
gramme that delivers a combined high car-
bon impact factor.

• Route C: A focus on increasing the low ‘Willing-
ness to Adjust’ of aspects, including targeting spe-
cific barriers, starting with those with high ‘Car-
bon Impact Factor’. 

The willingness to adjust of each of the structural
areas along Route C can be influenced by various
activities, namely: 
• Standards and Codes: The willingness to adjust

standards and codes can be influenced by the
development of voluntary programmes that build
industry support and create experience to road-
test potential changes. This may be influenced by
demonstration projects for new technologies or
practices.

• Government Requirements: The willingness to
adjust government regulations can be influenced
by community behaviour change programmes that
can build voter support for action towards reduc-
ing greenhouse gas emissions.

• Taxation and Subsides: The willingness to adjust
taxation and subsides can be influenced by provid-
ing transparency on the payment of subsides and
the impacts on the economy. Furthermore, under-
standing of the various options for adjusting such
structures can provide clarity on the feasibility of
using them to encouraging activities that reduce
greenhouse gas emissions.

• Investment and Procurement Policies: The willing-
ness to adjust investment and procurement poli-
cies can be influenced by industry associations
through the development of voluntary industry-led
sustainability rating tools for infrastructure sustain-
ability that can lead to the inclusion in request for
tenders of the nomination of a minimum rating to
be achieved by the project.

• Professional Accreditation Requirements: The
willingness to adjust professional accreditation
requirements can be influenced by providing the
industry or sector with evidence of the value of
ratcheting requirements in line with advances in
technology or processes. Furthermore, an indica-
tion of the interest in such professional attributes
by major employers in the sector can influence the
emphasis placed on particular areas.

• Education Programme Accreditation and
Requirements: The willingness to adjust education
programmes can be influenced by programmes to
recognize and reward leadership in the coverage
of low carbon-related topics in programmes, such
as the Australian Campuses Towards Sustainability
Green Gown Awards.6

35.7 Concluding Remarks

Given the wealth of evidence regarding the economic,
social, and environmental impacts of not responding
swiftly to climate change, it is clear that a holistic and
strategic response is called for that will involve econ-
omy-wide adjustments to key structures in a manner
that involves multiple actors across society. It is also
clear that if undertaken in a robust fashion such a
focus could not only alleviate pressures on the envi-
ronment that stand to impact on economies, but also
contribute to delivering sustained economic growth,
job creation, and poverty eradication. The costs asso-
ciated with the environmental pressure created by
activities that contribute to GDP are rising and form-
ing a greater proportion of GDP. Further, such costs
are set to rise with the impacts of climate change
affecting all parts of the world’s economies in some
way. Hence the twenty-first century is looking to be
an era of major transition, one that requires a long-
term strategic approach.

Given that the world’s economies have experi-
enced many decades of growth based on unbridled
fossil fuel consumption, there has been little impetus
to act to reduce greenhouse gas. This means that
much of the policy and industrial strategy used to
achieve development in the past will need to be criti-
cally reassessed if it is to continue to deliver progress
into the future. Efforts to achieve a low carbon transi-
tion will need to be balanced with the level of embed-
ded infrastructure in each economy, as it does not
make financial sense to prematurely discard large

6 ACTS at: <http://www.acts.asn.au/initiatives/ggaa/>. 
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amounts of existing fossil-fuel-intensive industries and
replace them overnight. Nor does it make sense to do
nothing until such infrastructure reaches natural recom-
missioning or replacement time frames. As has been
common in each of the previous waves of innovation,
all sectors of the economy will be affected to differing
degrees by the imperative to reduce greenhouse gas
emissions, some requiring minor changes and others
requiring significant overhauls, and even closure.

This presents a significant challenge as if the pro-
cess takes too long we may fail the ecological impera-
tive, and if it is forced too soon we may fail the eco-
nomic and social imperatives. The challenge to
transition the economy to a low greenhouse gas emis-
sions future will need to be met with sophisticated
strategies that build on easily expanded emissions
reduction opportunities in the short term to provide a
platform for advances in the future. The risk of con-
tinued complacency and delayed action is that if green-
house gas emissions are not significantly reduced it is
very likely that the complexity of the impacts on our
planet’s biosphere may well overwhelm society’s ability
to find solutions.

There is now a greater level of clarity around
actions that can be taken to significantly reduce green-
house gas emissions across the world’s economies.
What is missing is a serious agenda to accelerate pro-
gress in this area that involves actors from across soci-
ety dedicated to working in a manner that delivers
economic growth and social well-being while achiev-
ing preferred greenhouse gas stabilization levels. Such
economy-wide changes are akin to the structural
adjustment of developing countries to improve short-
term economic performance. As mentioned in this
chapter, it may be the case that in the same way that
fiscal structural adjustment was formulated as a solu-
tion to underdevelopment in third world economies
in the twentieth century, a new form of structural
adjustment, such as ‘carbon structural adjustment’,
may need to be formulated as a solution to unsustain-

able development around the world in the twenty-first
century. Hence the scope of traditional structural
adjustment needs to be expanded to include mecha-
nisms that lead to a significant reduction in environ-
mental pressures, especially the reduction of green-
house gas emissions.

In order for such an approach to be successful it
will need to draw on lessons learned over the last two
decades from efforts to progress the sustainable
development and climate change response agendas,
and merge this knowledge into an economy-wide
structural change agenda. This chapter recommends a
focus on six key areas for carbon structural adjustment,
namely standards and codes, government require-
ments, taxation and subsides, investment and procure-
ment policies, professional accreditation requirements,
and education programme accreditation and require-
ments. An important consideration in the undertaking
of structural adjustment in these areas is the under-
standing that they involve a range of actors from across
society and that in order to maximize the potential for
carbon structural adjustment to be successful a ‘whole
of society’ approach is recommended.

Given that as part of a comprehensive carbon
structural adjustment agenda each of the structural
areas above would be investigated through the six
stops above, and that this would create a comprehen-
sive set of possible actions, this calls for a prioritiza-
tion process. It is recommended that each possible
action generated by the process be considered for its
likely ‘Carbon Impact Factor’, and the likely ‘Willing-
ness to Adjust’. Although the Carbon Structural
Adjustment Road Map process stands to identify a
range of direct interventions for each structural area,
the leadership and commitment from government for
such an approach has yet to be demonstrated. Hence
it is of vital importance that efforts are made to
develop complementary activities that increase the
willingness to adjust across the economy.
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36 Drivers and Barriers to Wind Energy Technology Transitions in 
India, Brazil and South Africa

Britta Rennkamp1 and Radhika Perrot2

Abstract

This chapter examines the drivers and barriers to innovation in the wind energy sectors in Brazil, India and
South Africa. We analyse actors and institutions that have played a role in the development and diffusion of
wind energy technologies in these countries from a technological innovation systems (TIS) perspective. We
introduce innovation capabilities, the enabling environment and policy-independent strategies as the main driv-
ers for the development of the TIS. This analysis will contribute to improving our understanding of drivers of
and barriers to innovation relevant to successful transitions towards cleaner technologies and less carbon-inten-
sive economies. We found that some countries are more successful in developing wind energy technologies
because of three factors: stronger technological capability, prime movers, and big market size, and this relates
to the enabling environment and policy incentives. We found that in India and Brazil, entrepreneurial activities
independent of public policy were critical for the development of the local wind energy industry. In South
Africa, policy-independent entrepreneurial activity was scarce and operated in an unfavourable environment
which hampered the development of a local wind energy industry. 

Keywords: Renewable energy, wind energy, technological innovation systems, innovation, enabling environ-
ment, India, South Africa, Brazil.

36.1 Introduction12

Why are some countries more successful than others
in catching up with creating local renewable energy
industries? What drives and hinders innovation in and
transitions towards clean technologies? These ques-
tions have only partially been answered in the research
literature. This chapter examines the drivers and barri-
ers to innovation in and development of local wind
energy industries in three developing countries: Brazil,
India and South Africa. All three countries are late-
comers in developing renewable energy industries,
with the intention of catching up in the competition
for mature technologies. 

The research literature on industrial development
provides some explanations for the process of catch-
ing up, which is never unique. Success and failure
depend on global competition and on the economic,
political and cultural circumstances as well as the
available skills. The literature often attempts to
explain the process of catching up in industrial devel-
opment as a whole. In this chapter, we will focus on
one technology. We propose a framework for the
analysis of drivers and barriers in wind energy tech-
nology development, based on the concept of tech-
nology innovation systems (TIS) and the main drivers
and barriers identified in the research literature. The
technology innovation system approach is a well-estab-
lished framework, which is useful for explaining tech-
nological transitions through seven functions. We apply
this framework to new evidence in the wind energy sec-
tors in Brazil, South Africa and India. 

Wind energy technologies were first developed in
Denmark and Germany in the 1970s. The leading com-
panies3 in both nations enjoyed the benefits of the
first movers in this innovation and continue to lead
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tre; Senior Fellow, African Climate and Development
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the global markets. In the early 2000s, the governments
of Spain and China helped the industry to catch up
through imposing local content requirements, and this
supported the creation of now globally operating com-
panies.4 India and Brazil were the next in line, and
attempted to attract global investment to grow local
industries. Although these countries had the advan-
tage of a large market, many of the countries’ institu-
tional and carbon lock-ins features either prevented or
slowed down the diffusion of wind energy technolo-
gies. South Africa only started a structured renewable
energy programme in 2011, and this did not include
the limited manufacturing capability in the country.
The programme aimed to attract investment from the
struggling industry through local content require-
ments, which fall short as a stand-alone industrial pol-
icy instrument. An analysis of drivers and barriers in
all three countries contributes to a better understand-
ing of different approaches to technological catch-up
strategies and factors for success and failure.

The main contributions of this chapter are i) the
allocation of the technology innovation system (TIS)
to new empirical evidence from the wind energy indus-
tries in Brazil, India and South Africa and ii) the refin-
ing of the technology innovation system framework
towards identifying drivers and barriers from the evi-
dence and from additional research literature. 

This chapter is structured as follows. In section
36.2 we present the current research literature on driv-
ers and barriers to technological catching up and pres-
ent the technology innovation system framework
based on Bergek, Jacobson and Carlsson (2008) and
Perrot (2012). Section 36.3 presents an analysis of tech-
nological transition in the wind energy sectors in Bra-
zil, India and South Africa, building on a dataset of 54
interviews, most of which were conducted for a
research project on low carbon development in 2012
and 2013.5 Section 36.4 presents the findings and con-
clusions.

36.2 Towards a Framework of Analysis 
of Drivers and Barriers to 
Successful Technological 
Development

Success factors for the technological and innovative
capability of a country depend on its enabling envi-
ronment or innovation infrastructure, the business
environment for innovation in the industrial clusters,
and the strength of the linkages between those two
(Furman/Porter/Stern 2002), as well as economic pol-
icy and taxes, access to resources, foreign technology,
and comparative advantages to competitors (Fu/Pie-
trobelli/Soete 2011; Lundvall/Borrás 2005; Peteraf
1993). The research literature identified these factors
quite clearly. It is less clear on successful strategies for
technological catching up.

Technological catching up is a difficult and compet-
itive endeavour, which is even more competitive in at-
the-frontier technologies (Cimoli/Dosi/Stiglitz 2009).
The race for new technologies reflects the inequalities
and income gaps between the industrialized and
developing worlds (Amsden 2003). A decision-maker
needs to be well informed on the prospects of fund-
ing a technology before allocating scarce public funds.
Choosing strategic sectors at earlier stages will be
more successful if decisions are well informed
through consultations with local innovators (Lund-
vall/Borrás 2005). Catching up in a technology race
requires strategic policy intervention. These interven-
tions are ideally grounded on a careful evaluation of
the factors that drive innovative capability. The history
of industrial development shows that most countries
have used localization and trade barriers at some
point to protect their industries from international
competitors (Cimoli/Dosi/Stiglitz 2009). Successful
strategies for catching up vary. There is no unique way
to pursue it (Fagerberg/Godinho 2005). The timing,
the number and quality of global competitors, other
countries trying to catch up in the same technology,
the interest and demand from local firms and the pub-
lic, the local skills base and the stage of technology
maturity are important to the success and likelihood of
catching up in an existing technology. A government
needs to assess carefully if it is worth trying if numer-
ous other countries have already tried to attract invest-
ment from a global industry.

Studies on innovation have produced the idea that
innovation is systemic, and best supported through
measures that understand innovation policy as a wider
economic policy which focuses on transforming the
institutional and organizational settings in which inno-

3 Vestas, Enercon, Nordex, Siemens.
4 Gamesa and Acciona in Spain, Goldwind and Sinovel in

China.
5 The Brazilian case study was funded by the MAPS pro-

gramme on Mitigation Action Plans and Scenarios. The
South African case study was funded by UNITAR. The
results of both studies have been previously published in
a working paper on local content requirements in Renn-
kamp and Fortes Westin (2013).
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vation occurs. As opposed to just ‘picking winners’
and supporting individual firms, innovation policy cre-
ates incentives, platforms and network opportunities
for businesses to interact with academic research and
society to maximize innovative output (Lundvall/Bor-
rás 2005). This understanding goes beyond the neo-
classical idea of policy intervention in the case of mar-
ket failure. The innovation systems approach has been
recognized as a useful tool for the analysis of techno-
logical transitions. In particular, the technology systems
approach has managed to specify concrete functions
which help to capture the structural characteristics, per-
formance and dynamics that lead to technological
change (Bergek/Jacobsson/Carlsson et al. 2008).

A technology innovation system is a network of
agents who interact within a particular institutional
infrastructure with the purpose of generating, diffus-
ing, and utilizing technology, according to the defini-
tion by Carlsson and Stankiewicz (1991). The unit of
analysis is the technology, as opposed to a nation,
region or sector. The technology innovation system
emphasizes institutions (government, universities,
research institutes and firms) that both drive and con-
strain the performance of a national innovation sys-
tem (NIS) (Winter 1993). The approach has success-
fully compared the development and diffusion of
wind turbine industries in Germany, the Netherlands
and Sweden (Bergek/Jacobsson 2003); analysed
renewable energy cases in Sweden and discussed the
two key processes that formed the TIS—legitimation
and the development of positive externalities (John-
son/Jacobson 2001); and analysed the development of
biopower in Sweden (Jacobsson 2008). There is a need
for further empirical analysis in developing countries
that are in the process of catching up with renewable
energies.

36.2.1 Functions as Main Components of a 
Technology System

Bergek, Jacobsson, Carlsson et al. (2008) suggest
seven functions in the technology innovation system
that influence the development, diffusion and use of
new technology or a transition to a low carbon tech-
nology:

1. Legitimation refers to creating social acceptance
of a technology and compliance with existing insti-
tutions. Legitimacy is a crucial consensus of the
beliefs and interests of actors in society, political
decision-making, research, and private business,
which allows for supportive regulation and resource
allocation.

2. Entrepreneurial experimentation refers to activities
by firms in experimenting, probing and testing tech-
nologies under conditions of high uncertainty
regarding the outcomes. Experimentation deter-
mines the success or failure of a TIS, which other-
wise will stagnate and fail to create innovation,
business opportunities and wealth. 

3. Resource mobilization refers to the allocation of
financial, material or human capital.

4. Influence in the direction of search refers to the
evolution of the TIS, which suggests a direction
which other firms and organizations follow. Suffi-
cient business opportunities or public regulations
are necessary to incentivize firms to do so.

5. Knowledge development and diffusion refers to
the actions that lead to the exchange of informa-
tion and learning between actors or networks of
actors. 

6. Development of positive externalities results from
investments or from favourable economic activi-
ties beyond the TIS. 

7. Market formation refers to activities that lead to
the creation of a demand or the provision of pro-
tected space for the new technology. 

The research literature has acknowledged the seven
functions as a useful measure for the development
and diffusion of new technologies (e.g. Musiolik/
Markard 2011; Suurs/Hekkert/Kieboom et al. 2010).
These functions help to identify drivers and barriers
to innovation and technological development
(Negro/Alkemade/Hekkert 2012). Most papers use
the framework to analyse innovation dynamics in
industrialized countries and mature markets. The litera-
ture on innovation processes in developing countries
identifies innovation capabilities and the enabling envi-
ronment as key determinants for the innovative per-
formance of a developing nation (Musiolik/Markard
2011). We combine the seven functions from the TIS
with the concepts of innovation capability, enabling
environment and policy-independent firms’ strategies.
These three concepts determine the success or failure
of innovation in developing countries, as we will see
in the literature and the analysis in the following sec-
tions. We summarize the framework in table 36.1 and
group the functions as drivers and barriers in a frame-
work for the analysis of the evolution of the TIS in
wind energy in three developing countries.

36.2.2 Innovation Capabilities

Five factors often hinder the diffusion of technologies
in developing countries: i) capability failures; ii) short-
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falls in the technical skills needed to adopt a new
technique; iii) organizational inadequacies which pre-
vent the exploitation of a new technique; iv) deficien-
cies in business skills; and v) information asymmetry
which prevents firms from taking rational decisions
(Arnold/Guy 1991). Innovation capability6 distin-
guishes between the capability i) to create new config-
urations of product and process technology, and ii) to
absorb and implement changes and improvements to
technologies, which are already in use. In the case of
low carbon innovation in developing countries, the
absorptive capability matters most. Absorbing solar and
wind energy technology imports into the national

energy mix, requires a strong base of local innovation
capability. 

Absorptive innovation capabilities emerge from
existing industrial structures and the knowledge base
generated in a country. These capabilities are often
deeply entrenched in old industry and knowledge
structures, behaviours and institutions. For example,
finance and banking, and skills and human capital
development, all critical for knowledge diffusion,
entrepreneurial experimentation and resource mobili-
zation, are centred on old processes and technologies
and often in large state owned companies. Market con-
trol by large companies and monopoly constellations
impede a ‘free’ choice for customers and bring the
search processes of firms to a halt (Johnson/Jacobsson
2001). Power shortages, which cause strong regulatory
changes, are often the only way to diversify from the
existing energy mix and institutional bases towards
innovative energy technologies such as wind.7

Table 36.1: Overview of the framework for analysis of Wind Energy Technology Drivers and Barriers. Source: The
authors based on Bergek, Jacobsson, Carlsson et al. (2008). 

Drivers TIS Functions Barriers Description

Innovation
Capability

• Knowledge

• Development and Diffusion

• Entrepreneurial Activities 

• Resource mobilization

• Influence in the direction of 
search

• Weak or fragmented inno-
vation capability

• Local search processes

Capabilities are weakened or 
fragmented when there are 
weak local linkages between 
institutions and industry. 
Capabilities drive these four 
functions of the TIS. Capability 
depends on pre-existing man-
ufacturing and industrial 
capacity with skills, design and 
innovation proximity to the 
technology and industry 
under consideration

Enabling Environment • Market Formation

• Influence in the direction of 
search

• Knowledge Development 
and Diffusion

• Resource mobilization

• Legitimation

• Unclear, conflicting policies

• Poorly articulated demand

• Market control by incum-
bents creating institutional 
and technological lock-ins

• Technology characterized 
by increasing returns

An enabling environment 
unlocks institutional lock-ins 
and drives the five functions of 
the TIS. 

Policy-independent 
Prime Mover Strategies

• Legitimation

• Positive 

• Externalities

• Entrepreneurial Experimen-
tation 

• Strategies of firms are sty-
mied due to a non-condu-
cive policy environment

• Market control by incum-
bents creating institutional 
lock-ins

Policy-independent Prime 
Mover Strategies are those 
strategies or initial activities of 
a firm or firms that prompt 
entrepreneurial activities and 
spur the development of an 
industry. Such strategies 
induces these three functions 
of a TIS 

6 Bell and Pavitt (1995) distinguish between production-
based and innovation capabilities under technological
capability as the capability to carry on producing goods
and services with given product technology, and to use
and operate given forms of process technology in exist-
ing organizational configurations.
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36.2.3 Policy-independent Firms Strategies 

The literature shows several examples of successful
innovation in wind energy technologies through firms
that have acted independently of public policy incen-
tives. Early grass-roots innovators of wind turbines and
solar collectors in Denmark and Austria evidence entre-
preneurial activities that started independently of pub-
lic policies. Although subsidies for renewable energy
from the Danish government created a large home
market later on, an important condition for a success-
ful industry was its early environment of learning-by-
doing and technological development among the
innovators and network of actors within the industry
(Brandt/Svendsen 2004). 

Such firms and organizations influence the direc-
tion of search substantially, because they identify new
opportunities. So-called ‘infrastructural’ organizations
have often played an important role in shaping major
new technologies and in identifying new opportuni-
ties (Bergek/Jacobsson/Carlsson et al. 2008). 

In other non-renewable energy cases, firms inde-
pendently initiated the development of an entire
industry (Carlsson 2007):8 examples are the US-based
Texas Instruments’ move to Bangalore, India; Olds
Motor Works in Detroit, US; and Shockley Semicon-
ductor’s move to Silicon Valley from Bell Labs, New
Jersey, US. The environment that existed in these cit-
ies or regions at that time was not unique, for similar
conditions existed elsewhere in the respective coun-
tries. Success or failure also depended on the creativ-
ity and persistence of the entrepreneur—with a good
element of luck (Carlsson 2007).

Public policy can support and sometimes even ini-
tiate the development of an industry in its early
phase—although spontaneous development and seren-
dipity seem to be more prevalent mechanisms (Carls-
son 2007). Carlsson (2007) shows that the frequent
role of public policy was to provide support and rein-
forcement at the late phases of industry formation—
once the technology and/or product has been legiti-
mized and positive externalities have been created.
The initial activities of one firm or a few firms might
prompt entrepreneurial activities among other firms
within the same location that share the same advan-

tages and policy environment, which leads us to the
next point.

36.2.4 The Enabling Environment 

When a technological trajectory is very ‘powerful’, it
will be difficult to switch from one trajectory to an
alternative one (Dosi 1982). We find these so-called
path dependencies created through specific technolog-
ical trajectories, especially in energy systems based on
fossil fuels, but they also emerge around other technol-
ogies, such as hydropower in Brazil. The beneficiaries
of the established energy system in developing coun-
tries follow their interests in maintaining the status
quo and slow the diffusion of renewable energy tech-
nologies through their influence on institutions and
policies. 

Energy based on fossil fuels still forms a techno-
institutional complex which is locked-in by mutually
reinforcing technological and institutional factors.
The techno-institutional complexes evolved histori-
cally into ‘systems of accumulation’, which benefit the
incumbent holding most of the capital and for whom
it is not in their vested interest to change existing
structures. Lagging efforts to transition to renewable
energy systems is partly attributed to the path-depend-
ent nature of these countries’ institutions, industry, and
organizational incumbents. Structural barriers to alter-
native energy development are the close ties between
fossil fuel industries and state-owned or private utilities,
which monopolize national energy generation and dis-
tribution, as Fine and Rustomjee (1996) explain in the
case of South Africa. Energy production and distribu-
tion structures are based on fossil fuels that are deeply
entrenched and locked-in within fossil-fuels-based
technological and industrial paradigms. Moreover,
fossil fuels are heavily subsided and this makes them
very competitive in comparison to fledgling and
unsubsidized renewable energy technologies. 

For this reason, a so-called enabling environment
matters for renewable energy to take off in energy sys-
tems which are locked in to large fossil fuel or hydro
powered energy systems. Often energy security and
power outages, rather than environmental concerns,
are the motivation for support programmes for alter-
native and renewable energy sources.

The role of public policy in creating an enabling
environment has been widely acknowledged in the
research literature. The innovation systems literature
emphasizes the role of agencies and public support
institutions in the interplay with researchers and engi-
neers based in innovating firms and universities (Lun-

7 The cases of Brazil and South Africa show that regula-
tory changes were only applied after severe power short-
ages in 2001 and 2007 (Rennkamp/Fortes Westin 2013).

8 See Carlsson (2007), which examines the role of individ-
ual actors as well as public policy in ten industry clusters
around the world. 
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dvall 1992; Lundvall/Borrás 2005; Nelson 1993). The
technology innovation systems (TIS) approach also
recognizes the importance of actors, institutions and
key policy issues in their influential roles within the
seven functions. The role of public policy is especially
relevant for the five functions of legitimation, knowl-
edge creation, resource mobilization, market forma-
tion, and influencing the direction of search.

The first TIS function, legitimation, refers to the
legitimacy of policy processes and determines politi-
cal outcomes. Legitimacy is a social construct of
shared beliefs, logic and interests, which establishes
success and failure in policy-making (Wallner 2008).
Beliefs in a political order sustain legitimacy and make
policy more likely to succeed. Legitimation refers to the
process of legitimizing the institutional order (Luck-
mann/Berger 1991). In unequal developing countries,
it is more difficult for policymakers to achieve legiti-
macy, because beliefs and interests diverge more
widely among social groups. These difficulties unfold
especially in the field of science, technology and inno-
vation policy, because the interventions are mostly
designed on the basis of industrialized countries’ expe-
riences and benefit the privileged rather than the poor
(Rennkamp, 2011).

This problem translates into the second and third
functions of knowledge creation and resource mobili-
zation, because ministries of science and technology
battle with small budgets and low R&D expenditure
rates of less than one per cent of GDP. In unequal soci-
eties where poverty prevails, priorities focus on policy
measures with more immediate and visible results that
matter to low-income voters. It becomes more difficult
to make the case for longer-term investment in indus-
trial development and innovation that provides sup-
port to established companies and research institu-
tions where the outcome is uncertain, because other
social grants payments, investments in general infra-
structure and safety seem more urgent.

The limited resources allocated for innovation
often benefit companies in the established technolog-
ical trajectories rather than benefitting new markets.
This problem relates to the fourth function, market
creation, which is directly related to the enabling envi-
ronment. In many developing countries in Asia, Africa
and Latin America, governments strictly control their
energy markets. Historically, energy and electricity gen-
eration counted as a state function with parastatal elec-
tricity companies at its core. These governance struc-
tures favour the use of the historically predominant
large-scale energy technologies, such as coal, nuclear
and large hydro. These technologies demand central-

ized energy systems which involve firm governmental
regulation. The interplay between actors in the gov-
ernment and the electricity and mining sectors can
lead to fixed political economic structures that
exclude any alternative trajectory. Once governments
decide to promote alternative and renewable energies,
there are several choices. Feed-in tariffs fix the price
and vary in quantity, whereas quotas and auction sys-
tems fix the quantity allocated in the market and
allow the price to vary. Both approaches have advan-
tages and disadvantages. International experience has
shown that feed-in tariffs can be beneficial in creating
a demand that leads to industrial development in first-
mover countries such as Germany. Auction and quota
systems, in turn, bring market prices down signifi-
cantly below the levels of the feed-in tariffs. The size
of the allocated market then determines whether local
content requirements added into the programmes can
have positive impacts on industrial development
(Lewis/Wiser 2007).

The choice of the incentive system has an immedi-
ate impact on the fifth function, the direction of
search. The incentive system determines the behav-
iour of firms and other organizations in developing
and diffusing new technologies. The market size and
local content levels, for example, shape the competi-
tion, visions and expectations in the sector. 

36.3 Analysis: Wind Energy 
Technology Innovation in South 
Africa, Brazil and India

India, Brazil and South Africa count as emerging mar-
kets in the wind energy sector. These markets differ in
maturity and size. This comparative analysis of the
wind energy sectors reveals similarities and differences
in the transitions towards cleaner energy technologies.
We apply the technology systems framework intro-
duced in the previous section. We structure the analy-
sis according to the three main factors that influence
the ability to catch up: innovation capability, policy-
independent firm strategies, and the enabling environ-
ment. We find that in all three countries innovation
capability was built up over time through a combina-
tion of individual firm strategies and government incen-
tives. 
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36.3.1 Policy-Independent Prime Mover 
Strategies 

In all three countries, we find prime mover companies
who have sought to deploy wind energy technologies
independently of any public policy incentive. These
three strategies differ from each other and have led to
very different outcomes. 

36.3.1.1 India 

Suzlon Energy Limited is an Indian wind power com-
pany and the fifth largest wind turbine manufacturer
by cumulative installed capacity, with 22,000 mega-
watts of installations globally. Suzlon was founded by
Tulsi Tanti in a move to secure his textile company’s
energy needs. India’s erratic grid power supply and the
rising cost of electricity were offsetting any profits the
textile company was making. The company was situ-
ated in the coastal region of Gujarat and the energy
generated using the wind turbines technology made
economic sense. It was a few years earlier that the Dan-
ish International Development Agency (DANIDA), at
the request of the Ministry of New and Renewable
Energy (MNRE), had begun two demonstration pro-
jects in the state of Gujarat and was creating interest
among the private sector. 

Tanti realized that other companies such as his
could benefit similarly and so started advising on the
use of the technology and introduced a business model
that helped its diffusion. Suzlon sought complete own-
ership of the design and technology of wind turbines
while its clients were responsible for twenty-five per
cent of the upfront capital investment. Suzlon arranged
the remaining seventy-five per cent on loan, which
banks were initially very reluctant to fund.9 In Jolly
and Raven (2013), this is an example of “the activities
of actors who have interest in particular institutional
arrangements and who leverage resources to create
new institutions or to transform existing ones”
(Maquire/Hardy/Lawrence 2004: 657). 

DANIDA was the first foreign development agency
to show interest in the potential Indian wind power
market back in 1986. DANIDA helped two state agen-
cies10—Tamil Nadu Electricity Board (TNEB) and the
Gujarat Energy Development Agency (GEDA)—to

develop demonstration wind farms, and experience
was gained in wind farm planning, implementation
and management. Three Danish firms worked closely
with local partners to develop indigenous technical
capacity and skills while Danish contractors manufac-
tured and delivered the turbines and most of the tow-
ers (Jolly/Raven 2013). 

These demonstration projects in India were very
successful, for they legitimized the technology by wid-
ening participation and creating interest among the pri-
vate sector regarding the potential of wind energy.
They also influenced the direction of search by estab-
lishing technical and economic viability. The pro-
gramme also instigated new entrepreneurial and indus-
trial activities, including cooperation between Indian
and foreign firms (Jolly/Raven 2013). Because of these
programmes, Danish–Indian joint ventures between
NEPC India Ltd. and Micon and between Vestas and
RRB Energy Ltd. were established in 1987.

36.3.1.2 Brazil

As in the cases of Indian and South Africa, there was
no direct innovation capability in the Brazilian wind
energy sector until the early 1990s. The first wind tur-
bine in Brazil started to rotate its blades in 1992, as
test equipment on Fernando de Noronha, a small
island 500 km off the shores of Pernambuco in north-
eastern Brazil. The islands’ energy supply depends on
shipped petrol. Wind was supposed to diversify this
dependence, but visual concerns about polluting the
island’s landscape made a larger use of wind energy
unfeasible. 

Two companies entered the wind energy sector in
Brazil in the mid-1990s independently of any govern-
ment programme. 

 The original equipment manufacturer (OEM)
Wobben, a subsidiary of the German company Ener-
con, was the first company to build turbine factories
in Brazil. Wobben was founded in 1996. Eighteen years
later, the company has three factories in the country,
with the main production site in São Paulo and two
smaller sites in the north-east. 

Enercon’s CEO recognized Brazil’s market poten-
tial for wind energy early and founded the Brazilian
subsidiary six years prior to any renewable energy
incentives programmes.11 The rationale for Enercon
to invest in local production rather than choosing an
import strategy was to build up local capability for the
Latin American market and use the advantages of the

9 By 2008, about forty to fifty Indian banks were financ-
ing wind power projects for Suzlon clients (Nirmalya
2009). 

10 The states of Tamil Nadu and Gujarat have long costal
shores along the Arabian Sea and the Indian Ocean
respectively. 11 Interview CEO Wobben Brasil.
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prime mover. In the 1990s, investing in Brazil seemed
safer than investing in the Asian markets, where cases
of industrial spying and reverse engineering were
more frequently reported.12 Registered as a Brazilian
company, Wobben can set up its contracts and project
finance in local currency and reduce the exchange risk.
The company employs exclusively local staff totalling
1,200 employees. German staff is usually only present
temporarily for specific training purposes.13 

The Brazilian wind blade manufacturer Tecsis was
founded in 1995 as a spin-off from the aviation indus-
try. The company received its first contract from Wob-
ben/Enercon for blade manufacturing. Wobben was
manufacturing blades in-house at the time and wanted
to outsource this production line. Tecsis had the neces-
sary know-how from the aviation industry and started
to produce 19 m blades. Tecsis managed to establish
itself slowly in the market through this opportunity.14

Today, the company is the leading blade manufacturer
in Latin America and continues to supply Wobben for
its export market. 

Wobben and Tecsis’ entrepreneurial experimenta-
tion activities contributed significantly to at least three
other functions in establishing the wind technology
innovation system. Firstly, the investment increased
legitimation of wind energy technologies in the coun-
tries. The company managed to set up a number of
parks before the government’s support programme
for renewable energies started. This helped to show
that wind energy is a functional alternative technol-
ogy, although the prices at the time were still compar-
atively high because of the lack of scale. Secondly,
resource mobilization into local production and staff
helped build innovation capabilities in the firm and in
the country. Thirdly, knowledge diffused through sub-
contracting and the drawing of innovation capabilities
from third-tier sectors, such as the aviation sector. 

36.3.1.3 South Africa 

South Africa is a latecomer to wind energy compared
to Brazil and India. Like the other two countries, it
took a long time to decide on an incentive programme.
In the meantime, some companies developed inde-
pendent demonstration projects. The Klipheuwel wind
farm came on grid in 2003 with 3.2 MW and the Dar-
ling wind farm in 2008 with 5.2 MW. The equipment

for these parks was mostly imported, apart from a few
towers which were built on site. 

One company, IWEC, tried to manufacture wind
turbines locally in anticipation of a larger wind energy
market from 2006. IWEC entered into a licence agree-
ment for technology and knowledge transfer with the
German manufacturer Aerodyn. In 2012, IWEC pro-
duced its first full turbines with sixty per cent locally
manufactured components. The main challenges for
reaching scale in production were restricted finance
opportunities for locally manufactured technologies,
and restrictive regulation which made it difficult to
acquire power purchase agreements. After the main
investor pulled out of the business, the market closed
up for IWEC and the company went into liquidation
in 2013. The Renewable Energy Independent Power
Producer Procurement (REIPPP) Programme, which
opened the market to independent power producers
for the first time, initially targeted renewable energy
plants that produce more than 5 MW. It also required
at least two years of experience and proof of success-
fully established plants, a condition which was diffi-
cult for local newcomers to meet and which advan-
taged foreign multinational companies. 

36.3.1.4 Summary

The Indian joint venture strategy combined a local
firm strategy through joint ventures with more mature
wind energy companies. This strategy combined exist-
ing innovation capability with technology transfer
from the more mature companies. The South African
case showed a similar case of a South African com-
pany, although run by foreigners, partnering with a
German company, but only through a licence agree-
ment. The absence of incentives for new independent
producers at the time disadvantaged local prime mov-
ers in entering the local market. The Brazilian case
demonstrated that capability emerged mostly from the
strategy of one multinational company which sought to
strategically build up domestic capability to position
itself for a future market. All three countries demon-
strated entrepreneurial experimentation. The success
and failure of these efforts depended to some extent
on the enabling environment, and this will be
explained in more detail in the following section. 

36.3.2 Enabling Environment 

The regulatory frameworks for renewable energy dif-
fer significantly between India on the one hand and
Brazil and South Africa on the other. The Indian gov-
ernment engaged in a wider industrial policy reform

12 Interview Wobben representative.
13 Interview Enercon representative.
14 Interview CEO Tecsis Brasil, see at: <https://www.you-

tube.com/watch?v=_1s07ELbJgk>.



Drivers and Barriers to Wind Energy Technology Transitions in India, Brazil and South Africa 783

whereas the Brazilian and South African administra-
tions only applied local content requirements as their
main industrial policy instruments. 

36.3.2.1 India

Foreign companies could legally increase their equity
shares to above forty per cent after the industrial pol-
icy reforms of the early 1990s. Equity rose to forty-nine
per cent in most sectors and a hundred per cent in
some. This move encouraged private sector participa-
tion in many sectors and several Indian companies
faced increasing technological and competitive pres-
sures. As a counter-reaction, Indian companies began
importing more efficient technologies and increased
in-house R&D expenditure (Lall 1987). At the same
time, the government of India started to focus its
wind energy policy on stronger private sector involve-
ment. This involved extending public finance to private
sector wind power projects and providing fiscal and
financial incentives to encourage private investment.

The industrial reforms of the 1990s removed many
of the restrictions. At the time of the emergence of a
wind energy industry in the 1970s, Indian companies
lagged behind the technological frontier and innova-
tion capabilities of its international counterparts.
Importing older technologies was common practice at
the time. Little effort was made in adapting and
improving these technologies for domestic use (Kris-
tinsson/Rao 2008). Most Indian firms were observed
to make minimal R&D investment in technologies as
they already had access to a highly protected and
uncontested home market (Lall 1987). 

Actual development and growth of the wind
energy sector in India began in the 1990s under the
Ministry of New and Renewable Energy (MNRE),
and by the late 2000s wind power had significantly
increased, making India the country with the fifth
largest installed wind power capacity in the world.
The development and implementation of wind energy
technology in India co-evolved with major institutional
interventions such as financial support schemes, tech-
nology policies, technical standards, grid connection
rules, industry organizations and international collabo-
rations (Jolly/Raven 2010). Each state has its own
power regulatory, transmission and generation author-
ity, and a range of state-level wind energy programmes
and economic incentives associated with the state’s
renewable energy resource.

Entrepreneurial activities with the Danes further
spurred on domestic manufacturing through a series
of licensing agreements with other foreign companies
such as the German Enercon, Nordex and DeWind.

Many Indian companies diversified to reap the benefits
of the economic and technological opportunities
which the reforms presented. For example, Shriram
had diversified from the financial sector into an energy
engineering company by 2001. The company entered
into a technological joint venture with an Italian com-
pany in 2007 to jointly manufacture and install large-
scale wind energy generators. This process of licens-
ing the production of foreign-developed wind turbines
resulted in the introduction of somewhat old and small
models but it nonetheless allowed for the use of local
labour assets and the local production of wind turbines
at a lower cost (Neij/Dannemand Anderson 2012). 

Suzlon bought two European companies that
helped expand its technological capability in gearbox
manufacturing. Knowledge development and diffu-
sion processes in India are being enhanced and sup-
ported through the development of such international
knowledge links and networks. The innovation path
in India is characterized by massive support for
domestic market formation and an enhanced knowl-
edge development and diffusion process made possi-
ble through knowledge spillover from foreign manu-
facturers (Neij/Dannemand Anderson 2012). 

A series of incentives and policies formulated in
India influenced the direction of search and market
formation. These policy and fiscal incentives success-
fully assisted the development of the wind energy
industry in India (Kristinsson/Rao 2007). Tax exemp-
tions of 100 per cent for some wind turbine compo-
nents, and an accelerated tax depreciation of 80 per
cent, along with feed-in tariff rates for large scale
wind technologies, were implemented (GWEC 2011).
Since 2011, the Indian government has allowed 100 per
cent foreign direct investment (FDI) in renewable
energy generation projects.

A notable barrier to wind energy in India is the
presence of a single utility that monopolizes the entire
energy market, including national electricity transmis-
sion. This structure hinders the diffusion of renewa-
ble energy in many developing countries. The utilities
often pursue their interest in fossil fuel technologies,
and hinder the development of a successful wind
energy industry (Kristinsson/Rao 2008). In India,
there is resistance among the state-run utilities15 to
granting ‘third party sale’16 facility to wind power pro-
ducers (Kristinsson/Rao 2008). Further, there is lack
of an appropriate regulatory framework to facilitate

15 Each state in India has its own independent power gen-
eration and distribution facilities owned and managed
by state-run utilities.
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the purchase of renewable energy from outside the
host states; inadequate grid connectivity; high wheel-
ing costs17; and bureaucratic delays in acquiring land
and obtaining statutory clearances (GWEC 2011). 

36.3.2.2 Brazil 

Both in Brazil and South Africa, incentives for renew-
able energies were direct consequences of shortages
in the electric power supply. In Brazil, the shortages
resulted from the lack of rain for the hydropower
plants, but the blackouts also demonstrated the lack
of planning and lack of investment in the electricity
supply sector. Hydropower is the main source of elec-
tricity production in Brazil. 

In 2002, the government announced the Incentive
Programme for Renewable and Alternative Energy
(PROINFA), which supported other renewable energy
sources, including wind, in form of a feed-in pro-
gramme. The programme offered a price of R$ 300
(US$ 128) per MWh of wind energy to power produc-
ers under a power purchase agreement for twenty
years through the utility Eletrobrás. The aim was to
add 3,300 MW generation capacity, of which forty-
three per cent was supposed to come from wind. The
national development bank (BNDES) offered inexpen-
sive loans for financing up to eighty per cent of the pro-
ject value. Despite these high-level incentives, the imple-
mentation of the programme progressed very slowly. 

By 2006, only six of the seventy-five planned parks
had been built. The reasons for the delay were the
sluggish bureaucracy, which issued environmental per-
mits very slowly, and the local content requirements
of sixty per cent. PROINFA intended to attract for-
eign OEMs to produce in Brazil, but it was difficult
for new companies to fulfil these requirements from
scratch.18 Wobben and Tecsis benefitted from the
local content requirements and supplied most of the
technology to the developers. In 2012, Wobben pro-
vided 1 GW of the 2 GW installed wind capacity, most
of which still came from contracts under PROINFA.
However, the capacity to produce locally was mostly
limited to these two companies. The slow implemen-

tation of PROINFA eventually led to a change in the
incentive system. 

In 2009, the Brazilian government decided to pro-
cure additional wind energy capacity through a com-
petitive auction system implemented through the reg-
ulator ANEEL, the Energy Research Enterprise (EPE),
and BNDES. Local content requirements of sixty per
cent remained the main industrial policy component,
but now these requirements were optional for those
companies who wanted to take advantage of the loans
of 0.9 per cent from BNDES. Companies with their
own financial schemes were free to import, but only a
Chinese manufacturer tried this in Aracajú, and failed.

The auction system produced wind energy capac-
ity at a very quick pace. The competitive bidding pro-
cess brought prices down to a third of the original
feed-in tariff under PROINFA. The auction system
worked on the opposite principle from the feed-in tar-
iff. It did not set a fixed price but a fixed quantity,
which bidders competed for at a flexible price. In
2014, the incentive system produced 3.6 GW installed
capacity in 148 wind parks.19

The incentive systems both under PROINFA and
the auctions increased legitimation for wind technolo-
gies and the development of the sector in the country.
The auction system attracted twelve international
OEMs to do business in the country. After three
years, five OEMs managed to set up local manufactur-
ing facilities to fulfil the local content requirements,
while others left the market.

Significant resources to support wind energy sec-
tor development within the incentive programme
came through the loans at 0.9 per cent from BNDES.
These resources were compensated to some extent
through determining the market size rather than guar-
anteeing a fixed price, because the costs came down.
Market size matters for the successful implementation
of local content requirements, because markets that
are too small deter investors. The Brazilian govern-
ment solved this problem by announcing 11 GW of
total capacity by 2020 according to the EPE. 

36.3.2.3 South Africa

The South African electricity supply system is locked
in to coal just as the Brazilian system is locked in to
hydropower as the main source. In 2008, the country
experienced major blackouts, which raised serious
questions about planning and investment in future

16 Third-party sale amounts to allowing wind power pro-
ducers to use the grid infrastructure to sell power to any
industrial client at any mutually agreed rate.

17 Wheeling refers to the transfer of electrical power
through transmission and distribution lines from one
utility's service area to another’s.

18 Interview Gamesa representative. Gamesa left the Bra-
zilian market temporarily and only returned once the
incentive system changed.

19 Brazilian Wind Energy Association Abeeólica; see at: <
http://www.portalabeeolica.org.br>.
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capacity. The National Energy Regulator (NERSA)
started a process for a feed-in tariff for renewable
energies in 2009. Eventually, the Department of
Energy and the National Treasury decided in favour
of a competitive bidding programme for a determined
market size, rather than paying out feed-in tariffs. The
reasoning for this decision was that a feed-in did not
comply with the country’s procurement rules. 

In 2011, the REIPPP Programme started to procure
3.7 GW of renewable energy including wind through
three bidding rounds, which concluded in November
2013. In these three rounds, 562 MW, 634 MW and 787
MW respectively were allocated to wind power, which
leaves almost 2 GW to be built by 2016. The prices
dropped by twenty-two per cent from the first bidding
round to the second—from R1140 (US$ 114.27) to R890
(US$ 89) per MWh—and again in the third round to
R310 per MWh (US$ 31), which is lower than current
new-build coal prices.20

As with the Brazilian programme, the REIPPP Pro-
gramme requires the bidders to fulfil socio-economic
development criteria, including local content. The
bidding criteria are composed of seventy per cent
price determination and thirty per cent local content
and social development criteria. The local content
requirements are slightly different from the Brazilian
ones in that the bidders can provide a range and not
a fixed percentage. The targets increased in each bid-
ding round from twenty-five per cent to forty-five per
cent and then to sixty-five per cent. Translated into
actual technologies, this means that the local content
in the first round can be covered through the balance
of plant, that is, the infrastructural components. The
second round requires locally made towers. In the
third round, nacelle boxes and blades would have to
be made locally, and this requires a local manufacturer
(Rennkamp/Fortes Westin 2013). The local content
requirements were met to averages of twenty-one per
cent and thirty-nine per cent in the first two rounds.
Meeting the local content requirements for the third
round will require blade manufacturing. Two local
companies and the Danish LM blade manufacturer
are currently assessing the possibilities of local manu-
facturing in South Africa. 

Like the Brazilian programme, the South African
REIPPP Programme targets knowledge transfer and
diffusion through investment from international
OEMs in the local market. Both countries have highly

regulated electricity markets in which the government
can determine the market space for each technology.
The allocated market size for wind, however, is much
smaller than in Brazil and does not necessarily trans-
late into profitable investment opportunities.21 In
terms of resource allocation, the South African pro-
gramme offers just the market opportunity and the
power purchase agreement. The programme does not
provide for any loans or tax reductions. The develop-
ers need to acquire finance from the commercial
banks, or the development bank IDC whose rates are
similar to the offers of the commercial bank. The
National Treasury claims one per cent of the invest-
ment to cover the administration costs. These have
now become a surplus and the Treasury is looking into
ways of spending these resources. The programme
does not rely on support from tax revenue and is cur-
rently producing additional revenue. The impact on
legitimation of renewable energy was very high, as the
market could not take off for a long time without
changes in the regulatory framework. 

36.3.2.4 Summary

The successful industrial policy reform in India spilled
over into the wind energy sector and allowed Indian
companies to enter joint ventures and acquire foreign
firms, and this increased the R&D activities. State util-
ities remain obstacles to the market size by objecting
to power purchase agreements. In Brazil and South
Africa, in turn, industrial policy was rather designed
as trade policy, through the narrow local content
requirements. In Brazil, these requirements were more
fruitfully implemented, because the allocated market
size was more significant, and the foreign OEMs
could enjoy the incentive of inexpensive loans and
existing innovation capability in Wobben and Tecsis.
In South Africa, however, local content requirements
were not connected to any fiscal incentive or loan
scheme. Local firms especially struggled to enter the
market because the incentive system narrowed down
access and the relatively small market size made the
bidding process highly favourable to experienced
international OEMs.

36.3.3 Innovation Capabilities 

This section analyses the innovation capabilities
touched on in the previous sections from a historical
perspective. Innovation capabilities were built through

20 South African Wind Energy Association; see at: <http://
www.greenbusinessguide.co.za/wind-power-cost-drops-
even-further-below-coal/>. 21 Interview LM representative.
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the sum of independent prime mover strategies and
the effects of the enabling environment. 

36.3.3.1 India 

It was in the early 1900s that Poul Le Cour of Den-
mark started experimenting with wind turbines and
blade designs. At that time, knowledge about aerody-
namic flows around blades was underdeveloped and a
new aerodynamical theory emerged, largely due to the
efforts of three Danish scientists (Kristinsson/Rao
2007). Developing and exchanging the theoretical and
applied knowledge of aerodynamic flows became crit-
ical to the success of the Danish wind energy industry.

The Council of Scientific and Industrial Research
(CSIR) established the National Aerospace Laborato-
ries (NAL) of India in 1959. Its mandate is to develop
civilian aerospace technologies with strong science
and design capabilities while its multidisciplinary
focus allowed it to initiate one of the first projects on
wind energy in India back in the 1960s, when NAL
developed the first models of wind turbines for rural
applications, used for water pumping and battery
charging.

In 1983, India decided to develop a Light Combat
Aircraft (LCA) for which NAL began to work closely
with two other institutions, the Indian Space
Research Organisation (ISRO)22 and the Defence
Research and Development Organisation (DRDO).23

Collaborations with and research projects with these
institutions quickly pushed up NAL’s capabilities sev-
eral notches and by 1990, NAL had become a world-
class aerospace laboratory. Its technological capabili-
ties covered advanced computational and experimen-
tal fluid dynamics, including the use of smart materi-
als, all capabilities required in the development of
wind energy technologies. Around 2006, NAL became
involved in the development of a 500 kW low-cost,
indigenous, horizontal axis Wind Energy Generator
(WEG) that claimed to be cheaper and better suited
to Indian conditions than the European ones being
sold in India at that time. This was a joint venture
between the Structural Engineering Research Centre
(SERC), Sangeet Group of Companies and the Centre
for Wind Energy Technology (C-WET).

Research and knowledge linkages between the
industry and NAL were weak. Public resources for
technological development were mobilized in a frag-

mented and silo-like manner. Although innovation
capabilities and skills in aero- and fluid dynamics
existed in organizations such as NAL, there is no evi-
dence of these capabilities directly spilling over into
entrepreneurial activities within the industry.

This fragmentation in resource mobilization and
the fracture in knowledge links between the industry
and public research organizations came about as a
result of the restrictive nature of import-led substitu-
tion industrial development policies and the Licence
Raj system24 that was in place for four decades from
the 1950s. Though this encouraged industrial and
innovation development capabilities in large-scale
industries such as petrochemicals, steel and automo-
bile manufacturing, the licence system significantly
restricted the wider participation of entrepreneurial
firms and activities in high-level and medium-level
technology-based areas. It is also for this reason that
many of the innovative capabilities built within public
research organizations (PROs) were unable to trans-
late into applications for the industry. The impor-
tance of the criticality of the link between PROs and
the industry went under the radar for a long time in
India.

One of the essential components of the successful
development of the Danish wind energy industry
since the 1970s has been the testing and certification25

of its turbine and blade technologies (Douthwaite
2002). Testing and quality certification programmes
and initiatives influence the direction of search by
affecting the perceptibility of the requirements of
actors and may influence further investments in the
technology by improving the reliability of the technol-
ogy in the market.

From quite early on, there were strong influences
on the direction of search in India, and this helped
build a wind energy industry through new investments
and entrepreneurial activities that improved the per-
ception and reliability of the technology. In 1994, two
training institutions were established under a Danish
cooperation programme to train regulatory authori-
ties, municipalities and companies about the impor-
tance of and need for quality assessment and certifica-
tion of wind turbines (Kristinsson/Rao 2008). In 1998,
the Indian Ministry of New and Renewable Energy

22 By then India had launched its first successful space
vehicle and its space programme had begun to mature.

23 Soon afterwards, DRDO started its own missile devel-
opment programme.

24 Licences were given to a select few and up to eighty gov-
ernment agencies had to be satisfied before private com-
panies could produce something and, if granted, the
government would regulate production.

25 In Denmark, this process was led and institutionalized
by Risø Laboratories.
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(MNRE)26 set up the Centre for Wind Energy Tech-
nology (C-WET), an R&D institution with similar test-
ing and certification facilities to Risø. Both India and
China have developed technology certification pro-
grammes to ensure high-quality domestic wind tur-
bines (Kristinsson/Rao 2008; Neij/Dannemand
Anderson 2012). Countries such as the US that did not
have testing and certification processes for emerging
wind turbine models experienced severe market trust
problems (Neij/Dannemand Anderson 2012).

In 1995, MNRE (previously MNES) issued guide-
lines that obliged private wind farm developers to
produce Detailed Project Reports (DPRs) that con-
tained detailed information on micro-siting,27 the
selection of wind turbine equipment, operation and
maintenance data and performance evaluation (Jolly/
Raven 2010). Although this was to ensure that incen-
tives provided by the central and state governments
were not misused, it contributed to influencing the
direction of search and strengthening knowledge links
between various actors. State electricity boards, state
nodal agencies, manufacturers, developers, and inves-
tors became aware of the need for joint and planned
development and implementation of wind power pro-
jects (Jolly/Raven 2010).

36.3.3.2 Brazil 

In Brazil, innovation capabilities in the wind energy
sector emerged through a combination of the
resource mobilization, entrepreneurial experimenta-
tion and knowledge diffusion of Enercon and the
spin-off firm Tecsis from the aviation sector. Local
capabilities from a related sector matched with the
opportunities created through the foreign OEM. Capa-
bility at a larger scale only really took off once the auc-
tion programme opened the market to the interna-
tional industry. The content requirements, however,
only incentivized the local manufacturing of low to
medium technological content, namely the infrastruc-
tural components of the balance of plant, the tower,
blades, nacelle box and the hub. The gearbox and
other micro-electrical components continue to be
imported (Rennkamp/Fortes Westin 2013).

Local content requirements were the only instru-
ment to stimulate ‘knowledge creation’ through for-
eign direct investment-driven technology transfer in
the auction programme. There were no explicit sup-
port mechanisms for innovation beyond the technol-
ogy transfer through the OEM. When 2 GW were
installed in 2012, the Wind Energy Association initi-
ated a network to seek public policy support for inno-
vation through a network of business, university
researchers and government to fill the gap.28

36.3.3.3 South Africa

In the South African situation, the wind energy sector
started building innovation capabilities mostly from
scratch. The innovation capabilities before the pro-
curement programme were built up tediously through
partnerships with international companies. IWEC
tried through licensing, the Darling wind farm
through imports. Finally, the procurement pro-
gramme limited market access to only mature OEMs
that can present evidence of at least two years of expe-
rience, which inadvertently excluded start-up firms.
Nationally, innovation capability increased through
the REIPPP incentive programme, but it channelled
these capabilities through the foreign OEM (Renn-
kamp/Fortes Westin 2013). As a result, the focus on
local content requirements nurtured low technologi-
cal content and benefited civil construction firms
more than wind energy technology companies in the
first and second bidding rounds. With growing con-
tent, the industry accounts for producing medium
technological content including blades in order to ful-
fil the content requirements. 

As in the Brazilian case, the incentive programme
influenced the direction of search and entrepreneurial
experimentation significantly. The programme
attracted significant international investment into the
country. So far, there has not been significant resource
mobilization through the REIPPP programme to sup-
port R&D. Several initiatives fill part of the gap.
Research at the Universities of Cape Town and Stel-
lenbosch focuses on smaller scale wind turbines. The
Cape Peninsula University of Technology and the Nel-
son Mandela Metropolitan University host a joint
training centre for wind energy engineers with sup-
port of the German development cooperation agency.
By 2014, the Local content requirements produced
two tower factories who manufacture about 140 tow-
ers per year. The first manufacturer in Port Elizabeth

26 MNRE is a Ministry of the Government of India relat-
ing to new and renewable energy. It has its origins in the
oil price shock that led to the establishment of a Com-
mission for Additional Sources of Energy in 1981. The
Commission was renamed in 2006.

27 Where to place individual wind turbines in a larger wind
farm. 28 Opening of Brazil Wind Power 2012, Rio de Janeiro.
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received most of the contracts from the OEMs for
towers in rounds 2 and 3. The second manufacturer in
Cape Town opened its gates only towards the end of
2014. Some local companies struggle to meet the cur-
rent demand on time. The debates on sense and non-
sense of local content requirements under the current
market size continue between the OEMs and the
Department of Trade and Industry. While the DTI
aspires to increase the local content requirements to
60–75 per cent and to move to the next step of local-
izing blade manufacturing, the OEMs worry about the
quality, timely delivery and cost of local production.29 

36.3.3.4 Summary 

The three drivers and barriers to successful technolog-
ical catch-up have had significant impacts on the evo-
lution of wind technology systems in all three coun-
tries. Existing innovation capability in India and Brazil
facilitated the evolution of the wind sector. Once the
incentive systems were put in place, companies could
draw on this comparative advantage. In the Indian
case, significant innovation capability entered through
Suzlon’s acquisition of Danish companies. In the Bra-
zilian case, the policy-independent firm strategies of
Enercon and later Tecsis built a significant base of
innovation capability, which advantaged the compa-
nies in complying with local content rules. Their capa-
bility also allowed others to be supplied with the nec-
essary local content. The main influence on the
direction of search, which sped up the wind energy
technology system, was the auction system. The auc-
tions created a significant market size of 11 GW, which
attracted the interest and investment of the global wind
energy industry. Five international original equipment
manufacturers have established themselves in the mar-
ket over the last five years. 

The South African case showed that a lack of an
enabling environment can become a barrier to innova-
tive capability built through policy-independent strate-
gies. Once these rules were changed, the technology
system could evolve. As in the Brazilian case, the com-
petitive bidding programme attracted the global
industry’s interest and investment. The market size is
not as significant as in Brazil. 

All three cases show that innovation capability
only builds up over time and requires long-term com-
mitment over time from companies and public sup-
port programmes. Capabilities and the knowledge

base lie at the core of the technology system. The
Indian case showed that historically-grown capability
in the NAL flourished once the enabling environment
supported it. In the Brazilian case, the international
equipment manufacturer built capability with a long-
term vision, which paid off once the market was
established. In the South African case, early capabili-
ties and knowledge bases could not unfold in an unfa-
vourable environment. Subsequent initiatives by uni-
versities are attempting to establish a knowledge base,
and this will build capability in the longer term. Longer-
term private sector commitment will be necessary to
turn this knowledge into the market, which again will
depend on a significant market size. Local content
requirements function effectively as a trade barrier, but
will have to be complemented through further sup-
port in order to establish a knowledge base to sup-
port the technology system. 

36.4 Conclusion 

The three cases above show that different combina-
tions of the seven TIS functions are prevalent in the
different countries. Each of these functions can con-
tribute to the success or failure of a wind energy inno-
vation system. In all these countries, knowledge diffu-
sion, entrepreneurial activities, experimentation, and
resource mobilization were found to be locked in to
each country’s existing knowledge, industrial structures
and institutions. However, they do in fact induce posi-
tive externalities and initiate a process of legitimation
within the TIS of each country. 

A common feature of these countries is a ‘power-
ful’ technological trajectory based on fossil fuels, or
large hydropower in the case of Brazil. When trajecto-
ries are powerful it is difficult to switch from one tra-
jectory to an alternative one, and elements of path
dependencies and institutional lock-ins become com-
monplace. 

We found that Brazil and India have been more
successful in catching up so far because of two factors:
firstly, in both countries prime moving companies accu-
mulated innovation capabilities independently from
public policy incentives. This absorptive capability sped
up the development of the wind technology system in
both India and Brazil, whereas the South African mar-
ket needed to build capability almost from scratch. 

There is no guarantee that independent firm strat-
egies will succeed or fail. In all three cases, a partner-
ship with a company from a mature wind energy mar-
ket was necessary to trigger knowledge and technology29 Interviews with OEMs at Windaba 2014; Discussion

Panel of OEMs and DTI at Windaba 2014.
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transfer. In the Indian case, the Danish cooperation
agency supported the joint venture between Danish
and Indian firms, which eventually led to the success-
ful transfer of technologies to Indian companies. In
Brazil, the well-established OEM operated under a
Brazilian name and invested significant resources. The
South African case, in turn, was smaller in scale, with
fewer resources and support from an overseas com-
pany or donor. Another important factor for the failure
of IWEC’s strategy was the difficult and unsupportive
policy environment for smaller-scale, local innovators.

Innovation capabilities emerged through a combi-
nation of resource mobilization, entrepreneurial
experimentation and knowledge diffusion in Brazil,
so the local capabilities from a related sector, the avi-
ation sector, matched the opportunities created
through the foreign OEM in the wind energy sector;
while in India, although innovation capabilities and
skills in aero- and fluid dynamics existed within public
research organizations (PROs), there is no evidence of
these capabilities spilling over to the industry. So inno-
vation capabilities in India emerged through a combi-
nation of entrepreneurial experimentation, influence
in the direction of search (testing and certification
programmes), and knowledge diffusion (and technol-
ogy transfer) from foreign joint ventures. 

The second critical factor for innovation in the
wind energy sector is the enabling environment. The
market size and trade barriers influenced the deci-
sions of investors on whether to enter an emerging
market or not. In Brazil and South Africa, local con-
tent requirements (LCR) are used as an instrument to
stimulate knowledge creation and create legitimation
of the technology. In India, there are no explicit local
content requirements in the wind energy sector, but
its restrictions on foreign direct investment, which

require foreign firms to engage in 49:51 joint ventures
with local firms, is a similar rule that benefits the local
industry. These joint ventures stimulate knowledge
creation and entrepreneurial experimentation and
influence the direction of search and eventually legiti-
mation. Positive externalities were created as a result
because these functions were enabled. In the case of
India, an enabling environment was created after the
industrial policy reforms of the early 1990s. Foreign
companies were allowed to increase their equity
shares in the form of joint ventures with local Indian
companies. This move encouraged private sector par-
ticipation in the wind energy sector, thus greatly influ-
encing entrepreneurial activities. A series of incentives
and policies were formulated in India and Brazil,
which legitimized and influenced the direction of
search and formed markets. Market size was found to
be critical for the successful implementation of wind
energy policies. For example, the Brazilian and South
African governments solved the problem of market
constraints by announcing wind energy targets. Such a
move legitimates the technology in the market place,
encouraging further investment. In Brazil, the auction-
ing process increased legitimation for wind technolo-
gies and the development of the sector, and stimulated
the expansion of wind energy capacity in the country. 

However, in the case of South Africa, the allo-
cated market size for wind is much smaller than in
Brazil, and this has translated into fewer profitable
investment opportunities and slower and smaller-scale
wind technology development.

Table 36.2: Synthesis of the results. Source: The authors.

Innovation capability Policy-independent firm 
strategies

Enabling environment

India Historical capability in the NAL, 
built through joint ventures. 

Joint ventures and successful 
technology transfer through firm 
acquisition.

Tax incentives, renewable energy 
certificates and feed-in tariffs in 
various provinces.

Brazil Significant capability built 
through multinational and avia-
tion sector.

Technology transfer through mul-
tinationals and local spin-offs.

Significant market size nationally 
allocated in an auction system. 
High influence on the direction of 
search, evolution of TIS. 

South Africa Limited capability in local compa-
nies and demonstration projects.

Individual efforts which did not 
succeed because of a lack of an 
enabling environment.

REIPPP Programme in support of 
large plants, adjusted later for 
smaller plants, which targets 
mature companies and FDI rather 
than boosting local firms. 
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37 Sustainability Transitions and the Politics of Electricity Planning 
in South Africa

Lucy Baker1

Abstract

After decades of cheap, abundant coal-fired electricity, from which large international mining and energy con-
glomerates and wealthy households have benefitted disproportionately, South Africa is experiencing a supply-
side crisis. In 2011, the country’s first integrated resource plan for electricity (IRP) was promulgated following
a prolonged and contested consultation process throughout 2010. This plan anticipates that renewable energy
will constitute twenty per cent of installed generation capacity by 2030, which will deliver approximately nine
per cent of supply. Coal will retain the greatest share alongside a potential yet currently uncertain nuclear fleet.
The objectives of this chapter are twofold: to examine electricity governance in South Africa and the highly
politicized policy-making process in relation to IRP in which vested interests have played a major role; and to
consider the extent to which the IRP has facilitated a low carbon transition. The chapter finds that despite the
creation of a successful renewable energy ‘niche’, the coal-fired ‘regime’ is also being reinforced and the elec-
tricity mix under analysis is fuelling an unsustainable trajectory of production and consumption. The chapter
also considers definitions of sustainability and concepts of a ‘just’ transition.

Keywords: South Africa, sociotechnical transitions, electricity, integrated resource plan, renewable energy, coal.

37.1 Introduction1

South Africa is experiencing a long-term electricity sup-
ply-side crisis.2 One of the cheapest electricity provid-
ers in the world until 2010 (Edkins/Marquard/Winkler
(2010: 14), following a series of tariff increases, by July
2011 Canada surpassed South Africa as the cheapest
provider of electricity.3 It has had further yearly
increases of eight per cent approved between 2013
and 2018.4 The country’s historical dependence on

cheap coal and cheap labour for the production of
cheap electricity, from which the mining and minerals
beneficiation industry and wealthy households have
benefitted disproportionately, is subject to change.
The supply-side crisis has been exacerbated by,
amongst other factors, rising coal costs, climate
change mitigation requirements and a failure to build
any new generation capacity since the 1980s. The
approval of the Integrated Resource Plan for electric-
ity (IRP) in 2011 allows for the construction of 23,500
MW of renewable energy generation capacity by pri-
vate suppliers by 2030 for a coal-fired electricity sector
which until now has been controlled by the monopoly
utility Eskom. Electricity is South Africa’s largest
energy subsector and supplies 29 per cent of its
energy demand. About a quarter of the population,
12.3 million people, lack access to electricity (IEA
2011). 

1 Lucy Baker, School of Global Studies, University of Sus-
sex; email: <L.H.Baker@sussex.ac.uk>.

2 This paper draws from my PhD research, “Power
shifts?  the political economy of socio-technical transi-
tions in South Africa’s electricity sector”. Thank you to
Peter Newell, Katrina Brown and Heike Schroeder for
their supervision. I gratefully acknowledge the support
of the UK’s Economic and Social Research Council
(RES-066-27-0005 and ES/J01270X/1). Thank you also
to the anonymous reviewers for their constructive and
helpful feedback. 

3 S. Njobeni: “SA falls further down rankings of cheap
electricity producers”, in: Business Day, 28 June 2012.

4 Creamer: “Nersa not expecting a tariff ‘reopener’ fol-
lowing Eskom bailout declaration”, in: Mining Weekly,
17 September 2014.
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This chapter has two objectives. Firstly, to exam-
ine electricity governance in South Africa and the pol-
icy-making process in relation to the integrated
resource plan (IRP) for electricity as a key regulatory
instrument. This objective is guided by the research
question: What is the nature of policy-making in
South Africa’s electricity sector? This question is
informed by Keeley and Scoones’s (2003: 2) explora-
tions of how science and different forms of expertise
engage in the policy-making process, the institutional
location of the experts in question, “the political con-
text in which decisions are being made”, and “the pol-
itics of policy-making” (Keeley/Scoones 2003: 17). By
demonstrating how any transition to sustainability must
involve wider political, economic, social and technolog-
ical shifts and realignments (Grin/Rotmans/Schot
2010), the chapter seeks to be of value to those trying
to understand transitions and/or seeking to influence
them in the direction of sustainable development.

In tandem with the Renewable Energy Independ-
ent Power Producer Procurement Programme, which
has been studied in depth elsewhere (Baker/Newell/
Phillips 2014, Eberhard/Kolker/Leigland 2014), the
IRP has facilitated significant changes in the country’s
electricity mix, in particular the rapid introduction of
a new renewable energy sector which will constitute
over twenty per cent of generation capacity and
deliver approximately nine per cent of supply. Explor-
ing the negotiation of the IRP demonstrates how elec-
tricity planning, and by implication the governance of
sustainability transitions, is an inherently political pro-
cess and takes place within competing and conflicting
economic, political, industrial, environmental and
social priorities. 

The chapter’s second objective is guided by the
research question: To what extent has the Integrated
Resource Plan for electricity facilitated a transition to
sustainability? In evaluating the negotiation and
implementation of the IRP it can be argued that
despite considerable delays in its introduction and
criticisms of the negotiation process, on some levels
the plan has successfully enabled the emergence of a
low carbon niche in South Africa. However, a broader
analysis reveals that the gains made by a new renewa-
ble energy sector are embedded within a broader and
much less sustainable trajectory of demand and sup-
ply. Using the multilevel perspective on sociotechnical
transitions, I evaluate how low carbon ‘niches’ are tak-
ing place in parallel to the country’s continued high
carbon ‘regime’. This echoes previous findings that
low carbon initiatives in South Africa’s electricity sec-
tor are being integrated into a high carbon industrial

infrastructure, which has limited benefits for the
energy-poor and high inequality of access (Baker 2014,
Hallowes/Munnik 2007) 

In order to obtain rich insights into how national
electricity planning is negotiated, this chapter is based
on a deep and critical enquiry into the complexity of
competing interests and priorities in South Africa. I
illustrate the non-linear nature of policy-making fol-
lowing Wildavsky’s (1979: 410) argument that policy
analysis is concerned with both planning and politics,
and that due to the difficulty in defining policy analy-
sis it “should be shown not just defined”. The case
study of South Africa’s IRP shows how the contested
and complex nature of policy-making generally consti-
tutes a series or web of decisions that take place over
a long period of time and is often carried out by a
complex network of actors. It further demonstrates
how the policy process is embedded in socio-eco-
nomic power structures (Dahl 1956, in Grin 2010:
223). Drawing on extensive field research carried out
in 2010 and 2013, including approximately sixty quali-
tative interviews, I evaluate the role of national and
international stakeholders and beneficiaries from the
public and private spheres including government
departments; industrial conglomerates; renewable
energy companies; national banks and international
investors; bilateral and multi-lateral donors; civil soci-
ety and grassroots organizations; unions; and academ-
ics. Interviews cited in the text have been heavily
anonymized in the interests of confidentiality.

In this chapter I firstly consider understandings of
‘sustainable’ and ‘sustainability’, particularly in rela-
tion to energy and the concept of a ‘just transition’.
Secondly I put forward the multilevel perspective on
sociotechnical transitions as an analytical framework.
Thirdly I explore the nature and overarching chal-
lenges of electricity governance which I then apply to
South Africa by situating the country’s electricity sec-
tor in a broader political, economic, social and techni-
cal context. This sets the context for the case study—
that of the negotiation of the country’s integrated
resource plan for electricity. 

37.2 Defining a ‘Just’ Transition to 
Sustainability

Motivated by a concern for poverty reduction and
social, economic and environmental justice, this chap-
ter should be read in the context of other studies
which assert that a fundamental transformation to a
low carbon future and industrial structure is needed
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(Weischer/Wood/Ballesteros et al. 2011). The starting
point is that the world’s natural resources are limited
(Meadows/Meadows/Randers et al. 1972; Rock-
ström/Steffen/Noone et al. 2009) despite the inno-
vative role that can be played by technological devel-
opments. Secondly, global economic dependence on
fossil fuels is one of the fundamental obstacles to
global environmental change (Adger/Brown/Conway
2010). In this light, the biggest governance challenge
is how to manage an equitable low carbon transition
that drastically reduces global consumption levels.
This challenge includes cross-border dynamics, includ-
ing the role that national and global institutions have
played in driving and perpetuating the high carbon
export-based growth of South Africa and other coun-
tries. I therefore acknowledge the very complex nature
of system innovations and transitions to sustainability
(Grin/Rotmans/Schot 2010) and how they may apply
to questions of energy.

This study does not assume that all of South
Africa’s energy needs, however defined, can currently
be met with renewable energy and acknowledges the
significant technological uncertainties that exist on
this point. I also recognize the immense challenges of
the entrenched and highly inequitable legacy in the
energy sector inherited by the post-apartheid govern-
ment in 1994 and pay all due respect to the struggle
and dedication of the numerous individuals and insti-
tutions that have fought to overcome this.

In these times of climate consciousness, ‘sustaina-
bility’ is an oft-used platitude. Despite the origins of
the term ‘sustainable development’ as “development
which meets the needs of the present without com-
promising the ability of future generations to meet
their own needs” (WCED 1987), there is no interna-
tionally agreed standard or accepted definition of
what it should mean. It is a highly contested concept
that is a matter of subjective political judgement (Grin
2010: 235). Perhaps for this reason the term has now
been co-opted by corporate and financial interests
whose core activities may be some distance away from
the intentions of its originators (Banerjee 2008). Ambi-
guities also exist over the term ‘low carbon’, which is
simultaneously applied to various coal technologies,
large hydroelectricity and nuclear power.

If the concept of sustainability, in reference to
energy at least, is to include a social as well as an envi-
ronmental dimension it must incorporate the issues
of energy poverty, access to energy for the poor, the
social consequences of energy exploitation, and the
role of labour. This is particularly relevant in light of
the failure of grid expansion plans and large infra-

structure projects that meet the needs of economic
and industrial centres but often neglect the needs of
the rural and urban poor (Prasad 2008). Any sustain-
able energy transition must also consider ethical
debates over how the pressure to decarbonize should
be balanced against the need to provide pro-poor
energy and/or economic growth on equity and justice
principles (Roberts/Parks 2007), possible conflicts
that may exist between these two objectives, and
potential accusations of being ‘anti-development’ or
‘anti-technology’. A key debate is to what require-
ments low-income countries should be subjected, in
light of their minimal historical carbon emissions and
the lack of access of the majority of their populations
when compared to developed countries. And what in
turn should be the obligations of high-income coun-
tries in providing financial and technological assis-
tance: how much, via which channels and to whom
(Ockwell/Ely/Mallett et al. 2009: 12)? 

With this in mind, the emerging literature on ‘just
transitions’ (Swilling/Annecke 2012; COSATU 2012;
Newell/Mulvaney 2013) plays a poignant role in mar-
rying concepts of social justice with the need for a
global low carbon shift. In essence, any low carbon
energy transition must be based on modes of produc-
tion and consumption that do not depend on
resource depletion, environmental degradation or the
exploitation of socio-economic inequalities. Such an
argument addresses the tendency of the sociotechni-
cal transitions literature to overemphasize environ-
mental and ‘green’ concerns in defining sustainability
(Geels 2011) with its implicit assumptions that ‘radical
green niches’ will automatically result in concomitant
human co-benefits and the realization of social equity.
Or in other words, that a ‘low carbon’ transition will
automatically result in a ‘just’ transition. 

We now turn to the literature on sociotechnical
transitions and in particular the use of the multilevel
perspective (MLP) as a framework of analysis with
which to explore developments within South Africa’s
electricity sector.

37.3 Analytical Framework: 
Sociotechnical Transitions

The MLP analyses sociotechnical systems change
from the level of ‘landscapes’ (macro), ‘regimes’
(meso), and ‘niche-innovations’ (micro) (Geels/Schot
2007). It is concerned with the way in which incum-
bent regimes lose stability and experience low carbon,
sociotechnical transitions as a result of coordinated
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selection pressures from the niche and landscape lev-
els (Byrne/Smith/Watson et al. 2011: 57). As this chap-
ter illustrates, defining the empirical and geographical
parameters of the different levels is obviously an
incomplete, subjective and temporary exercise. As
Smith, Stirling and Berkhout (2005: 1504) explain,
“regime membership is neither homogeneous nor
clearly bounded” and does not neatly align to the
boundaries of the nation state. This lack of conceptual
clarity also raises the question as to whether an electric-
ity regime refers only the level of primary fuel such as
coal, or encompasses the entire system of generation,
transmission and distribution (Berkhout/Smith/Stir-
ling 2004). 

With this in mind, I have interpreted the regime
concept in this case to refer to South Africa’s coal-gen-
erated, state-owned, electricity sector under Eskom’s
monopoly control, supplied by powerful privately-
owned coal mining companies and of particular bene-
fit to energy-intensive users. I have interpreted the
niche to refer to the renewable energy independent
power producers who are supported by national
banks and various sources of national and interna-
tional finance and investment (Baker 2012). The niche
and the landscape, so-defined, interact with and are
influenced by actors and events at the 'landscape'
level, which in this case can include: international
trends in renewable energy investment; increasing
national and international demands for South Africa’s
coal resources; and the role of international resource
conglomerates. Though not without its own conflicts
and tensions, the relative ‘stability’ of South Africa’s
coal-fired electricity regime has been characterized by
the political, institutional and market dominance of
entrenched beneficiaries and stakeholders. This has
been supported at the level of national policy and in
terms of implicit and explicit subsidies such as cheap
coal supply and preferential electricity tariff deals. 

In this chapter the MLP framework is employed
flexibly rather than rigidly. This is appropriate for a
creative interpretation and empirical analysis of the
study of complex, interlinked, multidimensional and
co-evolving dynamics (Geels 2011: 34; Foxon 2010). I
do not test the viability of this model in predicting or
determining systems change or measuring the relation-
ship between different variables in a positivist sense,
but rather use it as a framework to analyse different
stakeholders, institutions and technologies involved in
the governance of South Africa’s electricity sector.
This facilitates “narrative explanations” (Geels/Schot
2007: 414) of the case study in question and allows
for an examination of interactions between “technol-

ogy, policy/power/politics, economics/business/mar-
kets and culture/discourse/public opinion” (Geels
2011: 25). 

Another strand of the sociotechnical transitions
literature, Transitions Management, takes a more pre-
scriptive approach and aims to generate low carbon
transitions in unsustainable regimes by “steering evo-
lutionary dynamics towards specific visions” using
consensus-based decision making (Scrase/Smith
2009: 708). The difference between the MLP and the
Transitions Management approach can be related to
the difference identified by Ham and Hill (1993: 4)
between analysis of policy and analysis for policy.
While the former, which I apply here, is concerned
primarily with advanced understanding, the latter
refers to applied activity “concerned mainly with con-
tributing to the solution of social problems”. 

This chapter goes some way towards responding
to criticisms of the sociotechnical transitions litera-
ture for its inadequate analysis of politics and power
relations (Lawhon/Murphy 2012; Smith/Stirling/
Berkhout 2005; Meadowcroft 2011). Specifically, I
integrate a political economy approach which is cru-
cial for the analysis of relationships between political
and economic power, structural change, and the
underlying interests of dominant actors and benefi-
ciaries of governance mechanisms (Moe 2007;
Büscher 2009; Baker/Newell/Phillips 2014). Such a
perspective allows us to examine the interaction
between state institutions and private capital in the
policy process and the dynamics of global economic
expansion. In such a way we avoid reducing a com-
plex debate to a largely technocratic perspective on
policy and governance (Torgerson 2003) which is
mostly politics-free, ignores the influence of human
agency and fails to address “pressing issues of social
justice on two fronts: both within industrialized
nations and between highly industrialized and third
world nations” (Hajer 1995: 32). As Moe (2009: 1731)
explains, technology and economics are insufficient
for an analysis of structural change and long-term
growth and development. Instead, “politics—or the
political economy, with its focus on actors and deci-
sion-makers, on institutions and regulations, and on
past and present interactions—must be included”. Fol-
lowing Grin (2010), who places politics and power as
an essential aspect of governance in the case of sus-
tainability transitions, decision-making in South
Africa’s electricity sector cannot be understood with-
out situating it within the complexity in which it is
embedded. This complexity refers to a political econ-
omy and historical path dependency characterized by
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the country’s minerals-energy complex (Fine/Rustom-
jee 1996), explored below.

Finally, by applying sociotechnical transitions to
South Africa, the chapter adds to limited studies of
this literature in relation to a low- and middle-income
countries (LMICs) context, whose economic growth
is based on natural resource extraction and polluting
industries within the context of a globalized and
financially interdependent world (Lawhon/Murphy
2012: 10). 

37.4 The Challenges of Electricity 
Governance

Electric power systems demanded of their designers,
operators, and managers a feel for the purposeful
manipulation of things, intellect for the rational analysis
of their nature and dynamics, and an ability to deal with
the messy economic, political, and social vitality of the
production systems that embody the complex objectives
of modern men and women (Hughes 1983: 1).

A determining factor in the realization or impediment
of sustainable development and climate change miti-
gation, energy, like water, is a global good but has bil-
lions of people without access to it or with access
only to poor quality; it is in rapidly growing global
demand; it is constrained by natural resources; it var-
ies in regional availability; and it operates in heavily
regulated markets (Bazilian/Rogner/Howell et al.
2011: 7897). It is as much a part of a country’s devel-
opment policy (Ljung 2007: 37) as policy on industry,
infrastructure development, the environment, foreign
relations, trade, climate change and social develop-
ment. The conflict for policy-making that results from
such a complexity of competing and fragmented inter-
ests is central to this investigation. 

Electricity, defined here as a subset of energy, is a
large technological system embedded in broader polit-
ical, economic and social forces (Hughes 1983; Rip/
Kemp 1998). Goldthau and Sovacool (2012: 233)
describe electricity as “perhaps one of the most obvi-
ous large-scale socio-technical systems involved in con-
verting energy fuels into services”, which goes far
wider than the arenas of science and engineering. As
a technology, electricity is “site-specific” (Hughes
1983: 47), determined by natural and human geogra-
phy. For all these reasons, electricity is not easily gov-
erned or manipulated and is compounded by path-
dependency, the role of vested interests and uncer-
tainty in the adoption of new technologies and their
integration into the grid.

Electricity as an infrastructural and network tech-
nology (Rip/Kemp 1998) and natural monopoly is dif-
ficult to separate from the concept of its governance
in that it lends itself towards economies of scale.
According to Victor and Heller (2007: 1), the treat-
ment of electricity as a commodity like any other, and
its separation into generation, transmission, distribu-
tion and supply for sale along market principles, is
highly flawed. It has proved one of the hardest net-
work industries to reform and it has been difficult to
“replace the state with private enterprise because
infrastructures usually display strong economies of
scale, which arise through network interactions that
are prone to natural monopoly”. 

Yi-chong (2006: 803) classifies electricity as a pro-
cess rather than a commodity, formed from the con-
version of different forms of energy which are then
consumed shortly after production. The simultaneous
production and consumption process is achieved
through “a complex ‘coordination’ system that inte-
grates a large number of generating facilities dis-
persed over wide geographic areas to provide a relia-
ble flow of electricity to dispersed demand nodes
while adhering to tight physical requirements to main-
tain network frequency, voltage and stability” (Yi-
chong 2006: 804). Smith, Sterling and Berkhout
(2005:1493) describe how the electricity-generating
regime “is dominated by rules and practices relating
to centralized, large-scale (usually thermal) power
technology and high voltage alternating current grid
infrastructures”, which at the national level is “nested
within a global energy regime organized primarily
around the extraction, trade and combustion of fossil
fuels”. The national level in turn oversees subordinate
regimes, such as “the coal-fired steam turbine, the
nuclear fuel cycle... or gas-fired combined cycle tur-
bine systems” (Yi-chong 2006: 1493).

In South Africa there are two different framings of
the electrification problem competing for institutional
and policy dominance (Bekker/Eberhard/Gaunt et al.
2008). The first one, pioneered by the socially-ori-
ented policy analysts such as the University of Cape
Town’s Energy and Development Research Centre in
the late 1980s and 1990s, was based on an analysis of
low-income household energy use which saw electrifi-
cation as a key intervention in addressing energy pov-
erty. The second framing, inherent in the approach of
the national utility Eskom, perceives electrification as
a development to be integrated with other service-ori-
ented infrastructure development processes. The first
framing aligns with the energy commons approach
(cf. Wamukonya 2003: 1284) which perceives energy
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as a public good rather than as the commodity it is
often treated as. Such an approach asserts that con-
cerns of equity and efficiency should be included in
energy policy-making and that the natural availability of
renewable energy resources “make them potential
energy commons”. Meanwhile the treatment of energy
as a commodity underpins a profit-oriented urban bias
in national electrification policy which results in the
marginalization of rural communities, overlooks goals
of universal access and leans towards technologies
based on fossil fuels, in disregard of environmental
concerns (Wamukonya 2003: 1284). This brings us
back to the concept of ‘just transitions’ discussed
above and debates over how sustainability should be
defined.

37.5 South Africa’s electricity sector in 
context

The energy sector is governed by a monopoly. Huge
profits are made by lucky winners. People are trying to
put this into the renewable market such as wind. The
creation of monopolies is a key theme in energy govern-
ance in South Africa. Every player in the market is trying
to create their own monopoly. Lack of knowledge and
lack of transparency allow this to happen (Energy Spe-
cialist, in interview, December 2010).

The structure of South Africa’s electricity sector and
its coal-dominated sociotechnical ‘regime’ is charac-
terized by its minerals-energy complex (Fine/Rustom-
jee 1996). This incorporates national activities organ-
ized in and around energy, mining and associated
subsectors, and includes the evolving relationship
between the state and corporate capital. The miner-
als-energy complex is central to the country’s histori-
cal dependence on cheap coal and cheap labour for
electricity which in turn serves the interests of export-
oriented industry. Central to this is the country’s
social, political and economic legacy of apartheid,
which created an infrastructure to meet the needs of
industry and the white minority (Ziramba 2009).
According to the IEA, in 2012, 59 per cent of the
country’s electricity was consumed by industry and 20
per cent by residential consumers.5

South Africa has historically been dependent on
abundant sources of low-cost coal for ninety per cent
of its electricity and this has resulted in an incredibly
energy-intensive economy. The country’s emissions

are higher than the UK’s per capita, while its GDP per
capita is only a sixth as much. Electricity is South
Africa’s largest energy subsector, supplying 29 per
cent of its energy demand and generating approxi-
mately 50 per cent of its carbon emissions compared
to 26 per cent globally (CDP 2011). In financial year
2012/2013, the utility Eskom burned 123 million
tonnes of coal (Eskom 2013: 85) and emitted 227.9
tonnes of carbon dioxide (Eskom 2013: 34). The coun-
try’s remaining emissions come from synthetic fuel
production, energy-intensive industries (mining, iron
and steel, cement), and the transport sector. 

South Africa’s electricity sector has been character-
ized by its monopoly parastatal Eskom. The country
defied the “standard model” of power sector reform
which became universally accepted during 1980s and
1990s (Gratwick/Eberhard 2008). This model, which
involves the unbundling of the electricity sector into
separate transmission, distribution and generation
companies and the introduction of private competi-
tion, was unsuccessfully imposed upon other countries
in sub-Saharan Africa as part of World Bank-led struc-
tural adjustment programmes. Eskom is the sole trans-
mitter of electricity via the country’s high-voltage
transmission grid, generates 96 per cent of national
electricity and is responsible for 60 per cent of distri-
bution, which is consumed by a third of South Africa’s
customers. Municipal distributors purchase their
energy and services from Eskom Distribution and sup-
ply about two-thirds of the country’s customers, who
account for 40 per cent of total sales. This has
resulted in a highly fragmented local governance sys-
tem with poorly performing service delivery depart-
ments and the existence of separate local black munic-
ipalities (Eberhard 2007: 231).

The historical influence of a small number of large
resource-based conglomerates over South Africa’s
energy policy and economy more generally is a central
feature of South Africa’s minerals-energy complex.
These conglomerates, now internationalized with
privileged access to cheap energy, tax breaks and
infrastructure, have acute levels of control and con-
centrated ownership over the country’s mining and
minerals beneficiation sectors (Fine/Rustomjee 1996)
and maintain “enormous collective bargaining power”
(Nakhooda 2011: 21). These conglomerates include
the country’s five largest coal mining companies: BHP
Billiton, Glencore-Xstrata, Anglo-American, Sasol and
Exxaro. They are in turn members of the country’s
Energy Intensive User Group (EIUG)6 which has

5 See at: <http://www.iea.org/statistics/statisticssearch/
report/?year=2012&country=SOUTHAFRIC&product
=ElectricityandHeat>. 6 See at: <http://www.eiug.org.za/about/membership/>.
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thirty-six members and consumes around 44 per cent
of the electricity sold in South Africa. 

South Africa is one of the most socially unequal
countries in the world with 70 per cent of its income
going to approximately 20 per cent of its population,
1.6 per cent of its income going to the poorest 20 per
cent (The Presidency 2009:23), and an unemployment
rate of 31 per cent including ‘discouraged work seek-
ers’ (Statistics South Africa 2012). Reflecting the coun-
try’s history of racially determined differentiation
(Bekker/Eberhard/Gaunt et al. 2008), one-third of
households lack access to electricity. Before the end
of apartheid in 1993, only 36 per cent of the popula-
tion was connected to the electric grid (CURES
2009). While Eskom’s unprecedented expansion pro-
gramme between 1994 and 2000 saw 2.4 million
houses connected to the grid and many more con-
nected by local government municipal utilities
(McDonald 2009: 15), one-third of the country’s pop-
ulation is still without access, particularly in rural
areas. Millions of low-income households, who
account for no more than five per cent of national
electricity consumption, cannot afford to buy electric-
ity even if they are connected to the grid (McDonald
2009: 16), and prioritize paraffin, coal, wood fuel and
other sources. Middle- to high-income urban house-
holds consume an average of 96,000 kilowatt-hours
per annum (McDonald 2009: 15), just below that of
the US at 112,000 kWh. 

In the course of just two decades South Africa has
gone from a period of electricity surplus in the mid-
1980s, with some of the lowest electricity prices in the
world as a result of the construction of excess gener-
ation capacity, to capacity restraints and a severely
constrained reserve margin and imminent deficit,
resulting in load-shedding in 2008 (Eberhard 2011).
The complex reasons for this crisis go beyond the
scope of this paper and are the culmination of events
over many years (Baker 2012). In policy terms, this cri-
sis can be referred to as a “trigger event” (Keeley/
Scoones 2003) in that it has been used simultaneously
as a legitimizing discourse for the construction of fur-
ther coal-fired power stations, the integration of new
renewable energy and a potential nuclear fleet. This is
now explored in the following section in relation to
the Integrated Resource Plan for electricity. 

37.6 The Politics of Electricity Planning

South Africa’s second Integrated Resource Plan (IRP)
approved in May 2011 is an electricity master plan cov-

ering total generation requirements from 2010 to
2030. It was initially based on a doubling of national
generation capacity from current levels of approxi-
mately 41,000 MW to 90,000 MW by 2030. However
this project has been under revision since late 2013.
The IRP was celebrated in some arenas for diversify-
ing the country’s electricity generation mix away from
coal by allowing for approximately 23,000 MW of
grid-connected renewable energy (of which 9,200
MW wind, 8,400 MW PV [photovoltaics] and 1,200
MW CSP [concentrated solar power]) (DoE 2011a: 14)
until 2030, the majority of which will come from inde-
pendent power producers. However, figure 37.1
reveals that in addition to the construction of new
renewable energy, 6,250 MW of new coal will also be
introduced. This is in addition to the Medupi and
Kusile coal-fired power plants that were approved
prior to the IRP and are currently under construction,
constituting a combined generating capacity of
approximately 9,600 MW. Hence while the propor-
tion of coal in the overall electricity mix decreases
from 85 to 46 per cent, in absolute terms it will
increase to 41,071 MW. The final plan claimed to be
consistent with an emission constraint of 275 million
tonnes of carbon dioxide annually after 2024 (DoE
2011a: 6) though the actual emissions associated with
it have not been specified.7 An ambitious nuclear fleet
is also planned whose undetermined cost has since
been the subject of significant national controversy. A
project must be in the IRP in order for the national
energy regulator to be able to grant it a licence (Pien-
aar/Nakhooda 2010), though according to the new
generation regulations for electricity the minister
holds the right to license generation capacity if s/he
deems fit.

This plan has been under revision since late 2013
in keeping with the requirement that it be updated
every two years. The revised draft proposes a down-
ward adjustment in the demand forecast which would
result in an overall decrease in generation capacity of
6,600 MW. The proposed revisions include a reduced
contribution from coal (from 6,250 MW to 2,450
MW) and wind (from 9,200 MW to 4,360 MW), and
increased contributions from Solar PV (from 8,400
MW to 9,770 MW) and CSP (from 1,200 to 3,000
MW). There is also a lack of clarity in the draft over
the proposed nuclear fleet and a potential increased
role for gas, including shale gas. The implications of
these revisions, which are some months from being

7 H. Winkler, “Will the IRP meet SA’s carbon emission
target?”, in: Engineering News, 22 April 2011.
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finalized, will be uncertain for some time. In brief
therefore, despite a decrease in the demand forecast,
coal is still set to remain the dominant energy source
for the foreseeable future, with minerals extraction
and related manufacturing still constituting the bulk
of demand.

This section examines the way in which the IRP as
a crucial national planning instrument for electricity
was negotiated, focusing on participation and trans-
parency; parliamentary oversight; assumptions of
demand; the political nature of technical advice; and
modelling. In doing so it illustrates how in South Africa
the governance of electricity and the nature of sustain-
ability transitions is a highly contested and political
process. The IRP claims to “indicate a balance
between different government objectives, specifically
economic growth, job creation, security of supply and
sustainable development” (DoE 2011a: 13). Such a
statement encapsulates the nature of conflicting
objectives that must be tackled in order for any mean-
ingful transition to take place. 

Following various delays, the stakeholder engage-
ment process for IRP took place throughout 2010 and
early 2011. The process included representatives of the
coal, renewable, and nuclear industries; the country’s
energy-intensive users; financial stakeholders; and civil
society and academics. Government was heavily criti-
cized from all sides for the rushed nature of the plan’s

negotiation process; the lack of transparency of criti-
cal assumptions; problems with its methodology and
input parameters; costs; the overall energy mix; the
feasibility of the plan; and its potential impacts on the
poor. Despite this, it was considered by some stake-
holders as a significant advance on previous electricity
planning processes (Hughes 2010, Mainstream
Renewable Power 2010b). Nakhooda (2011) argued
that while the process was dominated by relatively
specialized stakeholders able to engage with the inev-
itable technical complexity of electricity planning,
opening it up to public participation still set an impor-
tant international precedent. 

37.6.1 The Process: Participation and 
Transparency

Following strong public pressure from civil society,
business and the media (Nakhooda 2011: 11), in Febru-
ary 2010 the Department of Energy (DoE) announced
that a public consultation process would be initiated,
with the aim of completing the IRP by June 2010. In
the event the final plan, referred to as the ‘Policy-
Adjusted’ IRP (DoE 2011a) was promulgated almost a
year later in May 2011. Throughout the consultation
civil society groups and academics pushed for an
extension to the timeline to ensure sufficient time for
public comment (Earthlife Africa 2010). Meanwhile,

Figure 37.1: Total envisaged capacity 2030 under Policy-adjusted IRP 2010. Source: Author’s own using data available
in DoE (2011a:17).a

a. OCGT: Open Cycle Gas Turbine; CCGT: Closed Cycle Gas Turbine; CSP: Concentrated Solar Power; PV: (Solar) Pho-
tovoltaics. 
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according to one energy-intensive user, government
was keen for the plan to be approved as quickly as
possible in the “rush to create more generation capac-
ity” and in the interests of finalizing agreements with
international suppliers and contractors for new coal
and nuclear build. 

Transparency and participation was one of the key
concerns cited throughout the process, in particular
over a lack of clarity in the IRP’s critical assumptions
(Hughes 2010). In June, WWF (2010) said that it was
“disappointed that the documentation provided to
date, as well as the way in which documents have
been released, does more to obfuscate the process
and issues, than to enable informed engagement in
transparent and accountable integrated resource plan-
ning”. The first ‘stakeholder plenary sessions’ were
held in June 2010 in Pretoria and extended from one
to two days at the last minute to accommodate the
volume of interest. These heard a total of thirty-two
presentations (DoE 2010a) and focused on the input
parameters for the IRP modelling (DoE 2011a: 7).
According to the DoE (2011b) in its briefing to the
parliamentary portfolio committee on energy in Janu-
ary 2011, at the first round of consultations eighty-one
submissions were received and “831 specific inputs
based on the parameter sheets were captured and ana-
lysed”, with the major contributors being 67 NGOs
and civil society organizations, 63 academics and con-
sultants and 70 organizations. 

However, these submissions were not made pub-
licly available and how they contributed to the IRP
2010 was not clarified by the DoE. In October 2010
an NGO report stated that the DoE failed to respond
to many of the comments made in relation to its input
parameter documents and that there was no recogni-
tion as to whether the technical inputs had been
included in the modelling or even meaningfully con-
sidered (McDaid/Austin/Bragg 2010). On a similar
note, in its June 2010 presentation the EIUG (2010)
commended the government on its transparency but
stated that it should publish a summary of submis-
sions from the first round of consultations and be
transparent about the criteria it had used to evaluate
scenarios. Sappi, the global pulp and paper giant and
EIUG member, also called for greater clarity over the
twenty-nine parameters issued and for better structure
in the way in which they were presented and the abil-
ity of people to comment (Sappi 2010). In the event
there was no response to such calls.

On 8 October the DoE put forward a second draft
of the plan (DoE 2010b) with a thirty-day comment
period to run until 10 November 2010, subsequently

extended to 10 December 2010. Four days of public
hearings in Cape Town, Durban and Johannesburg
were held at the end of November and in early Decem-
ber 2010. 

In the midst of the second comment period,
twenty-eight South African faith-based, environmental
and social organizations issued a report calling for
national electricity planning to be developed within the
context of “broader sustainable development goals”
and to be connected to “various other processes aimed
at addressing these issues arising from our historical
legacy” (McDaid/Austin/Bragg 2010: 4). The report,
Power to the People: raising the voice of civil society
in electricity planning—IRP 2010 inputs and depart-
mental responses, outlined key concerns over the
nature of the IRP participation process, including its
failure to uphold national laws on public participation
which are central to the post-apartheid regime’s prin-
ciples of empowerment and democratization, such as
the Protection of Administrative Justice Act (PAJA)
(Nakhooda 2011: 8). The report also pointed to the
inability of the general public to be able to participate,
firstly given that the main opportunity to do so was
via the Internet, which would thereby exclude the
majority of South Africans, and secondly in light of
the complexity of the process, which would restrict
the ability of those with limited education to engage
with it. Lastly the report argued that the process had
failed to adequately account for rural communities
who suffer from poor electricity connections and
would be the most affected by rising electricity prices.

Despite the above criticisms from civil society, oth-
ers welcomed what they saw as the DoE’s commit-
ment to participation and transparency. For instance,
in November 2010 an energy-intensive user referred to
it as “the first consultative electricity plan that South
Africa has ever had”. In August 2011, Standard Bank’s
head of energy, utilities & infrastructure, Paul Eardley-
Taylor, said that “the IRP is an impressive document,
both the speed of the document’s promulgation and
the transparency of the process”.8 In November 2010
the DoE (2010c) stated “It is clear that the public rel-
ished the participation process and its continued use
in long-term planning must be ensured”. 

37.6.2 Parliamentary Oversight

The Parliamentary Portfolio committee on energy has
a formal oversight role over the Department of

8 L. Pretorius, “Renewable Energy—Moving forward a
cause for concern”, in: Financial Mail, 24 August 2011. 
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Energy. However the IRP 2010 negotiation process
raised doubts over the extent to which the committee
complies with this role. For instance, the first parlia-
mentary briefing on IRP 2010 was not held until 3
August 2010 and was criticized for coming too late,
after the first hearing and the critical modelling exer-
cises had taken place. Lance Greyling, MP for the
Independent Democrats and member of the commit-
tee, said “I would go so far as to say that Parliament—
and, particularly, the energy committee—has been neg-
ligent in its duties at providing proper oversight over
the energy sector; and in particular, energy planning”
(Greyling 2010). The technical expertise of some of
the members of the committee may also be inade-
quate. For instance at one meeting in June 2010 one
member requested clarification over the difference
between a wind turbine and a hydroelectric turbine
(PC Energy 2010). At the same meeting, a discussion
took place about PetroSA’s offer to provide commit-
tee members with tickets to the World Cup, suggest-
ing that hydrocarbon companies may hold an influ-
ence over the committee. 

The committee’s timing was better in the second
round, however, with a second parliamentary hearing
on 26 January 2011 (DoE 2011b) which gave a sum-
mary of inputs and key debates throughout the con-
sultation process. 

37.6.3  Supply and Demand: ‘Business as Usual 
on Steroids’

Despite significant changes that the plan proposes to
the generation mix, the IRP was based on assump-
tions that electricity demand would almost double by
2030, from 260 TWh in 2010 to 454 TWh in 2030.
Winkler explained that “the growth in electricity
demand outweighs the reduction in the CO2 intensity
of electricity” 9 and would result in “GHG emissions
from electricity generation increasing from 237 mil-
lion tons of CO2 in 2010 to 272 million tons in 2030”.
It will also increase electricity prices “by at least 250
per cent in real terms from their current level by 2020
and by a much higher rate with inflation factored in”
(Winkler 2011). This doubling in electricity capacity is
based on the moderate energy forecast in the IRP
2010’s Revised Balanced Scenario (DoE 2011a: 36)
and a projected GDP growth rate of 4.51 per cent
(Eskom Systems Operation and Planning 2010: 2).
This anticipates a doubling in mining and minerals

beneficiation, something which prompted a represent-
ative of the City of Cape Town’s climate and energy
branch to refer to the plan as “business as usual on
steroids”.10 

Energy-intensive users were strong proponents of
the doubling of the demand forecast. In June 2010 the
EIUG (2010) asserted that it is “essential that we all
understand and accept the growth assumptions” of
the IRP, which are its “key parameter”. This was bol-
stered by statements in September 2010 by then exec-
utive director of Xstrata Alloys, Mike Roussow, who
asserted that mining and minerals beneficiation has a
major role to play in the economy and nation-build-
ing, for which energy is essential.11 However, despite
the EIUG’s demands being met in the subsequent
demand forecast, their quest to achieve national con-
sensus over such high growth assumptions was chal-
lenged in a number of submissions (in DoE 2011a: 10).
The Cape Town Chamber of Commerce (2010), for
example, stated that the “energy plan may provide for
more power than we actually need”. Details about
how the demand forecast was calculated were not
made public, which, Nakhooda (2011: 15) argued,
“raises further questions about its reliability, and
made it all the more difficult to propose enhance-
ments to the same”. Energy analyst (2) stated that the
demand forecast was based on a rate of GDP growth
which was “politically, not analytically derived”. 

37.6.4 The Political Nature of Technical Advice

Essentially then, the department has succeeded in lock-
ing all vested-interest groups into the Technical Advisory
Panel and even though they claim that it is just about
technical expertise, we are not allowed to see the min-
utes of these meetings; nor are we allowed to see the
thinking behind the different energy assumptions that
they come up with (Greyling 2010).

The strong influencing role of vested interests in this
case reveals how an assumed technical exercise of
electricity planning can be inherently political. A tech-
nical advisory group set up to provide inputs into the
modelling of the plan’s input parameters was criti-
cized in the media12, by civil society (McDaid/Austin/

9 H. Winkler, “Will the IRP meet SA’s carbon emission
target?”, in: Engineering News, 22 April 2011.

10 L. Donnelly, “Resource plan gets dim reception”, in:
Mail and Guardian, 6 December 2010.

11 T. Creamer, “Mining has major role to play to grow SA’s
economy—Xstrata”, in Mining Weekly, 28 September
2010.

12 C. Yelland, “National integrated resource plan, a docu-
ment to shape our future”, in: Daily Maverick, 23 April
2010.
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Bragg 2010), and by the renewable energy industry
(Mainstream Renewable Power, in interview), for
consisting largely of representatives from government,
Eskom, coal miners and the EIUG. Notably, repre-
sentatives from the renewable energy industry, civil
society and experts from the field of social and envi-
ronmental impact assessment were not included in
the advisory group (see table 37.1). For this reason,
concern was expressed that the modelling process on
which the committee was advising was likely to reflect
the industrial bias of the interests of its members
(McDaid/Austin/Bragg 2010: 6). Confirmation of the
committee‘s existence and the names and affiliation
of its members was made public in June 2010 in a let-
ter from the Minister of Energy to a request for infor-
mation from civil society (see Peters 2010). 

All committee members signed confidentiality
agreements with the DoE and its meetings and min-
utes were not made publicly available (Peters 2010).
Despite this the Minister took “exception to the clas-
sification of [its] Technical Task Team as secretive”,
stating that its members were selected for their tech-
nical expertise alone, and that they “are not meant to
represent the interests of their constituencies/
employer organizations” (Peters 2010). The company
Mainstream Renewable Power (2010a) countered that
the “inaccuracies and assumptions in the modelling
could be better addressed if the renewable energy

industry were able to participate as part of the techni-
cal task team”. 

The constitution of this team illustrates the privi-
leged access that energy-intensive stakeholders had to
decision-makers, and the influential role that regime
incumbents continue to play in electricity policy-mak-
ing in South Africa, despite the incremental steps
made by the emerging renewable energy industry.
However, a mining industry expert has suggested that,
rather than a deliberate conspiracy, the influence of
this team was due to the lack of expertise of Eskom’s
Systems Operator who carried out the IRP on behalf
of the DoE: “the chairman of the technical task team
of IRP has never built a power station, the Systems
Operator has never built a power station either. They
are all demand-side specialists and have based their
assumptions on EPRI reports. The Systems Operator
is a black box. It doesn’t distinguish between the
needs of different types of plant and it doesn’t under-
stand local risks either”. This was corroborated by
energy analyst (3) who stated, “Eskom writes the IRP,
it goes to the DoE who checks it with its little ‘in-
group’, largely coal miners, and then carries out con-
sultation with identified stakeholders. These are peo-
ple with whom the DoE has a relationship. It is not
necessarily a big conspiracy, but there is a serious lack
of capacity in the DoE.” 

Table 37.1: The DoE technical task team. Source: McDaid, Austin and Bragg (2010: 5).

NAME SECTOR INSTITUTION/ AFFILIATION

Neliswe Magubane Government DG Dept of Energy

Ompi Aphane Government DoE

Ria Govender Government DoE

Thabang Audat Government DoE

Kannan Lakmeerharan State Enterprise Eskom systems operations and planning

Callie Fabricious State Enterprise Eskom planning and market development

Mike Rousouw Business—coal Xstrata

Ian Langridge Business—coal Anglo American

Brian Day Business—coal/RE Exxaro 

Piet van Staden Business—fossil fuels SASOL

Kevin Morgan Business—smelters/coal BHP Billiton

Paul Vermeulen Local govt-owned company City Power (Johannesburg)

Doug Kuni Coal-related business SA Independent Power Producers Association

Roger Baxter Mining-related business Chamber of Mines

Prof. Anton Eberhard Academic Graduate School of Business, UCT

Shaun Nel Business—project manager Gobodo systems (Eskom is listed [on their website] as one of 
their clients)
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37.6.5 Modelling

There were twenty-nine parameters drawn up with
inputs from the technical advisory group and made
available by the DoE in May 2010. These were divided
into matters of: i) demand, such as price elasticity of
demand and energy efficiency; ii) supply, such as:
reserve margin, discount rate and exchange rate; iii)
externalities, such as climate change and carbon tax;
and iv) key outputs, such as base scenarios and rate of
inflation. As I now discuss, while a number of partici-
pants at the hearings felt that publication of the IRP’s
parameters was a breakthrough in terms of transpar-
ency, others found the modelling to be inaccessible
and highly specialized and in some cases based on
inaccurate assumptions. 

For example, the University of Cape Town’s
Energy Research Centre found that while the report
by US-based Electric Power Research Institute (EPRI)
was a good basis for assessing technology costs, it was
difficult to comment at the time of the public hearing
in June 2010 in light of its complexity and because the
full report had been made available only one day
before (Hughes 2010). Hughes (2010) also pointed to
major inconsistencies between the previously-released
executive summary and the full report. For instance
the latter included a tripling of coal costs. Further-
more the modelling process had failed to include
technology learning rates, which would make wind
competitive with nuclear by 2014. It was also unclear
if price elasticity would be incorporated into the mod-
elling. In December 2010, Pienaar and Nakhooda
(2010:6) asserted that “the comparative life cycle costs
of conventional and renewable energy technologies
are arguably the most important input into the IRP 2
modelling process as the emergent scenarios are
largely being assessed on the basis of expected costs”.

Other examples that contested the accuracy of the
model’s assumptions include EarthLife Africa (2010),
who stated that the modelling had failed to include
externalities in the cost of coal, including mono-nitro-
gen oxides (NOx) and sulphur oxides (SOx). In June
2010 Mainstream Renewable Power (2010a) stated
that the key parameters were “informed by myths
around RE technologies and their benefits” and that
fossil fuel externalities such as price volatility and car-
bon taxes had not been included. In sum it found that
the modelling relies on an “outdated least cost/
levelized cost approach” and would not be able “to
accurately model the proper value of a fully diversified
supply-side mix”.

In an interview, energy analyst (2) described how
the IRP’s “base plan and selected scenarios” was mod-
elled on an expansion planning software tool named
PLEXOS@R (DoE 2010c: 3), which is “very expensive
and proprietary” when compared for instance to the
IEA’s Markal model. S/he added that the Markal
model is used extensively internationally, is the offi-
cial model used in the UK, and is low cost and easy
to buy, install and run. Moreover, “Eskom have hardly
begun to use PLEXOS@R capabilities” and had not
made the model available. In response, WWF–SA
commissioned a counter-model called the Sustainable
National Accessible Power Planning (SNAPP) tool,
developed by the University of Cape Town. Freely
available online,13 this tool allows users to “interro-
gate proposals for South Africa’s new build plan using
objective cost analysis, environmental impacts and the
reliability of the system” (WWF 2010:22). It allows
members of the public to examine the “assumptions
and input data and resulting technology choices” of
the IRP “without undertaking the complex modelling
on which the plan is based”. A subsequent report by
WWF–SA demonstrated that investing in renewable
energy (wind and solar), along with energy efficiency
in industry, would provide cheaper electricity for
South Africa by 2020 than investing in coal or nuclear
power (WWF 2010). 

37.7 Conclusion 

The case of the IRP’s negotiation process illustrates
Keeley and Scoones’s (2003: 3) claim that policy “is
co-constructed across space, through particular net-
works and connections linking global and local sites”,
particularly in cases where “national science capacity
is weak and under-confident”. As we have witnessed,
“a lack of interrogation of the nature of expertise in
the policy-making process conceals important power
dynamics” (Keeley/Scoones 2003: 5). The nature of
the plan’s negotiation process further illustrates how
vested interests are embedded in the technical exper-
tise employed and/or created by government, with
the technical task team as the most obvious example.
This links to Jasanoff’s (2003: 160) claim that “far
from being neutral and apolitical, scientific research
follows the preferences of those with the power to set
research agendas”. For this reason, she continues,
“expertise has legitimacy only when it is exercised in

13 Available at: <http://www.erc.uct.ac.za/Research/Snapp/
snapp.htm>.
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ways that make clear its contingent, negotiated char-
acter and leave the door open to critical discussion”
(Jasanoff 2003: 160). 

The IRP process further demonstrates that an
assumed technical exercise, such as electricity model-
ling, can be deeply political, and that technical and
political processes are “deeply intertwined” (Keeley/
Scoones 2003: 5). While the public consultation pro-
cess claimed a relatively high level of participation, the
‘technical task team’ in which coal miners and energy-
intensive users were dominant had the greatest influ-
ence over the modelling process, which was itself
opaque and subject to contradictory assumptions.
This illustrates the privileged access that stakeholders
of the country’s minerals-energy complex still retain
over decision-making processes in electricity policy, as
compared to interests in the emerging renewable
energy niche, or organizations concerned with social
and environmental justice. This relates to Smith, Stir-
ling and Berkhout’s (2005: 1505) assertions, who find,
in writing about the sociotechnical transition, that
“actors more intensively involved than others in sys-
tem reproduction enjoy quite powerful positions, ben-
efit strongly from the status quo, and occupy impor-
tant gate-keeping positions”. 

The role of politics in the relationship between
energy and industry is central to this case study given
that South Africa’s energy-intensive users are also the
country’s major coal miners. They therefore have
vested interests in both supply and demand. As Moe
(2010: 1733) states, “vested interests tied in with the
existing industrial and energy regime is the main fac-
tor standing in the way of structural change ... and the
state the main actor capable (or incapable) of dealing
with these vested interests”. However, where the state
lacks capacity, vested interests have a wide scope to
intervene in policy-making (Hajer 2002). Conse-
quently, powerful actors are likely to undermine the
implementation of the ‘right’ policies (Scrase/Smith
2009:710). As Fine (2009: 38) asserts, “even if the con-
glomerates know best and have the best capacity, they
do not necessarily do best … those with superior
resources may have unacceptable motives and pursue
them dysfunctionally for the rest of the population
and even for themselves”. 

Returning to the MLP as a framework for the anal-
ysis of sociotechnical change, it can be argued that in
order to meet the needs of the country’s energy-inten-
sive export-oriented growth trajectory, South Africa’s
IRP has simultaneously allowed for the entry of a low
carbon niche at the same time as supporting the
expansion of the incumbent coal-based regime, whilst

facilitating the potential introduction of nuclear
energy. Clearly the MLP operates within a much mess-
ier, less linear, less predictable and more ambiguous
reality than is often implied, and this is often ignored
in policy interventions. Leach, Scoones and Stirling
(2010) refer to such a reality as “dynamic complexi-
ties”. 

In analytical terms this poses a challenge to the
way in which the conceptual and geographical bound-
aries of a sociotechnical transition within the MLP
should be defined, given that what can be considered
a sustainability transition at one level may be contrib-
uting to a much less sustainable trajectory of supply
and demand at another. What is also significant is that
this demand has international linkages far beyond the
national boundaries of South Africa, which reiterates
Smith, Stirling and Berkhout’s (2005: 1504) assertion
that the regime does not align neatly within the con-
fines of the nation state.

To a certain extent, groups involved in the IRP
consultation process succeeded in getting their prefer-
ences adopted. Hence, rather than a definitive move
away from one technology to another, it leaves the
door open for various different technological configu-
rations in which, for time being at least, coal is still set
to dominate. At the same time, it can be argued that
coal stakeholders have had to compromise a certain
level of access, aligning with Meadowcroft’s (2011: 72)
assertion that political action on sustainability is ham-
pered by uncertainties and that “intervention disrupts
established entitlements”. As we have witnessed in the
case of the IRP, the real politics of sustainability is a
“site of conflict” and involves making hard choices
and picking winners and losers, particularly among
competing technologies and the capital that backs
them, as money invested in one particular technologi-
cal pathway cannot be invested in others (Meadow-
croft 2011: 72). For this reason, changes to “the regu-
latory frameworks within which economic actors
conduct their affairs … are essential to encourage sus-
tainability transitions. And that such changes can only
be engineered through political processes, and legiti-
mized and enforced through the institutions of the
state. So whatever else they may be, sustainability tran-
sitions are inherently political” (Meadowcroft 2011:
71). 

Despite plans for significant diversification in the
electricity mix, demand is still projected to increase
significantly, albeit at a lesser scale than originally
planned. As previously discussed, this demand is led
by the country’s mining and related manufacturing
sector which consumes over half the country’s elec-
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tricity supply. Such a trajectory, it can be argued,
undermines claims of a transition to sustainability and
reveals the fundamental disconnect between the crea-
tion of a lower carbon electricity mix and industrial
demand. This can be related to Geels, Elzen and
Green’s (2004: 6) assertion that in order for transi-
tions to take place, they must do so in a co-evolution-
ary way, involving both supply and demand. On a sim-
ilar note, Marquard (2010) argues that, “viewing
demand as God-given leads to an obsession with low
prices resulting in overinvestment, surplus capacity,
very low prices, and even faster demand growth, and
then incentivization of energy-intensive industries”. 

Returning now to discussions of a ‘just transition’
as discussed in 37.2, it is important to note that while

the IRP will facilitate a renewable energy niche, its
ability to address issues of energy poverty and access
to energy for the poor appears to be limited. The plan
will contribute to the ongoing increase in electricity
prices and fail to reach the thirty per cent of the pop-
ulation who are not connected to the grid. More
broadly, it will not tackle the consumption-led model
of economic growth or the high levels of national
socio-economic inequality in terms of consumption
and access to power (Swilling and Annecke 2012). In
conclusion, then, any claims of a transition to sustain-
ability and its governance and policy must be evalu-
ated in the most holistic sense, including social, eco-
nomic, environmental, financial and technological
factors.
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38 Low Carbon Green Economy:  Brazilian Policies and 
Politics of Energy, 2003–2014

Eduardo Viola1 and Larissa Basso2

Abstract

Achieving sustainability is a complex issue because of the lack of a precise definition of the term. Very recently,
science has acknowledged that the human species has become the main driver of transformations in bio-geo-
physical systems, and has identified boundaries to be respected if a systemic planetary disruption is to be
avoided. A low carbon green economy—a development model in which environmental concerns are at the same
level as economic and social concerns—is a good paradigm for guiding policy-making that aims at respecting
these boundaries; and it includes the objective of the decarbonization of energy systems in order to mitigate
climate change, the most studied and best understood of the boundaries. Having these parameters in mind, this
chapter shows how Brazilian policies and politics of energy evolved in the period between 2003 and 2014. It
identifies an upward and later downward trend in the production of energy from low carbon sources, and a
stable trend in energy efficiency. It concludes that, despite the higher proportion of low carbon energy sources
in the Brazilian energy matrix compared with other countries, Brazil has not yet embraced the low carbon green
economy or the decarbonization paradigms: in spite of significant forces promoting both these, important polit-
ical and cultural features are preventing them from being adopted. 

Keywords: Energy governance, low carbon green economy, decarbonization, policy and politics, Brazil. 

38.1 Introduction12

The transition to sustainability has been on the interna-
tional agenda since the 1970s and it still generates more
heat than light. Complexity and the lack of a precise
definition of sustainable development has led to the
use of new terms for guiding domestic and interna-
tional policy-making, including ‘low carbon develop-
ment’—a pattern that sets global climate stability as a
condition for national and global economic growth—

and ‘green economy’—an economy that results in
improved human well-being and social equity, while
significantly reducing environmental risks and ecologi-
cal scarcities. However, science has proved that the
world has entered a new geological epoch, the Anthro-
pocene, in which human beings are the key drivers of
Earth’s system transformations; therefore, a low car-
bon green economy—one that respects the nine plan-
etary boundaries that need to be monitored to pre-
vent a systemic disruption of Earth’s systems (see
chapter 3 above by Dalby)—is a better guideline for
policies that face up to current sustainability chal-
lenges.

Applying the ‘low carbon green economy’ para-
digm means changing the way in which policy-making
is thought about and enforced. Environmental con-
cerns must be at the same level as economic and social
ones. As far as energy is concerned, for instance, relia-
ble energy sources and access to energy for all are not
enough: energy production and consumption need to
decrease their impact on the environment; in order to
respect climate stability, the most studied and best
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understood of the planetary boundaries, energy must
be decarbonized. Investing in energy efficiency and
employing low carbon sources—especially renewable
sources—to produce energy is a must.

Brazil has a relatively low carbon energy matrix,
compared to other countries: 46 per cent of its total
primary energy production and 42.4 per cent of its
total primary energy supply3 come from low carbon
sources (EPE 2013: 21–22). In fact, land use, land use
change and forestry (LULUCF) have traditionally
been the major drivers of Brazilian greenhouse gas
(GHG) emissions. Deforestation has been successfully
tackled in recent decades: by about 2008, LULUCF
was no longer the main source of Brazil’s emissions.
The year marked a new upward trend in emissions
induced by the effects of enhanced economic devel-
opment:4 emissions from energy, agribusiness, indus-
try, transportation and waste treatment had increased
(Brasil 2010; Brasil 2013; Lapola/Martinelli/Peres et
al. 2014).

When it comes to the challenge of embracing the
‘low carbon green economy’ paradigm and the central
role of energy in achieving an embedded challenge,
that of decarbonization, given that energy accounts
for more than 60 per cent of global GHG emissions5

it is very relevant to understand how energy policy
and politics evolve. There are hardly any academic
papers about energy in the transition to a low carbon
green economy, and only a few analyse the evolution
of low carbon energy sources and energy efficiency in
Brazil. This chapter aims to address this topic. Further
reflections on how energy policy-making should be
designed to respect the other eight planetary bounda-
ries are needed.

The chapter focuses on how Brazilian energy pol-
icy and politics evolved between 2003 and 2014. The
topic will be explored in sections. First, a reflection
on the definition of low carbon green economy, and
how decarbonization is embedded in it. Next, an anal-
ysis of the Brazilian energy matrix transformations
and energy policy and politics between 2003 and
2014. This analysis will show (i) two trends in the pro-
duction of energy by low carbon sources: first an
upward trend, where these sources in the energy

matrix increased, and then a downward trend, due to
the discovery of deep offshore oil reserves and the use
of oil prices as a heterodox policy tool to artificially
maintain greater economic growth rates; and (ii) a sta-
ble trend in energy efficiency: no consistent develop-
ment of policy and politics during the decade. Finally,
some traits of Brazilian culture that hinder the imple-
mentation of a low carbon green economy in general,
and of decarbonization in particular, will be described,
focusing on ‘crony capitalism’ and short-term thinking.
The conclusion argues that Brazil has not yet
embarked on a low carbon green economy paradigm,
and serious planning and long-term goals, including
tackling deep-rooted cultural traits, are needed. 

38.2 Low Carbon Green Economy

Sustainability has been on the international agenda
since the United Nations Conference on the Human
Environment (1972), when it was stated that develop-
ment should consider its impact on the environment.
In 1987, the Brundtland Report was released; it
defined sustainable development as “development
that meets the needs of the present without compro-
mising the ability of future generations to meet their
own needs” (WCED 1987). This concept was adopted
by the United Nations Conference on Environment
and Development (UNCED 1992), and has become
the leading guideline for international and national
policies directed towards sustainability. However, the
term is very loose. It does not translate the impact of
human development patterns in the environment, nor
the action necessary to mitigate them. For this reason,
other definitions have been developed, among which
are ‘low carbon development’ and ‘green economy’.

Low carbon development aims at a consistent
reduction of GHG emissions per GDP unit (beyond
the ‘normal’ reduction derived from business-as-usual
economic development). By reducing carbon emis-
sions, economic growth and climate stability become
structurally compatible (UNDESA 2012: 51). The con-
cept was developed within the scope of the United
Nations Framework Convention on Climate Change
(UNFCCC) and gives, in fact, a clear direction to pol-
icy-making. 

Still, it is not enough, because the world has
entered a new geological epoch. Humanity has devel-
oped during the Holocene, the era that started
approximately 11,000 years ago, when the last glacia-
tion ended and the climate became warmer and more
stable. During this period, human beings changed

3 Excluding and including energy imports, respectively;
2012 data.

4 While LULUCF accounted for approximately 57 per
cent of total emissions in 2005, its share was approxi-
mately 23 per cent in 2010.

5 Data are available at <http://www.grida.no/graphicslib/
detail/world-greenhouse-gas-emissions-by-sector_6658>,
(15 Dec 2013).
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from a few groups of hunter-gatherers to a complex
population of seven billion people, most of whom
require an unprecedented amount of Earth’s resources
to live. The expansion of human population—both in
numbers and in per capita exploitation of the Earth’s
resources (Crutzen/Stoermer 2000)—was such that it
became the driver of the transition to a new geologi-
cal epoch, the Anthropocene. This is unprecedented:
from the evidence currently available, all previous
changes in Earth systems were caused either by
Earth’s natural dynamics or the dynamics of the cos-
mos; instead, in the Anthropocene, human beings are
the main drivers of transformations in Earth systems
(Crutzen/Stoermer 2000; Viola/Franchini/Ribeiro
2013; see chapter 3 by Dalby in this volume). 

The concept of a ‘green economy’ was developed
in order to deal with this new reality. There is no offi-
cial definition of a green economy, but the one most
frequently used refers to an “economy that results in
improved human well-being and social equity, while
significantly reducing environmental risks and ecolog-
ical scarcities” (UNEP 2011). The concept was dis-
cussed during the United Nations Conference on Sus-
tainable Development (UNCSD 2012), but there was
no agreement to make it more prescriptive—the final
report of Rio+20 states that a ‘green economy’ is “one
of the important tools available for achieving sustain-
able development and that it could provide options
for policy-making but should not be a rigid set of
rules” (UNCSD 2012). Even if it represents an evolu-
tion from the loose concept of sustainable develop-
ment, this more recent definition of a green economy6

remains almost as elusive as the former definition, una-
ble to guide effective policy-making.

A more precise concept should acknowledge the
nine biophysical planetary boundaries science has
identified whose transgression would lead to a plane-
tary disruption of Earth systems, a disruption which
would threaten life on Earth, especially human life: (i)
climate change, (ii) biodiversity loss, (iii) the nitrogen
cycle and the phosphorus cycles, (iv) stratospheric
ozone depletion, (v) ocean acidification, (vi) global
freshwater use, (vii) change in land use, (viii) aerosol
pollution, and (ix) chemical contamination (Rock-
ström/Steffen/Noone et al. 2009). Three of the
boundaries have already been already trespassed on.
First, the nitrogen cycle, due to the massive use of

nitrogenized fertilizers since the 1950s. Second, biodi-
versity loss, especially since the 1970s, when an
expanded human population started impacting natu-
ral ecosystems and other species to the point of
exhausting them. Third, climate stability, due to the
accumulation of GHG in the atmosphere—currently,
400 part per million (ppm),7 when the safe boundary
is 350 ppm. Trespassing on the boundaries indicates
that change is needed, and urgently: development must
take into account its effects on Earth’s equilibrium and
on human survival in the long term; yet policy-making
is stuck in an outdated framework, incapable of estab-
lishing a new development pattern. 

Take, for instance, climate change. Of the nine
planetary boundaries, climate change is the most stud-
ied and best understood by science; yet tackling it is
still a great challenge, because of the discrepancy
between the nature of the issue and the characteristics
of current political models. Climate change has been
defined as a truly wicked or diabolical problem
because its complexity defies standard problem-solv-
ing (Prins/Galiana/Green et al. 2010; Steffen 2011).
First, it is intrinsically global: it is led by changes in the
concentration of GHG in the atmosphere, a global
common good. However, there are no institutions for
direct global policy-making: policy-making is still
mostly carried out by nation states that only occasion-
ally cede small shares of their sovereignty to interna-
tional institutions. Second, climate change is not lin-
ear (see chapter 11 by Schellnhuber et al. in this
volume): vulnerabilities to and responsibilities for the
problem are skewed—the poorest in every society usu-
ally contribute the least to the problem, but suffer its
effects the most. Third, climate change operates on a
timescale beyond human daily experience, so the
appeal of passing the burden to future generations is
always present. Climate is a key civilizational driver,
together with the expansion and deepening of globali-
zation and the diffusion of democracy (Viola/Fran-
chini/Ribeiro 2013). Yet policy-making has only mar-
ginally faced up to the challenge of its stabilization,
especially in the international arena.

After signing the UNFCCC, in 1992, countries
have tried to build a multilateral framework to tackle
climate change. In 1997, by signing the Kyoto Proto-
col, countries agreed on limited compulsory GHG
reduction emission targets (seven per cent reduction

6 The European Union proposed a more scientifically
based concept of green economy, which was vetoed by
the BRICS countries, the United States and most devel-
oping countries.

7 The concentration of GHG in the atmosphere was
401.85 ppm on 12 June 2014, according to the Carbon
Dioxide Information Analysis Center. Data are available
at <http://cdiac.ornl.gov>, accessed 19 June 2014.
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in twenty years) for developed countries (Annex I
countries) and on mechanisms for their implementa-
tion; emerging economies rejected any commitment
to reduce the curve of emissions growth (moving out
from business-as-usual scenarios). For this reason, and
fearing what it considered unfair competition in
global markets, the United States withdrew from the
protocol in 2001 (Viola 2002). This was the first set-
back for the protocol: in 1997, mandatory commit-
ments covered countries responsible for 65 per cent
of global GHG emissions, but the amount was
reduced to around 45 per cent when the United States
left. The second setback occurred in 2012, when the
period in which the protocol was to be in force
expired. At that moment, Japan, Canada and Russia
decided not to sign the extension of the protocol,8 so
countries currently obliged to reduce GHG emis-
sions—the European Union, Switzerland, Norway and
New Zealand—account for only 13 per cent of the
global amount.9 

Discussions to establish a new legally binding agree-
ment have advanced by the presentation of Intended
National Determined Contributions (INDCs) by the
members of UNFCCC prior to the Paris Conference,
in December 2015. There has been some advance
toward an agreement, even if it will be short of what
science identifies as needed to guarantee climate sta-
bility. Only European Union‘s pledge to reduce emis-
sions is in tandem with what science defines as
needed to avoid serious climate change. The United
States, Canada and Japan pledges have 2005 as base-
line, and none means substantial reduction of GHG
emissions when translated into 1990 baseline. China
committed to peak its emissions by 2030, but Chinese
emissions are expected to reach 35% to 40% of total
global emissions by then. India did not commit to
peak emissions. Mexico promises reductions regard-
ing a business as usual scenario. Russian commit-
ments are poor considering that the baseline is 1990
and after that Russian emissions were reduced in
more than 50% due to economic collapse. Brazil
pledged to cut 37% of its GHG emissions until 2025,
compared to 2005 levels, and 43% until 2030, an
important advance compared to previous pledges.

Yet, commitments for specific sectors are either not
ambitious (energy, easily met before 2025, raising con-
cerns over the increase of fossil fuels in the energy
matrix), or too broad (agriculture, transport and
industry), or shameful (LULUCF, as Brazil pledges to
zero illegal deforestation only by 2030).

It is clear that current policy-making patterns are
not going to achieve the results that are needed to
mitigate climate change. This is so because mitigation
requires the implementation of measures that inter-
fere with core issues of the contemporary lifestyle,
such as energy sources and use, institutions, govern-
ance, economic organization and values (Steffen 2011:
21; Jamieson 2011: 38–42). It has been said that it “will
only be successfully achieved as a benefit contingent
upon other goals which are politically attractive and
relentlessly pragmatic” (Prins/Galiana/Green et al.
2010). However, a clearer paradigm guiding national
and international policy-making may be helpful.

The concept of low carbon green economy aims
at doing this.10 It has three main assumptions: (i) the
nine planetary boundaries identified by science
should be respected to prevent a systemic disruption
of Earth systems—starting with climate change, since
science has already produced clear indicators on how
to achieve climate stability; (ii) economic growth
should be guided by equity; (iii) population dynamics
should be considered a central issue (Viola/Franchini
2012b). If this concept is applied, development will
involve a balance of economic, social and environ-
mental aspects (Viola/Franchini 2012b). Environmen-
tal concerns become embedded: they should be incor-
porated in any policy-making as one of its pillars. 

Under the low carbon green economy paradigm,
energy policies must take into account the environ-
mental impacts of producing and using energy. It is
not enough to guarantee energy security and energy
access; the processes by which energy is produced
and distributed are relevant. For example, if climate
change is to be mitigated, stabilizing the concentra-
tion of GHG in the atmosphere is necessary. This can

8 In 2012, countries agreed on an extension of the Kyoto
Protocol from 2013 to 2019. In 2015, it is expected that
they will have agreed on the terms for a legally binding
agreement to replace the Kyoto Protocol from 2020
onwards.

9 2013 figure, data from the US Environmental Protection
Agency, available at <http://www.epa.gov/climatechange/
ghgemissions/global.html>, accessed 9 July 2014.

10 The paradigm was inspired by the European Commis-
sion communication “Rio+20: towards the green econ-
omy and better governance”, released ahead of the
UNCSD 2012 Conference, and the UNDP Report
“Green Economy in action: articles and excerpts that
illustrate green economy and sustainable development
efforts”; but by acknowledging the need to respect the
nine planetary boundaries before a systemic planetary
disruption, as well as equity in economic growth and
population dynamics, it goes further as a concrete pol-
icy guideline.
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be done either by reducing emissions or capturing
and storing carbon (CCS) (UNFCCC 1992); but since
CCS is still a limited option (IEA 2013a), it is impera-
tive to reduce emissions. Energy supply and use
accounts for more than sixty per cent of the world’s
GHG emissions, and it is likely that this share will
increase even more once emerging economies achieve
higher levels of development. Energy systems must be
decarbonized, and decarbonization depends to a large
degree on increasing energy efficiency and disseminat-
ing low carbon energy sources (Viola/Franchini/
Ribeiro 2013), especially among the biggest energy
producers and consumers. Brazil is one of these.

38.3 The Brazilian Energy Matrix and 
its Transformations (2003–2014)

Brazil is a big country, in all aspects: it has a territory
of 8,514,215 km2, the fifth largest in the world; as one
of the emerging countries, Brazil is boosting its inter-
national power assets: it is among the ten biggest
economies—economic growth averaged 3.6 per cent a
year between 2003 and 2012, compared with 2.8 per
cent during the previous decade,11 and it has consid-
erably reduced inequality–from a Gini score of 57.78
(2003) to 54.70 (2009).12 It has limited military
power, despite its increased role in peacekeeping and
human rights missions, but has important soft power
assets (Nye 2011): it is a pacific, multi-ethnic, multicul-
tural and multi-religious country, with magnificent
nature and extraordinary tourism potential. Between
2003 and 2014, Brazil’s enhanced international role
could be seen in several different arenas, including
energy governance in the transition to a low carbon
green economy: it is among the eight largest GHG
emitters; with 190,732,694 inhabitants (IBGE 2010), it
is the eleventh largest energy producer and seventh
largest energy consumer;13 and it already occupies the
fifth place among producers of low carbon technol-
ogy14 (WWF/Roland Berger 2012; The Pew Charita-
ble Trusts 2012).

Brazil is generally self-sufficient in energy: it
imports natural gas from Bolivia, and oil and coal from

several countries, but in amounts that are small com-
pared with its domestic production. The same is true
of hydroelectricity, where a small amount is imported
from Paraguay. It has developed world-renowned
technology for exploring deep offshore oil reserves,
and it is a world leader in hydropower technology
(especially in designing reservoirs) and in producing
electricity and fuel from sugar cane.

With its large territory located in a warm climate,
its relief system of plains and plateaux, and its exten-
sive drainage basins, Brazil has enormous potential for
developing renewable energy. In fact, it is safe to say
that, given the currently available technology, Brazil
has one of the world’s biggest potentials for renewa-
ble energy resources. The reality, however, does not
match the potential. From 2003 to 2012, both Brazil-
ian energy production and domestic supply increased
by approximately 40 per cent; however, during the
same period, energy production and energy supply
from non-renewable sources increased by 42.5 per
cent and 45 per cent respectively, and from renewable
sources by only 37 per cent and 36 per cent respec-
tively. The data show that non-renewable energy
sources answered for a greater share of energy pro-
duction and supply in Brazil during the decade from
2003 to 2012.

When it comes to energy efficiency, the picture is
even gloomier. Energy efficiency is crucial for a low
carbon green economy. In fact, due to (i) the time
span required for research and development into low
carbon energy sources, and (ii) the intrinsic need to
reduce energy consumption so as to assimilate a low
carbon way of living, and given that saving energy
reduces costs and enables resources to be used for
something else, investing in energy efficiency is the
most rational choice for achieving low carbon devel-
opment. Yet in Brazil, energy efficiency plays second
fiddle to the expansion of energy supply: from 1984 to
2004,15 the amount of energy effectively employed in
final use (in relation to total energy input) increased
from 46.9 per cent to merely 57.8 per cent (EPE 2013,
193); performances in many sectors were even poorer,
for example, from 31.4 per cent to 37.5 per cent in
transport (EPE 2013, 193) ; compared with the US,

11 On GDP growth, data from the World Bank (1993–
2002, 2003–2012) are available at: <http://data.world-
bank.org/indicator/NY.GDP.MKTP.KD.ZG?page=4> (25
January 2014).

12 World Bank, available at: <http://iresearch.worldbank.
org/PovcalNet/index.htm?2> (28 July 2013).

13 World Bank data (2010) are available at: <http://data.
worldbank.org/indicator> (28 July 2013). 

14 The definition covers manufacturing inputs such as sili-
con and specialized machinery, intermediate products
such as solar cells, and end products such as wind tur-
bines, heat pumps and biofuels. Brazil is a leader in tech-
nology for the exploration of offshore deep oil, reservoir-
building and obtaining ethanol from biomass (sugar
cane).

15 Latest available data.
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Brazilian truck freight consumes 85 per cent more fuel
(MME 2011).

Why has energy production from non-renewable
sources surpassed renewable sources between 2003
and 2014, in a context of increasing national and
international debates about the importance of a low
carbon green economy and the need to commit to it?
And why is energy efficiency such a marginal topic in
Brazil? In order to answer these questions, it is neces-
sary to analyse how energy policy and politics evolved
in Brazil over the decade. 

38.4 Brazilian Energy Policy and 
Politics (2003–2014)

Energy policy and politics of the last decade are part
of the big picture of Brazilian recent economic and
political developments and their consequences for
domestic politics and international affairs. From 2003
to 2010, Brazil’s economy grew faster than the average
world economy, due to three factors: (i) a big change
in the relative prices of industrial products and pri-
mary commodities, favouring the latter—and Brazil is
a big exporter of primary commodities—; (ii) the
effects of the pro-market macroeconomic reforms car-
ried out during the second half of the 1990s; and (iii)

high rates of foreign direct investment (FDI). The
redistribution of income was initiated during the Car-
doso administration (1995–2002) and deepened in
Lula da Silva’s administration (2003–2010). This virtu-
ous cycle of economic growth ended around 2010.
The consequences of the lack of pension, labour, fis-
cal, tax and political system reforms—reforms that
should have been undertaken in order to finish the
process initiated in the 1990s—began to be felt during
the Rousseff administration (2011–present): economic
growth declined to less than 2 per cent a year; infla-
tion was always significantly above the target defined
by the Central Bank (target 4.5 per cent, real inflation
around 6 per cent); FDI, compared with the period to
2010, stagnated—although it remains among the high-
est in the world—as a result of uncertainty generated
by federal government interventionism into the econ-
omy. Tackling inequality became more difficult with
lower growth rates and higher inflation. 

Nevertheless, the effects of a stronger economy
were felt politically. Very powerful and competitive
media and a more attentive society were more percep-
tive of corruption—corruption was actually lower dur-
ing this decade compared with previous ones, but
there was much more information about it. Brazilian
courts demonstrated a level of independence rare in
non-OECD countries: core members of the first Lula

Table 38.1: Domestic energy production and domestic energy supply, by source 2003–2012 (103 tep (toe)). Source:
Author’s elaboration based on: Balanço Energético Nacional—séries completas 1970–2012; at: <https://
ben.epe.gov.br/BENSeriesCompletas.aspx> (12 January 2014).

Energy source Energy 
production 

2003

Energy 
production 

2012

Variation 
(%)

Energy 
supply 2003

Energy 
supply 2012

Variation 
(%)

Oil 77,225 107,017 38.5% 80,688 111,193 37.8%

Natural gas 15,681 25,574 63% 15,512 32,598 110%

Coal + Peat 1,823 2,517 38% 12,848 15,287 19%

Uranium 2,745 3,881 41.3% 3,621 4,286 18%

Total non-
renewable

97,474 138,989 42.5% 112,669 163,364 45%

Hydro 26,283 35,719 36% 29,477 39,181 33%

Wood 25,965 25,735 -1% 25,973 25,735 -1%

Sugar cane 28,357 45,132 60% 27,093 43,572 60.8%

Other 
renewable (*)

5,663 11,723 107% 5,663 11,754 107.5%

Total 
renewable

86,268 118,309 37% 88,206 120,242 36%

Total 183,742 257,298 40% 200,875 283,606 41%

(*) Includes wind and solar.
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administration (except the former president himself)
were convicted of corruption offences in 2012. In June
2013, massive demonstrations against corruption and
the state of public transport, education and health
care surprised political actors and analysts. 

Brazil has not yet incorporated the low carbon
green economy paradigm; not even a clear decarbon-
ization outcome was envisaged. During the last dec-
ade, two trends in low carbon energy sources can be
observed: from 2003 to 2007, an upward trend in
which progressive forces—committed to low carbon
development—were stronger, and the proportion of
renewable sources in the energy matrix increased;
from 2007 to 2014, a downward trend in which
regressive forces—which favour fossil energy sources—
were empowered due to the discovery of deep off-
shore oil reserves and the use of oil prices as a heter-
odox policy tool to artificially maintain greater eco-
nomic growth rates and fight inflation. As for energy
efficiency, however, the trend was stable: there was no
consistent development of policy and politics during
the decade.

38.4.1 Energy Sources

38.4.1.1 Fossil Fuels: Oil, Gas and Coal

Oil remains the main source of fuel employed in trans-
portation in Brazil. The Brazilian transport system is
not adequate for the country’s characteristics and
needs: a large country with mostly plain relief, impor-
tant river basins and an extensive coastline could
make a better use of those assets in transportation.
Instead, its transport system is highly dependent on
roads—terribly built and poorly maintained—, and its
cargo fleet employs diesel as fuel. 

Brazilian diesel had traditionally been of low qual-
ity because of the high level of sulphur in its mix, but
recent regulation has attempted to improve it (though
very slowly).16 Despite some delays and implementa-

tion problems,17 the new regulation contributes to the
provision of cleaner air. It has minimal impact on
reducing carbon emissions, though: other measures—
such as increasing the use of biodiesel or other biofu-
els in transportation and adopting railways and
coastal and inland navigation systems—would bring
greater benefits in this area.

The competition between oil/derivatives and
renewable fuel prices is not a fair one. Until 2006, the
domestic prices of oil/derivatives followed interna-
tional prices; after that, however, due to the discovery
of the deep offshore reserves—and the illusion that
Brazil would rapidly become a big producer and
exporter of oil—the federal government was misled
into using domestic prices as a heterodox economic
tool. In 2007, the Brazilian government subsidized oil
prices to maintain economic growth rates at a high
level, changing the relative prices of gasoline and eth-
anol and undermining the competiveness of the latter.
After the economic crisis that followed the collapse
of Lehman Brothers, some contracyclical measures
were adopted, including tax exemptions for the auto-
mobile industry. The exemptions led to an increase in
car ownership and a dramatic increase in fuel
demand, while ethanol prices were still not competi-
tive. These heterodox policies enhanced short-term
economic growth but increased long-term macroeco-
nomic imbalance and penalized both Petrobras18—who
faced several important losses—and the ethanol pro-
duction chain. 

General expectations of economic gains from the
deep offshore reserves were high between 2008 and
2010. Action by environmentalists was of a very low
profile: there was no significant environmental move-
ment to defend exploring low carbon energy sources
rather than the new oil reserves. Nevertheless, it was
a victory without a battle: while it was expected that
exploitation would start soon after the discovery, dis-
putes between state governments over the distribution
of revenues from the reserves postponed the auctions
(of the reserves) for a couple of years; in this period,
economic production of the technology to exploit
shale gas was achieved in the US—supposedly the big-

16 There are two types of diesel: metropolitan diesel (used
in larger cities with poor air quality) and interior diesel
(used in smaller cities, roads and other parts of the
country). From 2001 onwards, sulphur concentration in
the mix began to be limited: 2000 mg/kg for metropol-
itan diesel and 3500 mg/kg for interior diesel (2001);
500 mg/kg for metropolitan and 1800 mg/kg for inte-
rior diesel (2005–2006); 50 mg/kg for metropolitan and
500 mg/kg for interior diesel (2009, coming into force
in 2013); finally, 10 mg/kg for metropolitan (2013). See
National Oil Agency (in Portuguese, ANP) Resolutions
nr. 310/2001, 12/2005, 15/2006, 31/2009, 42/2009, 65/
2011 and 50/2013.

17 E.g. the 500 mg/kg sulphur concentration goal in met-
ropolitan diesel, determined in 2006, was not achieved
until 2012, due to technical problems at refineries and in
the automotive industry; the switch to S500, determined
in 2009, was delayed in some cities by up to fifteen
months.

18 Petrobras is the most famous Brazilian energy corpora-
tion. It is worldly known for its vanguard technology to
explore oil in offshore platforms.
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gest market for the Brazilian deep offshore oil—and
Mexico passed a bill that would end PEMEX monop-
oly over oil, facts that appealed to American compa-
nies such as Chevron and Exxon Mobile; Petrobras,
whose participation in the auction was obligatory due
to the requirement to include national companies in
the exploitation, had lost the financial capacity to act
due to the continued losses it faced through subsidiz-
ing oil derivatives. In 2013, when only one consortium
presented itself at the auction for the exploitation of
the Libra field, enthusiasm for deep offshore oil
reached its lowest point. Subsidies for gasoline peaked
in 2014—in fact, estimates indicate that gasoline would
cost on average thirty per cent more without the sub-
sidies.

The use of natural gas in Brazil more than doubled
during the decade. This is a progressive trend, espe-
cially when natural gas is employed in place of gaso-
line or diesel (in part of the metropolitan transport
system and taxis) and coal (in industries, especially in
Sao Paulo state after the building of the gas pipe from
Bolivia). Nevertheless, the share of gas in the Brazilian
energy matrix is still very small; it could be bigger if
there were incentives to employ natural gas in the
thermal power plants that currently rely on oil or coal.
Nowadays, some old practices, such as gas flaring on
offshore oil platforms, are beginning to be con-
demned by (a minority in) Brazilian society; it is
expected that this trend will increase and a more envi-
ronmentally-friendly use of this gas will become man-
datory in Brazil. The rational use of the flared gas is
also an argument against the exploitation of shale gas:
Brazil has important reserves, but it lacks the technol-
ogy, infrastructure (pipes and transport) and policies
(incentives for its production and the creation of a
market) that are vital for its exploitation.

Coal has never been a relevant energy source in
Brazil. The quality of Brazilian coal is low; it is
employed mostly in producer regions, such as the
south of the country. Brazilian society is against the use
of coal, and groups in favour of it have very limited
appeal. Recently, the steel industry, the largest con-
sumer of coal in Brazil, has started to employ vegetable
charcoal from planted forests to replace the charcoal
from native forests that was used previously,19 an
important advance towards sustainability and a low
carbon green economy. The greatest backwards step
involving coal is its inclusion among the accepted

sources for electricity generation in Brazil: in August
2013, the federal government authorized coal’s partic-
ipation in future auctions for electricity, along with
hydropower, natural gas and biomass. 

38.4.1.2 Hydropower 

Hydropower is the main source of Brazilian electric-
ity. In 2012, 70.1 per cent of Brazilian electricity pro-
duction and 76.9 per cent of the Brazilian electricity
supply20 came from hydro (EPE 2013: 16). From 1920
to the 1970s, relying on hydropower for electricity
generation was a ‘natural’ process in a country with
little coal and oil; after 1973, the process gained stra-
tegic importance due to concerns about energy secu-
rity in the context of world oil crises. Brazil has one
of the world’s greatest hydropower potentials, but
most of its southern river basins are already largely
exploited; 70 per cent of the remaining potential is
located in Amazonian basins (Eletrobras 2012),21 a
region with complex ecosystems and where it is of
great importance to maintain the local and regional
climate and biodiversity.

Most of Brazilian hydroelectricity comes from
hydropower plants that have an installed capacity of
at least 30MW and a reservoir larger than 3 km2,
called by the Brazilian government and in this article
Usinas Hidrelétricas (UHEs). Most UHEs were built
between 1968 and 1984, when lower environmental
standards were in force and financial resources, both
national and foreign, were available. Since 1985, it has
become much more difficult to license a new UHE;
many of those projected had their construction post-
poned or disrupted due to further environmental
demands and the fiscal crisis of the Brazilian state. It
was mainly after the 2001 crisis in the electricity sup-
ply22 that the federal government resumed efforts to
build new hydropower plants, including several in the
Amazon region—not without controversy (table 38.2).
Two of the biggest sources of controversy are run-of-
the-river technology and the impact of UHEs on the
indigenous populations of the Amazon forest.

19 The Climate Change law prescribes the substitution of
mineral coal with charcoal from planted forests, but this
prescription has not been implemented yet.

20 Excluding and including electricity imports, respectively.
21 According to official data, the rivers of the Amazon

basin have 34,000 MW of hydropower potential not yet
explored. 

22 In 2001, the Brazilian electricity supply was disrupted
after an abnormal dry summer reduced water levels at
key dams; the government rationed electricity, and fos-
sil-fuel thermal power plants were put into operation as
a backup system.
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Run-of-the-river technology was developed to accom-
modate demands from both environmentalists and
defenders of development at all costs. This technol-

ogy allows for smaller reservoirs to be created, so, in
theory, it diminishes the impact of hydropower on the
environment—especially on biodiversity. Nevertheless,

Table 38.2: UHEs in the Amazon region (Amazon basin and Tocantins-Araguaia basin). Source: Author’s elaboration,
based on data from Agência Nacional de Energia Elétrica—Banco de Informações sobre Geração; at: <http:/
/www.aneel.gov.br/aplicacoes/capacidadebrasil/GeracaoTipoFase.asp?tipo=1&fase=3>, and Programa de
Aceleração do Crescimento—PAC; at: <http://www.pac.gov.br/infraestrutura-energetica/geracao-de-energia-
eletrica> (26 July 2014). PCHs and UHEs under study or not found on any of the government websites above
are excluded from the table.

UHE name River Generating (MW) Capacity (MW) Status

Balbina Uatumã 249.75 250.00 In operation since 1989

Belo Monte Xingu - 11,233.00 Under construction

Bem Querer Branco - 708.40 Under construction

Cachoeira dos Patos Tapajós - 528.00 Preparing to construct

Cana Brava Tocantins 450.00 450.00 In operation since 2002

Castanheira Arinos - 192.00 Under construction

Chacorão Tapajós - 3,336.00 Preparing to construct

Colíder Teles Pires - 300.00 Under construction

Dardanelos Aripuanã 261.00 261.00 In operation since 2011

Estreito Tocantins 1,087.00 1,087.00 In operation since 2011

Ferreira Gomes Araguari - 252.00 Under construction

Jamanxim Tapajós - 881.00 Preparing to construct

Jatobá Tapajós - 2,338.00 Preparing to construct

Jirau Madeira 750.00 3,750.00 In operation since 2013

Luís Eduardo Magalhães Tocantins 902.50 902.50 In operation since 2009

Paredão A Mujacaí - 199.30 Preparing to construct

Peixe Angical Tocantins 498.75 498.75 In operation since 2006

Prainha Aripuanã - 796.40 Under construction

Rondon II Comemoração 73.50 73.50 In operation since 2011

Salto Augusto de Baixo Juruena - 1,461.00 Preparing to construct

Santo Antonio Madeira 1,927.03 3,150.40 In operation since 2012

São Luiz do Tapajós Tapajós - 6,133.00 Preparing to construct

São Manoel Teles Pires - 746.00 Preparing to construct

São Salvador Tocantins 243.20 243.20 In operation since 2010

São Simão do Alto Juruena - 3,509.00 Preparing to construct

Serra da Mesa Tocantins 1,275.00 1,275.00 In operation since 1998

Serra Quebrada Tocantins - 1,328.00 Preparing to construct

Sinop Teles Pires - 461.00 Preparing to construct

Sumaúma Aripuanã - 458.20 Preparing to construct

Tabajara Machado - 350.00 Under construction

Teles Pires Teles Pires - 1.820,00 Under construction

Tucumã Juruena - 510.00 Preparing to construct

Tucuruí I and II Tocantins 8,535.00 8,535.00 In operation since 1984
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the results obtained from the Amazon UHEs are, to
date, ambiguous.23 For hydropower to be efficient,
the amount of water that goes into the turbines must
remain constant over time. River flows change over
the course of the year, so either dams or backup sys-
tems must be built to maintain electricity production
at a stable rate. Amazonian rivers present great hydro-
logical variation over the seasons; by applying run-of-
the-river technology to the basin, the choice of backup
system becomes ever more relevant—and, sadly, in
recent years, this role has been played by fossil-fuel
thermal power plants. Therefore, when the aggregate
impacts—impacts from the plant plus impacts from
the backup system—are taken into account, it is not a
straightforward conclusion that a run-of-the-river UHE
in the Amazon region would cause less environmental
impact than a UHE with a large reservoir built in the
same or another region of the country. 

The impact of UHEs on indigenous populations is
a great source of conflict in Brazil. Take, for instance,
the UHE Belo Monte. It is a controversial project.
First attempts at implementation—including the build-
ing of a large dam—date from the second half of the
1980s, but these failed in the face of strong opposition
from both environmentalists and indigenous people,
as well as the fiscal collapse of the Brazilian state. In
the second half of the 2000s, the project was rede-
signed to apply run-of-the-river technology. In 2010,
the construction contract was signed, and in 2011 the
environmental licence was issued. The construction is
advancing; it has, however, faced several legal battles,
including disputes between the Brazilian federal state
and the Inter-American Court of Human Rights.24

Public opinion is mostly against the project, because
of both the environmental impact and the impact on

indigenous populations. UHE projects in the Tapajos
River face the same controversy.

Adding to the controversy, the federal government
has changed some environmental laws to speed up
the construction of new UHEs in the Amazon region.
In 2011, the boundaries of several national parks and
national forests were modified, and areas judged to be
flooded were excluded from the obligation to be pre-
served.25 The government is also postponing the
demarcation of indigenous lands—a potential retalia-
tion to demands from indigenous populations to be
consulted about the projects, since they will be built
on land that the indigenous populations have histori-
cally occupied. On several occasions in 2013, the
indigenous population of the Tapajos River area
demanded prompt and diligent action regarding this
matter from government officials.

Plans to construct hydropower plants in Peru in
order to export electricity to Brazil were also devel-
oped. In 2010, Brazil and Peru signed an Energy
Agreement26 specifying the construction of six hydro-
power plants in the Peruvian Amazon: the plants
would be built with Brazilian money (both private and
public); the electricity produced would be directed to
the Peruvian market, but the surplus would be
exported to Brazil; and, after thirty years, the owner-
ship of the plants would be Peruvian. This measure is
also highly controversial: part of the Peruvian popula-
tion, in the manner of a traditional South American
ideological dispute, argue that the country has

23 Of many works on the environmental impacts of dams,
three sets of international guidelines are especially rec-
ommended: World Commission on Dams: Dams and
Development: A New Framework for Decision-Making
(2000); at: <http://www.internationalrivers.org/files/
attached-files/world_commission_on_dams_final_report.
df>; International Hydropower Association: IHA Sus-
tainability Guidelines (2004): at: <http://www.ydro-
power.org/downloads/IHA%20Sustainability%20Guide
lines Feb04.pdf> (7 November 2013); IEA Hydropower
Agreement, Annex III—Hydropower and the environ-
ment: present context and guidelines for future action;
at: <http://www.ieahydro.org/reports/HyA3S5V2. pdf>,
revised in 2010: Update of Recommendations for
Hydro-power and the Environment; at: <http://www.
ieahydro.org/uploads/files/finalannexxii_task2_brief-
ingdocument_ oct2010.pdf> (7 November 2013).

24 In 2011, the Inter-American Court of Human Rights, fol-
lowing a claim presented by NGOs that the UHE Belo
Monte would create social and environmental impacts
not covered by the environmental licensing in process,
asked Brazil to suspend the licensing. The request came
after the Brazilian government had answered several
demands from the Court on the same issue, and was not
welcomed. The relationships between the country and
the Court reached its lowest ebb; Brazil has occasionally
supported the pledge by Venezuela, Ecuador and Bolivia
to diminish the Court’s powers concerning interven-
tions on matters of human rights. 

25 Law 12.678/2012, available at <http://www.planalto.gov.
br/ccivil_03/_Ato2011-2014/2012/Lei/L12678.htm> (13
January 2014).

26 Agreement between the government of the Federal
Republic of Brazil and the government of the Republic
of Peru for the supply of electricity to Peru and exports
of surplus to Brazil, available in Portuguese at <http://dai-
mre.serpro.gov.br/atos-internacionais/bilaterais/2010/
acordo-entre-o-governo-da-republica-federativa-do-brasil-
e-o-governo-da-republica-do-peru-para-fornecimentos-de-
energia-eletrica-ao-peru-e-exportacao-de-excedentes-ao-
brasil> (12 January 2014).
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become the subject of Brazilian imperialism, since
there is an imbalance between the large social and
environmental impacts of the hydropower plants on
local communities and the small benefits for the Peru-
vian population (whose energy demand is low and
could be met without the new projects). Peruvian indig-
enous populations are challenging the Agreement by
arguing that they should have been consulted before
the government signed it, since their interests are at
stake. The treaty is not yet in force and its ratification
was delayed, although some of the projects are at an
advanced stage of planning.

An alternative is building hydropower plants with
an installed capacity between 1 and 30 MW and reser-
voirs smaller than 3 km2, referred to as Pequenas Cen-
trais Hidrelétricas (PCHs).27 PCHs are an important
alternative source of hydroelectricity: they can be
located near consumer regions, reducing transmission
costs; their smaller dams also reduce the environmen-
tal impact; their employment on a large scale
increases the redundancy of electric systems, reducing
the risks of blackouts during peak demand hours.
They were included among the renewable energy
options in the Alternative Energy Sources Incentive
Programme (in Portuguese, PROINFA).28 Between
2004 and 2011, PCHs sold around 1,800 MW in elec-
tricity auctions (Nogueira/Costa 2012); nevertheless,
they produce only 3.63 per cent29 of Brazilian electric-
ity. Unlike other renewable sources, PCHs are not
acknowledged by public opinion; the political strength
of groups related to UHEs prevents the development
of policies that would benefit this energy source. 

Another alternative would be to diversify Brazil’s
renewable electricity sources, by making serious invest-
ments in wind and solar power and using hydropower
as a reserve source. The complementarity between
wind and hydroelectric power, for example, is scientif-
ically proven (Amarante/Schultz/Bittencourt et al.

2001; Jaramillo/Borja/Huacuz 2004; Dutra/Szklo
2008; Ricosti/Sauer 2013). Brazil has great wind and
solar power potential, and their intermittency can be
compensated for by hydropower, saving the environ-
mental and economic costs of accumulators. The
world already has cases of successful joint exploration
of the sources.30 Joint exploitation in Brazil is not
wishful thinking: the country already has the National
Interconnected System (in Portuguese, SIN), an exten-
sive electricity grid that connects the whole country;31

however, massive investment would be needed in
order to make the grid a smart one. 

38.4.1.3 Ethanol

Brazil is the leading producer of ethanol from sugar
cane. The high price of oil during the crises of the
1970s and reasons of energy security played important
roles in encouraging its use as fuel—back then, reasons
of sustainability were absent. With Brazilian govern-
ment incentives and subsidies, large sugar cane planta-
tions were established, mainly at São Paulo and in the
north-eastern states of Pernambuco and Alagoas. In
the 1990s, due to a severe crisis in supply, ethanol’s
role as a biofuel faded; it came back into the spotlight
in 2003, after the development of flexible fuel tech-
nology.

Brazilian ethanol does not compete with food pro-
duction. Brazil has more than 200 million hectares of
land occupied by cattle grazing, almost half of which
is degraded land no longer in use or used but with
very low productivity; sugar cane plantations occupy
around six million hectares. It is also important to
note that Brazilian sugar cane production is currently
concentrated in São Paulo state and the surrounding
areas, and there is no prospect of expanding it into
the Amazon region (Goldemberg 2008), so ethanol
cannot be blamed for Amazonian deforestation,
though it could be for the conversion of the Cerrado
savannah.32

Ethanol has faced unfair competition with gaso-
line since 2007, when the federal government began27 ANEEL Resolution 304/98.

28 The policy was enacted by the federal government in
2002 and was regulated in 2004. It specifies that ten per
cent of Brazil’s energy supply in the 2020s should to be
produced by alternative renewable sources, and lists
small hydropower plants, wind and biomass among
them. After 2004, these sources took part in the federal
government’s auctions for electricity, sometimes selling
important amounts, but still facing difficulties in com-
peting with traditional sources due to the minimum cost
criteria employed in the auctions.

29 Data from <http://www.aneel.gov.br/aplicacoes/
capacidadebrasil/capacidadebrasil.cfm>, accessed 12
February 2014.

30 For example, the partnership between Denmark, a big
producer of wind energy, and Norway, a big producer
of hydroelectric power.

31 There are some isolated systems in the north of the
country. 

32 Until 2007, the expansion of the ethanol industry was
an indirect driver of deforestation in the Amazon,
because some areas in which there was substitution of
cattle raising and soybeans were pushed in the Amazon
by ethanol. Since 2008, it has not happened any more.
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to subsidize oil prices, reducing the competitiveness
of ethanol. Its competitiveness is also affected by the
transportation system: since Brazil has not developed
a piped distribution system and other transport
options are underdeveloped, ethanol travels around
Brazil on trucks fuelled with diesel. It is a true paradox:
oil prices affect ethanol prices even when there is no
direct manipulation by the federal government, just by
adding the freight costs to the price of the biofuel. 

From 2005 to 2007, ethanol played an important
role in Brazilian diplomacy. Brazil supported the crea-
tion of a global market for ethanol, and tried to make
it an international commodity. It has exported tech-
nology and established partnerships in order to
develop ethanol markets in various countries such as
Colombia, El Salvador, Honduras, Argentina and
some African countries; multinational companies
(Shell, Petrobras and Chevron) bought assets from
ethanol companies during this period. This situation
suited the Brazilian national interest but not the posi-
tions of China, India and Indonesia, who were Brazil’s
allies in climate negotiations, and it did not last. By
the time the deep offshore oil was discovered, ethanol
vanished from Brazilian official speeches, as did invest-
ment in ethanol companies.

It is uncertain how ethanol will develop over the
next few years. Brazilian public opinion favours the
biofuel, but few groups are mobilized or understand
the big picture. A clear example is the positive conno-
tation the federal government subsidies for gasoline
had for the average Brazilian. If there is no revolution-
ary change in the next few years (creating strategic
reserves to avoid price volatility and maintain reliabil-
ity of supply; investing in the production of pure eth-
anol vehicles), it is likely that ethanol will remain a
fuel of secondary importance in Brazil. Other impor-
tant obstacles to greater ethanol production are the
influence of oil and gas groups in the government and
the misconception that investing in ethanol implies a
further commoditization of the Brazilian economy
and another step towards the Dutch disease.33 In the
international market, competition with ethanol from
corn produced by the US, and a possible ethanol
from cellulose produced in the US and Europe,
undermines the possibility of the export of significant
quantities of Brazilian ethanol. 

38.4.1.4 Biodiesel

Biodiesel production is still in its infancy in Brazil.
Created in 2005, the National Biodiesel Programme
aims at increasing the uptake of biodiesel nationally.
Following its creation, several regulatory develop-
ments34 established a minimum percentage of bio-
diesel in the diesel mix; there is no pure biodiesel in
Brazil.35 Biodiesel currently being produced is mixed
with the diesel used by the freight sector: type B diesel
has eight to ten per cent biodiesel in its mix.36 

Soybeans are the main source of Brazilian bio-
diesel; despite the proven possibilities of making bio-
diesel out of other vegetable species,37 these crops are
mostly produced on small family farms, making it dif-
ficult for the crops to be commoditized and sold on a
large scale. Just like ethanol, biodiesel production can-
not be blamed for deforestation: the share of soy-
beans employed in biodiesel production is almost
insignificant when compared with the share exported
for human and animal consumption. The situation
could change if the federal government’s predicted
incentives and subsidies for biodiesel production
should materialize in the next few years.

In order to become a competitive biofuel in Brazil,
biodiesel needs to go through a technological and
economic transformation revolution, and this is
unlikely to happen in the near future.38 

33 Dutch disease refers to the relative deindustrialization of
the Brazilian economy due to expanded agriculture pro-
duction and exports and energy commodities (deep off-
shore oil reserves).

34 Law 11.097/2005 and ANP Resolution 15/2006 and 14/
2012.

35 The current restrictions that prevent engines from being
fuelled by biodiesel could be overcome with technology
innovation, and an official programme in support of it
would be highly beneficial (Dias, 2007).

36 Besides the different sulphur concentrations, Brazilian
diesel is classified according to the absence (type A) or
presence (type B) of biodiesel in the mix. Therefore, fol-
lowing ANP Resolution 50/2013, there are four types of
diesel in Brazil: S10A, S10B, S50A and S50B.

37 Studies were mandated by ANP Resolution 14/2012 and
were carried out.

38 Soybean producers are currently more interested in
exporting their crops for human and animal food pro-
duction; other crops must be produced intensively in
order to support biofuel production, and no relevant
movements towards this can be seen in Brazil; in addi-
tion, there are significant vested interests in exploiting
deep offshore oil reserves instead of investing in biofuel
production. 
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38.4.1.5 Nuclear

Despite being non-renewable,39 nuclear power is a
low carbon energy source. Nuclear power was devel-
oped in Brazil by the military regime (1964–1985). It
was seen as both an alternative source of energy and
a strategic technology to be dominated by Brazilian
scientists. Brazil has two nuclear power plants: Angra
1, built between 1972 and 1984, in operation since Jan-
uary 1985, and Angra 2, whose construction started in
1976, was paralyzed between 1983 and 1995 due to lack
of financial resources, and was resumed in 1996; the
power plant began operation in 2001. A third nuclear
power plant, Angra 3, had its foundation laid at the
beginning of the 1980s, but construction never got off
the ground due to a lack of finance. Building began in
earnest in 2010, and it is predicted that the plant will
become active in 2018. Plans for developing four new
nuclear power plants in Brazil were postponed after
the Fukushima accident.

Nuclear power is an important low carbon energy
source for a great part of the world, and could be
most successfully applied as a transitional source;
since it is highly effective in generating electricity, it
can replace fossil fuels until technology for renewable
sources is developed (Carvalho 2012). Nevertheless, it
is important to bear in mind that nuclear energy
involves risks that are more obvious than those of other
energy sources, since the consequences of nuclear acci-
dents spread out in space and time; so its externalities
and requirements for safe operation have to be fully
understood before it is employed on a large scale.

Brazilian public opinion does not favour nuclear
energy. Interestingly, it is one of the energy sources
with the strongest opposition in the country—even
most of the academic community is against it. The
lobby in favour of nuclear power (nuclear engineers,
the military, some diplomats) is losing ground, espe-
cially since nuclear engineers, its fiercest defenders and
the most politically engaged group, are starting to
retire. Nuclear power will never be an important source
of energy in Brazil, although it will remain among the
sources linked with technological know-how (Brazil is
one of the few countries in the world able to enrich
uranium) and with the fact that the country has huge
uranium reserves. And maybe this is for the best, since
Brazil has other options for low carbon energy sources
and nuclear power involves important considerations

about dealing with nuclear waste and managing evacu-
ation exercises.

38.4.1.6 Wind and Solar Power

Wind and solar power, together with small hydro-
power plants, are classified as alternative renewable
energy sources in Brazil. Brazil has enormous poten-
tial for wind and solar power, and a very small
amount is currently employed in energy generation.
Besides low carbon reasons, wind and solar energy
development would (i) enable the decentralization of
energy production in Brazil, once places with high
potential for both are located in areas at the borders
of the grid (wind) or with a precarious connection to
the grid (solar); (ii) result in technological gains, since
Brazil still imports most of the components for both
types of energy system (though it exports wind
blades) and could develop the national industry; and
(iii) increase employment opportunities in both sec-
tors. Wind power, in particular, has even more in its
favour: the Brazilian wind regime is complementary to
important Brazilian river basin regimes (highs/lows),
and the connection of both energy systems to the
same grid would guarantee renewable electricity
throughout the year. 

Wind power has expanded greatly in the last dec-
ade, due to PROINFA. In the first auction for electric-
ity from alternative sources (2004), wind sold 1,422.9
MW; between 2005 and 2008, however, there were
eight auctions in which alternative renewable energy
sources competed with other sources, such as the
UHEs of Jirau, Santo Antonio and Belo Monte and
several fossil-fuel thermal power plants—which, in the
end, sold 73 per cent of the total auctioned (Nogue-
ira/Costa 2012). At the beginning of 2007, the federal
government established specific auctions for each
alternative source, and there were impressive results
for wind power in 2009. In 2010 and 2011, wind sold
2,047.8 MW and 1,928.8 MW respectively (Nogueira/
Costa 2012).

Despite the great expansion in Brazilian wind
power, beyond earliest expectations, there is neither
an official policy to establish long-term incentives,
quotas and minimum prices for alternative energy
sources, nor is there a legal obligation to auction alter-
native energy production periodically. The fact that
there are no regional auctions for electricity (all auc-
tions are national, and controlled by the federal gov-
ernment) is an important obstacle to the best use of
different regional renewable electricity potential.
Wind power is gaining momentum in Brazil, but a
large part of the Brazilian electricity bureaucracy does

39 Nuclear energy production is limited by the availability
of uranium ore, or similar elements.
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not seriously consider it an alternative to other energy
developments.

Solar power faces even more challenges. It was not
included in PROINFA, because the federal govern-
ment argued that the costs of production were too
high. In fact, lack of competitiveness when compared
to other energy sources is still the argument of most
of those who dismiss solar energy. Besides, top tech-
nical decision-makers in the Brazilian energy matrix
make some valid arguments against the development
of solar power in the present decade: they consider
that technological innovation in solar power is
advancing very fast and a choice of technology at this
point could be a trap. On top of that, the taxation sys-
tem does not favour solar energy. Since 2013, solar
energy has been included as a possible energy source
in the electricity auctions, but it has still not sold any-
thing.

38.4.1.7 Biomass for Electricity Generation

In addition to producing fuel, biomass is a source of
Brazilian electricity. Production started in ethanol
plants, where sugar cane pomace is used for electricity
generation—the co-generation process. It has helped
ethanol plants to become self-sufficient in electricity:
co-generation is employed at all stages of the ethanol
production chain, especially in the state of São Paulo,
and has increased the efficiency of the sector in
energy conversion, carbon intensiveness and eco-
nomic productivity. Besides this, PROINFA author-
ized biomass to take part in the electricity auctions,
and the results were significant: from 2004 to 2011, it
sold around 2,500 MW (Nogueira/Costa 2012).

Currently, electricity from biomass comes mostly
from sugar cane. Several other raw materials are being
tested, as well as waste—a useful destination for one of
the biggest outputs of the modern lifestyle. Initial pro-
jects using waste received certified carbon credits
through the Clean Development Mechanism (CDM)
of the Kyoto Protocol, but its use on a large scale
requires further research. Public opinion favours this
energy source, but it is unlikely that it will be exten-
sively developed in the next few years.

38.4.2 Energy Efficiency, the Ignored Issue

The topic of energy efficiency has been on the agenda
since the 1980s. Brazil has developed a regulatory
framework and mandatory programmes of energy
efficiency: the National Electrical Energy Conserva-
tion Programme (in Portuguese, PROCEL) aims at
reducing the consumption of electricity; the National

Programme of Rational Use of Oil and Natural Gas
By-products (in Portuguese, CONPET) targets the use
of oil and derivatives; the Brazilian Labelling Pro-
gramme (in Portuguese, PBE) classifies domestic
appliances, devices and light utility vehicles according
to their energy use. Law no. 9991/2000 requires elec-
tricity companies to invest a specified minimum
amount in energy efficiency research and develop-
ment. However, public debate about energy efficiency
and public response to the initiatives were minimal.

The picture changed during the 2001 electricity
supply crisis. Electricity was rationed, and surpris-
ingly, Brazilian society was capable of a rapid and effi-
cient response to electricity scarcity. Following this,
the National Policy for Conservation and Rational
Use of Energy (Law no. 10295/2001) was enacted, and
an inter-ministerial committee was set up to manage
and enhance initiatives related to energy efficiency;
labelling became much more stringent; industries
were obliged to increase energy efficiency so as not to
face economic losses. After the crisis, though, energy
waste resumed its high levels.

Electricity transmission also performs very poorly.
Brazilian electricity is mostly transmitted through the
SIN. An integrated transmission system has supply
security advantages, as long as the transmission lines
are quality-built and well maintained; unfortunately,
the criterion in Brazil is short-term cost, not reliability
and efficiency: lines are of inferior quality and
undergo little maintenance—even cheap electronic
leak detectors are not yet in place in the country. In
addition, the expansion of the electricity supply and
grid improvements are not coupled together: for
instance, UHE Belo Monte’s connection to the SIN
will be concluded two years after it starts producing
electricity; several wind farms are disconnected as
well. The lack of a smart grid prevents consumers
from becoming energy ‘prosumers’ by injecting elec-
tricity produced by solar panels and wind farms into
the grid, and prevents the intelligent use of renewable
energy potential utilizing the characteristics of the Bra-
zilian regions, as well as hindering the joint exploitation
of complementary renewable energy sources (solar
and wind with hydropower).

Energy inefficiency is also a concern in the auto-
motive industry. Since the 1950s, this has been one of
the main sectors of the Brazilian economy; the federal
government has always encouraged car production,
for domestic consumption or to be exported to mar-
kets that are undemanding in terms of carbon emis-
sions. The automotive industry accepts only vague
energy efficiency labelling: Brazilian branches of Euro-
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pean and US companies lobby against strict energy
efficiency labelling and sell in Brazil outdated and
inefficient models that are no longer commercially
viable in their home countries.40 Most consumers do
not understand the concept of energy efficiency, and
still buy cars according to short-term costs only. Even
flex-fuel technology was not developed though purely
environmental concerns, but as a means of employing
a boosted ethanol production.

The Brazilian Association for Energy Efficiency
(in Portuguese, ABEE) and other NGOs are in favour
of energy efficiency and a smart grid in Brazil, but
they are not strong enough to change the picture.
Given that energy access is no longer a major issue in
the country—electricity is available to 99 per cent of
the Brazilian population; LPG for cooking, to 94 per
cent (IEA 2013b)—and the recent supply crises,41 qual-
ity in production and transmission of energy should
be a priority. However, government propaganda is
always based on quantity only; recent policies—reduc-
ing prices for electricity, based on a distorted calcula-
tion that benefited inefficient companies who do not
invest in productivity and efficiency—were clearly
energy populist measures targeting the 2014 elections.
If Brazil is to become an energy efficient country,
quality, defined in economic, social and environmen-
tal terms, needs to become the criterion for energy
production and consumption. This is a major trans-
formation, and will not be achieved through increas-
ing economic interventionism and the reduction of
macroeconomic predictability.

38.5 Crony Capitalism and Short-term 
Thinking: a Major Stumbling 
Block to a Low Carbon Green 
Economy

Every society has deeply-rooted cultural traits that
shape social relations at every level. Some of the traits
are positive, others negative. Understanding policy and
politics without keeping in mind these traits and their

impact on social relations is counterproductive and will
lead to superficial analysis (Hochstetler/Viola 2012). 

When countries face the challenge of becoming
low carbon green economies, it is necessary to check
which cultural traits might be behind the difficulties
of putting environmental concerns on the same level as
economic and social concerns. In Brazil, this is a dou-
ble challenge, since the struggle between economic and
social concerns is still far from being resolved. Big ine-
qualities in income translated into a high Gini index, a
low level of education, inequality of opportunities and
a bureaucratic culture are big stumbling blocks to set-
ting up a low carbon green economy, but two cultural
features play a pivotal role: crony capitalism and
short-term thinking.

Crony capitalism has existed in Brazil from the
time it was a Portuguese colony: personal relation-
ships call the tune of almost every venture that takes
place in the country. Following the democratization
of the 1980s and the macroeconomic reforms of the
1990s, crony capitalism had been on a downward
trend; unfortunately, the trend was reversed in the late
2000s. Unlike mostly social democratic Europe, Brazil
is a plutocratic democracy, even more so than the US:
big money and in particular vested interests have a
major influence on government decision-making and
the political system. When hardship hits, instead of
investing in productivity and efficiency, big companies
look for more concessions from the federal govern-
ment to solve their problems; in exchange, they fund
election campaigns. In absolute terms Brazilian elec-
toral campaigns are the second most expensive in the
world (after the US); by per capita comparison, they
are the most expensive. Around seventy per cent of
the spending in electoral campaigns comes from com-
panies and very rich individuals—with big providers of
government services at the top—; thirty per cent comes
from large trade unions and public funding. There is
almost no tradition of small individual contributions. 

Crony capitalism is spread all over the Brazilian
economy, but its effects are stronger in sectors whose
activities require large initial capital and substantial
investment. This is the case with energy production
and distribution. Long-established energy groups are
powerful in Brazil, and they exert great pressure on
federal government decisions concerning both energy
sources and energy efficiency. The developers of
UHEs, for instance, have special access to decision-
making and public financial resources. This has an
impact on electricity policies: because they defend the
expansion of investment in UHEs over investment in
PCHs, wind and solar (insisting on Brazil’s UHE

40 Japanese and Korean companies are exceptions to this
rule.

41 In February 2014, due to an unusually hot summer and
the increased use of cooling devices, there were several
cuts in the electricity supply due to the incapacity of the
system to answer the demand; given that the summer
was also unusually dry and Brazil relies on summer rains
to refill the reservoirs of UHEs, either electricity will be
rationed or fossil-fuel thermal power plants will be fur-
ther employed over the winter.
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potential and technological know-how and dismissing
the social and environmental impacts of UHEs—
Basso/Viola, forthcoming), diversification of the
renewable matrix, investment in a smart grid and the
decentralization of electricity production are endlessly
postponed. It is true that Brazil will not be able to
maintain its low carbon electricity profile for the next
ten years without UHEs, and it should not abandon
them; still, current UHE projects have problems and
should be examined. 

The oil sector is also very powerful. The federal
government is the major shareholder in Petrobras, so
company interests and state interests become entan-
gled; the use of subsidized oil as a heterodox eco-
nomic measure to increase consumption and maintain
an artificial economic growth, imposing sequenced
financial losses on the company, is an example of this.
Vested interests in oil block bigger investment in nat-
ural gas and renewable fuels.

Crony capitalism in the energy sector is best
understood through examining the general business
culture of the country. In Brazil, in general (there are
exceptions, of course, but they are still a minority, espe-
cially among the big companies), the business sector
lacks an entrepreneurial culture: companies are mostly
focused on rent-seeking. The manoeuvres of business,
supported by governmental measures,42 distort the
market and create uncertainty for foreign investors.
This is not inevitable, and the picture is different in
the energy sectors of other countries: in Scandinavia
and Germany, markets work well and the state inter-
feres to accelerate investment in renewable energy
and energy efficiency; in the US, markets work quite
well, and the state interferes, in a limited way and
directly, to fix market failures; in Brazil, however, not
only are energy markets distorted, but the state inter-
feres to solve the short-term problems of specific
companies or to enhance its electoral prospects, creat-
ing a self-perpetuating vicious circle that deepens the
problem and takes Brazil further away from low car-
bon green development.

Short-term thinking does not bring any relief. Bra-
zil has more organized forces that oppose traditional
energy sources (fossil fuels, UHEs) than it has forces
that are in favour of new renewable sources or energy
efficiency. This is due to the reactive nature of civil soci-
ety movements: civil society reacts to government

action concerning a specific venture or energy source,
for instance, the movement of people affected by
dams associated with UHEs or the movement in
favour of indigenous peoples’ rights over forests that
would be affected by UHEs, and these lobbies later
attract NGOs and academia and form opposition to
the venture or energy source. But there are no consist-
ent proactive movements directed towards promoting
an energy source or encouraging strategic energy
assessment in Brazil. In order to change this state of
affairs, think tanks are needed and research must be
conducted to understand the big picture concerning
energy production and consumption. The large num-
ber of published papers on strategic environmental
and energy assessment in China and the negligible
number in Brazil is evidence of the different situation
in the two countries.

Furthermore, energy efficiency is hardly part of
the Brazilian mindset. Brazilian culture favours short-
term benefits over long-term gains, and most con-
sumer decisions only consider the immediate costs;
concerns about maintenance, the cost of electricity or
fuel consumption, waste generated, damage to public
health or harm caused to the environment are not
taken into account by the majority of the population,
rich or poor. In fact, once they are given the opportu-
nity,43 the actions of the poorer population mirror the
irresponsible consumerism of the richer population.
This is not to say that the poor should not be given
the opportunity to consume or that socio-economic
policies are wrong: they have been very effective and
have helped reduce the abnormal inequality of the
country. But it is important to note that the environ-
ment, renewable energy, energy efficiency or any
other improvement that would mean that the links
between economic, social and environmental issues
are understood are not present in social claims—an
example is provided by the demands made during the
demonstrations of June 2013. The absence of long-
term thinking will only be lessened through educa-
tion, through transparent rules that tackle privileges
and dissolve crony capitalism, and through accounta-
bility, creating a sense of community and belonging
that is still lacking in Brazil.

And even if crony capitalism and short-term think-
ing have started to be tackled by some groups in Bra-
zilian society, this approach will never spread and
become the national rationale if the Brazilian political
system is not reformed. In Brazil, politics is not the

42 E.g. the large subsidies received from BNDES by Eike
Batista for risky projects that lacked consistency without
guarantees being requested from him; the Bank incurred
great losses that are unlikely to be recovered. 

43 Due to the socio-economic policies of the last decade,
for example.
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game of achieving national consensus about what is
needed in order to further the development of its
population; it is the game in which parties fight each
other to have their particular interests met, whatever
the consequences for the country. Patronage practices
are the main strategy for gaining votes; states fight
each other for resources and investments in a preda-
tory fashion; the federal government has a large, com-
partmentalized and, in general, inefficient bureau-
cracy, privileged with job stability and the right to
receive a full-salary pension, unlike private workers.
The system must be reformed so that fragmentation is
decreased and meritocracy and universal policies are
promoted. 

38.6 Conclusions and Perspectives

Brazil has so far not adopted the low carbon green
economy paradigm. This type of transformation can-
not be achieved without planning, without long-,
medium- and short-term goals, and without consistent
implementation policies. Even the attempt at the goal
of decarbonization, a smaller share of the paradigm,
lacks consistency in Brazil. 

It is true that low carbon energy sources form a
higher proportion of the Brazilian energy matrix than
the world average. Nevertheless, the share of non-
renewable energy sources increased during the last
decade, due to both heterodox economic measures
that distorted the relative prices of oil/derivatives,
and the lack of long-term policies to promote renew-
ables. Two trends can be seen in the energy policy
and politics of the last decade for low carbon energy
sources. From 2003 to 2007, there was an upward
trend in which progressive forces, committed to low
carbon development, were stronger, and the participa-
tion of renewable sources in the energy matrix
increased. From 2007 to 2014, there was a downward
trend in which regressive forces, which favour non-
renewables, especially fossil energy sources, were
empowered, due to the discovery of deep offshore oil
reserves and the use of oil prices as a heterodox pol-
icy tool to artificially maintain greater economic
growth rates. As for energy efficiency, however, prac-
tices are underdeveloped and the trend during the last
decade was stable: there was no consistent develop-
ment of energy efficiency policy and politics.

There is no clear direction towards decarboniza-
tion in Brazil. A clear sign would be sent if the federal
government opted for: (i) an intelligent use of the Bra-
zilian potential for renewable energy, by offering

incentives for exploiting solar and wind energy and
making the SIN a smart grid—actions that would
allow consumers to become ‘prosumers’ and fewer
hydropower plants to be built, reducing their impact
on the environment and the local population—; (ii)
serious policies leading towards systemic energy effi-
ciency in the Brazilian economy, not just by labelling
domestic appliances but also by promoting better effi-
ciency targets for vehicles, by supporting green build-
ing and by investing heavily in collective transport;
(iii) a change in the criteria for electricity auctions,
from the lowest price possible to the greenest and
least carbon-intensive energy; (iv) the removal of all
subsidies for oil and derivatives, and the enforcement
of only limited exploitation of the deep offshore oil
reserves, prioritizing that exploitation where it can be
proved that natural gas is also present; (v) the use of
natural gas, and not oil or coal, in thermal power
plants, and the phasing out of oil and coal over the
next decades; (vi) changing the incentives for the use
of fuel by taxing fuel by its carbon emission and other
impacts of the cycle of production and use on the
planetary boundaries; (vii) supporting public transport
and limiting the promotion of the automobile industry;
and (viii) intermodal transportation, through a combi-
nation of railroads and river navigation.

It is difficult to predict how energy policy and pol-
itics will develop from 2014 onwards. It is clear that
without undertaking consistent tax, pension, labour,
fiscal, political system and energy policy reforms, Bra-
zilian reality will not match up to its low carbon
potential. National and foreign economic agents are
almost as concerned about Brazil’s economic pros-
pects as they were before the 2002 elections, when
the expected victory of a party that supported
increased economic interventionism by the state shook
economic expectations. 

The public demonstrations of June 2013 did not
have enough impetus to being about significant
change in the general election of 2014. Marina Silva,
the candidate of the Socialist Party/Sustainability Net-
work alliance, whose manifesto laid emphasis on the
transition to a low carbon economy, gained 22 per
cent of the vote in the first round. This was a small
increase on 2010, when she received 19 per cent of the
vote, but still not enough for her to make the second
round. In the second round, Ms Silva supported the
Social Democratic Party's candidate Aécio Neves, on
the condition that he laid more stress on sustainability;
her support was contested by a significant part of Ms
Silva‘s Sustainability Network, however—they decided to
cast a “white” vote (an unmarked ballot paper; voting is
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compulsory in Brazil). President Dilma Rousseff was re-
elected by the lowest margin in Brazilian history in the
second round (51.6 per cent of the valid votes, with
abstentions, white and null votes totalling more than
30 per cent, meaning that more than 60 per cent of
the electorate did not support her re-election). In an
extremely fragmented multiparty system (twenty-eight
parties are represented in the new Congress), the par-
liamentary election was overwhelmingly won by tradi-
tional parties. In this beginning of second mandate of
President Rousseff, the status quo of an underdevel-
oped low carbon economy is being maintained. The
federal government is trying to implement partial eco-
nomic reforms but the disagreements between the
Presidency and the Parliament have slowed the pro-
cess. The emergence of serious corruption scandals,
linking high officers of state, politicians and large Bra-
zilian corporations to the contracts and operations of
Petrobras and other major companies of the energy
area has put the country in the middle of the major cri-
sis it has faced after the redemocratization. In this sce-
nario, in which the government is focused in surviving,
low carbon energy situation is becoming even worse.

Above all, it is vital to acknowledge that Brazil has
not embraced decarbonization, let alone become a
low carbon green economy, and that deep-rooted fea-
tures of Brazilian culture, especially crony capitalism
and short-term thinking, are great barriers to the
implementation of these goals. Crony capitalism has
been on an upward trend during the last few years
and this has undermined investment in energy effi-
ciency and new renewable energy sources. Federal

government manoeuvres to reduce electricity prices at
the expense of quality and reliability led to more inef-
ficiency in the electricity system and to crises of sup-
ply in February 2014, and this led to the operation of
more fossil-fuel thermal power plants in order to pre-
vent the situation recurring during the winter of 2014.
The lack of incentives for producing energy from
renewable sources, such as higher prices in electricity
auctions, undermines the possibility of their being
employed on a large scale. In a country in which
energy access is almost universal, energy security
depends less on the expansion of energy production
at distorted prices and more on cost-effective long-term
quality and reliability of the supply and the transmis-
sion systems.

As well as tackling crony capitalism, minimizing
short-term thinking should be taken very seriously.
Brazil lacks strategic planning at all levels, from gov-
ernment policies to household budgets; measures take
into account specific situations, usually urgent ones,
and often create contradictory situations when seen
in succession. Recent socio-economic policies that
have been successful in reducing economic inequality
spread irresponsible consumerism—encouraged by the
government—throughout social groups, revealing that
the pattern lies much deeper in Brazilian culture.
There is no easy or quick fix: only with quality educa-
tion, transparency, accountability and rules that tackle
privileges in Brazilian society will there develop the
sense of community and belonging—a sense that lies
at the basis of a low carbon green economy—that it
still lacks.
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39 Sustainable Electricity Transition in Thailand and the Role of 
Civil Society 

Carl Middleton1 ,2

Abstract

The chapter explains the creation and resistance to change of Thailand’s centralized and fossil-fuel intensive
electricity regime through a Sustainability Transition and Multilevel Perspective lens, with an emphasis on the
sector’s political economy. The incumbent electricity industry has evolved from a state-owned monopoly to a
partially-privatized industry structure dominated by the state utility and several large independent power pro-
ducers. The analysis demonstrates how important global landscape shifts articulate with the sector’s domestic
political economy, including a shifting global development paradigm from developmentalist state to liberal mar-
ket principles, as well as the impact of waves of global economic crisis. The chapter highlights the role played
by civil society coalitions in unsettling the incumbent electricity regime since the late 1970s, despite significant
power asymmetries, through opposing problematic projects, advocating for progressive policy, and proposing
alternative plans, values and visions for Thailand’s electricity sector. Important but small steps towards sustain-
ability transition are identified, including greater energy conservation and distributed renewable energy genera-
tion, the creation of an independent regulator, and a small increase in public participation and accountability
in the power planning process. The chapter argues that civil society has been—and will continue to be—impor-
tant in shaping the incumbent electricity regime and often acts as a catalyst for transition towards sustainability.

Keywords: Thailand, electricity, civil society, sustainability transition, multilevel perspective.

39.1 Introduction12

Since the 1960s and more rapidly since the 1980s,
Thailand’s economy, society and environment have
witnessed a major transformation. Throughout this
period of high economic growth, as the country rap-
idly industrialized and urbanized, a centralized elec-

tricity system was established led by the state’s utility,
the Electricity Generating Authority of Thailand
(EGAT). At first a monopoly, several waves of privati-
zation since the 1980s have created a partially-privat-
ized electricity regime that remains dominated by fos-
sil fuels and centralized generation owned by EGAT
and a small number of independent power producers
(IPPs).

Whilst largely meeting the rapid growth in
demand for electricity, the environmental and social
costs have been high. Since the 1970s, an increasingly
established civil society has emerged within Thai-
land’s often precarious democracy (Phongpaichit/
Baker 2002), which has included project-affected
communities, their wider social movements, and vari-
ous non-governmental organizations (NGOs) (Foran
2006). Nowadays, Thailand’s electricity policy is an
active arena of policy deliberation, including on the
impacts of domestic projects and power-import pro-
jects from neighbouring countries, as well as on the
transparency and accountability of the electricity plan-
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ning process as a whole. There are wide power asym-
metries between actors in decision-making, however,
and this remains largely one-sided and favours the
established electricity industry. Despite these power
asymmetries, there have been several important
reforms, including some towards energy conservation,
and the introduction of small-power producer and
very-small-power producer legislation that has allowed
a growing proportion of renewable energy generation
within Thailand’s electricity system.

Thailand’s electricity system faces a number of
contemporary challenges. Whilst on paper there may
be a commitment to low-carbon economic growth
(EPPO 2012), in practice higher on the policy agenda
is ensuring energy security for Thailand’s sustained
economic growth. Meanwhile, policies on electricity
production are fragmented and often contradictory in
relation to other policy issues such as water resource
management and food production (Middleton/Dore
2015). Finally, Thailand’s electricity generation is also
heavily dependent on natural gas, yet domestic reserves
are rapidly depleting and growing dependence on
imports (together with hydroelectricity) has raised con-
cerns about national energy security.

Drawing upon the concepts of sustainability tran-
sition (ST) and the multilevel perspective (MLP) and
adopting a political economy approach (actors, inter-
ests, power), the purpose of this chapter is to analyse
the emergence and embedding of Thailand’s incum-
bent electricity regime and the role played by civil
society within it (Verbong/Loorback 2012). Synthesiz-
ing diverse literature on Thailand’s power sector
through an ST and MLP lens, the chapter addresses a
general gap in ST literature on newly industrialized
countries (NICs) in South East Asia, and on strategies
taken by actors in incumbent electricity regimes to
resist change, together with the role played by civil
society in catalysing alternative pathways. The next
section outlines the conceptual framework of ST and
the MLP as relevant to electricity system transitions in
NICs. Section 39.3 maps out the emergence and
embedding of Thailand’s electricity regime, differenti-
ated into two phases: the construction of a centralized
national power system (1950–1980); and the partial
privatization of this system (1980–present). The sec-
tion shows how globalization landscape pressures
reformulated the regime over the two periods, and
how the partially-privatized regime has emerged as a
stable industry formation. Section 39.4 demonstrates
how civil society has challenged and shaped the
incumbent regime, including through transforming
the landscape in which the regime exists, unsettling

the regime directly through resistance and coopera-
tion, imagining a new regime, and catalysing new
innovative niches. Section 39.5 draws conclusions and
suggests strategic directions for transitions towards
sustainability in Thailand’s electricity sector.

39.2 Sustainable Electricity Transition 
and the Role of Civil Society

39.2.1 Transitions Studies and the Multilevel 
Perspective

Sustainability Transition (ST) explores how socio-
technical systems change over time. It is a mid-range
theory that sees technology and innovation as emerg-
ing from, embedded within, and shaping society. The
scope of ST aims to incorporate “multi-level dynam-
ics, multi-actor networks, radical innovation and
uncertainty, and the impossibility of full control” (Ver-
borg/Loorback 2012: 7). ST adopts a multi-discipli-
nary perspective, drawing on evolutionary economics,
science and technology studies, structuration theory
and neo-institutional theory (Geels 2011). 

The Multilevel Perspective (MLP) conceptualizes
processes of sociotechnological change as occurring
at and between three levels: niche, regime and land-
scape (Geels 2002). ‘Regime’ refers to the existing
dominant and dynamically stable sociotechnical sys-
tem with its associated scientific knowledge, policy,
industrial networks, markets and user practices, tech-
nology, infrastructure, and cultural meaning (Geels
2002: 1263). Markard/Raven/Truffer (2012: 956) note
that a regime: 

consists of (networks of) actors (individuals, firms, and
other organizations, collective actors) and institutions
(societal and technical norms, regulations, standards of
good practice), as well as material artefacts and knowl-
edge. 

Geels (2011) warns against reifying the regime, empha-
sizing that it is the actors within the regime who hold
agency, intentionality and strategy. 

‘Niches’, meanwhile, are spaces where radical soci-
otechnical innovation can occur and that are pro-
tected from regime selection criteria, for example by
subsidized research and pilot projects, or by culturally-
held values. Finally, ‘landscape’ refers to the exoge-
nous environment in which regimes evolve and niches
also exist; it includes broad geographical factors, and
political, economic and societal trends. In response to
recent critiques of MLP’s conceptualization of scale,
which implies that micro-meso-macro levels are
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nested and hierarchical (e.g. Shove/Walker 2010),
Geels (2011: 37) has proposed that levels may refer to
“different degrees of stability, which are not necessar-
ily hierarchical”.

The transition from one sociotechnical regime to
another is a set of non-linear process entailing a radical
change in configuration of technologies, infrastruc-
tures, institutions, governance and actors. Existing soci-
otechnical regimes may become unsettled when: broad
landscape-level changes create pressure (macro-eco-
nomic environment, society values, and so on); there
are growing processes towards and within the regime
itself that destabilizes it; and niche-level experiments
offer alternatives (Geels 2002; Grin/Rotmans/Schot
2010) and gain momentum, for example through
learning processes, price/performance improvements,
and support from powerful groups (Geels 2014: 23).
Other have noted that over long periods, incremental
changes in regime can amount to significant transfor-
mation; As Smith/Voß/Grin (2010: 440) put it: “In a
Kuhnian vein, regimes tend to produce ‘normal’ inno-
vation patterns, whilst ‘revolutionary’ change origi-
nates in ‘niches’” (see also Pavitt, 1984). 

The incumbent regime may be resistant to signifi-
cant rapid change for a range of economic, institu-
tional, cultural, and technical reasons, including the
resistance of existing actors that benefit from it. The
regime can be analysed in terms of its lock-in, path
dependence, and inertia; Geels (2014: 35) emphasizes,
however, that an incumbent regime is not monolithic,
and its stability is not guaranteed. Smith/Voß/Grin
(2010:433) observe that “radical niche practice can be
co-opted by a regime without unduly unsettling and
transforming it” (Smith/Voß/Grin 2010: 443). Recent
literature has considered in more detail how existing
regimes exhibit resistance to change, and thus how
sustainability transitions are inherently a political pro-
cess (Smith/Stirling/Berkhout 2005; Meadowcroft
2011). One approach has been to adopt a political
economy perspective, giving explicit consideration to
various forms of power, agency and resistance (Geels,
2014; see also Schreuer/Rohracher/Späth 2010). This
perspective rebalances previous literature that placed
too greater emphasis on green niche innovation leading
to ST, without also considering how the incumbent
regime might also be resistant to being destabilized; as
Geels (2014: 25) puts it, “we should better understand
the ‘destruction’ part of Schumpeter’s ‘creative destruc-
tion’ concept”. 

Studies of ST, by explaining how sociotechnical
transitions occur, ask how they can be steered (or
‘managed’ or ‘governed’) towards sustainability, and

ideally how transition can be accelerated given the
urgency of the sustainability challenge faced (Smith/
Voß/Grin 2010). This approach is normative in that it
recognizes that social and environmental values,
alongside economic efficiency, are—and must be—
accounted for in policy and practice. Thus the focus
is not only upon the technical regime and its associ-
ated innovation, but also its relationship with broader
social arrangements (Smith/Stirling/Berkhout 2005). 

39.2.2 Sustainability Transition in South East 
Asia

ST as a concept has been developed and applied pre-
dominantly in Organisation for Economic Co-opera-
tion and Development (OECD) country contexts,
with a particular focus on Europe (Markard/Raven/
Truffer 2012). The concerns of geography matter to
ST, however, ranging from the role of place and asso-
ciated spatial relationships, to the transnational flows
of capital, actors and ideas, to the availability of
domestic resources and the implications of sover-
eignty (Smith/ Voß/Grin 2010). Despite this, a litera-
ture on ST in developing Asia is only now beginning
to emerge (Berkhout/Angel/Wieczorek 2009; Smits
2012; Sawdon 2014).

For Asia’s NICs, the spatial dynamics and flows of
knowledge, technology and investment as well as
export-market driven growth have held significant
implications for economy, society and politics
(Nevins/Peluso 2008). To understand the sociotechni-
cal regimes of NICs in Asia, therefore, it is important
to account for the international context (Berkhout/
Angel/Wieczorek 2009: 225). At the same time, global
diffusion of technology, knowledge and policies are
not transplanted off-the-shelf, but articulate with local
context (Dobbins/Simmons/Garrett 2007). Regard-
ing sustainability transformations in Asia’s NICs,
Angel/Rock (2009) propose that whilst initial devel-
opment was at the sacrifice of environment quality,
there has been a second wave of environmental gov-
ernance reform building on pragmatic policy innova-
tion, institutional strengths of the development state,
and the changing norms of globalization, although
impacts on sustainability have actualized unevenly. 

39.2.3 Electricity System Transition

Geert/Loorbach (2012: 5) emphasize that “current
energy systems are deeply entrenched in our economy,
consumption patterns, regulations and infrastructure”.
In most cases around the world, electricity provision



834 Carl Middleton

was initially provided by the private sector, but during
the end of the nineteenth century and first half of the
twentieth century its provision was taken over by
municipal and later national state electricity suppliers,
at which point electricity increasingly became consid-
ered as a public service.3 The liberal wave of privatiza-
tion policies in the 1980s that began in Northern
countries and spread to developing countries restruc-
tured the electricity industry and reintroduced the pri-
vate sector, but often resulted in only partial privatiza-
tions (Victor/Heller 2007). 

Electricity services, like other network industry
services such as water supply and telecommunica-
tions, have been of great political interest to govern-
ments and politicians, for reasons ranging from the
importance of ensuring the provision of these services
to the public (i.e. a form of social contract), to the
importance of electricity security to economic growth,
and the high capital investment costs and associated
possibility of job creation, political patronage and cor-
ruption (Victor/Heller 2007: 1). In the context of
Asian NICs, construction and maintenance of electric-
ity systems have been promoted by the government as
a priority for national economic development. Yet, this
‘national’ economic development has disproportion-
ately benefited politically-connected industrial elites
and their networks (Hildyard/Lohmann/Sexton 2012).
Actors in the incumbent electricity regime, who are
bound together by mutual dependencies, act to main-
tain regime stability and resist change. They include
established business and state enterprises, supportive
state agencies, policymakers, unions and politicians.
Aside from considerations of politics and vested inter-
ests, there are a number of attributes of the electricity
sector that lock in the incumbent regime, including
high capital costs, political visibility, network monop-
oly effects, technological stasis, and daunting regula-
tory tasks (Victor/Heller 2007: 2).

Finally, in ST studies there has recently been an
effort to unpack in greater detail how technical sys-
tems have implications for the practices of everyday
life and its reproduction (Shove/Walker 2010). In the
context of electricity systems, this means considera-
tion not only of sociotechnical practices of supply, but
also those of demand. Shove/Walker (2014: 41)
observe “Whereas theories of practice highlight basic
questions about what energy is for, these issues are
routinely and perhaps necessarily obscured by those
who see energy as an abstract resource that structures

or that is structured by a range of interlocking social
systems”. Thus, everyday practices of electricity use
are important considerations to understand how
regimes and niches become embedded (or
entrenched), and how (or whether) energy transitions
occur (Smith/Voß/Grin 2010: 443). 

39.2.4 Role of Civil Society in Electricity 
Transitions

Amongst state agencies and enterprises, firms and
civil society groups, networks exist that promote dif-
ferent visions for electricity systems. These partner-
ships—of differing degree of affiliation and asymmet-
rical power relations—may either seek to maintain and
stabilize the incumbent regime, or promote alterna-
tive pathways. For example, Hess (2014) explores the
formation, strategies and power asymmetries of broad
coalitions of actors and how they shape the US energy
sector, namely: the incumbent regime seeking to main-
tain its position; (often) grassroots coalitions, including
social movements, seeking transition to a more sustain-
able regime; a ‘countervailing industry mobilization’
that support grassroots coalitions with financial and
political resources around shared interests; and the
multifaceted role of the state (Hess 2014). 

Smith (2012) proposes that the MLP perspective
helps social movement theory broaden its scope of
analysis from political systems to sociotechnical
regimes (table 39.1). Smith (2012: 180) asks “What
visions do civil associations hold, and what roles do
they play in transitions processes?” Smith (2012: 190)
stresses, however, that civil society—whether unset-
tling regimes, nurturing niches, or shaping societal val-
ues—are “not amendable to herding and corralling”
and thus it is unrealistic to anticipate diverse civil soci-
ety activity as constituting a “coordinated transition
management”. Instead, he emphasizes that it is the
diversity of civil society that is one of its strengths,
including ensuring that electricity system transitions
do not lose sight of principles of justice.

39.2.5 Conceptual Contribution

As a heuristic framework (Geels 2011: 34), ST and
MLP can offer new conceptual insights into the emer-
gence of Thailand’s electricity production–consump-
tion system, and opportunities for a transition to sus-
tainability. A significant number of studies have
analysed electricity systems from an ST and MLP per-
spective but mainly in an OECD-country context
(Markard/Raven/Truffer 2012). Few have examined

3 The author appreciates the insight of an anonymous
reviewer in raising this point.
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electricity systems in Asian NICs, an area to which
this chapter contributes (Geert/Loorbach 2012).
Responding to knowledge gaps identified by Geels
(2011; 2014) and Smith/Voß/Grin (2010: 445), the
chapter also highlights the active resistance of the
incumbent regime to change, and the role and strate-
gies of civil society groups in destabilizing it, whilst at
the same time promoting alternative pathways (Smith
2012). Finally, in exploring the interaction between
the incumbent electricity regime and its actors—and
those who would like to change it—, the chapter
adopts a political economy approach and explicitly
considers the actors involved within decision-taking
processes and the relative distribution of political
power, so contributing towards a nascent political
economy turn in MLP literature (Geels 2014).

39.3 Emergence and Embedding of 
Thailand’s Incumbent Electricity 
Regime 

Since the 1960s, Thailand has been transformed from
a predominantly agrarian to an industrializing, urban-
izing society, where until the 1980s the country was a
weak developmentalist state which subsequently
increasingly liberalized. Thailand is presently main-
land South East Asia’s largest economy, and has been
classified as an upper-middle-income country by the
World Bank since 2011. Rapid economic growth came
in the 1980s as the country shifted towards an export-
orientated economy, infused with foreign direct
investment (FDI) from Japan. The country’s eco-
nomic growth has been dependent upon—and as a
political priority has shaped—the construction of a
national electricity system fuelled predominantly by
large-scale fossil-fuelled technologies, and to a lesser
extent by large hydropower dams. Reflecting Thai-
land’s development pathway, however, the country
has experienced escalating challenges, including high
levels of economic, social and political inequality, an
oligarchic political structure, and widespread environ-
mental degradation (UNEP/TEI 2007; UNDP 2010).

Thailand has regularly faced political crisis, and this
has once again escalated since 2005 leading to the
most recent military coup d’état in May 2014.

This section maps out the emergence and progres-
sive embeddedness of Thailand’s electricity regime.
Two broad phases are identified: the construction of
a centralized national power system (1950–1980; 39.3.1);
and the partial privatization of this system (1980–pres-
ent; 39.3.2).4 Several researchers have described the
evolution of Thailand’s electricity sector in detail,
including Wattana/Sharma/Vaiyavuth (2008), Grea-
cen/Greacen (2004), Foran (2006; 2013) and Sulisti-
yanto/Xun (2004). This section furthers these analy-
ses by examining the electricity system’s emergence
through the lens of ST and MLP with a focus on land-
scape and regime scales and guided by the electricity
regime typology of Smith (2012:193–195) (table 39.2).
Particular attention is paid to the politics of resistance
of the incumbent regime during the second phase.
The role played by civil society groups is also intro-
duced, and then expanded upon in section 39.4.

39.3.1 Establishment of a Development State-
Led Sociotechnical Regime (1950–1980)

In 1932, Thailand transformed from an absolute to a
constitutional monarchy, and this was followed by
almost five decades of predominantly military and
elite bureaucratic rule with only brief periods of rep-
resentative democracy (Phonpaichit/Baker 2012).
During this period, the aristocratic, senior bureau-
cratic and merchant oligarchic elites from the time of
the absolute monarchy yielded to accommodate rising
military and new business elites. The foundation of
Thailand’s national electricity system was laid in the

Table 39.1: Civil society activity in relation to sustainable electricity transitions. Source: The author, adapted from Smith
(2012: 189).

MLP domain Types of civil society activity

Sociotechnical landscape Awareness raising; social pressure

Unsettling existing sociotechnical regime Consumer boycotts; protest and lobbying; standards and counter-expertise

Aspired-to sociotechnical regime Community aspirations; plural visions in civil society

Technological niches Grassroots innovation; green consumption; citizen science

4 Wattana/Sharma/Vaiyavuth (2008) provide a useful
detailed chronology of Thailand’s electricity sector’s
evolution as: early days (1884–1949); industry establish-
ment (1950–79); foundation for privatization (1980–89);
first steps in electricity reform (1990–97); and proposal
for market-oriented reform (1998–2006).



836 Carl Middleton

1950s and 1960s, shaped by this landscape (Greacen
2004: 129). 

As the cold war escalated, so Thailand’s relation-
ship with Western aid agencies grew closer, in particu-
lar with the World Bank and the United States. In
1961, during a period of martial law, the government
announced its first five-year National Economic
Development Plan with advice from the World Bank

aimed at transforming Thailand from an agricultural
to an industrial country under a market economy; at
this time the dominant development paradigm
informed by the success of the Marshall Plan in
Europe and Rostow’s notion of economic take-off
was for large-scale state-led development. Thailand
pursued a weak development state model where the
role of the government was to invest public expendi-

Table 39.2: Evolution of Thailand’s electricity regime. Source: Table structure adapted from Smith (2012: 193–195).

Sociotechnical 
dimensiona)

Establishment of a development state-led 
sociotechnical regime (1950–1980)

Partial privatization of sociotechnical 
regime (1980–present)

‘Guiding principles’ Electricity is a public good produced by the 
state utility for socio-economic development; 
electrification linked to nation-building, 
modernity, and bringing the benefits of ‘devel-
opment’

Electricity produced according to regulated 
market principles by the state utility and pri-
vate enterprises; electrification and energy 
security required for rapid export-orientated 
economic growth 

‘Favoured technologies’ Large-scale technologies (lignite coal-fired 
plants; hydropower dams); centralized pro-
duction with transmission through a national 
grid

Increased dependency on technologies 
fuelled by imported natural gas (combined-
cycle gas turbines); still general commitment 
to large-scale projects and centralized system; 
some niche spaces emerge for energy conser-
vation and renewable energy generation

‘Industrial structure’ Vertically integrated. Dominated by state-
owned enterprises (SOEs).

Remains vertically integrated. Increased pri-
vate sector role in generation at large, small 
and very small scales; independent regulator 
since 2008; increasing electricity imports from 
neighbouring countries

‘User relations and 
markets’

SOEs as monopoly generator and distributor 
of electricity, guided by a weak developmen-
talist state. Electricity consumers as passive 
recipients. Cost-plus arrangement in terms of 
EGAT investment, yet electricity prices low. 

Electricity consumers generally remain pas-
sive, but increasingly aware of issues around 
energy including the Power Development 
Plan (PDP) and renewable energy. Cost-plus 
arrangements for EGAT remain in place, but 
limited competition introduced with inde-
pendent power producers (IPPs).

‘Policy and regulations’ Utilities essentially self-regulating. Policies on 
electricity and energy fragmented. Little con-
cern for broader social, environmental and 
governance issues.

A period of policy flux from state monopoly 
to enhanced single-buyer (ESB) market regula-
tions. Creation of an energy regulatory com-
mission in 2008. Economic efficiency, social, 
environmental and governance issues rising 
up the policy agenda.

‘Knowledge’ Expert engineering knowledge dominates pol-
icy development, planning, and operation 

Expert engineering knowledge continues to 
dominate, but challenged by counter-knowl-
edge related to social and environmental 
impacts of projects, and governance princi-
ples for electricity planning.

‘Culture’ Cheap and reliable electricity perceived as 
important to economic development and 
Thailand’s modernization. The electricity sys-
tem also as a source of patronage and corrup-
tion.

Thailand’s modernization and urbanization 
underpinned by cheap and reliable electricity. 
Ownership of electricity production increas-
ingly contested, including between central-
ized versus decentralized models and role of 
state versus private sector.

a) Sociotechnical dimensions are flagged in the analysis by being place in ‘single quotation marks’.
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ture in basic infrastructure to support the private sec-
tor—including in large-scale electricity generation and
rural electrification (Wattana/Sharma/Vaiyavuth 2008:
42). Some, however, have suggested that Thailand was
closer to an authoritarian state rather than a develop-
mental one (Siriprachai 2012). 

The establishment of a national electricity infra-
structure entailed significant ‘industrial restructuring’.
With World Bank guidance, as concessions granted to
over 200 small cooperative-, municipal- and privately-
owned concessions ended in the 1950s, the govern-
ment did not renew them. Instead, the Government
brought the concessions under their control. With
borrowing from private-sector lenders and concession-
ary lending and technical advice from USAID and the
World Bank, Thailand built a series of large dams and
lignite-fired power plants, together with a national high-
voltage transmission network (Foran 2006:13–15).
These ‘favoured technologies’ (lignite-fired power sta-
tions, hydropower) reflected the domestic availability
of resources, before natural gas that could be used as
a fuel was discovered in the early 1980s. In 1968,
EGAT, a state-owned enterprise (SOE), was estab-
lished to be responsible for electricity generation and
transmission,5 alongside the earlier-created Provincial
Electricity Authority (PEA) (1960) and the Metropoli-
tan Electricity Authority (MEA) (1958) which are
SOEs responsible for rural and urban distribution
respectively. Overall, this was a move to consolidate,
vertically integrate, and standardize the ‘industry’s
structure’, and also to bring the industry under the con-
trol of the state. These early infrastructure investments
and institutional arrangements established the central-
ized system and cost-plus6 organizational model that
shapes the electricity system regime to this day.

Whilst in the early 1960s less than two per cent of
Thailand’s population had access to electricity, this
had increased to over eighty per cent by 2000 (Grea-

cen 2004: 127, 144). As a ‘guiding principle’, not only
was electricity central to the country’s industrializa-
tion and economic growth strategy, but it was also
viewed as a public good. Universal and affordable
electricity became a promise of modernity by the state
to the people, which, given the massive public invest-
ment and for some the social and environmental cost,
also served as a justification for expectations of self-
sacrifice (Williams/Dubash 2004). Electricity genera-
tion and provision delivered by the state was integral
to the process of nation-building and was a symbol of
development delivered. In terms of ‘knowledge’ (and
its associated power relations), electricity provision
was largely viewed as an administrative and technical
exercise to be undertaken by the state, reflecting the
prevailing global development paradigm of electricity
system design, construction and operation. 

During this period, EGAT in particular, but also
PEA and MEA, became very powerful politically.
These SOEs were ‘effectively self-regulating’ towards
attaining the ends of meeting electricity demand for
economic growth (Greacen/Greacen 2004: 519;
Foran 2006: 17). Little concern was paid to “competi-
tion and profitability, environmental and social con-
straints, and governance issues such as transparency,
accountability and public participation” (Williams/
Dubash 2004: 413). There was a general atmosphere
of ‘grow now and clean up later’, with implications
for electricity production (Angel/Rock 2009: 232).
More broadly, there was accelerating consumption of
resources and production of pollution and waste.
Environmental concerns—often raised by civil society
groups and affected communities—emerged gradually
in the late 1970s and grew in the late 1980s. Signifi-
cant environmental legislation was first created in
Thailand in 1975 and reformed in the early 1990s
(Harashima 2000), although it was often weakly
enforced. Contested projects have included the Mae
Moh lignite-fired power station in Lampang province,
northern Thailand (Boonlong 2011), and various
dams such as the Sirindhorn dam in Ubon Ratchatani
province, north-east Thailand (Blake 2013; Missing-
ham 2003). 

During this period of rapid growth, EGAT was
located within the prime minister’s office.7 With priv-
ileged access in the government structure, EGAT
emerged as the country’s largest SOE with access to
large amounts of development funds (Smith 2003).
Thus, EGAT was also “regarded by politicians as a vehi-

5 Greacen (2004: 130) notes that the earliest large genera-
tion projects in the 1950s and 1960s were initially “set up
as ‘independent’ state-owned enterprises at the behest
of the World Bank in order to ensure that World Bank
loans would not be deposited directly into the Thai
national Treasury”.

6 A cost-plus regulatory model allows for a fixed rate of
return (i.e. profit) based on expenditure, and globally
has been a common model for regulated monopoly util-
ities. It provides a strong incentive for the rapid expan-
sion of infrastructure, but also carries the risk of over-
investment given that all costs—including excessive
ones—are ultimately passed on to the consumer (Grea-
cen/Footner 2006: 23).

7 The PEA and MEA, meanwhile, were established under
the Ministry of the Interior.
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cle for patronage in appointments and awarding con-
tracts” (Smith 2003: 281). EGAT’s long-established well-
connected political influence shaped its ability to mus-
ter resistance against later attempts at privatization.
Meanwhile, at least until the 1970s, during this period
of fledgling democracy in Thailand, military rather
than elected government was more common, and civil
society groups were little active on the electricity sec-
tor. 

39.3.2 Partial Privatization of Electricity 
Regime (1980–Present)

From the mid-1970s, following protests by students,
workers and farmers, there were lengthening periods
of elected government—still punctuated by military
coups—as democratic institutions became increasingly
embedded.8 Business owners became elected as mem-
bers of parliament (MPs), displacing bureaucrats and
generals from Parliament; in the process politics—via
oligarchic networking– became more directly linked to
the interests of private business and power relations
between these elite groups partly shifted towards the
latter (Phongpaichit/Benyaapikul 2013: 35). 

In the late 1980s and early 1990s, Thailand’s econ-
omy boomed, growing at eight to nine per cent a year
as a result of massive FDI inflows, in particular from
Japan, and growth in export of manufactured goods.
At the same time, the government increasingly liberal-
ized Thailand’s economy. The Asian financial crisis
severely affected Thailand in 1997, and recovery only
began in 2000 although at a lower rate of growth
than before (Phongpaichit/Baker 2008). The global
financial crisis (2008–9), a major flood in 2011, and
political unrest in 2010 and since 2013 have all
affected growth since, and hence also the electricity
sector coupled to it. Some economists consider Thai-
land caught in a ‘middle-income trap’, where it faces a
significant challenge to transform from an industrial-
izing economy based on cheap labour, exploitation of
natural resources, and imported technology via FDI
and transnational corporations, to an economy that
can compete with advanced economies through pro-
ducing value via knowledge creation and innovation

(Phongpaichit/Benyaapikul 2013); indicatively, in con-
trast to Korea and Japan, as well as China and India,
very few globally competitive multinational compa-
nies have emerged from Thailand. The pathway set by
Thailand’s economic model of development has also
been related to the country’s contemporary environ-
mental, social and political challenges.

Meanwhile, in 1997, following growing protests by
social movements and now with an established and
vocal NGO sector, Thailand passed a new ‘people’s’
constitution. These social movements, Phonpaichit/
Baker (2012: 85) write, “focused on specific issues,
particularly growing competition over resources of
land and water, declining agricultural prices, corrup-
tion and over-centralization”. At the same time, the
Asian financial crisis challenged the old oligarchic
elites, and opened the door to Thaksin Shinawatra’s
Thai Rak Thai (TRT) party and a new era of populist
politics in Thailand (Phonpaichit/Baker 2012; Walker
2012). Ultimately, this led from 2005 onwards to an
intense ‘politics of colour’ and entrenched political
deadlock, and ultimately to two military coups in Sep-
tember 2006 and May 2014. 

Thailand’s incumbent electricity regime has been
fundamentally shaped by this economic, social and
political ‘landscape’ and reconfigured power relations.
With rapid economic growth, electricity consumption
rose, and this was further bolstered by ‘policy princi-
ples’ for a commitment to nationwide electrification,
and a pricing system that made electricity attractive
over other fuels to the manufacturing and services sec-
tors (Wattana/Sharma/Vaiyavuth 2008: 44). Thai-
land’s electricity system peak capacity grew elevenfold
from 2,838 megawatts (MW) in 1982 to 32,600 MW in
2012 (Greacen/Greacen 2004; EPPO 2013). Yet, as
democratic space expanded, controversy also erupted
with increasing regularity over the environmental and
social costs of individual projects and the procedures
for electricity ‘policy-making and planning.’

The ‘landscape’ for the incumbent regime’s partial
privatization was laid in the 1980s with a series of pro-
business governments. Thailand had experienced a
public sector debt crisis from 1978 to 1981 during the
second global oil price shock,9 compounded by infla-
tionary pressures coupled with stagnant economic
growth (i.e. stagflation) in OECD countries affecting

8 Thailand has witnessed since 1932 twelve successful mil-
itary coups and nine attempted ones, and even during
periods of democracy the military continues to play a
pivotal, if often covert, role in Thai politics: Nicholas
Farrelly, “Counting Thailand’s coups”, at: <http://asia-
pacific.anu.edu.au/newmandala/2011/03/08/counting-
thailands-coups/> (31 May 2015).

9 The second oil price shock tripled Thailand’s fuel
import bill, constituting thirty per cent of all imports by
1982, even as natural gas was at that time coming online
(Foran 2006, citing Phongpaichit/Baker 1995; Greacen/
Greacen 2004).
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export demand. Thailand’s electricity sector particu-
larly struggled, as its rapid expansion in the late 1960s
and 1970s had been debt-financed; furthermore, an
emphasis on supply-side-led expansion (rather than
energy conservation) also created perceptions of capi-
tal shortage (Foran 2006: 41). The government entered
into a structural adjustment programme from 1981 to
1985 with the World Bank and International Mone-
tary Fund (IMF), who had realigned themselves
towards a neo-liberal development paradigm; loan
conditions of the World Bank and the IMF included
commitments to privatize SOEs, and for the electricity
sector to raise prices (ultimately by two and a half
times as much). Yet EGAT and its union resisted and
ultimately defeated their privatization (Greacen/Grea-
cen 2004).

By the late 1980s, Thailand’s economy had recov-
ered, and the country began to experience power
shortages. EGAT, however, was still burdened by high
levels of foreign-sourced debt, servicing of which con-
stituted over half of its budget (Greacen/Greacen
2004). In 1992, the pro-market National Energy Policy
Council chaired by the prime minister, and its secre-
tariat the National Energy Policy Office (NEPO),
tried to bring together a fragmented series of energy
‘policies’ within one entity (Wattana/Sharma/Vai-
yavuth 2008). It also sought to address power short-
ages through ‘restructuring the industry’ by launching
an Independent Power Producers (IPPs) programme in
1994. There were subsequent plans for a competitive
power pool electricity market for generation and privat-
ization of retail distribution, which remained unful-
filled. As EGAT also strengthened its technical capacity
(‘knowledge’) for planning, it introduced least-cost
planning practices. Thailand’s National Economic
and Social Development Board (NESDB), meanwhile,
increased its ‘regulatory’ scrutiny of EGAT’s Power
Development Plans (PDPs) that it prepared (Foran
2006: 19). Power shortages also sparked EGAT’s first
concern for energy conservation, catalysed by the
NGO International Institute for Energy Conserva-
tion (IIEC), signifying a shift in planning ‘culture’ (see
Foran 2006; 39.4.2).

NEPO permitted EGAT to sign several Power Pur-
chase Agreements (PPAs) with IPPs on a ‘take-or-pay’
basis, thus allowing entry of large private-sector actors
into Thailand’s electricity generation. EGAT estab-
lished a subsidiary, the Electricity Generating Com-
pany (EGCO), to operate two of its most profitable
plants as IPPs whilst maintaining a forty-five per cent
share in the company, and began negotiating con-
tracts with other IPPs. These ‘policies’ were rein-

forced by pressure from the World Bank and IMF,
alongside the apparent availability of international pri-
vate capital seeking profitable returns in developing
countries. Greacen (2007) notes that the IPP pro-
gramme, whilst contributing to meeting Thailand’s
electricity demand, has presented a number of risks to
IPPs, including delays due to electricity demand gluts,
community opposition, and political and policy/regu-
latory uncertainty, as well as risks to electricity con-
sumers in Thailand who have had to pay for unused
generation capacity (39.3.3). 

 At the same time, the Small Power Producers
(SPP) programme, launched in 1992, allowed an addi-
tional role for the private sector, either selling to
EGAT or directly to nearby industry. The SPP pro-
gramme purchases electricity from either combined
heat and power (CHP) or renewable private sector
generation projects of up to 90 MW. Thailand was
the first country in Asia to adopt such a programme,10

which was modelled on the US Public Utilities Policies
Act (PURPA) ‘regulations’ (Greacen 2007). As of
2009, the capacity of SPPs was 1,962 MW, represent-
ing 6.7 per cent of Thailand’s total capacity (EGAT
2010).

As EGAT resisted NEPO’s attempt to unbundle
generation, transmission and distribution, in 1997
Thailand was hit by the Asian financial crisis (Smith
2003). The crash of the economy reduced electricity
demand, whilst the collapse of the Thai baht left
EGAT struggling with its foreign-denominated debt.
The ‘take-or-pay’ IPP contracts signed by EGAT were
also left in a precarious position, and the government
subsequently renegotiated these (Greacen 2007). An
economic adjustment package offered by the IMF
required further ‘policy change’ towards privatization;
EGAT was required to sell assets, including a sixty-five
per cent share in its just-built, profitable Ratchaburi
gas-fired plant (Smith 2003). 

Following the Asian financial crisis, Thaksin Shina-
watra‘s Thai Rak Thai (TRT) government which
came to power in 2001 redefined the direction of
Thailand’s electricity ‘industry restructuring’ (as well
as many other functionings of the government). Hav-
ing established a new Ministry of Energy in 2002 and
redesignated NEPO as the Energy Policy and Planning
Office (EPPO) with significantly reduced powers, TRT

10 World Bank “Retoolkit Case Study: Small Power Produc-
ers in Thailand”, at: <http://siteresources.worldbank.
org/EXTRENENERGYTK/Resources/5138246-123817
5210723/Thailand0Small0Power0Producer0Program0.
pdf> (31 May 2015).
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shelved plans to create a competitive power-pool elec-
tricity market and replaced it with an enhanced single-
buyer (ESB) model, in which EGAT owned approxi-
mately fifty per cent of the generation capacity and a
hundred per cent of the transmission. Wattana/
Sharma/Vaiyavuth (2008: 47) observe that the ESB
model was quite similar to the previous single-buyer
model, thus maintaining many traits of the existing
electricity regime. TRT’s approach de-emphasized
market competition within the electricity sector, and
promoted EGAT as a ‘national champion.’ A greater
priority for TRT was to corporatize EGAT as a public
company on the Stock Exchange of Thailand (SET),
reflecting TRT’s economic policy of expanding the
SET, building Thailand’s domestic market, and project-
ing influence into neighbouring countries. The SET list-
ing, however, was blocked in Thailand’s Supreme
Administrative court in 2006 by a coalition formed of
EGAT’s labour union and civil society consumer
groups concerned about the absence of an independ-
ent energy regulator. Subsequent to the court case,
the Energy Industry Act, B.E. 2550 (2007) was passed
(under a military-appointed government), which
established the Energy Regulatory Commission
(ERC) reshaping ‘user relations’ (Wattana/Sharma/
Vaiyavuth 2008; Wisuttisak 2012). 

As a result of these waves of partial-privatization,
EGAT’s share in generation dropped from eighty-nine
per cent in the late 1980s to forty-six per cent in 2012
(EPPO 2013). Meanwhile, ‘favoured technology’ had
shifted towards combined-cycle gas turbines fuelled
by natural gas, which had become available domesti-
cally and via import from Myanmar. The claimed aims
of the IPP programme were to reduce EGAT’s invest-
ment burden and the cost of power generation. Wat-
tana/Sharma/Vaiyavuth (2008: 45) conclude, how-
ever, that although IPP bidding was competitive, it
appeared that cartels were formed to push up bidding
prices, and thus any reduced costs in production were
not passed on to consumers but rather remained with
the companies and their shareholders. Conflicts of
interest were also noted; Wattana/Sharma/Vaiyavuth
(2008: 50) write “Some of the business-orientated pol-
iticians with dual roles—as citizens’ representatives
and as executive directors of companies—played a part
in promoting the privatization of the industry”. 

The corollary of the partial privatization of Thai-
land’s electricity sector is the growing role of the pri-
vate sector in decision-making on power projects; this
includes not only IPPs but also construction compa-
nies and commercial banks, among others (Middle-
ton/Matthews/Mirumachi 2015). Many of Thailand’s

IPPs and SPPs, as well as the major commercial banks
that fund them, are listed on the Stock Exchange of
Thailand (SET). For these actors, return on invest-
ment and minimization (or redistribution) of invest-
ment risks are key criteria by which power projects
are financed and thus built. For example, the contro-
versial 1,285 MW, US$3.5 billion Xayaburi Dam on the
Mekong River’s main stream in northern Laos (see
also 39.4.2.1), now under construction, is owned by a
predominantly Thai consortium with financing from
Thai commercial banks. The project signed a PPA
with EGAT to export ninety-five per cent of its power
to Thailand. When the Laos government announced
its final approval of the project in November 2012, the
share price of the lead developer, the Thai construc-
tion company Ch. Karnchang, hit a twenty-one-month
high, unsurprisingly revealing the stock market incen-
tives for listed IPPs.11 Merme/Ahlers/Gupta (2014)
warn that such strict market logic may undermine a
power project’s long-term commitment to environ-
mental sustainability and local livelihoods, or displace
these costs from the private developer to the state, as
is highly likely to be the case with the Xayaburi Dam
(Matthews 2012; Middleton/Matthews/Mirumachi
2015). Meanwhile, Phongpaichit/Benyaapikul (2013)
flag up that EGAT’s role as both state utility and
major investor in private affiliates, such as Ratchaburi
and EGCO (which also holds a 12.5 per cent share in
the Xayaburi Dam), creates a potential conflict of inter-
est as the organization becomes a blurred semi-public,
semi-private entity.

In the 1990s, some initial domestic concern
(reflecting also a global concern) for renewable
energy, energy efficiency, and demand-side manage-
ment moved up the ‘policy’ agenda within the incum-
bent electricity regime (see 39.3.3 and 39.4). This was
catalysed by both collaborative and adversarial rela-
tionships with NGOs (see 39.4.2). An increasingly
vocal civil society also sought to challenge individual
projects, including fossil-fuel-fired projects and hydro-
power dams that still remained as ‘favoured technolo-
gies’, as well as to influence EGAT’s planning process.
In total, this reflects the emergence of a “small sus-
tainability agenda” in pursuit of cost effectiveness and
environmental consideration, although Foran (2006:
4) argues that “Thailand’s electricity planning, and its
overall industry structure, impede sustainable energy

11 “Ch Karnchang hits 21-mth high on Xayaburi dam
nod”; in: Reuters, 6 November 2014, at: <http://
www.reuters.com/article/markets-thailand-stocksnews-
idUSL3E8M61E520121106> (31 May 2015).



Sustainable Electricity Transition in Thailand and the Role of Civil Society 841

futures”. Foran (2006: 4) further observes that the pri-
vatization debate in the 1990s and 2000s insufficiently
addressed who plans and strategizes the electricity sys-
tem, and that: 

Of all the agencies involved, EGAT plays a major role in
shaping the details of what appears in the PDP, particu-
larly plant size, fuel source, and location. These condi-
tions prevailed in the 1980s, at the time Pak Mun was
identified as a potential addition to the Thai power sys-
tem. They prevail today. The continuity surrounding the
PDP process is remarkable considering the dynamism
surrounding EGAT (Foran 2006:5).

Whilst preparation of the PDP has been a closed-door
process, since 2007 a slight (but imperfect) increase in
transparency and public participation has emerged,
with public hearings held during the 2010 PDP prepa-
ration process (Foran 2013) and more limited ones for
the 2015 PDP. Thailand’s PDP process has been criti-
cized by civil society groups and critical academics for
emphasizing supply-side options, in particular large-
scale centralized technologies, downplaying the poten-
tial for renewable small-scale technologies and distrib-
uted systems, and not integrating demand-side plan-
ning, including energy efficiency and demand-side
management (Greacen/Greacen 2012). Thus, even as
countervailing ‘knowledge’ of civil society advocacy
coalitions increasingly challenged mainstream dis-
courses, EGAT’s technical ‘knowledge’ continued to
predominate, and constructive discussion about any
actual technical and economic constraints and how
they might be overcome has been limited.

It is of note that the circumstances, processes,
industry structure, and outcomes of partial electricity
sector reform in Thailand parallel the experience of
other emerging economies that have incumbent elec-
tricity regimes. These include: the significant role of
debt and financial crisis as a context for (partial)
reform; the creation of an (enhanced) single-buyer
model rather than full privatization of distribution; the
prioritization of a limited number of (politically con-
nected) IPPs to meet immediate generation demand
that seems politically and technically easier, and the
use of long-term PPAs rather than a competitive gen-
eration market, guaranteeing revenues; the relatively
weak role of independent regulation; and, overall, the
continued strong presence of the state (Victor/Heller
2007). 

Thailand has also experienced the emergence of
what Victor/Heller (2007: xvii) term ‘dual firms’ that
are owned jointly between SOEs and private-sector
actors. In other emerging economies, including
China, India and South Africa, Victor/Heller (2007:

xvii) observe that dual firms “thrive in the murky mid-
dle ground between the old state-dominated system
and a fully open and competitive private market-
place,” and this captures the character of EGCO and
Ratchaburi. They are well connected politically, yet
relatively efficiently managed, and act to protect the
partially privatized regime and their privileged status
within it (Victor/Heller 2007: 289–290). The limited
number of actors within the regime facilitates policy
negotiation internal to the regime, which outsiders—
including critical NGOs and civil society groups—find
difficult to influence, reflecting overall power rela-
tions between these actors.

39.3.3 Thailand’s Current Electricity System 
and Challenges

In terms of the current structure of the industry, of
the total installed capacity of 32,600 MW in 2012,
EGAT generates 46 per cent; IPPs generate 39 per
cent; SPPs generate 8 per cent; and 7 per cent is
imported from Lao PDR and exchanged with Malay-
sia (EPPO 2013: 89). The maximum peak demand in
2012 was 26,121 MW. The figures for fuel type are:
natural gas fuels 67 per cent; coal/lignite fuels 20 per
cent; domestic hydropower fuels 5 per cent; oil fuels 1
per cent; and electricity import/exchange (principally
hydropower) fuels 7 per cent. By sector, the largest
consumers of electricity were industry (45 per cent),
followed by residential (23 per cent) and commercial
(17 per cent) (EPPO 2013: 93). 

Thailand faces a particular challenge in terms of
long-term fuel supply. At present, seventy per cent of
Thailand’s electricity generation is fuelled by natural
gas, of which (as of 2006) twenty-seven per cent was
imported from Myanmar (Nakawiro/Bhattacharyya/
Limmeechokchai 2008). As Thailand’s domestic gas
supplies could potentially be exhausted by 2025
(Sutabutr 2010, cited in Meerow/Baud 2012: 21), and
opposition to further coal-fired power stations and
hydropower remains staunch, as does proposals for
nuclear power, EGAT faces a difficult dilemma in con-
tinuing a business-as-usual model without encountering
civil society and community opposition (Nakawiro/
Bhattacharyya 2010). Recognizing these challenges,
and based on Thailand’s 2010 Power Development
Plan, Kamsamrong/Sorapipatana (2014) argue that a
renewable energy scenario for Thailand is possible,
which would strengthen energy security through
dependence on domestic fuel sources, whilst also
reducing CO2 emission intensity (see also Greacen/
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Greacen 2012). However, the cost per unit of electricity
in the 2010 PDP would increase by fourteen per cent.

On the other hand, at present Thailand’s electric-
ity system has an excess of generation capacity; in
2015, the reserve margin12 was twenty-five per cent,
and with several new projects contracted to come
online in the next couple of years this could increase
to as much as thirty-five per cent over the next dec-
ade.13 EPPO and EGAT have claimed that an unex-
pectedly weak economy has led to unanticipated low
growth in electricity demand, whilst civil society
groups, frustrated that these costs are ultimately
passed on to consumers, claim that the creation of
overcapacity is a systemic flaw in the incentives and
oversight of the current cost-plus electricity regula-
tions (39.3.1) and power planning model (39.4.2.1).

Climate change (as a ‘landscape’ factor) has also
risen up the ‘policy’ agenda, creating pressure for
change in the electricity system. For civil society
groups, this has led to a push for energy conservation
and renewable energy (see 39.1.4). EGAT, meanwhile,
whilst incorporating these concerns into its so-called
‘Green PDP’ (EGAT 2010), has also responded by
promoting ‘clean coal technology’, more large-scale
hydropower dams, and a nuclear power station. 

Another challenge is created by the institutional
disjunctures, not unique to Thailand, between electric-
ity planning and those agencies related to water man-
agement and food production (Middleton/Dore
2015). Since 2008, there has been growing discussion
about the water–energy–food nexus globally and in
South East Asia as a policy and research agenda,
although to date this is yet to be extensively translated
into national policy and practice (Middleton/
Allouche/Gyawali et al. 2015).

At the time of writing, Thailand’s most recent
Power Development Plan is the PDP 2010 revision 3,
approved in December 2011 (EPPO 2012).14 It antici-
pates a total system capacity growth of 52,256 MW by
2030, almost double that of 2010, although this
growth is contested by civil society groups (Greacen/
Greacen 2012). Guided by an Alternative Energy
Development Plan (2012– 2021), the PDP proposes
that “total capacity of renewable energy will be

around 20,546.3 MW (or 29 percent of total generat-
ing capacity in the power system)”, although this
includes a significant proportion of large hydropower
plants whose ‘renewable’ credentials (in the sense of
broad-based sustainability and social justice) are con-
tested. This strategy reflects a concern for energy
security, in particular fuel diversification, and a reduc-
tion in dependence on natural gas. Meanwhile, the
Twenty-Year Energy Efficiency Development Plan
2011–2030 proposes a twenty-five per cent reduction
in energy intensity within twenty years. 

39.4 Role of Civil Society in 
Sustainable Electricity Transition 
in Thailand

This section discusses how civil society has acted to
transform the ‘landscape’ in which the incumbent elec-
tricity regime exists (39.4.1), to unsettle the existing
‘regime’ (39.4.2) and to imagine a new one (39.4.3),
and how new ‘niches’ have been created (39.4.4). The
analysis is structured according to Smith’s (2012: 189)
typology of civil society activity in relation to sustaina-
ble energy transitions (see table 39.1).

39.4.1 Landscape Transformation

Thailand’s 1997 People’s Constitution—since replaced,
following a military coup, by a new Constitution in
200715—was a fundamental shift in landscape (39.3.2)
that reconfigured Thailand’s political system, includ-
ing recognizing many human rights, and creating a
Constitutional Court, an Administrative Court, a
National Counter Corruption Commission, and a
National Human Rights Commission. Articles16

12 ‘Reserve margin’ reflects the percentage of excess capac-
ity relative to maximum annual peak demand in the sys-
tem.

13 “Officials to tackle surplus in future electricity supply”; in:
Bangkok Post, 29 April 2015, at: <http://www.bangkok-
post.com/business/news/544859/officials-to-tackle-sur-
plus-in-future-electricity-supply> (31 May 2015).

14 On 14 May 2015, Thailand’s National Energy Policy
Committee approved the PDP 2015. Full details were
not available at the time of writing, but the plan antici-
pates a growth in generation capacity from 37,612 MW
in 2015 to 70,410 MW by 2036 (“Public hearing held on
the Energy Ministry’s PDP”; in: Thai PBS, 28 April 2015,
at: <http://englishnews.thaipbs.or.th/public-hearing-
held-on-the-energy-ministrys-pdp> (31 May 2015)); and a
reduction in the proportion of natural gas as a fuel from
sixty-seven per cent to forty per cent, to be replaced by
coal, hydropower and renewable sources (“National
Energy Policy Committee approves Thailand’s power
development plan (PDP 2015)”, in: media release by the
Royal Thai Government, 14 May 2015, at: <http://www.
thaigov.go.th/index.php?option=com_k2 &view=item&
id=91997:91997&Itemid=398&lang=en> (31 May 2015)). 
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allowed for the right to access information and to hold
public hearings (Articles 56 and 57), and the right to
public participation (Article 67); the latter is signifi-
cant given that Thailand’s Enhancement and Conser-
vation of the National Environmental Quality Act,
NEQA 1992, that predates the 1997 and 2007 consti-
tutions and provides the law on Environmental
Impact Assessment (EIA), does not detail require-
ments for public participation.

These mechanisms to counterbalance the power
of the state have been framed by often contentious
debate about democracy and development in Thai-
land, incorporating public interest issues such as eco-
nomic, social and political (in)equality, and environ-
mental protection versus development. These
‘landscape’ shifts have challenged (and been shaped
by) the incumbent electricity regime, including in
terms of transparency, participation and accountabil-
ity, and they also provide some opportunity for emer-
gent niches (Smith/Voß/Grin 2010: 441). For exam-
ple, article 67 states that people have the right to ask
for and participate in a Health Impact Assessment
(HIA), which was translated into rules and procedures
following a constitutional court ruling—brought by
civil society—in December 2009; power development
plans and large power projects are subject to a HIA
(National Health Commission Office Thailand 2010:
12). In another example, as mentioned above (39.3.2),
opponents of EGAT’s listing on SET won their case in
Thailand’s Supreme Administrative Court in 2006.
These entitlements under the law are legitimized and
reinforced as they are exercised with regard to cases
in the electricity sector.

Some civil society groups have also conducted
awareness-raising campaigns about the impact of con-
sumerist lifestyles in Thailand, perhaps the most high-
profile of which have related to climate change, for
example the activities of the Thai Climate Justice Net-
work.17 Whilst Thailand has made important steps in
reducing material poverty and increasing gross domes-
tic product (GDP), its ecological footprint is rising;18

Thailand’s carbon intensity—CO2 emissions per unit
of GDP—are significantly higher than neighbouring
Cambodia and Laos, as well as greater than some
other large industrial countries in Asia such as
Japan.19 According to the International Energy Associ-
ation, for the period 2011 to 2035, carbon intensity
will decrease by 1.4 per cent per year on average,
whilst per-capita emissions will rise from 36 per cent
to 90 per cent of the OECD average over the same
period (IEA 2013).

39.4.2 Unsettling the Incumbent Electricity 
Regime

Since the 1990s, a diverse range of civil society groups
has sought to unsettle Thailand’s existing electricity
regime at scales ranging from individual projects to
the PDP itself (Foran 2013). Not all civil society, how-
ever, is seeking to unsettle the incumbent regime.
EGAT’s union has maintained a close alignment with
EGAT, staunchly resisting efforts to privatize EGAT in
order to protect members’ jobs and the benefits that
EGAT provides for its employees. On the other hand,
when interests have been aligned, EGAT’s union has
also partnered with consumer groups and NGOs,
most notably when the Thai Rak Thai party sought to
corporatization EGAT in 2006 (see 39.3.2); whilst
EGAT’s union opposed the corporatization in general
and sought to maintain a minimum generation capac-
ity of at least fifty per cent of the total system for
EGAT, consumer groups and NGOs disagreed with
the corporatization in the absence of an independent
regulator. 

39.4.2.1 Challenging the Incumbent Regime 
Through Resistance

Since the 1990s, community protests—supported by a
range of NGOs—emerged around numerous projects
proposed by EGAT and IPPs, including the Pak Mun
and Nam Choan hydropower dams (Foran/Manorom
2009; Hirsch 1998) and coal-fired power plants in Pra-
chub Khiri Khan province and the Mae Moh project in
Lampang province (Hildyard/Lohmann/Sexton 2012;15 The new constitution was approved in October 2006.

At the time of writing (May 2015), the 2006 constitution
had been repealed following another military coup in
May 2014. In July 2014 an interim constitution was
enacted, with a new constitution under preparation.
Meanwhile, martial law was mostly lifted in April 2015,
although many restrictions on political freedoms remain
in place. 

16 Carried over from the 1997 into the 2006 constitution.
17 See Thai Climate Justice website, at: <http://www.thai-

climatejustice.org/> [in Thai] (28 May 2015).

18 See at: <http://www.gms-eoc.org/gms-statistics/over-
view/ecological-footprint> (28 May 2015).

19 According to World Bank Indicators (see at: <http://
data.worldbank.org/indicator/EN.ATM.CO2E.PP.GD>
(28 May 2015)), CO2 emissions (kg per PPP $ of GDP)
for 2010–2014 are: 0.4 in Thailand; 0.1 in Cambodia and
Laos; 0.2 in Indonesia and the Philippines; 0.4 in Viet-
nam, Malaysia and South Korea; and 0.3 in Japan.
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Greenpeace 2005). The case of Mae Moh, for exam-
ple, has been the subject of a decade-long court case
for remedy and restitution.20 Whilst it has been
claimed that EGAT was a relatively early adopter of
EIA, partly due to the strong influence of the World
Bank (Shepard/Ortolano 1997), numerous other
researchers have highlighted the shortcomings of such
assessment processes so far in Thailand (ADB 2010;
Boonlong/Farbotko/Parfondry et al. 2011; Friend/
Pradubsuk/Badenoch/ et al. 2011). 

In the case of the proposed private coal-fired
power plants in Prachub Khiri Khan in the 1990s, for
example, EGAT signed a PPA before holding hearings
or conducting an EIA. International NGOs supported
local opposition “by pointing to the conflict of inter-
est between the government’s investment in private
projects, and its regulation of those projects’ rates of
return” (Ryder 1997, cited in Foran 2006). Meanwhile,
others pointed out that the power was surplus to
requirements due to the impact of the Asian financial
crisis. As Thailand has shifted to power-import pro-
jects from neighbouring countries, transnational cam-
paigns have also emerged, for example around the
Nam Theun 2 and Theun Hinboun Dams in Laos,
and the Yandana gas pipeline and proposed dams on
the Salween River in Myanmar (Middleton 2012).
These have challenged EGAT as the electricity buyer,
as well as the host project government, project devel-
opers and financiers.

A recent example of a transnational campaign is
the Xayaburi Dam (see 39.3.2). Project proponents
argue that the Xayaburi Dam would contribute
towards Thailand’s energy security and generate
cheap electricity, and that the FDI and project reve-
nues would bring development to Laos. Those oppos-
ing the project, including various civil society groups,
emphasize that the project will displace 2,100 people
and that more than 200,000 people located near the
dam would experience a negative impact on their live-
lihoods, both within Laos and in neighbouring coun-
tries. Civil society strategies to challenge the project
have included: challenging the intergovernmental pro-
cess hosted by the Mekong River Commission; direct
protests including peace walks along the Mekong
River, in front of the lead company’s headquarters,
and at various government agencies; consumer boy-
cotts against Thai banks; public petitions; and media

coverage (International Rivers 2014; Matthews 2012).
A range of counter-expertise has been invoked, includ-
ing legal interpretation,21 scientific assessment of pro-
ject documents (Hirsch/Hogan/Lanza et al. 2011),
and alternative ways of valuing the river, ranging from
ecological economic assessments (Costanza/Kubisze-
wski/Paquet et al. 2011) to local knowledge (Herbert-
son 2012). The project is currently a case before the
Supreme Administrative Court in Thailand brought by
Thai riparian communities against the Thai govern-
ment agencies involved, including the Ministry of
Energy, benefiting from the 1997 ‘landscape’
changes—and seeking to expand them, given that the
project is located in neighbouring Laos.22

From the late 1990s, Thai NGO civil society
groups have also sought to challenge the power plan-
ning process itself, seeking to make it more transpar-
ent and accountable (Greacen/Palettu 2007; Foran
2013). Electricity planning in Thailand has been
enshrouded in a discourse of expert knowledge—and
the power relations that that entails—which in turn has
supported the incumbent electricity regime (Foran
2006). Since the 1980s, EGAT’s power planning has
become more technically sophisticated, including least-
cost planning, load forecasting, and determining
reserve capacity (Foran 2006). Yet counter-expertise
has challenged assumptions within EGAT’s PDP (see
39.4.3). For example, a 2006 study by Greenpeace
showed that twelve of the last thirteen power-demand
estimates by EGAT had been overestimates, resulting
in over-investment in generation capacity (Greacen/
Footner 2006). A combination of factors is likely to
have contributed to this track record, including: a ten-
dency to over forecast Thailand’s GDP growth rate,
which is a fundamental assumption in the long-term
PDP, and hence demand growth; risk perception of
planners towards demand-side management and
energy efficiency measures in the face of the need to
maintain a stable electricity supply; the moral hazard
of cost-plus regulations;23 and the existing interests
and politics of the incumbent electricity regime. 

Civil society has sought also to open up the electric-
ity planning process to more participation, transpar-

20 “Victory for Mae Moh victims”, in: Bangkok Post, 25
February 2015, at: <http://www.bangkokpost.com/
news/general/483656/victory-for-mae-moh-victims> (31
May 2015). 

21 Perkins Coei, “Letter to International Rivers and Envi-
ronmental Defenders Law Center Re: PNPCA Process
for Xayaburi Dam”, dated 5 July 2011, at: <http://
www.internationalrivers.org/files/attached-files/xaya-
buripnpcaprocess.pdf > (31 May 2015).

22 “Thai Court Takes Villagers’ Case against Power Firm,
Laos Dam”, in: Reuters, 24 June 2014, at: <http://
uk.reuters.com/article/2014/06/24/thailand-laos-law-
suit-dam-idUKL4N0P51PN20140624> (31 May 2015).
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ency and accountability, citing the broader ‘landscape
changes’ and associated entitlements. For example,
under a wider World Resources Institute initiative, a
consortium of Thai organizations researched a bench-
marking report that assessed electricity governance
performance with regard to policy process, regulatory
process, and environmental and social considerations,
and placed Thailand in a comparative perspective
against nine other emerging economy countries (Suk-
kumnoed/Greacen/Limstit et al. 2006). The report
and policy work surrounding it both contributed to
blocking EGAT’s corporatization in 2006, and helped
shape the subsequent law that established the Energy
Regulatory Commission (WRI/EGI/Prayas Energy
Group n.d.).

39.4.2.2 Challenging the Incumbent Regime 
Through Cooperation

Some civil society groups have sought to cooperate
with EGAT to reform its practices. For example, the
rise of Thailand’s energy conservation agenda is
linked to the catalytic work of the International Insti-
tute for Energy Conservation (IIEC), a technically-ori-
entated NGO with its headquarters in the US. In the
early 1990s, IIEC proposed a US$179 million energy
conservation programme to EGAT, PEA and MEA,
that was taken up and implemented. IIEC formulated
its proposal on the basis that investment in demand-
side management (DSM) and energy efficiency (EE)
was the least-cost option for Thailand. In tracing the
origin of the programme and its impact, Foran (2006:
28) observes that there was a “good rapport” between
EGAT and IIEC.

Yet energy conservation also presented a number
of challenges to EGAT, such that its full potential has
not been exploited (Foran 2006: 27–32; Foran/du
Pont/Parinya/ et al. 2010). IIEC proposed a new
approach to PDP preparation based on the principles
of Integrated Resources Planning (IRP), namely least-
cost planning that optimizes both the supply side and
the demand side. EGAT’s senior management and
planners, however, perceived interventions to change
user behaviour as risky with regard to ensuring elec-
tricity system reliability in contrast to building new

supply, and thus continued to pursue a business-as-
usual approach that privileged the expansion of
capacity. Such nationally-scaled framing of electricity
systems—including of aggregated demand—renders
invisible local-scaled practices surrounding electricity
consumption, including its micro-politics (Smits
2012), and how the preferences of users are shaped
through broader consumer society preferences and
practices (Shove/Walker 2014) (39.2.3).

39.4.3 Imagined Alternative Sociotechnical 
Regime

Civil society has also unsettled the incumbent electric-
ity regime through imagining and practising alterna-
tives. At the community scale, for example, groups
resisting EGAT’s plans for two large-scale coal-fired
power plants in Prachub Khiri Khan province sought
to reframe the concept of development. The power
stations were part of the Southern Seaboard develop-
ment plan that proposes industrial steel production in
the region. They envision 

a just provincial level programme for defence of local
subsistence and prosperity through rice, coconut and
pineapple cultivation, local marketing, small fisheries,
tourism, and wind and other non-fossil energy sources
(Sureerat 2010, cited in Lohmann/Hildyard 2013:14). 

They reimagine energy production as locally produced
and at an appropriate scale for their area, rather than
meeting ‘national’ energy demand; this reflects an
often-found ‘politics of scale’ tension between local-
and national-level priorities and the discourses (and
power inequalities) that frame them (Sneddon 2003).
In another example, the Appropriate Technology
Association at its energy ashram in Nakorn Rat-
chasima Province researches, promotes and puts into
practice appropriate technologies related to rural
development.24 It was created by an early-retired engi-
neering professor from Chulalongkorn University in
Bangkok, and those visiting the ashram can learn
about a range of methods by which to produce energy
sustainably. 

Other civil society groups have worked to create
different PDPs from EGAT’s plans. In 2004, in the con-
text of the opposition to the corporatization of EGAT,
civil society groups under the auspices of the National
Economic and Social Advisory Council developed an
“Alternative PDP” that was presented to the Senate
Committee on Public Participation (Permpongsachar-

23 It has been pointed out by numerous critics that EGAT’s
cost-plus investment arrangement is a disincentive to
investment in electricity-saving measures, as profit can-
not be made by reducing electricity sales; in contrast, it
incentivizes over-investment, as well as creating unneces-
sary social and environmental costs (Foran 2006: 31;
Greacen/Footner 2007).

24 Appropriate Technology Association website; at:
<http://www.ata.or.th/th/index.php> (28 May 2015).
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oen 2004). Since then, two more complete studies
have been prepared, in 2006 (Greacen/Footner 2006)
and in 2012 (Greacen/Greacen 2012). These studies
highlight the limitations of existing electricity planning
and its governance, and propose plans whereby Thai-
land could meet its energy needs through energy con-
servation, renewable energy, and refurbishing existing
power stations. They also propose improved practices
for planning, namely IRP, and additional decision-mak-
ing criteria that internalize environmental and societal
costs. Whilst EGAT has not officially responded to
these plans, as credible counter-expertise they have
empowered community groups to challenge the busi-
ness-as-usual approach.

39.4.4 Electricity Niche Development

Civil society groups also play a role in nurturing
niches (Seyfang/Smith 2007; Smith 2012). As an
example in Thailand, this section focuses on the
emergence of the Very Small Power Producer (VSPP)
programme and the role of civil society, approved by
the Thai Cabinet in 2002 and expanded in 2006. The
internationally-applauded programme has allowed for
the distributed production of electricity from renewa-
ble energy systems, and has been argued to increase
the resilience of Thailand’s electricity system (Mee-
row/Baud 2012). 

The origin of the VSPP programme can be traced
back to a community micro-hydropower project in Mae
Kampong village, Mae On district, Chiang Mai prov-
ince, northern Thailand (Smits 2012; Greacen 2004),
and the activities of a small number of researchers, civil
society groups and progressive government staff in
EPPO and EGAT (Brouwer 2012). Briefly, three
micro-hydro schemes of twenty to forty kilowatts have
been built in Mae Kampong village in 1983, 1988 and
1994. The projects were built as a partnership
between the community and the government’s
Department of Alternative Energy Development and
Efficiency (DEDE), resulting in a strong sense of com-
munity ownership (Smits 2012). Importantly, even
when PEA’s grid electricity reached the village in
2000, the community preferred to maintain the
micro-hydro system as a cooperative alongside it,
partly because it enhanced their image as an ‘environ-
mentally friendly forest community’ and thus sup-
ported an ecotourism project also implemented by
the villagers (Smits 2012). The micro-hydro projects,
in other words, are linked to the village’s culturally-val-
ued ecological identity (cf. Smith 2010). 

In 2001, a PhD researcher working with the com-
munity, Christopher Greacen, began to consider how
it might be technically possible to connect one of the
micro-hydro projects to PEA’s grid. At the same time,
Cheunchom Sangarasri Greacen, a staff member at
EPPO, explored how a regulatory framework might
enable this arrangement.25 According to Brouwer
(2012: 4), over 2001: 

Working closely with the utility companies and regula-
tors, and operating without public pressure, lobbying,
op-eds or media coverage, Chris and Chom saw Cabinet
approval for the VSPP rules in less than a year. Their
strategy was to work collaboratively with the authorities
(government regulators), and to establish allies in the
sector with the biggest influence on the process (utili-
ties). 

Thus, catalysed by this groundbreaking work emerg-
ing from Mae Kampong, in 2007 one of the village’s
micro-hydro projects was synchronized to sell to
PEA’s grid, benefiting from the VSPP programme it
helped create and earning the community approxi-
mately US$1,000 per month.26 

Thailand’s VSPP regulations are drawn from net-
metering rules that were already in operation in the
US at the time of drafting, and are also based on the
existing Small Power Producers regulations passed in
Thailand in 1992 (Greacen 2007). The first-phase
VSPP regulations, approved in 2002, allowed projects
of up to 1 MW to connect to the grid, thus assuaging
the concerns of EGAT’s engineers regarding distrib-
uted generation sources creating grid instability. The
2006 VSPP modifications included an adder feed-in
tariff (i.e. a subsidy) and allowed for projects of up to
10 MW, including co-generation units (Greacen
2007). 

The VSPP projects have challenged Thailand’s busi-
ness-as-usual electricity regime, in that most contribut-
ing renewable energy systems are owned by small- and
medium-scale businesses27 rather than EGAT or large
IPP companies, thus diversifying the ownership of gen-

25 Christopher and Cheunchom Greacen went on to cre-
ate the NGO energy think tank Palang Thai in 2002
(Foran 2006), which continues to promote the VSPP
programme.

26 Unfortunately, after six months operation, sales to PEA
were halted due to a disagreement over the sharing of
revenues between the village and the sub-district author-
ity (Smits 2012).

27 Since 2014, community groups—in hybrid governance
arrangements with the state and private sector—have
sought to benefit from the VSPP programme, albeit on
a small scale at present (On 2015).
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eration capacity. On the other hand, at the time of the
VSPP programme’s development, EGAT was facing
pressure to privatize, and thus EGAT’s permitting a
greater (but still comparatively small) role for the
wider private sector could also be viewed as a minor
compromise that actually bolstered the incumbent
electricity regime. As Brouwer (2012) writes, inter-
viewing Christopher Greacen: 

the VSPP regulations were politically very ‘nicely
aligned, because they were consistent with private sec-
tor participation in the power sector in the sense that
they would enable more customer-owned generators.
The utilities could give back a little bit by making a con-
cession on this while they were fighting against [utility
privatization]’. 

Despite the apparent success of the VSPP programme
and Thailand’s Ten-Year Alternative Energy Develop-
ment Plan (39.3.3), challenges remain for the wide-
spread scaling-up of renewable energy. Tongsopit/
Greacen (2013: 440) point out that one “major imped-
iment” is that Thailand has six separate long-term
national energy plans which are neither integrated nor
coordinated. Meanwhile, whilst the adder feed-in tar-
iff programme as first implemented between 2007
and 2010 was, according to Tongsopit/Greacen (2013:
441), “systematic and transparent”, since then loop-
holes have been exploited whereby private companies
have bid for solar VSPP PPAs with the intent to resell
the PPA rather than develop the capacity themselves.
The government’s response has been to create a new
Management Committee and evolve rules since 2010
which have been criticized as lacking transparency and
also as slowing down investment in renewable energy
(see also Meerow/Baud 2013). Other controversies
have also emerged, for example the local pollution
impacts of some poorly-managed biomass projects
under the VSPP programme (Yoo 2013).

39.5 Conclusion: Towards 
Decentralizing and 
Democratizing Electricity

This chapter has applied a Sustainability Transition
and Multilevel Perspective lens to explain the creation
and resistance to change of Thailand’s incumbent
electricity regime, which was first a state monopoly
and since the 1980s has evolved into a partially-privat-
ized structure. This chapter has conceptualized the
incumbent regime not as monolithic but as a coalition
of actors (pursuing their interests) including the state
utility, its labour unions, and various ‘dual-firm’ IPPs,

thus adopting an explicitly political economy approach.
The chapter has contributed to sparse literature on sus-
tainability transition in Asia’s NICs, and in particular
on how Thailand’s political economy has shaped the
electricity regime’s establishment and embedding, and
its resistance to change that combines economic,
institutional, cultural and political factors, with techni-
cal lock-ins and historical pathway dependencies.

Changes in the structure of the incumbent elec-
tricity regime have been shaped by shifts in ‘land-
scape’. These shifts include those at the global scale
(changing development paradigm from developmen-
talist state to neo-liberalism, global economic crisis
and Thailand’s exposure to it as an export-orientated
economy, and climate change) and at the national
scale (increasingly embedded democratic institutions,
and a growing role for civil society). Regarding the lat-
ter, these political spaces have been widened as civil
society groups have sought to claim, utilize, and thus
legitimize them—and have been closed as elites have
sought to reduce the role of progressive civil society
groups. It may be noted that not only has reform of
the electricity sector regime been shaped by these
landscape level shifts, but the electricity sector has
also constituted an important theme within broader
political movements seeking landscape shifts in the
first place. Incremental reforms, some of which have
originated in niches, have been accommodated by the
incumbent regime, including the growing contribution
of distributed renewable energy generation and energy
conservation, the creation of an independent regulator,
and a small increase in civil society participation and
accountability of the power planning process. 

The chapter has emphasized in particular the role
of civil society in shaping the incumbent electricity
regime. Civil society groups have adopted a range of
strategies to unsettle the regime, including opposing
problematic projects, advocating for progressive pol-
icy, and proposing alternative plans, values and visions
for Thailand’s electricity sector. In the past two dec-
ades there has been a significant growth in contestation
and deliberation about how electricity should be pro-
duced, how decisions should be taken around it, and
how implications for ecological sustainability and jus-
tice should be internalized. Whilst significant power
asymmetries exist, there is now somewhat more debate
between government agencies with civil society. They
have drawn upon independent state agencies, such as
the justice system and the Thai National Human
Rights Commission, to counterbalance the power of
the state (Middleton 2012), and their existence
reflects ‘landscape’ level shifts. Civil society is evi-



848 Carl Middleton

dently a source of reflexivity in Thailand’s electricity
sector (Grin/Rotmans/Schot 2010, cited by Smith
2012). 

The ST approach and MLP has helped explain
why the structure of the incumbent electricity regime
has remained relatively intransient, despite the argued-
for benefits of electricity sector reform (Greacen/
Greacen 2012), and from the perspective of ongoing
broader environmental, social and political challenges
in Thailand (Phongpaichit/Benyaapikul 2013). Trans-
formation towards sustainability in Thailand, there-
fore, is a long-term challenge. Drawing insight from
sustainability transition management literature (Ver-
bong/Loorbach 2012), some strategies and policies to
steer Thailand’s incumbent electricity regime in the
direction of sustainability include:

• The importance of building long-term and broad
coalitions formed of civil society, government
reformers, academics, and media (amongst oth-
ers) that can counterbalance the political influence
of the incumbent electricity regime, and that can
support the emergence of green niches.

• Expand and maintain political space (or ‘transition
arenas’) and support more deliberative processes
that increase the responsiveness of the incumbent

regime, and in particular government agencies
(EGAT; Ministry of Energy), to public interest
concerns. Adopting IRP practices can integrate
supply-side and demand-side multi-criteria least-
cost planning. Governance and planning tools
such as strategic environmental assessment and
(transboundary) environmental impact assessment
can also be employed, through which deliberation
can occur (Middleton/Dore 2015). 

• Build upon landscape pressures to destabilize
unsustainable aspects of the incumbent electricity
regime. Landscape pressures range from interna-
tional expectations for sustainability transition
towards renewable energy and energy conserva-
tion in the context of climate change to utilizing
(and thus reinforcing) relatively recent independ-
ent state agencies such as the Administrative
Courts, the Thai National Human Rights Com-
mission, and the Energy Regulatory Commission.

• Acknowledge and support the legitimate role of
civil society in its diverse forms, ranging from local
community groups to progressive NGOs, as
regime watchdogs and advocates, and as niche
innovators.
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Roeland Jaap in ’t Veld

Abstract 

Governance is the way in which a society organizes decision-making. Advanced societies turn into knowledge
democracies where the relationships between politics, media and science intensify and change continuously.
The concept of knowledge democracy embraces participatory democracy besides representative democracy, the
rise of social media besides corporate media, the emergence of transdisciplinary trajectories besides classical
disciplinary science with complex interactions that also change. The quest for sustainable development takes
place within knowledge democracies, where sustainability covers economic, social and ecological issues, whose
governance is complex. The future direction and content of sustainable development depend on uncertain
future determinants such as technological innovation and the evolution of social values. The precautionary prin-
ciple as a powerful moral imperative has its limitations. The multidimensional nature of sustainability requires
integration and a recognition of a multilevel, multiscale, multidisciplinary character. Development refers to
change, transitions and transformations. Governance of sustainable development has to cope with complex
dynamics. Governance that furthers transitions focuses on the interaction between representative and participa-
tory democracy, and the optimalization of the contribution of science. This chapter addresses the specific con-
sequences for science, in particular the organization of science, relating both to disciplinary research and trans-
disciplinarity.

Keywords: Sustainable development, knowledge democracy, science, transdisciplinarity.

40.1 Introduction 

Sustainable development can be described as a nor-
mative notion presenting the preferred evolution of
society. The realization of sustainable development
demands change in many domains. These changes
can be described as transformations or transitions.
Governance presents in a normative manner how a
society organizes its decision-making. Governance of
sustainable development has specific characteristics
dependent on its complexity. This chapter concen-
trates on the necessary changes in the organization of
science as an essential component of the governance
of sustainable development.

Representative parliamentary democracy is an
essential part of governance. Representation gradually
became the predominant mechanism by which the
population at large, through elections, provided a
body with a general authorization to take decisions in
all public domains for a certain period of time. Rep-

resentative parliamentary democracy became the icon
of advanced nation states.

The recent decline of representative parliamentary
democracy has been noted by many authors (Castells
1996, 2009; Dahrendorf 2002). Media politics
destroys the original meaning of representation. The
evolution of political parties to marketeers in the
political realm destroys their capacity for designing
consistent broad political strategies. Like willow trees
they move with the winds of the voters’ supposed
preferences. Volatility therefore has increased. This is
dramatic, because important challenges like sustaina-
ble development demand consistent policies over a
longer time period.

The debate on the future of democracy has not yet
led to major innovations in advanced societies in
Europe. Established political actors try to tackle pop-
ulism with trusted resources: a combination of anti-
populist rhetoric and adoption of the populist
agenda. Some media have tried to become “more
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populist than populists themselves”, almost always at
the expense of analytical depth. The development in
different parts of the world points to various direc-
tions: in parts of South America city government is
characterized by remarkable citizens’ participation,
while in Asia the rule of law is introduced without
classical democracy in influential nations. Meanwhile,
the Internet and the evolution of social media provide
for a drastic change in the rules of the game. A better-
educated public has wider access to information, and
selects it increasingly itself, instead of relying on media
filters by classical media. Moreover, citizens themselves
have become prosumers (simultaneously producing
and consuming): they utilize social media as consumers
but also produce YouTube pictures at home. 

At the national level, representative democracy
must find new ways of interacting with various forms
of bottom-up participatory democracy. The relation-
ships between corporate, top-down media and poli-
tics have considerably changed due to the rise of
social media because politicians may utilize social
media to directly communicate with voters, reducing
their dependence on the top-down media. The corpo-
rate media are no longer the sole necessary intermedi-
aries between politicians and voters.

But people get also tired of social media, because
the latter produce information of different quality,
increasing the costs of finding trustworthy informa-
tion and producing confusion and ambiguity. In most
social media no editor exists. There is no selection of
information on the basis of quality to enable consum-
ers to minimize their costs of searching.

The crucial combination of a network society and
media politics (Castells 1996, 2009) provides new prob-
lems and tensions. The political agenda is increasingly
filled with so-called wicked problems, characterized by
the absence of consensus both on the relevant values
and on the necessary knowledge and information.
Uncertainty and complexity prevail. Wicked problems
cannot be ‘solved’ in a classical way but it is possible to
live with them (Hajer 2003, 2005; Hoppe 2008, 2010;
Meuleman 2013). Sustainable development is charac-
terized by the presence of major wicked problems.

In general contemporary societies experience an
increasing intensity and speed of reflexive mecha-
nisms (In ’t Veld, 2009, 2010, 2012). In a more or less
lenient political environment reflexive mechanisms
cause overwhelming volatility of bodies of knowledge
about social systems. As all available knowledge is uti-
lized to facilitate reflexive processes, their result might
establish new relationships undermining existing
knowledge. Social reality has thus become unpredicta-

ble in principle. Both knowledge and information are
increasingly volatile and are surrounded by uncertainty.

In their introductory chapter to Reflexive Govern-
ance to Sustainable Development, Voß and Kemp
(2006) deal with reflexivity and distinguish between
first- and second-order reflexivity. First-order reflexiv-
ity “refers to how modernity deals with its own impli-
cations and side effects, the mechanism by which
modern societies grow in cycles of producing prob-
lems and solutions to these problems that produce
new problems. The reality of modern society is thus a
result of self-confrontation” (Voß/Kemp 2006: 6). Sec-
ond-order reflexivity concerns “the cognitive recon-
struction of this cycle”. It “entails the application of
modern rational analysis not only to the self-induced
problems but also to its own working, conditions and
effects”. 

The relationships between science and politics
demand new designs in an environment of media pol-
itics, wicked problems and reflexivity. Jasanoff’s
(2003, 2004) classical theory on boundary to cope
with existing gaps between science and politics is now
widely accepted among experts. The underlying
insight is that scientific knowledge by its very structure
never directly relates to action, because it is frag-
mented, partial, conditional and immunized. This
observation applies to both mono- and multidiscipli-
nary knowledge. Translation activities are always neces-
sary to utilize scientific knowledge for policy purposes.

The literature on transdisciplinary research is dom-
inated by process-directed normative studies. The key
concept of transdisciplinarity should be defined as the
trajectory in a multi-actor environment from a politi-
cal agenda and existing expertise to a robust, plausible
perspective for action. Thus, in the terminology of
Voß and Kemp we mainly deal with second-order
reflexivity.

We try to explore the relationships between disci-
plinary research and transdisciplinarity further, and to
come up with several recommendations for the future
organization of science.

40.2 Sustainable Development

The concept of sustainability deals with three key
dimensions of human societies, the economic, social
and ecological dimensions, as the three P’s: people,
planet, profit. This implies that multiple changes are
relevant regarding sustainable development, not only
ecological dynamics.
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Statistics indicate that on average human beings
live longer and in better health than ever before, but
the pursuit of happiness relates to more than statis-
tics. Our values concerning distributive justice urge us
to pay attention to differences. Many normative envi-
ronmental perspectives are formulated in terms of
threats that require immediate action. While increas-
ing wealth appears to reduce the willingness to accept
risks of wealthy people (Beck 2003, 2009), these
threats are shaped as extreme risks.

Humankind is now able to cause irreversible
change that partially diminishes the options of future
generations. The normative insight derived from this
principle is formulated as the precautionary principle,
which leads to the norm that we should abstain from
action that reduces the choice among valuable future
options. 

The reconciliatory character of sustainable devel-
opment raises specific questions for judgment about
changes that lead to improvement in two dimensions
but to a deterioration in the third. Until now we have
lacked a satisfactory interdimensional measuring rod
in order to evaluate this type of changes. This defi-
ciency is serious because as a consequence we are una-
ble to provide convincing criteria to judge policy
options in a comparative manner. In real-life situations
Pareto-optimal solutions are exceptions. The remem-
brance of the slow death of welfare economics as an
academic subdiscipline should warn us: the inability
of welfare economics to formulate convincing policy
recommendations in cases of non-Pareto-optimal situ-
ations appeared to be the main cause of its death (In
’t Veld 1975). 

Many different dialogues on sustainable develop-
ment occur simultaneously. It functions as a unifying
concept because its vagueness breeds a consensus that
might be later used. It is an asset if it triggers action. On
the other hand, if sustainable development is
everything, maybe it is nothing. Although—or maybe
because—the concept is so vague, it has overwhelming
appeal on political agendas and in programmes and
dialogues.

 Sustainable development is a container notion.
The use of the singular form fits holistic viewpoints.
The supporters of these viewpoints speak about the
climate, the earth, the emissions, the planetary bound-
aries (Meuleman 2013; In ’t Veld 2011), which are all
at stake, and disasters threaten. Such constructs ena-
ble us subsequently to deal with a global challenge
that should be addressed in a well-coordinated man-
ner. Thus, the normative construction of the problem-
atique leads to a specific line of argumentation on

governance. Once again it appears that framing is nor-
mative. The supporters of this view may be found in
international organizations that make continuous
efforts to produce consensus on internationally bind-
ing agreements to prevent disasters. Basic metaphors
like the exhaustion of the earth and planetary bound-
aries are then very useful.

However, people do not experience the climate
but a climate in the neighbourhood. They pursue a
good life according to their own values and in many
cases try to find a satisfactory relationship with the
surrounding nature. Their visible world is not abstract
or systemic but specific and concrete. Likewise, until
a few years ago, climatologists distinguished many dif-
ferent climates. 

Entrepreneurs make attempts to design and apply
more sustainable technologies. They act in a specific
environment too, not in an abstract universe. Not just
perceptions are context- bound but also acceptable
ways of dealing with problematic issues.

Thus, major discrepancies may exist here between
the systemic world and daily life. Those who recog-
nize the twofold framing of sustainable development
will prefer multiple politics and policies on different
scales, with both top-down and bottom-up influence.

The Western world has developed environmental
policies during the last half century. In the interna-
tional realm younger nation states, often former colo-
nies, more recently also become aware of the disa-
greeable side effects of economic growth. They want
to counterbalance these effects in their own manner.
However, in the diplomatic arena they are continu-
ously confronted with urgent calls to participate in
bargaining processes on treaties with the former colo-
nial powers. These partners now urge dramatic reduc-
tions of emissions and the like. Quotas for a certain
future year are symbols of urgency. The young nation
that is coping with the need for reduction of backward-
ness in technologies and is just starting to think about
clean technologies will not feel inspired by the short-
term limits set by others. It will experience those as
unnatural.

Cultural diversity should be recognized both as a
component of sustainability and as a complicating fac-
tor that prohibits progress in reaching consensus on
collective action. A society needs a certain cohesion
that is produced as a moral order, based on consensus
about some fundamental values and norms. Culture
within a society also implies the sharing of some com-
mon substantial and relational values. A society con-
sists of configurations that possess a specific culture
but—as observed earlier—this leads to outside walls (In
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’t Veld, 2009; Teisman 2009). Thus, tensions arise. In
particular the tensions between emerging identities
on one side, accompanied necessarily by outer walls,
and the need for cohesion and collective action on
the other will never disappear. Thus, shaping govern-
ance is walking a high wire. 

We should argue that both biodiversity and cultural
diversity are components of sustainability. We may
mourn the loss of a language somewhere on this globe
and the loss of a species. But our general attitude
towards cultural diversity in daily practice is far more
critical than towards biodiversity. We do not believe
that each culture is intrinsically good. On the con-
trary, some cultures are horrifying to many. As sustain-
ability also implies the economic and social dimen-
sion, we realise that “diversity always is a bedfellow of
inequality” (Van Londen in De Ruijter 2011: 14). Ine-
quality might be a threat to sustainable development.
So our attitude towards cultural diversity is ambiguous.
In other terms, we do not embrace the precautionary
principle for culture. The full recognition of cultural
diversity as a major component of sustainability deliv-
ers a strong argument against uniform global govern-
ance of transitions and transformations.

According to the concept of second modernity
(Beck 1997, 2006), it is probable that from the tense
relations between emerging opposites variety increases.
Striving at sustainable development urges us to take
these tensions fully into account when dealing with
governance.

Because sustainable development is a long-range
trajectory, with considerable uncertainty and lack of
forecasting options, the notion of resilience is crucial:
like Noah we can act sensibly without any certainty
about future events by answering the question of how
to avoid a disaster, in casu by building an Ark. Nowa-
days, for instance, it is uncertain which theory about
climate change is the right one, but once the theory
that allies climate change to carbon emissions is there,
the justification of measures to reduce emissions can
be based on the resilience norm: in order to avoid dis-
asters we have to take into account the feasible theo-
retical viewpoints irrespective of our beliefs.

We should realise in accordance with the view of
Grunwald (2004), Grin (2006) and others that the
plurality of notions of sustainable development and
their normative origins and connotations lead to the
necessity to consider the recommendable knowledge-
producing and policy-making processes as reflexive.
In Grunwald’s terminology: “The normative character
of the imperative of sustainability, its inseparable con-
nection with deep-rooted societal structures and val-

ues, the long-term nature of many relevant develop-
ments, as well as the often necessary inclusion of
societal groups and actors, result in specific demands
on scientific problem-solving contributions. Research
for sustainable development is a particularly marked
type of post-normal science (Funtowitz/Ravetz 1993:
151)”. Therefore we argue that dealing with reflexivity
and transdisciplinarity are necessary once we strive
for sustainable development.

40.3 Knowledge Democracy 

Representative democracy has been a successful gov-
ernance concept for societies (In ’t Veld, 2010). Dur-
ing the last two centuries, several forms of represent-
ative constitutional democracy developed at the
national level and democracy is recommended by
Western and most Southern political leaders as the
preferred system of rule. 

In the twentieth and twenty-first centuries parlia-
mentary democracy, politics and media have become
more interdependent; policies are increasingly funded
in science, but at the same time science relies on pub-
lic resources, which is why the linkages between poli-
tics and science have intensified. There have been
large cognitive and emotional investments in current
democratic institutions. As a consequence the stability
of these institutions is embraced. Resistance to
change has been considerable. But exogenous and
endogenous developments threaten the continued
success of representative parliamentary democracy.

The recent decline in acceptance, legitimacy and
effectiveness of representative parliamentary democ-
racy has been noticed by many authors (In ’t Veld
2009, 2010). Three intertwining simultaneous devel-
opments have taken place on the macro-, meso- and
micro-level of societies, with important effects. On
the micro-level of the individual citizen, the classical
assumption of a consistent individual position, based
on an ideologically-based consistent value pattern, has
disappeared. Separate values prevail but the glue of a
focal ideological principle often no longer exists.
Fragmentation of values has resulted in individualiza-
tion and uniqueness but also in the impossibility of
being represented for all different purposes by a sin-
gle actor such as a member of parliament. None of
the values cherished by an individual may be unique,
but the combination probably is. The preference of
individuals to be partially represented by a non-gov-
ernmental organization (NGO) per value-domain is
therefore no mistake, but a logical evolution. On the
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meso-level the development of political parties to mar-
keteers who try to optimize their future votes in the
political realm destroys their capacity to design broad
and consistent political strategies. And on the macro-
level media politics dominate. As a consequence the
epicentre of politics has shifted from parliament to the
media. Media can handle personalities better than pro-
grammes. 

Personalities instead of programmes become the
major focus for selection and therefore the voters
choose personalities. In the attempt to maximize their
votes, political parties are keen to use the media, as it
is only possible to actually ‘sell’ personalities through
mass media. This of course significantly increases the
structural dependence of politicians on the mass
media. The classical function of democracy of protect-
ing the people against tyranny and random or arbitrary
action by rulers is endangered by stressing personalities
over programmes. But media politics destroy the origi-
nal meaning of representation. 

We now envisage a world where representative
democracy is enhanced with participatory democracy,
in which social media are added to classical corporate
top-down media, and in which disciplinary science is
increasingly accompanied by transdisciplinary trajec-
tories. The evolutionary patterns at each corner of the
triangle are not without tensions: the institutions
towards the centre of the triangle feel threatened by
the younger ones at the edges. Each corner in the tri-
angle is prone to profound change, as indicated in the
second-order relationships:

• the bottom-up media not only supplement the
classical media, but compete with them;

• participatory democracy is complementary to rep-
resentative democracy but is also seen as a threat
to it;

• transdisciplinary research designs are not only a
bridge between classical science and the real
world but also produce deviant knowledge and
insights, which may challenge the disciplinary
viewpoints. 

The Internet, better education and other societal
changes have made knowledge accessible to many
more people than in the past. This leads to an abun-
dance of knowledge and information that needs to be
interpreted. It also leads to different types of knowl-
edge: not only scientific knowledge appears to be rel-
evant, but also citizens’ knowledge. This is a huge
challenge for policymakers, for scientists and for the
media. Politics is not just about how knowledge can
be selected for political decisions, but also about how

democratic decision-making processes should change
in order to incorporate the different types of knowl-
edge adequately.

Moreover citizens themselves have become pro-
sumers: any citizen may produce a YouTube picture
that is world-famous within two days. 

The classical media suffer from the new ones: not
only in a commercial sense, but also because of the
influence of the new media. We call the new media
the bottom-up media in order to distinguish them
from the classical top-down media. This distinction
does not imply that the top is more powerful than the
bottom. An increasing series of empirical counter-
proofs is available. Many new media do not have an
editor: nobody accepts the obligation to select the
rubbish from the trustworthy materials. The develop-
ments within and with the media are confusing. Our
capacity to observe and to interpret adequately seems
to be deficient. Information and knowledge of very
different origins are available within a second but it is
hard to judge quality. As usual in second modernity
the top-down media do not disappear altogether but
develop innovative strategies, accepting Internet
options and modes of cooperation with social media.
The social media are in the process of discovering
their own deficiencies, and in some cases organize a
revival of editorial functions. The ‘wicked’ character
of many problems on the political agenda sheds a fas-
cinating light on the complexities caused by the inter-
action of top-down and bottom-up media.

Both contribute to the agenda-setting of politics.
The top-down media operate in structural interde-
pendency with politics. The expression ‘media poli-
tics’ refers to this interdependency. The bottom-up
media are to a considerable degree independent from
both the top-down media and politics. Participation
in decision preparation and -making may be invited by
public authorities, but uninvited participation also
occurs, in particular with support from bottom-up
media. It is too early to draw consolidated conclu-
sions on this development: it is fluid, fast and reflex-
ive, and also unpredictable. 

The current global economic situation raises new,
very challenging questions that are mainly about the
institutional frameworks of today’s societies. It is
therefore time for a transition to a new concept that
concentrates on institutional and functional innova-
tion. As the industrial economy has been combined
with mass democracy through universal suffrage and
later by the rise of mass media, one might suggest that
the logical successor is a new type of governance, to
be called ‘knowledge democracy’.
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Which challenges and threats are we facing? How
will parliamentary and new direct forms of democ-
racy mix, and which roles will knowledge play in the
transition towards a knowledge democracy? The cru-
cial combination of a network society and media poli-
tics provides new problems and tensions. Today policy-
making in many instances is evidence- or knowledge-
based, providing both legitimacy and effectiveness,
according to its supporters. Effectiveness is assured as
the knowledge concerns true statements about the rela-
tionships between political interventions and their soci-
etal effects. The argument runs thus: according to
them, legitimacy is enhanced when the policies are
based on ‘objective’ truth. It is easy to undermine this
belief.

Scientific research is a specific form of research,
aimed at the creation or accumulation of scientific
knowledge. Classical scientific research is performed
within disciplines, specialized branches of science
with specific theories and methodologies. A discipline
studies an aspect of reality, not reality itself. A discipli-
nary methodology consists of several approved condi-
tions under which truth claims are accepted.

This mono-disciplinary knowledge is methodologi-
cally formalized in a particular way: for example it is
subject to peer review. It is often put into a rule-based
form, such as: ‘A implies B’ in a particular set of circum-
stances, whenever these circumstances occur. Such an
assertion is known as a hypothesis. ‘The more a child
participates in sports, the less likely the child is to turn
to drugs’, is a statement which could originate from
empirical research and which probably applies to
white families in European cities since 1990, but not
to rural areas in Colombia. And why should this state-
ment be true in the future? Scientific knowledge is
therefore by definition both fragmented and condi-
tional. Its scientific value depends on the correct
application of the agreed methodology. Scientific
knowledge requires validity, and methodology pro-
tects against criticism. This is called ‘normal research’.

It is difficult to integrate different areas of scien-
tific knowledge because scientific knowledge is by its
very nature fragmented. And its conditional character
means that in order to apply the knowledge in real-
world situations, it is necessary to verify whether the
relevant characteristics of the situation in which the
original study was performed have been complied
with. Regarding the future, this question can never be
definitively answered. This means that every applica-
tion of social scientific knowledge for the purpose of
policy implies an element of risk.

If a policymaker—in the course of preparing policy
proposals—wishes to apply an assertion which is based
on a rule, such as ‘for every X, under condition Y: A
implies B’, she/he first has to verify:

• ‘Is the X that I am talking about the same X as in
the assumption?’

• ‘Are the conditions which I am faced with the
same as the Y in the assumption?’

• ‘Is there really an A in my situation?’
• ‘Will the implication still apply at the time when

the policy is implemented?’

In particular the last question is a nasty one because
the consciousness of reflexivity urges us to wonder
whether the drug dealers might have reflected upon
the research results too, and might have ensured for
themselves a position on the boards of the sports
clubs.

This implies that applying scientific knowledge in
policy does not always and should not follow the
accepted route of meeting the methodological
requirements which applied when the knowledge in
question was developed. The application of scientific
knowledge in a political and governmental context is
an exercise in uncertainty, partly based on supposi-
tions, and it also requires competences other than sci-
entific ones, such as social intelligence and well-devel-
oped social intuition. It appears necessary to link
scientific knowledge to other types of insights without
detracting from its relevance and usefulness. Combin-
ing knowledge from different scientific disciplines
and mixing it with other insights is an opportunity to
try to maintain the relevance and usefulness of such
knowledge in the relevant application. Multi-, inter-
and transdisciplinary developments in research are in
full swing. Anyone who realizes this cannot fail to be
impressed by the speculative nature of many elements
of the methods used. The precision of a great deal of
scientific knowledge very soon gets lost in these meth-
ods. Robust concepts are often unrefined. As Silvio
Funtowicz has repeatedly explained, this image of evi-
dence-based policies based on ‘sound’ knowledge is
not adequate according to the advanced science
model (Funtowicz/Ravetz 1991, 1992, 1993). Let us
now state that knowledge about social systems is by
definition volatile as a consequence of the reflexivity
we discuss below. The predominant position of
‘wicked problems’ on political agendas as indicated ear-
lier is the main reason that linear problem-solving strat-
egies cannot be used. Wicked problems cannot be
solved, but they can be managed. In many cases inter-
active processes are part of effective management. 
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Today’s societies are characterized by the increas-
ing intensity and speed of reflexive mechanisms. We
define reflexive mechanisms as events and arrange-
ments that bring about a redefinition of the action
perspectives, the focal strategies of the groups and
people involved, as a consequence of mindful or
thoughtful considerations concerning the frames,
identities, and the underlying structures of themselves
as well as other relevant stakeholders. Defined in this
manner, reflexivity has to do with a particular kind of
learning potential. Reflexive systems have the ability
to reorient themselves and adapt accordingly based
on available self-knowledge.

Reflexive mechanisms in a more or less lenient
political environment cause the overwhelming volatil-
ity of bodies of knowledge related to social systems.
As all available knowledge is utilized to facilitate
reflexive processes, the result of such processes might
establish new relationships that undermine the exist-
ing knowledge. Social reality has then become unpre-
dictable in principle. The efficacy of reflexive mecha-
nisms is furthered by institutional arrangements that
enable individual liberty and tolerance.

It is necessary to develop this notion of reflexive
learning further because it is of utmost importance
for the design of an advanced way of thinking on pol-
icy-making: we should realize that a social theory of
any kind may never be used to create policy measures
without an additional research effort on the specific
issue. Such an effort should include the question of
whether it is probable or plausible that the theory is
already undermined by reflexive reactions in or around
the target group of the measure. This latter effort will
never deliver results with an absolute truth claim. So
uncertainty is overwhelmingly present there too. The
policy dialogue will then be characterized by different
layers of uncertainty, and so by a discussion about the
impact of the different layers of uncertainty too.

Evidence-based policy-making as a normative con-
cept probably bears some relevance when it concerns
the application of a physical, chemical or biological sci-
entific theory. But it becomes a hazardous pretention if
the decision support comes from a theory in the social
sciences for the reasons just explained. Thus, the fash-
ionable approach towards evidence-based policies in
social domains should be moderated in a more mod-
est and thoughtful framework. 

Knowledge democracy could become an emerging
concept with political, ideological and persuasive
meaning. The concept of knowledge democracy is
meant to enable a new focus on the relationships
between knowledge production and dissemination,

the functioning of the media and our democratic insti-
tutions. 

The media are far from neutral or passive. The illu-
sion that they are a neutral mirror of reality belongs to
a forgotten past. We have already shed light on the
relationships between politics and media. Media cre-
ate realities; they also produce knowledge, and more-
over report on citizens’ knowledge. They are the
reporters on scientific findings but also competitors
of scientists. The same goes for the relationships
between media and citizens. 

Moreover, citizens utilize social media inde-
pendently from authorities either in order to mobilize
support for ideas, or to attack existing policy theories.
Science is involved in fierce competition, in continu-
ous marketing efforts in order to gain support for
viewpoints based upon research and aiming at the
acquisition of public resources for further research. 

Advocacy coalitions between the proponents of a
certain policy theory, the scientific representatives of
related scientific theoretical viewpoints, and sympa-
thetic NGOs and citizens’ initiatives are born, live and
disassemble later on. 

40.4 Transdisciplinarity

Much valuable scientific work has been performed on
the relationships between science and politics, in
order to answer the last question at least partially. Jas-
anoff (1990, 2003, 2004, 2005) and others have
argued that it would be wise to design an independent
boundary function in order to foster the quality of the
translation (Jasanoff/Martello 2004). The classical
theory of boundary work in order to master the exist-
ing gaps between science and politics is nowadays
widely accepted among experts. The underlying
insight is that scientific knowledge by its very struc-
ture never directly relates to action, because it is frag-
mented, partial, conditional and immunized. This
observation is valid for both mono- and multidiscipli-
nary knowledge. So translation activities are always
necessary in order to utilize scientific knowledge for
policy purposes. Pohl, Scholz, Nowotny, Regeer, Bun-
ders and many others have explored this vast domain
and developed the concept of transdisciplinarity in a
number of variations. The literature on transdiscipli-
nary research is dominated by process-directed nor-
mative studies (see Bunders in In ’t Veld 2010). 

Many authors suggest that transdisciplinary
research is just a specific category of scientific research,
characterized by the acceptance of some normative
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base for scientific reasoning. Here another viewpoint
is defended: it appears clear that the core concept of
transdisciplinarity is to be defined as the trajectory in
a multi-actor environment, a trajectory that in due
course leads from two sources: a political agenda and
existing scientific expertise, to an acceptable robust,
plausible perspective for action. This trajectory bears
the character of a communicative and argumentative
process (In ’t Veld 2013). Its character is design. Fun-
towicz’s later models contain both solutions and cave-
ats on this thorny road (Funtowicz/Ravetz 1991, 1992,
1993). 

Figure 40.1 illustrates the twofold relationships
between the corners of the triangle. The original,
inner institutional framework was fit for the applica-
tion of the fruits of disciplinary science, in order to
solve rather simple policy problems within the frame-
work of representative democracy. Society was
ordered clearly in terms of ideological patterns, and
classical top-down media fulfilled their roles. The
first-order relationships show this picture. The sec-
ond-order relationships describe the evolution of each
corner. As a consequence of that evolution we are
confronted with tensions, threats and opportunities
around the outer corners of the triangle that are indi-
cated in the third-order relationships.

As we may observe, the outer points of the
extended triangle also strengthen and stimulate each
other. Transdisciplinarity nears participatory democ-
racy, and social media play crucial roles in large-scale
communication processes. So the tensions relate
mainly to the inside–outside relations in the triangle
while the stimuli relate to the outer point of the cor-
ners. Hardly any empirical research is available yet.

Figure 40.2 shows some of the relations between
each inner and each outer corner. This type of rela-
tion also has far-reaching consequences for the gov-
ernance of sustainable development in knowledge
democracies. These fourth-order relations might
prove to be very diversified: for instance, bottom-up
media might be utilized by representative democracy
but also cause conflicts as shown in the case study on
vaccination. Citizens initiatives might internalize the
fruits of disciplinary science, but this might also cause
application problems. Top-down media might organ-
ize transdisciplinary trajectories, but they could prove
to be boomerangs for those media themselves. In any
society, a wide diversity of actors possesses relevant
knowledge concerning important societal problems.
In a knowledge democracy both dominant and non-
dominant actors could and maybe should have equal
access and ability to put this knowledge forward in
the process of solving societal problems. We have

Figure 40.1: The emergence of the knowledge democracy concept. Source: The author.
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already explained why disciplinary knowledge on its
own is not fit to solve broader societal problems.

During the past centuries the tendency towards
specialization has dominated in science, destroying
the practical meaning of the homo universale, and
leading to more and more disciplines and subdisci-
plines. Sometimes innovation was brought about by
new combinations of those, called multidisciplinary
or interdisciplinary cooperation or even mergers.

According to the earlier terminology, transdiscipli-
nary research developed during the 1980s and early
1990s. Multidisciplinary and interdisciplinary research
then can be placed on a continuum between mono-
disciplinary research and transdisciplinary research.
Thompson Klein, Grossenbacher-Mansuy, Häberli et
al. (2001: 7) at the start of this century defined trans-
disciplinarity as: 

A new form of learning and problem-solving involving
co-operation between different parts of society and sci-
ence in order to meet complex challenges of society.
Transdisciplinary research starts from tangible, real-
world problems. Solutions are devised in collaboration
with multiple stakeholders. 

So she already states that cooperation and mutual
learning are key notions in transdisciplinary trajecto-
ries. 

We observe, following Bunders and Regeer
(2010), that in the scholarly literature the core of
transdisciplinary research is most often presented as a
shared set of principles. Principles differ from theo-
ries, methods, tools and conditions because they refer
to the attitudes of the researcher-participant; the
researcher is said to perform genuine transdisciplinary
research as long as he or she acknowledges and acts
in accordance with the intention of these principles.
These principles relate to process demands such as
joint problem definition, orientation towards robust
action perspectives, and so on. As such, a set of prin-
ciples describes the intentions that guide the
researcher in choices he or she has to make for the
design of the project or programme, that is, the
choice of methods, tools and the sequence of these.
In other words, ‘the approach’ is the manner in which
the issue at stake is addressed. This is in line with the
widespread convention of labelling specific realiza-
tions of transdisciplinary research as ‘approaches’.

If one concentrates on the essentials of transdisci-
plinarity as communication and argumentation, the
demands for specific attitudes and even principles
concerning the other participants besides researchers
are as crucial. The policymakers will tend to accept
those scientific viewpoints that are closely related to

Figure 40.2: Old and new forms coexist and influence each other. Source: The author.
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the predominant policy theory, if present. They should,
however, develop a certain willingness to open up to
other scientific insights because the aim of the exercise
could be to end up with resilient proposals, having
answered the question of how to avoid disasters. This
demands a sophisticated degree of reflexivity on their
part.

Once all participants are touched by the need for
mutual adapting, learning and the common goal of a
resilient design, the transdisciplinary process could
really be successful. Considering the existing litera-
ture, one might observe that these conditions are sel-
dom fulfilled. 

40.5 Agenda for the Future 
Organization of Science

Transitions and transformations are major changes
that may contribute to sustainable development.
There is an impressive number of studies available,
also represented in this volume, on the character of
these phenomena, under different names such as
transformation theory, transition theory, etc. Above
we argued that transdisciplinarity is a promising
approach to tackling the wicked problems that emerge
as we aim for sustainable development. Our analysis of
knowledge democracies leads to specific questions
about the organization of science in society in order to
enable the coexistence of disciplinary research and
transdisciplinarity.

In general, assuring the independence of scientific
disciplinary research becomes more complicated as
the interdependencies between politics, media and
science become so intense and numerous. Reflexive
mechanisms also considerably complicate the reac-
tions of the public at large to scientific findings: the
Intergovernmental Panel on Climate Change (IPCC)
consensus on the causes of climate change irritated a
large proportion of political actors and media so
intensely that the support for sustainable policies
declined. Each actor is involved in the interdependen-
cies and turmoil of knowledge democracies: there is
no outsider position available! 

So consciousness of incompatible relations should
increase. Scientific activities are performed by numer-
ous organizations, by government and enterprises, by
NGOs and by individual researchers, and most of all
by specialized organizations devoted to research such
as universities. One might say that society at large
becomes a research institute. 

Governments stimulate and finance research in
order to further national competitive positions and
innovation, and to contribute to an attractive cultural
climate. The belief is widespread that expenditure on
research and development causes economic progress
without causing damage to other dimensions of soci-
etal evolution. Inside government the allocation of
scarce resources to specific fields and objectives often
leads to conflicts between the innovators on the one
hand and the gatekeepers of academic excellence on
the other. The latter defend the ideal of meaningful
accumulation of knowledge while the former accentu-
ate the need for applicability of scientific insights. Sys-
tematically of course both are complementary in
nature, but the practice of budgeting in most cases is
not adapted to that nature. These conflicts are repro-
duced nowadays within universities. 

As the problematique of sustainable development
bears a long-term, multilevel, complex character, the
consistency and stability of science policies are of the
utmost importance, but so also is free access to scien-
tific sources for local and regional public authorities
and citizens’ initiatives. This is an essential character-
istic of the governance of sustainable development.

In Europe, the scientific infrastructure is primarily
connected to national decision-makers. Innovation,
however, mainly originates in local and regional com-
munities, so free access is necessary in order to
strengthen the nature of participatory democracy.

 Growing tensions surround the well-established
prototype of the Humboldtian university with its
accent on funding disciplinary research—at a distance
from society—which is executed in absolute autonomy
and ‘disinterest’. This university will not show much
sympathy for involvement in transdisciplinary trajecto-
ries. Academic excellence is here defined as excellence
according to academic peers. The idea that there is
more ‘between heaven and earth’ than disciplinary sci-
ence alone, even in the realm of knowledge produc-
tion, may be hard to digest for Humboldtian scientists.

The tradition of the American university—our ref-
erence concerns among others the University of Cali-
fornia, Harvard and MIT—demonstrates a quite differ-
ent picture: here the assignment of the university as an
institution that considers itself obliged to render ser-
vices to society—besides performing basic research—is
rooted in centuries of institutional value formation.

European nation states have developed advisory
bodies and semi-autonomous agencies in order to per-
form boundary work between the worlds of science
and politics. If knowledge democracy is accompanied
by an increasing degree of populism, political hostility
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to these intermediaries grows fast, as can be seen now
in Denmark, the Netherlands and France.

The wicked character of the sustainability problem
necessitates transdisciplinarity, but political conflicts
are often fought out here by playing two-level games.
As the political controversy may lead to a dead end,
an attractive strategy might be to accuse the knowl-
edge source of the opponent of lack of trustworthi-
ness. As the scientific experts are not present in the
political arena, this type of indirect accusation will not
stimulate the willingness of scientists to participate in
transdisiplinary trajectories.

We foresee that in advanced societies the quantita-
tive dimensions of research activities will still increase
considerably, because a large proportion of the popu-
lation will be capable of creating new knowledge, and
productive activities will become still more knowl-
edge-intense. As a consequence, transdisciplinarity

and participatory democracy will become more
closely interwoven.

The competences of scientists who are successful
in transdisciplinarity are concentrated around empa-
thy, and more on specific insights into the specific
rationality of politicians. 

Adequate governance arrangements in order to
ensure acceptable equilibria between different modes
of knowledge production demand redesign of the
external and internal organization of scientific institu-
tions. 

More fundamentally, one could come up with an
organizational logic that stimulates peaceful coexist-
ence between the different research orientations in
universities and the like that have just been men-
tioned. The organization of science is a focal issue in
the pursuit of sustainable development. 
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41 Discourse and Practice of Transitions in International Policy-
making on Resource Efficiency in the EU

Sander Happaerts1

Abstract

For a number of years now, ‘transitions’ has been the new buzzword in international policy-making. The emer-
gence of an international transitions discourse is linked to debates on the green economy and a low carbon soci-
ety, and is manifested within the UN system as well as in EU discussions. Does the apparent political appeal of
a concept that introduces fundamental changes mean more than the superficial use of the word ‘transition’?
And how far is it also translated into policy? This chapter analyses international policy initiatives from the per-
spective of sustainability transitions, with the aim of moving towards a better understanding of the potential role
of international policy-making in current and future transitions. A case study of the European Commission’s pol-
icy initiatives on resource efficiency demonstrates a remarkably strong awareness of transitions thinking, con-
sistently integrated into the discourse with the intention of creating a sense of urgency and convincing other
actors of the need for fundamental change. Furthermore, transitions thinking has served as the inspiration for
a number of principles, goals and instruments, such as the European Resource Efficiency Platform.

Keywords: EU, green economy, international organizations, public policy, resource efficiency, sustainability
transitions.

41.1 Introduction1

For some years now, ‘transitions’ has been the new
buzzword in international policy and politics. The
concept refers to a strand of thinking that advocates
fundamental changes in the main societal systems
(food, mobility, housing, etc.) in order to overcome
persistent problems such as climate change or
resource scarcity. It is explicitly linked to the overall
goal of sustainable development, and can be consid-
ered as a new way of thinking in sustainability science
(Dedeurwaerdere 2013). Transitions thinking assumes

that persistent problems, rooted as they are in our
prevailing modes of production and consumption,
can only be overcome when deep innovations are real-
ized in societal systems (‘system innovations’), by
means of profound changes to the dominant struc-
tures, practices, technologies, policies, lifestyles, etc.
(Kemp/Rotmans 2005). 

Recently, various gradations of a ‘transitions dis-
course’ have been permeating international policy
documents (Audet 2014; Happaerts 2014). Such a dis-
course, that borrows frames and assumptions from
the academic transitions literature to promote certain
transformative ‘pathways’ out of contemporary crises,
is for instance observed in policy initiatives by interna-
tional agencies in the framework of the ‘green econ-
omy’ (e.g. OECD 2010; UNCSD 2012; UNEP 2011;
2014). Transitions have also become an essential part
of the language of recent EU initiatives in the field of
climate policy and related issues. In these EU initia-
tives, the transitions discourse is strongly linked to the
systemic character and the long-term time horizon of
the societal transformations needed to overcome per-

1 Sander Happaerts (sander.happaerts@kuleuven.be) was
until 2014 a research manager in the field of environ-
mental policy and sustainable development at HIVA
(Research Institute for Work and Society), KU Leuven.
This research was funded by the Flemish government in
the framework of the Policy Research Centre on Sus-
tainable Materials Management (SuMMa). The goal of
the project was to map and analyse the global and Euro-
pean context of the transition towards sustainable mate-
rials management, in order to support the Flemish
government’s ambitions in that field.

869� Springer International Publishing Switzerland 2016
H.G. Brauch et al. (eds.), Handbook on Sustainability Transition and Sustainable Peace,
Hexagon Series on Human and Environmental Security and Peace 10, DOI 10.1007/978-3-319-43884-9_41



870 Sander Happaerts

sistent problems (e.g. Council of the EU 2009; Euro-
pean Commission 2011b; EEA 2014). 

The emergence of such an international discourse
inevitably means that certain actors will appropriate it
in order to influence policies and practices. Conse-
quently, Audet (2014: 47) indicates that scholars
should focus on how the appropriation of transition
in international discourses might influence future
transitions. In a similar vein, this chapter starts from
the observation that a transitions discourse is emerg-
ing at the level of international agencies. The chapter
aims at, first, gaining a better understanding of what
such a discourse means in specific cases and, second,
assessing whether it also influences the policy-making
practices of those agencies. This could contribute to an
evaluation of the potential role of international policy-
making in current and future transitions and, ulti-
mately, to better substantiating the multi-scalarity of
transitions (see Hansen/Coenen 2013).

This chapter moves towards better knowledge of
the role of international policy-making by conducting
in-depth, exploratory research in one case study, pro-
ceeding in two steps. First, the discourse of the case
is analysed by looking into how sustainability transi-
tions are framed. Policy framing refers to the process of
interpreting a concept and of giving meaning to a prob-
lem. It involves the use of available knowledge and
information in order to select, name, emphasize or
organize certain aspects of a policy problem (Daviter
2007; Schön/Rein 1994). In a policy context, framing
takes the form of ‘problem-setting stories’, which are
told to persuade others in policy debates, and to
shape the preferred policy solutions (Hajer/Versteeg
2005; Mazey/Richardson 1997; Peters/Hoornbeek
2005). The importance of policy framing cannot be
overestimated (Hajer 2000: 287). The particular way
in which a policy problem is framed has important
consequences for the solutions that can be chosen for
it and can already imply who will be responsible for
that solution, thus limiting the policy choices that
actors can make (Hajer/Versteeg 2005: 178; Peters/
Hoornbeek 2005: 82–85; Rochefort/Cobb 1994: 4).
As a second step, the chapter looks at whether and
how the transitions discourse influences policy-making,
by studying the precise policy content. In policy analy-
sis, policy content is commonly broken down into dif-
ferent components (Heichel/Pape/Sommerer 2005;
Howlett 2009). This chapter focuses on three such
components: the stated principles that guide policy-
making, the policy goals, and the instruments chosen
to attain those goals. The case study is guided by two
research questions: how are transitions framed in the

discourse of international policy initiatives, and to what
extent does transitions discourse influence policy-mak-
ing at the level of principles, goals and instruments?

The next section offers theoretical and conceptual
background. In order to explore what sort of influ-
ence transitions can be expected to have on policy-
making, the most significant policy implications of
transitions thinking are elaborated. Before turning to
the case study, a subsequent section is dedicated to
the link between sustainability transitions and the
green economy, as it has been observed that the emer-
gence of a transitions discourse in international pol-
icy-making is closely related to that issue. Afterwards,
the in-depth analysis of one case study is presented,
namely, the EU’s recent policy initiatives on resource
efficiency. Findings and a future research agenda are
laid out in a final section.

41.2 Sustainability Transitions and 
International Policy-making

41.2.1 The Concept of Sustainability 
Transitions

In the theoretical literature on sustainability transi-
tions (building upon earlier traditions such as innova-
tion and technology studies and complex systems the-
ory), transitions are presented as a new solution to
the problems of sustainable development. Those prob-
lems are said to be ‘persistent’, mainly because they are
deeply embedded in societal structures, and for this
reason are difficult to manage or steer (Loorbach
2007).2 Examples are climate change, the scarcity of
certain resources, and the housing and food needs of
a growing world population. Because of their specific
characteristics, persistent problems will not be solved
by regular or short-term policy-making, incremental
institutionalism or market mechanisms (Geels 2010;
Meadowcroft 2011: 71). As persistent problems are
rooted in existing structures, they require a fundamen-
tal change in the dominant institutions, policies and
lifestyles that shape societal systems. Such fundamen-
tal changes are called transitions—or sustainability
transitions when their fundamental goal of achieving

2 The characterization of persistent problems bears
strong similarities to the ‘wicked problems’ defined in
the policy literature (Rittel/Webber 1973), but it adds
the specific perspective of sustainable development and
the different layers of complexity that distinguish that
policy issue from others (cf Lafferty 2004: 12). 
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sustainable development is underlined. The assump-
tion that such fundamental changes are needed distin-
guishes transitions thinking from other paradigms such
as ecological modernization theory, which hold to a
more incremental type of change based upon techno-
logical innovation and increased efficiency within exist-
ing institutions. 

Most transition theorists use the multilevel per-
spective (MLP) as a common tool to analyse changes
in societal systems. Their research has demonstrated
that transitions are the result of the interaction (or
‘co-evolution’) of phenomena taking place at three
levels: the landscape (the exogenous societal and
material environment that encompasses social, political
and economic values and trends, shocks, etc.), the
regime (the dominant setting of the societal system,
containing elements of technology, industry, markets,
consumer preferences, science, culture and policy)
and the level of niches (where new rules, technolo-
gies, behaviour and so on are developed that deviate
from the regime) (Geels/Schot 2010; Geels 2011).
Developments at the landscape level can put pressure
on the regime and trigger innovations in niches which
ultimately cause the regime to adjust. But many other
patterns of change (or inertia) are envisaged (Geels/
Schot 2007).

The trajectory of transitions can be idealized as an
S-curve with four consecutive phases: predevelopment
(in which only minor changes occur or are prepared),
take-off (where the change process gains momen-
tum), acceleration (in which the change becomes
structural and visible) and stabilization (where a new
dynamic equilibrium of the societal system is reached)
(Rotmans/Loorbach 2010: 126). But not all initiated
transitions end in a new dynamic equilibrium; other
outcomes are possible too. Authors describe the risks
of a lock-in (when attention is paid only to making
existing structures more efficient, rather than chang-
ing them), a backlash (when the exclusive focus on
one part of the solution causes unexpected side-
effects) or a system breakdown (when no fundamen-
tal changes are initiated and the persistent problems
eventually cause the sociotechnical system to collapse)
(van der Brugge/Rotmans 2007: 254–56).

41.2.2 Policy Implications of Sustainability 
Transitions

Transitions have been observed to occur spontane-
ously. The endeavour to deliberately influence or steer
them, usually in a sustainable direction, is called tran-
sition governance (Paredis 2013). It involves a large-

scale societal effort, in which the role of governmen-
tal policies is limited but essential. Little has been
written about the consequences of sustainability tran-
sitions for policies (Paredis 2013).3 This is surprising,
both because sustainability transitions are unlikely to
proceed in a desirable direction if regular policies are
not at least altered, and because the implementation
of a transitions approach will have a great impact on
policies. From a study of the transitions literature, at
least five major policy implications of sustainability
transitions can be deduced.

First, a transitions perspective implies that the pol-
icy focus moves away from traditional policy sectors
towards the core societal systems that shape contem-
porary production and consumption patterns. In the
literature these are called ‘sociotechnical systems’.
They are organized around essential societal needs
(such as feeding and sheltering people, moving around
goods and persons, caring for people, etc.) and consist
of three main components. The structure is the mate-
rial infrastructure, the technologies, the different
kinds of institutions and the associated economic real-
ity of a sociotechnical system. A system’s culture con-
tains the principal images, values and paradigms. And
the practices denote the ‘normal’ behaviour and rou-
tines within a system (Rotmans/Loorbach 2010). To
achieve a transition, changes need to happen in all
these components. This requires specific consultation
and coordination instruments but also demands a sys-
temic approach that goes far beyond the principle of
horizontal policy integration advocated by the sustain-
able development paradigm (Happaerts/Bruyninckx
2014). 

Sustainability transitions ultimately aim at funda-
mental changes within the core sociotechnical sys-
tems, which is a significant policy challenge. Not only
do changes need to happen at the combined level of
structure, culture and practices, they also need to be
deep and fundamental (e.g. Loorbach/Lijnis Huffen-
reuter 2013). This stands in contrast with regular pol-
icy (Paredis 2013), which is usually of an incremental
nature: policies are usually aimed at making existing
systems more efficient or at improving specific
aspects of their functioning. However, with system
innovation being the purpose of sustainability transi-
tions, an incremental improvement of an incumbent

3 Looking at specific approaches to transition govern-
ance, the picture is more nuanced. For example, see
Loorbach (2007) on the policy implications of Transi-
tion Management, and Schot and Geels (2008) for the
policy implications of Strategic Niche Management.



872 Sander Happaerts

system is unlikely to lead to a fundamentally new sys-
tem. Rather, policies will need to destabilize the exist-
ing system and stimulate a different constellation, in
order to eventually “replac[e] established ways of
doing things, as well as their structural embedment”
(Voß/Smith/Grin 2009: 278). But it is not because
incrementalism is the wrong approach for transitions
that radical revolutions are the only alternative. Of
essential importance is the difference between incre-
mental change and gradual change. A transition can
materialize in a stepwise approach, as long as each
step, no matter how small, is aimed at destabilizing the
incumbent regime and constructing a new one (or, in
less radical language, fundamentally changing that
regime). The reason is that transition policies must
avoid a lock-in. Regular, incremental policies are based
on the pre-established structure, culture and practices
of the regime—including infrastructure, financial
mechanisms, and networks of people and organiza-
tions—and continuously reinforce them, making inno-
vation ever more difficult and thus ‘trapping’ society
in suboptimal outcomes (Meadowcroft 2009: 329).
According to Geels (2013), policies and institutional
changes in support of transitions are especially required
in the take-off phase, when fundamental changes have
been prepared in niches and need to be supported
and scaled up. 

Third, one of the essential features of transitions
thinking is its long-term perspective. Again, this
clashes with regular policies, which have a short-term
orientation (Loorbach 2007). Similarly, in policy stud-
ies only scarce attention has been given to long-term
policy design (Voß/Smith/Grin 2009). Rather,
experts in policy studies have described why long-
term policies are rare. Because of electoral cycles and
uncertainty, among other things, it is assumed that
long-term policies are difficult to implement in demo-
cratic societies (EEA 2011; Hendriks 2009: 334; Lem-
pert/Popper/Min et al. 2009; Sprinz 2012). The pop-
ularity of long-term planning has, however, been
increasing again (Voß/Smith/Grin 2009). Especially
within the field of environmental policy and policy
analysis, reflections can be found on how to tackle
long-term policy challenges such as climate change
(Sprinz 2009). Knowledge of different policy designs
and of facilitating and impeding factors is growing
(EEA 2011; Lempert/Scheffran/Sprinz 2009; Under-
dal 2010). Some years ago the European Commission
issued a number of ‘road maps’ in climate policy and
related areas, that define 2050 as their long-term time
horizon (see box 41.1). These initiatives are punctu-
ated with a transitions discourse (see section 40.1). It

is thus argued that the renewed popularity of long-
term policy planning is associated with the salience of
a transitions discourse. Similarly, Voß, Smith and Grin
(2009: 294) claim that the transitions framework
offers opportunities for long-term policy design, and
Meadowcroft (2009: 325) mentions the adoption of a
long-term perspective as one of the most promising
features of transitions thinking. As change processes
leading from one system state to an entirely new sys-
tem state, transitions typically take a generation or
longer (Loorbach/Frantzeskaki/Thissen 2011: 76). If
one wants to manipulate the direction or the sustain-
able character of such transitions, a vision is needed
of what the intended system state looks like. Moreo-
ver, transition paths to achieve a systemic change
should be evaluated against that long-term vision. If
not, they are likely to lead to a lock-in of the system.
The design of a long-term policy should thus structure
the current, short-term and mid-term activities of
political actors (Voß/Smith/Grin 2009: 291).

A fourth policy implication is the ‘reflexive’ char-
acter of long-term transition policies, as opposed to a
rational and unidirectional conceptualization of plan-
ning (Voß/Smith/Grin 2009). Reflexive governance
processes accept the uncertainty of policy choices and
their effects. A reflexive perspective furthermore sees
a constant interaction between policies and broader
societal changes (Voß/Smith/Grin 2009). The differ-
ent policy focus that emerges as a consequence of this
reflexivity also assumes a more reflexive view on pol-
icy monitoring. Transition policies therefore accept
experimenting and learning as principal drivers of
change, as systematic learning activities should contin-
uously lead to policy adjustments (Bussels/Hap-
paerts/Bruyninckx 2013).

Making policy processes more reflexive is not nec-
essarily the exclusive task of governments. Other
actors, such as research institutes or civil society
organizations should also contribute to knowledge-
building and reflexivity (Meadowcroft 2009: 336).
This points to a more general policy implication of
transitions, the involvement of a broad group of stake-
holders. Not only do policies account for merely a
fraction of transition governance (see above), but the
paradigm also demands that such governmental poli-
cies are developed in close cooperation with different
types of non-governmental stakeholders, in the partic-
ipatory tradition of sustainable development (Mead-
owcroft 2009: 325; van der Brugge/Rotmans 2007:
261). This involvement is not limited to the implemen-
tation phase but should be incorporated in policy for-
mulation and during the formation of long-term
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visions that will guide transition policies. The diffi-
culty of this final implication for policy-making is illus-
trated by the critiques of the democratic deficit of
specific transition processes (Hendriks 2009).

41.2.3 Transitions at an International Scale

It has been observed by previous scholars that a signif-
icant part of the transitions literature has a ‘bottom-up
bias’: a built-in tendency to focus on bottom-up dynam-
ics, on local experiments, or on processes taking place
within economic or technological niches (Jørgensen
2012: 999; Lauridsen/Jørgensen 2010: 487). This bias
is currently being challenged by a growing field of
studies on the geography of transitions looking more
closely at the spatial context of transitions and at the
interactions between multiple scales (Hansen/Coe-
nen 2013; Raven/Schot/Berkhout 2012), but it is still
in need of remedy. One of the remaining issues is that
few analyses of transition governance pay substantive
attention to international politics and policy (excep-
tions include Lauridsen/Jørgensen 2010; Nilsson
2012; van der Brugge/Rotmans 2007). Most case stud-
ies use a national or subnational level of observation
(Raven/Schot/Berkhout 2012). If they do include

international policy-making in their analyses, it is
often underexposed or too easily categorized as an
exogenous (stimulating or inhibiting) factor or as a
‘kitchen sink’ variable of change (Happaerts/
Bruyninckx 2012).

Transitions are nevertheless essentially international
phenomena. Indeed, the persistent problems of sus-
tainable development have a transboundary character
and, as a consequence, the systemic changes that are
needed to overcome them are international chal-
lenges, manifested at a regional or even a global scale.
While niches can be localized (Hansen/Coenen 2013),
the sociotechnical systems and the patterns of pro-
duction and consumption that shape them are
increasingly globalized. Transition studies therefore
need to take account of the globalized character of
economic, technological and regulatory structures
(Meadowcroft 2005: 490–91). At the same time, the
literature’s lack of attention to international policy ini-
tiatives stands in contrast with the burgeoning transi-
tions discourse that permeates those initiatives (see
section 41.1), making them additionally interesting to
investigate from a transitions perspective.

The transitions literature is thus in need of, on the
one hand, a better conceptualization of the interna-

Box 41.1: Transitions in the European Commission’s Roadmaps. Source: The author.

In 2011, the European Commission published a number of
‘road maps’ in the environmental domain. They defined
2050 as a long-term time horizon, something new in EU
policy-making. The overview of the road maps given below
demonstrates how this policy innovation followed on from
the EU’s climate agenda.

• In order to reach the global goal of limiting global
warming to 2° Celsius, the European Council decided
in October 2009 that the EU should aim for an 80 to
95 per cent reduction of greenhouse gases by 2050
(compared to 1990 levels). This decision supple-
mented the previously agreed EU climate and energy
objectives for 2020 with a long-term dimension. The
Commission’s newly created Directorate-General (DG)
Climate Action then elaborated the long-term goal by
issuing the Roadmap for Moving to a Competitive
Low Carbon Economy in 2050. It proposed a way of
sharing efforts to reduce emissions among different
sectors and policy domains between 2011 and 2050
(European Commission 2011b). 

• Other DGs followed with similar road maps for the
same time horizon. DG Environment prepared the
Roadmap to a Resource Efficient Europe, which is
the main case study of this chapter (European Com-
mission 2011a).

• DG Energy drafted the Energy Roadmap 2050, in
which different scenarios for Europe’s energy use are 

elaborated based upon different assumption of decar-
bonization, and thus only partly based on DG Climate
Action’s road map (European Commission 2011d).

These road maps are not legally binding decisions or legis-
lative proposals. They appear under the form of Communi-
cations, non-binding documents adopted by the European
Commission without a Treaty basis. They are intended to
communicate the Commission’s position on a particular
issue to the other institutions, the public and other stake-
holders, and as such are not different from documents
issued by other international agencies. Communications
also promote the policy options that the Commission con-
siders desirable to deal with that issue (Krämer 2012). With
these documents, the Commission actually anticipates leg-
islative proposals that it might formulate in following
years. Communications are thus meant to develop societal
and political support for its intentions with regard to
future policies (Delreux/Happaerts 2016).

Although not always bearing the name of ‘road map’, other
Commission Communications adopted in the same period
have the same characteristics. For example, the White
Paper on Transport also looks to 2050 and refers to long-
term climate targets (European Commission 2011e). Like-
wise, the EU’s Seventh Environment Action Programme
frames the EU’s environmental challenges in a 2050 vision
(European Commission 2012c).
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tional scale and, on the other, more attention to inter-
national policy initiatives (both by adopting an inter-
national level of observation and by involving such
initiatives more systematically in case studies in gen-
eral). This chapter hopes to contribute to that second
challenge by conducting an exploratory case study of
one particular steering initiative. The intention of the
case study is to increase the scholarly community’s
understanding of the potential role of international
policy-making in transitions, which, ultimately, should
also bring us closer to a better conceptualization of
the international scale in transition studies.

41.3 Sustainability Transitions and the 
Green Economy

Many of the instances where a transitions discourse
can be seen emerging are international initiatives in
the context of the green economy (Audet 2014). This
is a concept that became popular in the sustainable
development debate of the end of the 2000s (Hap-
paerts/Bruyninckx 2014), and especially after the
eruption of the global financial and economic crisis in
2008. In an attempt to redefine the crisis as an oppor-
tunity for sustainable development, UNEP’s Green
Economy Report proposed investing heavily in the
greening process of a number of key sectors, in order
to create jobs, eradicate poverty and support the tran-
sition to a low carbon, resource-efficient and socially
inclusive economy (UNEP 2011). Other actors
launched similar proposals, such as the OECD’s
Green Growth strategy (OECD 2011). A number of
studies have analysed the content of different green
economy proposals (Althaus 2013; Bina 2013; Fergu-
son 2014; Jänicke 2012). When compared to sustaina-
ble development—the concept that dominated envi-
ronmental and development debates in previous
decades—the green economy at first glance seems to
offer some opportunities for a bigger impact on pol-
icy. It has a certain appeal for governments, because it
justifies the priority they intuitively accord to economic
development. Optimistically, it could thus be more eas-
ily integrated into governments’ main economic poli-
cies and lead to concrete improvements (Ferguson
2014). But, on the other hand, a number of the impor-
tant policy principles of sustainable development
appear to have been overlooked by applications of the
green economy concept, such as North–South equity
and intergenerational solidarity (Althaus 2013; Ones-
tini 2012). Another risk is that a purely instrumental
view of the environment is adopted, as a ‘capital

stock’ which offers resources and ecosystem services,
and which absorbs waste (Happaerts/Bruyninckx
2014).

Although the choice of the green economy as one
of the main themes of the Rio+20 conference (the
UN Conference on Sustainable Development held in
2012 in Rio de Janeiro, Brazil) appeared to denote a
consensus among states to put the economy at the cen-
tre of attention at a time of global economic crisis,
some transition scholars invoke that same crisis as a
favourable occasion for sustainability transitions. Loor-
bach and Lijnis Huffenreuter (2013) claim that the land-
scape shocks brought about by that crisis inevitably led
to structural systemic changes. Those changes, of
course, do not necessarily head in a sustainable direc-
tion. That is why the green economy should be seized
as an opportunity to propel sustainability transitions
(Loorbach/Lijnis Huffenreuter 2013). Geels (2013)
agrees, although he deduces from public discourse
and investments that the window of opportunity for
sustainability transitions is by now much smaller than
at the beginning of the crisis, so before the green
economy had gained its most popularity. 

If the crisis is not seized as an opportunity for sus-
tainability transitions, it could be because behind the
green economy, despite its transitions discourse, are
ideas closer to ecological modernization theory than
to transitions thinking. Indeed, the emphasis on tech-
nological innovation as a driver of change and on the
decoupling of economic growth from environmental
impact (UNEP 2014), to name just two examples, cor-
responds with the key assumptions of ecological mod-
ernization (cf Bina 2013). One of the core differences
between the two theoretical paradigms is the depth of
change envisaged. The path to a green economy pro-
moted by international organizations such as UNEP
and OECD is situated somewhere between radical
change and business as usual (Bina 2013: 1033–34), and
embraces the idea of transitions while steering clear
of its fundamental ambitions. Bina (2013) demon-
strates “an uneasy balance” between wanting to
change and effectively reconfirming the incumbent
sociotechnical regimes, as green economy policies tar-
get incremental, technology-driven changes towards a
more efficient and cleaner economy. Moreover, the
dominant economic paradigm, with its focus on sus-
tained growth, is not questioned, while it is acknowl-
edged that the market mechanisms, so prominent in
that paradigm, need fixing (Bina 2013: 1034–37). Based
upon these horizontal findings, the transitions dis-
course of the green economy at best suggests tentative
support for transitions in international policy-making.
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But more detailed analysis, for which the case study
presented in this chapter is a first step, is needed in
this field.

41.4 The Case of Resource Efficiency 
in the EU

The case study that was selected for this study con-
sists of a recent steering initiative at the level of the
EU in the area of resource efficiency. Although the
EU is not a global organization, non-legislative initia-
tives by the European Commission can be taken as a
case of policy-making initiatives by international agen-
cies that potentially play a role in stimulating transitions
and influencing other levels of governance and other
scales of societal action. In other words, although the
EU is hardly comparable to other international organ-
izations and obviously has a direct influence on
national policy-making in various ways, it also pro-
duces a body of soft law, general guidance and other
types of steering initiatives (e.g. Commission Commu-
nications, see box 41.1) which have a potential impact
equal to that of the OECD, the IEA, UN bodies or
other international agencies. The initiative that serves
as our case study, the Roadmap to a Resource Effi-
cient Europe, falls in that category, and touches upon
a topic that is extremely relevant for sustainability
transitions. 

The international transitions discourse is mani-
fested in a number of thematic areas, including natu-
ral resource use (e.g. UNEP 2014). Resources are cen-
tral to the major global production and consumption
patterns, which are at the core of many persistent
problems of sustainability. As the extraction, produc-
tion and consumption of materials are necessary for
the provision of buildings, transport, energy and food,
materials have a vital link to the main sociotechnical
systems. At the global level, initiatives for a more sus-
tainable use of natural resources have tried to address
the multiple environmental impacts that materials
generate throughout their life cycle. UNEP, the
OECD and G8 have taken the issue to heart. A hori-
zontal analysis indicates that those international initi-
atives were boosted by two recent events (Happaerts
2014: 32–33). First, sharp rises in commodity prices in
the second half of the 2000s, a phenomenon closely
linked to the outbreak of the economic crisis, pitch-
forked the issue of raw materials and their perceived
scarcity to the highest ranks of geopolitics. It funda-
mentally heightened the level of governmental inter-
vention concerning raw materials, and signified a

break with an era in which the efficient or more sus-
tainable use of natural resources was purely an environ-
mental affair. Second, the economic advantages of sus-
tainable resource use are prominently promoted in
green economy strategies (see above), as it offers both
ecological gains and economic savings in win-win sce-
narios for various sectors.

In this context, the concept of ‘resource effi-
ciency’ was endorsed by several actors in 2010 and
gave a new impetus to the debate (Happaerts 2014).
This concept attempts to link the economic and geo-
political concerns about commodity prices and
resource scarcity with an environmentally motivated
concern for the responsible use of natural resources.
At the same time, it presents itself as an integrating
concept: a more efficient use of resources allows con-
nections with a broad spectrum of environmental
problems (such as climate change, biodiversity and
waste) and provides an effective solution to several
forms of environmental impact (such as air, soil and
water pollution).

Also in the EU, resource efficiency became a cen-
tral policy concept. While the EU has been taking
action on natural resources since the beginning of the
2000s, mainly from an environmental policy point of
view (with waste and product policies as the predeces-
sors of a genuine resource policy), the economic crisis
brought the EU to focus on the economic governance
of raw materials. Subsequently, the defining moment
for resource efficiency was the formulation of seven
‘flagship initiatives’ within Europe 2020 (European
Commission 2011f), the EU’s main socio-economic
strategy and the successor of the Lisbon Strategy.
Resource efficiency is now the number one priority of
the EU’s environmental policy (Potočnik 2010, 2012).
Moreover, with its inclusion in Europe 2020, it
achieved a political position in the EU unprecedented
by any other initiative proposed by DG Environment
(see box 41.2). The Commission first issued a general
Communication about the flagship initiative (Euro-
pean Commission 2011f), and then established an
interdepartmental task force led by DG Environment
to draft the Roadmap to a Resource Efficient Europe
(European Commission 2011a). 

The Roadmap, its accompanying documents, and
the EU discourse on the Roadmap form the case
study of this chapter. The analysis is based on a thor-
ough document analysis, on nine interviews with
European and national policy officials and on non-
participant observation at two informal workshops of
EU member states on resource efficiency (April 2012,
Brussels and November 2012, Berlin).
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41.4.1 Policy Framing

Following the first research question, this chapter
assesses how and under which conditions the concept
‘transitions’ is used in the discourse of the Roadmap,
and the Roadmap’s policy framing is studied. The
three main European institutions frequently use the
word ‘transition’ in the context of the Roadmap. The
concept either stands alone or appears in combina-
tion with ‘resource efficiency’ (Council of the EU
2011; European Commission 2010, 2011f, 2011a; Euro-
pean Parliament 2012), ‘green economy’ (Council of
the EU 2011: 4; European Commission 2011a: 3, 8,
22), or ‘low carbon economy’ (European Commission
2011c: 11, 22; 2011a: 8, 14). The Commission defines a
transition as “a fundamental transformation within a
generation—in energy, industry, agriculture, fisheries
and transport systems, and in producer and consumer
behaviour” (European Commission 2011a: 2), and the
terms ‘transition’ and ‘transformation’ are used inter-
changeably in the policy discourse (European Com-
mission 2011c: 24; 2011a: 4). The Roadmap systemati-
cally stresses its long-term perspective and that it will
take a generation to achieve the transition (European
Commission 2011a: 2).

Sociotechnical systems and system innovation are
also referred to in the EU’s resource efficiency dis-
course. The Commission calls for “a significant transi-
tion in energy, industrial, agricultural and transport
systems” (European Commission 2011f: 3). The Coun-
cil states that the shift towards resource efficiency
“will require, in addition to technological innovation,
innovation at the level of our socio-economic system,
i.e. new governance models, new business and educa-
tion models, new consumption patterns, and lifestyles
geared towards the sustainable management of
resources” (Council of the EU 2011: 5). Awareness of

the other possible outcomes of a transition trajectory
is equally manifested in the discourse. The Commis-
sion adopts the explicit wording of “lock-ins” of soci-
otechnical systems when it refers to market distor-
tions, to Europe’s technological and knowledge
systems, to prevailing institutions or to dominant pro-
duction and consumption patterns (European Com-
mission 2011c: 20–23; 2011g: 14–16, 18, 28, 34, 54, 56;
2011a: 4, 10). In a single instance, the Commission
warns against the risk of “systemic collapse” when cur-
rent resource use persists (European Commission
2011c: 6).

Another manifestation of the transition discourse
is the explicit reference to transition governance. The
Roadmap expresses the ambition to “[p]repar[e] th[e]
transformation in a timely, predictable and controlled
manner” (European Commission 2011a: 2) and men-
tions the use of ‘transition paths’ (European Commis-
sion 2010). Referring to the historical development of
transition governance in the Netherlands (see above),
the Commission advances the example of the “Dutch
government[’s] … ‘transition management’ as national
policy” (European Commission 2011c: 28).4 

Although the Commission defines a transition as a
fundamental transformation, and although interview-
ees stress the Commission’s awareness that incremental
changes are not enough for a transition, it is unclear
from the discourse how fundamental the proposed

Box 41.2: Resource efficiency and Europe 2020: the back story. Source: The author.

The development of Europe 2020 coincided with the start
of the second Barroso Commission and with a significant
institutional shift in EU environmental policy-making.
Since 2010, climate change has come under the newly cre-
ated DG Climate Action within the European Commission
(Schoenefeld 2014). Previously, climate change was argua-
bly the chief policy-making issue of DG Environment, for
instance because the EU took a leadership role in global
climate change discussions until 2009 (Bäckstrand/Elg-
ström 2013). As a consequence, when Janez Potočnik took
office as the new European Commissioner for the Environ-
ment in 2010, he had to look for a new ‘grand story’ if he
wanted to play a prominent role within the Commission,

after his ‘loss’ of climate change. It is suggested that
Potočnik connected several policy streams to create a win-
dow of opportunity for ‘resource efficiency’ to become a
major policy priority of the European Commission (Hap-
paerts 2014). Those streams were the existing waste and
product policies of the EU, in which natural resources had
become increasingly prominent since the early 2000s, and
the focus on raw materials within the industrial policy.
Potočnik was explicitly looking for an issue that had the
chance to weigh on the EU’s economic agenda in times of
crisis. Linked to the perception of scarcity of raw materials
and to the problem of European competitiveness, resource
efficiency was such an issue.

4 The concept of sustainability transitions and the ensuing
‘transition management’ approach were developed in
the Netherlands in the context of the Fourth National
Environmental Policy Plan (Ministerie van VROM
2001). As a policy concept, it was afterwards diffused to
other jurisdictions, with the Flanders region in Belgium
as the first testing ground for transition management
(Paredis 2008).



Discourse and Practice of Transitions in International Policy-making on Resource Efficiency in the EU 877

changes are considered to be, as Commission docu-
ments have a tendency to be cautious and avoid radi-
cal wording. This is illustrated by the references to the
concept of decoupling, an important principle of the
Roadmap. While the goal of decoupling economic
growth from resource use is frequently mentioned
(European Commission 2011f: 5; 2011a: 2; European
Parliament 2012: §7), it is unclear whether the aim is
to achieve absolute decoupling (i.e. economic growth
continues while resource use decreases) or relative
decoupling (i.e. resource use continues to increase,
but less intensively than economic growth). The Com-
mission only mentions absolute decoupling in a staff
working document that contains background analyses
and trends of resource use (see also European Com-
mission 2010, 2011g: 96), but interviews demonstrate
that a lack of consensus within the Commission pre-
vents the explicit promotion of absolute decoupling
of resource use. Although it is never formally con-
firmed, the Commission’s discourse on ‘efficiency’
and ‘doing more with less’ goes much more in the
direction of relative decoupling. The Council of Envi-
ronment Ministers is in that regard more ambitious
than the Commission, when it calls for “absolute
decoupling of growth from resource use and negative
environmental impacts” (Council of the EU 2011: 6;
see also Council of the EU 2012: 4, 6). 

In the policy framing of resource efficiency, the
EU’s resource problem is very clearly an economic
one. The Roadmap stresses different forms of scarcity
that follow a rising demand for a number of resources
at a global scale and a volatility of resource prices
(European Commission 2011c: 3–4; 2011f: 2; 2011a: 2–
3). Besides global economic trends, the Roadmap
deals with market distortions or systemic construc-
tion errors within Europe. These are situated in three
domains. First, the EU addresses the problem of
externalities (such as pollution or waste) that are not
reflected in the price of resources. As a consequence,
signals of scarcity are not perceived, and unsustaina-
ble exploitation and inefficient consumption are pro-
moted (European Commission 2011c: 20; 2011a: 2, 4–
5, 9–11, 23). Second, the Roadmap deprecates the
exclusive orientation of financial markets towards
short-term interests, whereas the long-term gains of
resource efficiency are not sufficiently rewarded (Euro-
pean Commission 2011c: 19; 2011a: 20). In a working
document of the European Parliament, it is argued
that this “vested interest focussed on short-term eco-
nomic gains needs to be defied” (European Parlia-
ment 2011). Third, a related distortion is the unfamil-
iarity of investors with the returns of resource

efficiency, which functions as an obstacle for sustain-
able investments (European Commission 2011a: 9, 12,
20). Besides an economic problem, the transition
towards resource efficiency is also presented as a pol-
icy problem, and explained as the result of policy fail-
ures and inconsistencies, e.g. inefficient subsidies
(European Commission 2011c: 20-22; 2011a: 9–11;
Potočnik 2011). Finally, although the Roadmap is an
initiative of DG Environment, environmental prob-
lems take a back seat in the framing of economic pol-
icy. Only limited attention is given to the pressure of
the EU’s extensive resource use on ecosystems and to
its contribution to climate change (European Com-
mission 2011c: 4–6; 2011a: 2). The same goes for social
and demographic changes (European Commission
2011c: 2). Moreover, when problems related to envi-
ronment, energy or health are invoked, they are framed
as economic problems and expressed in, for instance,
the loss of working days (e.g. European Commission
2011a: 14).

The solution to the resource problem is also
framed as an economic story. The EU sees a signifi-
cant role for itself in what it calls “transforming the
economy” (European Commission 2011a: 23). The
Roadmap proposes a number of adjustments that can
be made in the system’s policy framework (of which
the EU controls a significant part) in order to elimi-
nate the distortions and construction errors of the
market framework. The solutions for a new policy
framework mostly revolve around the principle of
‘getting the prices right’. Policies must create eco-
nomic opportunities, offer the right incentives for
investments, reward innovation and resource effi-
ciency, and ensure security of supply. The way to do
this is on the one hand by implementing policies that
promote product redesign and increased reuse, recy-
cling and substitution of materials, and on the other
by improving coherence among existing policies
which “shape our economy and our lifestyles” (Euro-
pean Commission 2011a: 2). An improved policy
framework, in short, offers long-term certainty to
businesses and investors about the future policy direc-
tion of Europe, which is aimed at resource efficiency.
The Commission systematically emphasizes the eco-
nomic advantages of resource efficiency, such as less
dependence on imports and increased competitive-
ness (European Commission 2011a: 4, 6, 8, 10–11, 19–
20), more growth, profit and jobs (European Com-
mission 2011a: 2, 4–5, 8, 10, 20), opportunities for
businesses to capitalize on the commercialization of
their innovations and to use waste as a resource, and
savings for consumers (European Commission 2011a:
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2, 4–6). With all these economic benefits, the
Roadmap to a Resource Efficient Europe is presented
as a guidebook to a way out of the economic crisis. 

To conclude, the appearance of a discourse on
transitions in the EU’s resource efficiency policy is
more than the sporadic mention of the word ‘transi-
tion’, but a systematic use of several concepts central
to transitions thinking. Interviews confirm that some
of those who wielded the pen in the writing of the
Roadmap (including Dutch and Flemish EU officials,
see footnote 4) are very aware of the framework of
sustainability transitions, and deliberately positioned
the EU’s efforts for resource efficiency within that
framework.5 They are conscious of the importance of
such a discourse and indicate that they see it as an
important strategy for creating awareness and pushing
for a sense of urgency and the idea that fundamental
changes are necessary. Furthermore, the Roadmap’s
framing of economic policy suggests a firm belief in
the market’s ability to steer itself, provided that poli-
cies offer the right incentives. The EU’s confidence in
the functioning of improved market mechanisms
should come as no surprise and can partly be
explained by the fact that the EU’s weight in and
influence on national policies is strongest with regard
to the internal market. In several domains, the Euro-
pean Commission tends to invoke internal market
tools as the legal basis of policy proposals (e.g. Pol-
lack/Shaffer 2005: 331). As early as the recession of
the late 1970s, the EU’s environmental policies were
framed as economic measures (Delreux/Happaerts
2016, Lenschow 2005: 307, 12). 

41.4.2 Principles

Following the second research question, the case
study now assesses to what extent transitions thinking
permeates the content of the EU’s resource efficiency
policy, measured at the level of principles, goals and
instruments. An analysis of the Roadmap shows that
a number of principles that are rooted in transitions
thinking are strongly embedded in the policy initia-
tive. Those include a fundamental observation about
the unsustainability of our current system, a systemic
approach, a long-term approach and the new para-
digm of a circular economy. However, a number of

other principles that give shape to the Roadmap—
decoupling, getting the prices right, monitoring and
participation—appear focused on the optimization of
the sociotechnical system instead of on a fundamental
renewal of it. 

As a first fundamental principle, the Roadmap
departs from the observation that current patterns of
resource use are unsustainable (European Commis-
sion 2011a: 2), thus implying that business as usual is
not an option. The Roadmap then advances a sys-
temic approach to suggest solutions to alter the EU’s
resource use. It does so by consistently coupling
resource efficiency to other major domains and Euro-
pean policies (e.g. energy, agriculture, industry, trans-
port). Even though concrete measures in those
domains are not always elaborated, the Roadmap pro-
poses to take land use impacts into account in all pol-
icies, to move from energy-efficient policies (e.g. for
buildings) to resource-efficient policies, and to inte-
grate resource efficiency into the European Semester,
among other examples. Besides its systemic approach,
the long-term approach embedded in the Roadmap
also fits well with a transitions perspective. The strat-
egy is built on the idea that current practices must be
aligned with the long-term gains of sustainable
resource use, even though that means short-term
investments and costs incurred by or clashes with nor-
mal market practices (European Commission 2011a:
6, 20). The most visible expression is the formulation
of the vision for 2050. A final principle that highlights
a systemic transition is the idea of a circular economy.
Although not a new concept, this has recently become
a popular buzzword in the governance of resources
(e.g. Ellen MacArthur Foundation 2012) and is
increasingly used by the EU to frame the transition
towards sustainable materials management (European
Commission 2012b, 2014, 2015). The principle is used
in the Roadmap to advance certain ideas and
approaches that suggest a move towards a new materi-
als system based on closed material loops, e.g. turning
waste into a resource or adopting life-cycle approaches.

The Roadmap rests on four other principles that
suggest a change in the EU’s resource use, but which
appear to avoid rather than support a fundamental
renewal of the system. The first one is decoupling. As
stated above, the principle is interpreted as relative
decoupling, meaning that the main focus is on effi-
ciency and that decreasing resource use is a secondary
issue. The second principle is ‘getting the prices
right’, the dominant image of the economic policy
framing of the Roadmap (see above). It is linked to
the idea that consumers will make more resource-effi-

5 The interviewees also indicate that those same officials
intended to integrate the discourse on transitions in the
2005 Thematic Strategy on the Sustainable Use of Natu-
ral Resources (European Commission 2005), but that it
was impossible at that time.
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cient choices if they are properly informed and if
taxes and product prices reflect the real environmental
costs and the true value of natural capital. The two
principles of decoupling and correct prices are ori-
ented towards optimizing the current system of
resource use, which according to the EU is character-
ized by market failures, rather than towards a real
innovation of that system. Another principle that is
strongly present in the Roadmap is monitoring. While
transitions thinking promotes a reflexive form of
monitoring, the Roadmap focuses narrowly on the
development of indicators to measure the EU’s pro-
gress towards resource productivity. A similar assess-
ment is made with regard to participation, a final
principle of the Roadmap. While the EU strongly
invests in the involvement of all relevant stakeholders
(member states, business, civil society, etc.), this par-
ticipation is only invoked for the development of the
resource efficiency indicators, a very narrow aspect of
the governance of the initiative. 

In conclusion, a number of principles suggest that
the EU makes an attempt at intervening in the culture
of the sociotechnical system, i.e. the prevailing images,
values and paradigms of resource use in the EU. A
point of departure assuming that the current system is
unsustainable, the emphasis on a long-term, systemic
approach and the new paradigm of a circular econ-
omy are clearly intended to achieve a necessary “shift
in mindset” (European Commission 2011a: 20). How-
ever, the elaboration of some other principles, such as
decoupling and the internalization of external costs,
shows that the Roadmap tends to aim at an optimiza-
tion of the current system, i.e. making current resource
use much more efficient, rather than striving for a fun-
damental renewal of that system. 

41.4.3 Goals

As a Commission Communication, the Roadmap to a
Resource Efficient Europe sets out policy goals that
are aimed at shaping EU policies in the years to come
(see box 41.1). In the Roadmap, goals are formulated
at three levels: long-term (2050), medium-term (2020)
and short-term. The long-term vision contains the
EU’s long-term goals for resource efficiency in a con-
densed form (European Commission 2011a: 3). It is
relatively vague and certainly not ambitious enough
for some, but its main merit is that it exists, and thus
integrates a long-term perspective into the policy pro-
cess. The Roadmap is the only one of Europe 2020’s
flagships that looks beyond 2020, but it joins a recent

trend of other Commission road maps that depart
from a long-term vision (see box 41.1). 

The vision is translated into eighteen ‘milestones’
or mid-term goals to be reached by 2020. The mile-
stones relate to the ‘key issues’ and governance aspects
identified by the Roadmap.6 Some correspond to
‘hard goals’ (e.g. environmentally harmful subsidies
are phased out by 2020) or figured targets (e.g. water
abstraction remains below twenty per cent of available
resources), while others remain very vague (e.g. trans-
port will use less and cleaner energy). Interviewees
reveal that most milestones were formulated accord-
ing to different resources rather than sectors to avoid
creating the perception that DG Environment would
encroach upon other domains (e.g. agriculture, fisher-
ies, transport, construction, etc.). Nevertheless, the
Commission found that the milestones were the
object of the bulk of the criticism that the Roadmap
received from member states and other actors, as they
were too vague for some or too ambitious for others. 

Short-term actions are formulated for each mile-
stone. Those actions, around a hundred in total, are
proposals for what either the Commission or the
member states (or a combination of the two) will or
should do between 2012 and 2020. About half of the
actions involve the implementation, evaluation or
(partial) improvement of existing policies, while only
a fifth deal with new policy measures (the rest consist-
ing of vague goals related to research or the promo-
tion of certain issues). The Commission defends the
inclusion of so many actions related to existing poli-
cies, arguing that many subsectors already have tar-
gets, and that the actions formulated by the Roadmap
can help those targets to be reached by exploiting syn-
ergies between subsystems (European Commission
2011c: 24). Interviews show that the formulation of
the actions was even harder than the definition of the
milestones, which is why they are the most similar to
incremental policy-making. 

6 These are: ‘sustainable consumption and production’
(two separate milestones), ‘turning waste into a
resource’, ‘supporting research and innovation’, ‘envi-
ronmentally harmful subsidies and getting the prices
right’ (containing one milestone on subsidies and one
on taxation), ‘ecosystem services’, ‘biodiversity’, ‘water’,
‘air’, ‘land and soils’, ‘marine resources’, ‘addressing
food’, ‘improving buildings’, ‘ensuring efficient mobil-
ity’, ‘new pathways to action on resource efficiency’,
‘supporting resource efficiency internationally’ and
‘improving the delivery of benefits from EU environ-
mental measures’. 
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The analysis of the policy goals reveals that, fol-
lowing the strong discourse on transitions in the
Roadmap, the long-term and systemic approach is
translated into a long-term vision for a resource-effi-
cient Europe and a number of strategic goals covering
a wide array of fields important for resource use. How-
ever, the more concrete and immediate the policy
goals become, the more they deviate from fundamen-
tal transformations and suggest an approach based on
incrementalism and improved business as usual. The
Roadmap thus demonstrates a firm sense of urgency
but little willingness to make fundamental choices
right away.

41.4.4 Instruments

As a broad strategy proposed by the Commission, the
Roadmap does not create radically new instruments.
It does, however, lay out a spectrum of governance
strategies that should be used to achieve a more
resource-efficient Europe. Those strategies include
addressing markets and prices, promoting new busi-
ness models and production patterns, stimulating
innovation, integrating life-cycle thinking, adequately
informing consumers, boosting knowledge and infor-
mation-sharing, and developing indicators. 

Three types of instruments are particularly pro-
moted. First, the Commission attributes a significant
role to the instruments pertaining to the internal mar-
ket and the EU’s new competences with regard to ‘eco-
nomic governance’. Exactly those instruments give the
EU the “sufficient scale of influence” needed for the
transition (European Commission 2010). For instance,
the Commission wants to integrate resource efficiency
objectives into the European Semester (European
Commission 2011a: 11, 19, 21). Its preference for using
market-based instruments is explained by the weight
of the EU’s internal market tools (see above). 

A second type is information instruments. This
refers to the work on indicators, but also to the pro-
posed measures with regard to product footprinting
and other informational tools (e.g. European Com-
mission 2011a: 7). The preference for information
instruments demonstrates that the Commission real-
izes that it is the best placed institution for the moni-
toring of the transition towards resource efficiency in
the EU, and that it can partially influence the transi-
tion by developing indicators. The focus on indicators
can also be explained by the common criticism of the
Lisbon Strategy, Europe 2020’s predecessor, concern-
ing the lack of concrete targets and indicators (Natali
2010; Steurer/Berger 2011). This time, the Commis-

sion wants to actively monitor the progress of Europe
2020. Furthermore, some authors have stated previ-
ously that working on indicators is popular because it
is less threatening than actually intervening for change
(Kemp/Parto/Gibson 2005: 21). 

While the formulation of the Roadmap rested on
unprecedented intra-Commission consultation, a
third type of instrument is used to encourage the
cooperation of specific stakeholders during the imple-
mentation process. Several of the short-term actions
call for the establishment of platforms and partner-
ships for specific topics. The most prominent pro-
posal was the launch of an EU Resource Efficiency
Transition Platform (European Commission 2011a:
21). This is an explicit reference to the ‘transition are-
nas’ that the Dutch government used for its transition
policy (European Commission 2011c: 28). The plat-
form was formally established in June 2012, under the
name European Resource Efficiency Platform
(EREP).7 It was a high-level consultation group, com-
posed of Commissioners, MEPs, environment minis-
ters, international organizations and representatives of
different stakeholder groups, that presented recom-
mendations, after a series of meetings, on the imple-
mentation of the Roadmap and on further action.
These recommendations focused, for instance, on set-
ting targets for resource productivity, promoting non-
financial company reporting, phasing out environmen-
tally harmful subsidies, and developing instruments
for SMEs (EREP 2013, 2014). 

The Roadmap thus contains at least one instru-
ment that is explicitly derived from transitions think-
ing. But in general, the Roadmap mostly relies on
market-based instruments and on information instru-
ments. Rather than developing new instruments, it
refers to a significant degree to already existing poli-
cies and measures, thus supporting an incremental
approach. 

41.5 Conclusions

The strong transitions discourse in the EU’s resource
efficiency policy, a case of a broader trend of emerg-
ing transitions thinking in international policy initia-
tives for the green economy, suggests the political
appeal of a concept that demands fundamental

7 According to interviews, the choice was eventually made
to give the platform a shorter name for communication
purposes, and because the concept of ‘transition arenas’
is not well known in government circles apart from in
the Netherlands and Belgium.
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changes in our way of life. Indeed, the case study
points out that the adoption of a transitions discourse
was a deliberate choice by policy officials, who saw in
transitions thinking the appropriate framework to
strengthen the awareness that deeper societal changes
are needed to achieve a shift towards a more sustain-
able use of natural resources. In the broader context
of international green economy policies, it is hypoth-
esized that the attraction of transitions thinking lies in
its strong wording of deep change, in its comprehen-
sive systems approach and in its focus on a number of
principles and assumptions that differentiate regular
policy-making from a more radical approach. How-
ever, the analysis of the case’s policy framing indicates
that the choice for an economic framing limits the
scope of policy choices, focusing almost exclusively on
improved market dynamics. The case also confirms the
tendency to adopt a very instrumental view of the envi-
ronment, as was observed with regard to green econ-
omy policies.

The analysis furthermore points out that the EU’s
resource efficiency policy experiences a real impact
from transitions thinking, demonstrating that the adop-
tion of the transitions discourse is more than a change
of terminology. A number of policy components
informed by this discourse are in line with transitions
thinking. The long-term horizon is the most signifi-
cant manifestation of such influence, and could be
seen as a very meaningful policy innovation in the EU.
However, while these policy components are symp-
toms of a significant change in the mindset of EU pol-
icy-making circles, the analysis confirms that the
changes envisaged fall short of a true transition. Con-
firming previous observations concerning interna-
tional green economy policies, the Roadmap seems
situated between radical change and business as usual.

In conclusion, the underlying theoretical assump-
tion about the nature of change in the policy initiative
analysed is not fully in line with transitions thinking.
The adoption of a long-term, systemic perspective and
the awareness of the need for fundamental changes
clash with the organizations and routines of EU pol-
icy-making, which are not at all oriented towards pro-
found changes, whether radical or gradual. Rather,
the EU’s resource efficiency policy is built predomi-
nantly on incremental policy-making, guided by the
conviction—which is at odds with transitions think-
ing—that an improvement in market-oriented policies
will be enough to realize a fundamental societal
change. The findings from this case study are in agree-
ment with Meadowcroft (2009: 336), who states that
transition governance in practice logically looks more

like regular policy-making than like theoretical transi-
tion governance. The real innovation is that these
international policy initiatives have embraced the con-
cept of transitions in the first place. From the perspec-
tive of the transitions framework, that could mean
two things. A first possibility is that the transition
towards sustainable materials management in Europe
in still at the predevelopment phase, where the adop-
tion of a transitions discourse is applied to facilitate
upcoming changes, but where policies and institu-
tional modifications in support of fundamental
changes have not yet been put in place. A second pos-
sibility is that, despite the adoption of a number of
the key principles of sustainability transitions, the pol-
icies conducted under that denominator are actually
leading to a lock-in of the current system. 

Future research should focus on at least three
questions in order to deepen the understanding of the
potential role of international policy-making in sus-
tainability transitions. First, scholars should assess to
what extent transitions thinking and related principles
are permeating EU policies, including in a less visible
way and independently of a transitions discourse. The
example of regional policy, where in the context of
Europe 2020 regions are encouraged to aim for trans-
formative innovation rather than reactive or incremen-
tal innovation (European Commission 2012a), sug-
gests that other EU policy processes are also moving
in the direction of fundamental and systemic changes.
Second, a detailed analysis of additional cases,
exceeding the scope of the EU, is needed to corrobo-
rate the findings of this case study and to integrate
them into a more universal framework. Third, from the
perspective of multilevel governance, research needs to
delve into the question of how international policy ini-
tiatives oriented towards transitions can be linked to
bottom-up processes of innovation. Some of those
processes are propelled by ambitious national and
subnational governments, and such front-runners are
likely to become a model for diffusion when their
ideas are picked up at the international level (cf
Jänicke 2013).
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42 Sustainability Transition with Sustainable Peace: Key Messages 
and Scientific Outlook

Úrsula Oswald Spring1, Hans Günter Brauch2, and Jürgen Scheffran3

Abstract 

This chapter presents the key messages of this Handbook on Sustainability Transition and Sustainable Peace
found in the previous texts by the sixty authors, arranged into ten parts. They focus on I) moving towards sus-
tainability transition; II) aiming for sustainable peace; III) meeting the challenges of the twenty-first century: demo-
graphic imbalances, temperature rise and the climate–conflict nexus; IV) initiating research on global environmen-
tal change, the limits to growth, and the decoupling of growth and resource needs; V) developing theoretical
approaches to sustainability and transitions; VI) analysing national debates about sustainability in North America;
VII) preparing transitions towards a sustainable economy and society, production and consumption and urbaniza-
tion; VIII) examining sustainability transitions in the water, food and health sectors from Latin American and Euro-
pean perspectives; IX) preparing sustainability transitions in the energy sector; and X) relying on international,
regional and national governance for strategies and policies leading towards sustainability transition. 

This chapter proposes moving from disciplinary perspectives towards a transdisciplinary and anticipatory
transformative approach. It points to research deficits and maps future research needs on ‘sustainability transi-
tion’, on ‘sustainable peace’, and on the linkages between both discourses, so that we can move from knowl-
edge to action, and towards governance strategies, policies and measures aiming at Sustainability Transition
with Sustainable Peace. Four examples are used to briefly illustrate this transformative scientific approach
towards proactive policies. The first examines the sustainable energy transition achievable by moving from fossil
fuels to enhancing energy efficiency and to renewables; this would grant access to energy for up to twelve billion
people by 2100, while GHG emissions would be reduced. The second proposes a shift from resource- and car-
bon-intensive agriculture and a high degree of waste in the food sector to climate-smart agriculture with less
waste. The third and fourth examples address proposed changes to different lifestyles in industrialized coun-
tries, and a shift in values as suggested, for example, by the Kingdom of Bhutan (Gross Happiness Index) and
by indigenous people in Bolivia (Pachamama) and Chiapas. These alternatives may not be globally acceptable
but they indicate that new viable pathways are needed that will lead towards a sustainable and peaceful world,
and enable us to move beyond a continuation of the unsustainable Western way of life based on abundance and
waste in consumption and production.

Keywords: Anthropocene, business-as-usual, climate-smart agriculture, complexity, decarbonization, global envi-
ronmental change, interdisciplinary, lifestyles, multidisciplinary, sustainable development, sustainable peace,
sustainability transition, transdisciplinary, transformative.

42.1 Introduction 1

This concluding chapter summarizes the key messages
of the sixty authors in the ten parts (42.2). It goes on
to stress the need to move from a disciplinary per-

spective towards a transdisciplinary and anticipatory
and transformative approach (42.3), by pointing to
research deficits23 and mapping future research needs
on ‘sustainability transition’, on ‘sustainable peace’,
and on the linkages between both discourses (42.4).
In this way it will be possible to move from knowl-
edge to action, and towards strategies, policies and
measures aiming at Sustainability Transition with
Sustainable Peace (42.5).

1 Prof. Dr. Úrsula Oswald Spring, full-time Professor/
Researcher at the National Autonomous University of
Mexico (UNAM) in the Regional Multidisciplinary
Research Center (CRIM); email: <uoswald@gmail.com>.
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42.2 Key Messages of the Book in the 
Ten Parts

The Handbook on Sustainability Transition and Sus-
tainable Peace examines in ten parts: moving towards
sustainability transition (42.2.1); aiming for sustainable
peace (42.2.2); meeting the challenges of the twenty-
first century: demographic imbalances, temperature
rise and the climate–conflict nexus (42.2.3); initiating
research on global environmental change, the limits to
growth, and the decoupling of growth and resource
needs (42.2.4); developing theoretical approaches to
sustainability and transitions (42.2.5); analysing national
debates about sustainability in North America (42.2.6);
preparing transitions towards a sustainable economy
and society, production and consumption and urbani-
zation (42.2.7); examining sustainability transitions in
the water, food and health sectors from Latin Ameri-
can and European perspectives (42.2.8); preparing
sustainability transitions in the energy sector (42.2.9);
and relying on transnational, international, regional
and national governance for strategies and policies
leading towards sustainability transition (42.2.10).

42.2.1 Moving towards Sustainability 
Transition 

In the introductory chapter, Hans Günter Brauch
(Germany) and Úrsula Oswald Spring (Mexico)
addressed the global context, the scientific concepts,
the evolution of a new research paradigm, and the
dimensions of the debate on sustainability transition
and their linkages with sustainable peace. The Hand-
book links research on sustainable development,
human security and sustainable peace with ‘sustaina-

bility transition’, focusing on the long-term transform-
ative change from a carbon-intensive development
path by addressing the causes of global environmental
and climate change. The texts foster research on
longer-term proactive strategies and policies in order
to realize ‘sustainable development’ with ‘sustainable
peace’, resulting from a transition of the systems of
production, consumption, and governance. The
Handbook addresses the key questions of whether
business-as-usual policies and the growing number of
climate-induced natural hazards pose threats to inter-
national peace and security; whether anticipative
learning about long-term transformative changes
might contribute to sustainable development and pre-
vent new security dangers; and what lessons may be
drawn from the violent consequences of the industrial
revolution for a long-term transformative change
towards sustainable development. After a brief sketch
of opposite visions, the purpose and objectives of the
Handbook were highlighted and a survey reviewed
the challenges posed by global environmental change
driven by population growth: climate change, biodi-
versity loss, soil erosion and desertification, water
scarcity and stress, food scarcity and hunger, and gen-
der. The survey integrated the results of global
research programmes, of their linkages and their
assessment by the IPCC, and on the nexus debates
between water, food and energy security. Three key
concepts—sustainable development, sustainability
transition and sustainable peace—were introduced, the
evolution of different approaches to sustainability tran-
sition were reviewed, the debates on green growth and
decarbonization were noted, and six dimensions of the
research on ‘sustainability transition’ were presented. 

Simon Dalby (Canada), in chapter 2, “Contextual
Changes in Earth History: From the Holocene to the
Anthropocene: Implications for Sustainable Develop-
ment and for Strategies of Sustainable Transition”,
recontextualized peace and sustainability for the
Anthropocene. Taking an earth systems science per-
spective, he examined ecological phase shifts, bound-
aries, thresholds and tipping points, and multiple sys-
tem stressors in the context of planetary boundaries.
He placed the debate on ‘sustainable transitions’ in a
rapidly changing future caused by global environ-
mental change and reviewed the implications for con-
textualizing sustainable peace beyond national secu-
rity by taking into account geopolitical contexts from
the perspective of political geoecology and of the cre-
ation of the Anthropocene. Dalby’s key conclusions
were: 1. Production is a key consideration in under-
standing and constructing our future and integral to a
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sustainable transition that will be shaped by decisions
of community executives, where global cooperation is
a key component. 2. Territorial strategies to ‘green’
some societies by outsourcing the production of
energy- and pollution-intensive industries to others do
not solve problems. 3. Authority over ecological pro-
cesses necessitates deeper action than state territorial
strategies of rule. 4. This new geography of connec-
tion in the globalized economy, and the possibilities
of commodity chain governance, suggest that tradi-
tional assumptions of state-based national security are
insufficient frameworks for governance. 5. This
becomes more urgent if the earth system discussion is
engaged, precisely because assumptions of a stable
ecological context for humanity can no longer be
taken for granted. 6. The future struggle for peace
will be carried out in rapidly changing ecological and
social conditions. Any transition from consumption-
based extractive modes of economy to a sustainable
one will take place during dramatic ecological change.
7. Strategies linking development and sustainability
must consider ecological phase shifts if earth system
boundaries are further transgressed. 8. Planning is
more difficult if humanity is making the future of the
planetary system as well as its own economic and
social future. 9. This requires a transition to new ways
of thinking about economics and politics if peaceful
human societies are to be created as the next phase of
the Anthropocene.

Carolyn Stephenson (US) examined, in chapter 3,
“Paradigm and Praxis Shifts: Transitions to Sustaina-
ble Environmental and Sustainable Peace Praxis”,
transitions in paradigms and praxis, a sustainable envi-
ronment in environmental studies, sustainable peace
and peace studies, and the beginning of convergence
between sustainable environment and sustainable
peace in the 1970s, with a special focus on Kenneth
Boulding (1966, 1970, 1978, 1983). She focused on con-
ceptualizing peace in the context of UNESCO’s ‘cul-
ture of peace’ and the rethinking of peace by the
Nobel Peace Prize committee, on concepts of secu-
rity, especially of human security, and on the UN
debate that led to the Sustainable Development
Goals. Stephenson’s key concluding messages were: 1.
Sustainability transitions may offer important contri-
butions to peace and environmental studies in systems
thinking. 2. While the environment has changed over
millennia, transitions to environmental sustainability
must acknowledge the importance of the environ-
ment for humankind. 3. Human beings have played a
detrimental role in the health of the environment, and
in environmental protection. 4. A key maxim is the

precautionary principle, where threats of serious dam-
age and lack of full scientific certainty should be no
reason for postponing measures to prevent environ-
mental degradation. This principle could be important
for peace and human rights. 5. A transition to an
expanded concept of our human community would
improve our work on both peace and the environment.

In chapter 4 on “Transition Studies: Basic Ideas
and Analytical Approaches” John Grin (The Nether-
lands) offered a concise introduction of different
approaches to (i) understanding and (ii) shaping tran-
sition dynamics: 1) A socio-technical approach, with
the multi-level perspective as its main concept, and
strategic niche management as its governance con-
cept; 2) A complex (adaptive) system based approach,
using the concept of transition patterns, with transi-
tion management as its governance concept; 3) A gov-
ernance approach, which has elaborated the politics
of transition dynamics, with reflexive design as the
core of its approach to shaping transition and he
reviewed the literature based on the social theory of
practice. Grin concluded that the sociotechnical
approach has yielded transition pathways that enable
discussion of possible patterns of interaction between
these levels. The complex systems approach offers
more analytical insight into the underlying mecha-
nisms, summarized in various types of transition pat-
terns that underlie the sociotechnical pathways. The
governance theory based approach has added an
understanding of how the ‘politics’ of transitions are
part of transition dynamics—thus yielding new insight
into both transition dynamics and its politics. He
argued that social practice theory has contributed
insight into the agency in the embedded practices
which shape transition dynamics, including the under-
emphasized agency of users and consumers. Further
development of these approaches and their relations
may be both used in and informed by emerging
research on new objects and units of analysis, which
has expanded from societal domains, such as energy,
agrifood, mobility, water management and health
care, to cities and regions. Recently transition
research has become aware of the role of place and
space in all the approaches, which shapes regime-
niche dynamics for all units of analysis; the govern-
ance and social practices approaches have highlighted
the importance of proper analysis of the interaction
between local, embedded, practices and globalization;
and place and space are obviously particularly impor-
tant when studying regions or cities. A final trend con-
cerns the increasing attention paid to non-developed
countries; this may help develop the theoretical
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approaches, as novel contexts mean a more varied
empirical basis: comparison of European with non-
European cases may shed new light on the former as
they may reveal how far regime dynamics is inter-
twined with the development of the capitalist welfare
state, or how (reflexive) modernization takes different
forms in different places.

In chapter 5, “Transformative Science for Sustain-
ability Transitions”, Uwe Schneidewind, Mandy
Singer-Brodowski, and Karoline Augenstein (Ger-
many) reviewed the need for and definition of ‘trans-
formative science’, the methodological challenges of
transformative research given the status quo of trans-
disciplinary science. They suggested moving from
transdisciplinary to transformative research, and dis-
cussed the institutional challenges of a transformative
science that could achieve institutional self-transfor-
mation and a ‘new governance of science’ by shifting
from science policy to governance of science if civil
society were given a larger role. Their main messages
were: 1. As humanity is facing massive challenges, the
key role of science in sustainability transitions has
hardly been recognized. 2. ‘Transformative science’ has
catalysed necessary processes through suitable forms of
knowledge production. Transformative science is based
on debates about transdisciplinary/transformative
research and places emphasis on the aspirations of sci-
entists to intervene in complex systems and to carry
out research in real-world laboratories. It focuses on
the problem dimensions of sustainability science and
aims for an institutional change as the framework con-
dition for sustainability science. Transformative sci-
ence focuses on the whole science system, which
faces massive transformations. 3. Building on the ‘gov-
ernance of science’ approach, they argued for non-
hierarchical forms of organization in science, where
external actors play an important role. 4. In the con-
text of sustainability transitions, science system trans-
formations require reflection on the institutional con-
ditions for a broadening and a quality enhancement
of sustainability sciences as a whole. 5. They sketched
out such change processes for the German science
system and showed how processes of reform have pre-
pared the ground. Although this case cannot be gen-
eralized, structural similarities may exist in other
cases. 6. This was illustrated for global initiatives, such
as the Future Earth programme and the global change
research agenda of the International Social Science
Council.

42.2.2 Aiming for Sustainable Peace 

The four chapters in this second part examined sus-
tainable peace from the perspective of peace psychol-
ogy (chapters 6 and 7) and with a focus on patriarchy
(chapter 8) and on the linkages between peace and
nature, especially in the context of the emerging con-
cepts of a political geoecology and peace psychology
(chapter 9).

Morton Deutsch and Peter T. Coleman (US), in
chapter 6, encouraged other psychologists to sensitize
citizens, scientists and public officials to the psycho-
logical components of peace. They proposed thirteen
elements in a sustainable peace process: 1. Effective
cooperation on pressing international issues and at
the interpersonal level on religious concerns, sexual
relations, political views, lifestyles, etc.; 2. Construc-
tive Conflict Resolution at the interpersonal, inter-
group and international level; 3. Social Justice that dis-
tinguishes between injustice and oppression in order
to enhance constructive conflict resolution; 4. Power
and Equality in order to raise awareness of hidden
discriminative relationships and to overcome confron-
tation by negotiation, in order to promote a successful
peace process; 5. Human Needs and Emotions, in
order to fulfil basic human needs and overcome apa-
thy, fear, depression, humiliation, rage, and anger; 6.
The Psychodynamics of Peace, to be achieved by
emphasizing the interdependence between internal
and external conflicts; 7. Creative Problem-Solving to
bring in imagination, freedom and abilities to create
new possibilities and capacities for problem-solving; 8.
Complex Thinking, achieved by overcoming dichoto-
mies between different regional experiences and inte-
grating opposed alternatives to give unexpected
results; 9. Persuasion and Dialogue as mutual pro-
cesses where the parties listen to one another with
mutual respect and equality; 10. Reconciliation of
conflicting parties by encouraging them to cooperate
with the support of third parties; 11. Education, by
transmitting and discussing the psychological compo-
nents of peace through cooperative learning, training
in conflict resolution, constructive use of controversy,
creation of dispute resolution centres and the devel-
opment of awareness of human rights and social jus-
tice; 12. Norms for Policy, as being crucial for sustain-
able peace, where psychological principles and
activism help change norms and policies towards pro-
cesses of a sustainable peace; and 13. The Practice of
Sustainable Peace, fostered by cognitive, affective,
behavioural, structural, institutional, spiritual, and cul-
tural elements. The authors concluded that “decision-
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making within the individual as within the nation can
entail a struggle among different interests and values
for control over action. Internal structure and internal
process, while less observable in individuals than in
groups, are characteristic of all social units”.

In chapter 7, Peter T. Coleman (US) analysed the
essence of sustainable peace, highlighting the basic
commonalities and synthesizing its main components
by using a model of dynamic systems theory and min-
imalism. He outlined an agenda for future study and
education that moves beyond destructive conflict, vio-
lence or war towards sustainable peace solutions.
Instead of a simple, linear model of cause-and-effect
he proposed a more complex, holistic model of sus-
tainable peace that would integrate ecological, biolog-
ical, psychological, social, economic, and other struc-
tural forces, promote transdisciplinary collaboration
and foster sustainable peace through multiple per-
spectives and approaches. These processes go beyond
short-term outcomes (peace treaties, agreements, etc.)
and establish positive conditions for communities.
Through communication and local, regional, and
global networks, partnerships between both science
and policy/practice should emerge to support these
processes. His proposed initiatives included develop-
ing basic theory and research into sustainable peace
with its fundamental conditions and processes.
Applied frameworks should include empirically-tested
theoretical models to foster peace and to enable the
teaching of graduate, multidisciplinary, theory-and-
practice courses on sustainable peace, using transdis-
ciplinary approaches. He suggested a data-based
index for annual reporting on state and regional levels
of sustainable peace. The business and academic com-
munities could develop comprehensive methodolo-
gies beyond early warning and violence prevention,
and measure processes of sustainable peace. Coleman
proposed an annual theory–practice–policy forum,
where policymakers, peace practitioners and scholars
would meet and cooperate on translating research
into practice. This would require a common language
with an integrative platform for transdisciplinary com-
munication and coordination that would contribute
to a new paradigm across scientific disciplines.

Úrsula Oswald Spring addressed a sustainable-
engendered peace as a challenge in the Anthropo-
cene. She examined different peace concepts, from
the Neolithic and agricultural revolutions to the
twenty-first century, such as negative, positive, struc-
tural, sustainable, and cultural peace, noting that none
included long-term violence, authoritarianism, exclu-
sion, discrimination or exploitation, all of which are

deeply embedded in the patriarchal system. In agree-
ment with Betty Reardon she argued that a sustaina-
ble peace requires overcoming patriarchy, militarism
and injustice through: 1. the adoption of a holistic,
gender-equal and feminist perspective; 2. a fundamen-
tal change in the occidental world view to include
feminist values at all levels of society, in the public
domain and in government; 3. a shift from national
security towards human and gender security; and 4.
an increasing global self-awareness of the people,
especially the most vulnerable. She argued that this
sustainable-engendered peace includes ‘power-from-
within’, leading to a preference for change and to a
commitment to action. Such a peace starts from a
positive understanding of power and encourages new
forms of action to overcome all types of oppression.
This concept encourages a process of empowerment
in order to overcome systemic violence, economic
oppression, socio-economic marginalization, lack of
autonomy in decision-making, cultural imperialism
and environmental destruction. This peace is based
on diversity in a world with numerous ethnic, reli-
gious, cultural, and social groups. The integration of
traditional and modern knowledge may offer new
approaches for dealing with conflicts and new ways
of promoting equality and solidarity. From a radical
feminist perspective, she criticized the current world
view arising from greed, exploitation, violence, and
oppression. Her peace paradigm is based on a differ-
ent world view that is inclusive, just, participative, and
equal, and focuses on a holistic, cosmopolitan, ethically
oriented approach with the clean management of natu-
ral resources, ecosystem services, and safe food. This
transformative approach may overcome the patriarchal
system through education, peace-building, mediation,
and negotiation aimed at an ethnically-oriented, gen-
der-sensitive, religiously diverse and just society.

In chapter 9, “Sustainable Peace in the Anthropo-
cene: Towards Political Geoecology and Peace Ecol-
ogy”, Hans Günter Brauch (Germany) argued that
policymakers favouring a transformation towards a
low-carbon society will face opposition. A sustainabil-
ity transition in the energy and transport sectors
would reduce energy costs and dependence on fossil
energy imports from unstable regions. At least two
peaceful outcomes of such a transition process may
be assumed: the probability of energy resource con-
flicts would be reduced; and climate wars, dangerous
climate change and tipping points would become
unlikely. Preventing these conflicts would become a
diplomatic strategy towards sustainable peace. Brauch’s
messages were: 1. Humankind has interfered in nature
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and the earth system, causing it to move towards the
Anthropocene. 2. This transition requires a scientific
revolution for sustainability. 3. The social sciences
must reconceptualize research programmes on peace,
security, development and environment. 4. Irrespec-
tive of multilateral global climate diplomacy, strategies
for a ‘sustainability transition’ must have an economic
rationale. 5. Such strategies may contribute to ‘sustain-
able development’ with ‘human security’ and ‘sustain-
able peace’. 6. Two research programmes, ‘political
geoecology’ and ‘peace ecology,’ may contribute to a
new scientific paradigm. 7. ‘Political geoecology’ adds
a ‘political’ dimension to physical geography. 8. ‘Peace
ecology’ links environmental and peace studies. 9.
‘Sustainable peace in the Anthropocene’ requires a
rethinking of peace, focusing on ‘peace with nature’.
10. The ‘sustainability revolution’ requires a transfor-
mation of global cultural, environmental, economic
and political relations, replacing the dominant strat-
egy of business-as-usual in a Hobbesian world that
may lead to a major crisis for humankind.

42.2.3 Meeting the Challenges of the Twenty-
First Century: Demographic Imbalances, 
Temperature Rise and the Climate–
Conflict Nexus 

The four chapters of the third part (chapters 10–13)
assessed the key challenges and obstacles for sustain-
ability transitions and possible ways of addressing
them. These include demographic and population
imbalances (chapter 10), the consequences of global
warming in a 4°C world (chapter 11), the climate–con-
flict nexus (chapter 12), and the transformation from
complex climate risk cascades to viability and sustain-
able peace in the Anthropocene (chapter 13).

In chapter 10, “Population imbalances: Will they
continue over the rest of the century?”, Hania Zlotnik
(Mexico/US) analysed variations among countries in
current population trends, which are expected to con-
tinue in the medium term. This will maintain today’s
population imbalances and produce a high potential
for marked population growth during this century,
especially in some of the world’s poorest countries.
According to the most recent estimates of fertility lev-
els, 62 countries (19 per cent of the world population
in 2014) had high fertility; another 64 countries (35
per cent of the world population) had intermediate
fertility, and 75 countries (46 per cent of the world
population) had low fertility. Zlotnik’s key messages
were: 1. Current population imbalances result from
different trends in the reduction of fertility. Clear dif-

ferences exist between the countries of high fertility,
intermediate fertility and low fertility in terms of con-
traceptive use, which is lowest in the high-fertility
countries and highest in the low-fertility countries. 2.
Given the differences in levels and trends of fertility
that already exist between the countries, their influ-
ence cannot be erased in the medium term. 3. If the
high-fertility countries could achieve the reductions of
fertility projected by the low variant while all other
countries followed the medium variant, the world
might witness the beginning of population stabiliza-
tion by the end of this century. 4. If the world popu-
lation is to remain below ten billion by the end of this
century, there is an urgent need to accelerate the
reduction of fertility in the countries that still have
high fertility levels, and that countries with intermedi-
ate levels of fertility continue to reduce them. 5. The
use of modern contraception is the major immediate
means of reducing fertility, especially in the high-fertil-
ity countries, where the unmet need for contraception
remains high, especially among low-income groups,
but also in the intermediate-fertility countries. 6.
Increasing use of modern contraception seems feasi-
ble but requires sustained support for family planning,
especially considering that the number of women of
reproductive age in intermediate-fertility countries will
increase over the next two decades. 7. In both the
high-fertility and the intermediate-fertility countries,
the unmet need for contraception is projected to
decline between 2010 and 2030, while in the interme-
diate-fertility countries, the decline in unmet need is
slower, but for the high-fertility countries it is faster
than in the past. 8. Groups of countries will still leave
a substantial proportion of women of reproductive
age with an unmet need for contraception in 2030,
especially in the high-fertility countries where, as fertil-
ity declines and increasing numbers of women wish to
reduce their fertility, the demand for contraception
will likely grow faster than the capacity to meet it. 

In chapter 11, Hans Joachim Schellnhuber, Olivia
Maria Serdeczny, Sophie Adams, Claudia Köhler,
Ilona Magdalena Otto and Carl-Friedrich Schleussner
(Adams Australia; all others Germany) focused on
“The Challenge of a 4°C World by 2100”. Recognizing
the limitations of our understanding, they addressed
processes that are scarcely or not at all reflected in cur-
rent assessments of global warming, including critical
thresholds and tipping points in the earth system, sug-
gesting that the risk of crossing such thresholds might
be much greater than previously thought. The overall
effect of climate impacts has been determined in large
part by the patterns of capital and commodity flows
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and the degree of complexity in social networks.
Another decisive factor driving the nature and scale of
impacts and impact cascades and human vulnerability
is future socio-economic development. The authors’
main messages were: 1. Climate change acts as a mul-
tiplier on other environmental and social stressors,
further increasing the vulnerability of the poor and
those already disadvantaged. In a 4°C world the neg-
ative impacts of increasing temperatures and changing
rainfall patterns on human sectors interact in non-lin-
ear and complex ways and have the potential for cas-
cading impacts that affect the stability and well-being
of societies. 2. Different degrees of vulnerability need
to be taken into account across and within nation
states when the risk of complex and abrupt impacts
combines with the direct effects of unprecedented
heat extremes and asymmetric sea-level rise. 3. Cumu-
lative effects can be mediated and shaped by societal
developments, including population and economic
growth, which in turn affect and are affected by
changes in climate. Climate change will likely widen
the divide between rich and poor, or between more
and less resilient populations. 4. Impacts projected for
ecosystems, agriculture, and water supply in the
twenty-first century could lead to large-scale displace-
ment of populations, with manifold consequences for
human security, health and economic and trade sys-
tems. 5. Given the intricate complexity of the earth
system, impacts may also occur in a non-linear man-
ner, significantly exacerbating the challenge for pre-
cautionary risk reduction and other adaptation meas-
ures. 6. Adaptation policy-making and planning needs
to find ways of minimizing the risks associated with
the impacts of climate change, both expected and
unexpected. 7. The safest course for humanity is to
avoid the unexpected rather than to prepare for it,
and mitigating climate change remains the safest bet
for the lives and well-being of present and future gen-
erations.

In chapter 12, Tobias Ide, P. Michael Link, Jürgen
Scheffran and Janpeter Schilling (Germany) investi-
gated “The climate–conflict nexus: Pathways, regional
links and case studies”. They reviewed the most
recent quantitative and qualitative literature, assessed
empirical, theoretical and conceptual issues, and ana-
lysed case studies. Their key conclusions were: 1.
Research on the climate–vulnerability–conflict nexus
has produced few consensual findings and remains
disputed. 2. Depending on the spatial and temporal
scales of data, large-N studies differ regarding the
impacts of increasing temperatures, precipitation vari-
ability and extremes, lower freshwater availability, soil

degradation, and natural disasters on the onset of vio-
lent conflict. 3. Qualitative studies also provide no
clear picture: climate change in combination with
other political, social, and economic trends seems to
influence the intensity of pastoralist violence in north-
western Kenya, unlike the Nile Basin where coordi-
nated efforts by the major riparian states have been
able to avoid increasing conflict. 4. In Israel and Pal-
estine, confrontational discourses and asymmetric
power structures are more important for the course
of the conflict than availability of water, which is pre-
dicted to decline due to climate change. 5. Possible
reasons for the lack of scientific consensus may
include difficulties in capturing multiple complex
links in theoretical and empirical research on the
dependent and independent variables. 6. Shortcom-
ings also exist regarding methodology and the avail-
ability and quality of data sets, e.g. the onset of civil
war at the country level with an annual temporal res-
olution is more likely driven by other factors than the
persistence of communal violence at administrative
unit levels with a monthly temporal resolution. 7. As
climate change progresses, the relevance of conflict
over adaptation, mitigation and geoengineering
increases, while violent conflict in (peri-)urban areas
may become more likely. 8. The potential impacts of
climate change on societal stability could erode insti-
tutions, and this might trigger a downward spiral of
violent conflict and environmental degradation, while
violent conflict affects the environment negatively. 9.
The debate on climate change and (violent) conflict is
relevant for the debate on sustainability transitions
and sustainable peace: to realize a sustainable world
characterized by low CO2 emissions and small ecolog-
ical footprints, stable, reliable and accountable institu-
tions are needed. 10. Research is needed on the cli-
mate–cooperation nexus, e.g. how climate change can
facilitate cooperation and reconciliation between rival
groups who adapt to common threats such as storms,
floods or droughts.

In chapter 13, “From a Climate of Complexity to
Sustainable Peace: Viability Transformations in the
Anthropocene”, Jürgen Scheffran (Germany) investi-
gated major challenges in international relations caused
by an increasingly complex and interconnected world.
Occurring across different scales, this demands the sta-
bilization of human–environment interactions and the
integration of complexity science with global govern-
ance. Scheffran discussed cases of complex crises
where climate change can be considered as a ‘risk
multiplier’ that disturbs the balance between natural
and social systems and amplifies the consequences
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through complex impact chains. He used an integra-
tive framework of human–environment interaction to
analyse destabilizing developments, tipping elements
and cascading risks, as well as concepts of resilience,
viability and sustainable peace. His conclusions were:
1. Climate change can act as a ‘risk multiplier’ where
the consequences are amplified through complex
impact chains that affect the functioning of critical
infrastructures and supply networks; intensify the
nexus of water, energy and food; lead to production
losses, price increases and financial crises in other
regions through global markets; undermine human
security, social living conditions and political stability;
and trigger or aggravate migration movements and con-
flict situations. 2. Affected systems need to develop
strategies to tackle the problems, including climate mit-
igation and adaptation; building resilient societal struc-
tures; cultivation of diversity and flexibility; social net-
works that facilitate the exchange of knowledge,
income and other resources; new capabilities for dis-
aster management, crisis prevention and conflict reso-
lution; arms control, non-proliferation and disarma-
ment; regional security concepts, crisis prevention,
conflict resolution and confidence-building; and inno-
vative institutional frameworks and legal mechanisms.
3. To avoid a cycle of violence and support, a transi-
tion towards a cycle of cooperation with new con-
cepts of anticipative and adaptive governance is
required, based on the concepts of resilience, viability
and sustainable peace. To influence critical decision
points and adjust actions towards human security,
social resilience and societal stability, ‘win-win’ solu-
tions can help in resource sharing and risk manage-
ment; new social and political structures and institu-
tions; and rules and regulations. The viability concept
can serve as a guiding framework for transition and
transformation processes towards a viable world. 

42.2.4 Research on Global Environmental 
Change, The Limits to Growth, and 
Decoupling and Resource Needs 

In the fourth part, Lourdes Arizpe, Martin F. Price
and Sir Robert Worcester, together with Eckart
Ehlers, reviewed the emergence of the human dimen-
sion of global environmental change, Marit Sjovaag
analysed four reports by the authors of The Limits of
Growth (1972–2012), and Mark Swilling assessed the
work of the United Nations Environment Pro-
gramme’s (UNEP) International Resource Panel.

 In chapter 14 on “The first decade of initiatives
for research on the Human Dimensions of Global

(Environmental) Change (1986–1995)”, Lourdes
Arizpe (Mexico), Martin F. Price (UK), and Sir Rob-
ert Worcester (UK) analysed the institutional frame-
work, the emerging social science issues on global
change, and the initial steps towards a research pro-
gramme on the human dimension of global (environ-
mental) change between 1990 and 1995. Their main
messages were: 1. Between 1986 and 1995 scientists
from the natural and social sciences, politicians and
members of the public recognized the rapid changes
in the biophysical and human systems of our planet,
with climate change and development as key drivers.
2. From the scientific perspective a critical need for
new ways of thinking, data, and approaches to
research emerged, requiring collaboration across dis-
ciplines with a new conceptualization of research
problems, agreements on measurement, and time to
learn to work together. 3. New research strategies
developed on the human dimension of global envi-
ronmental change (HDGEC), within the ISSC’s
(International Social Science Council) research frame-
work and in its subsequent implementation. 3. This
was one of many international initiatives concerning
HDGEC, while much research was carried out by
individuals and groups within and across disciplines at
the local, subnational and national levels. 4. In the
next two decades, substantial advances occurred as a
result of these initiatives.

Eckart Ehlers (Germany), in chapter 15, examined
the “Evolution of the International Human Dimen-
sions of Global Environmental Change Programme
(1996–2014)” by moving from HDP to IHDP (1995–
1996) and offering an overview of the activities of the
IHDP (1996–2014) in its search for stability and sus-
tainability. He assessed IHDP’s new mission and
organizational restructuring and its transformation
into a scientific programme. In an outlook, he exam-
ined the GEC research within the new ‘Future Earth’
initiative. Ehlers’ key messages were: 1. IHDP fulfilled
its mission and paved the way for a new understand-
ing of the interactions between nature and societies.
2. The results from IPCC and the postulate of the
Anthropocene are milestones of a new interpretation
of the interactions between society and nature. 3.
IHDP participated in developing these new para-
digms. 4. Humans have changed the Earth in funda-
mental ways, and as a result stronger commitments
are needed from the social science community to
cope with these threats to Planet Earth. 5. IHDP and
its projects have raised awareness and expanded the
consciousness of the causes and consequences of cli-
mate and environmental change through supporting a
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new ‘sustainability science’ and highlighting its respon-
sibility for society and its well-being. 6. While for mil-
lennia, humanity faced the threat of nature, now nature
is threatened by humankind. 7. A Nobel Prize Laureate
symposium on global sustainability called for new ways
of thinking and a new alliance between nature and soci-
ety, and for new forms of social–ecological systems of
research into global change. 8. The symposium pro-
posed a ‘new social contract for global sustainability’,
with a shift of perception from people and nature to
interdependent social–ecological systems. 9. Human-
kind needs a ‘social–ecological’ innovation and tech-
nologies that work more directly for social justice, the
alleviation of poverty, environmental sustainability,
and democracy. 10. IHDP has contributed to meeting
these challenges.

In chapter 16, “From The Limits to Growth to
2052”, Marit Sjovaag (Norway) reviewed the debate
on The Limits to Growth and its updates from 1972
to 2012. She assessed The Limits to Growth—A Sys-
tem Dynamic Analysis of Planet Earth (1972) and
analysed its key concepts and methodology, its scien-
tific approach and messages, and the immediate reac-
tions to its publication. She examined the update
Beyond the Limits (1993) and the 30-Year Update
(2002), including the reactions to these reports, as
well as the fourth report, 2052—A Global Forecast for
the Next Forty Years (2012); she also reviewed further
resources. Sjovaag’s key messages were: 1. Major
industrial interests saw their wealth and fortunes
threatened. Economists and politicians found their
world view questioned. The population saw economic
growth as the safest option for meeting their needs. 2.
In 1972, the report’s messages were radical and its
plea for a sustainable development path threatened
the established economic, political and industrial
elites. 3. The report was not the only environmental
message that caused hostility. 4. The updates were
presented in different lights, emphasizing ‘hope’ and
‘love’ (1992), and ‘doom and gloom’ (2004). The
authors chose different strategies to engage the world
in a debate about where we are heading. 5. Three dec-
ades later, Graham Turner showed that the model
offered a good description of reality. 6. The global
UN-based governance system has been unable to pro-
duce a globally binding GHG emission reduction
treaty in the forty years since 1972. 7. The four books
concentrated on the ‘physical’ variables of human
development and its global effect, while discussions
on security and social development were absent. The
reports assumed that resource shortages might lead to
social unrest, but did not carry out a closer causal

analysis. 8. The ‘2052’ book included superficial dis-
cussions on quality of life. There was no discussion of
how the political process can solve social problems
caused by climate change. 9. The Limits to Growth
pointed to two stories about how global governance
failed to take action to prevent the challenges high-
lighted in the 1970s, and it incited debate, raised ethi-
cal questions and spurred on a search for deeper
knowledge of our world.

In chapter 17, “Preparing for Global Transition:
Implications of the Work of the International
Resource Panel” (IRP), Mark Swilling (South Africa)
contextualized the activities of the IRP, gave an over-
view of its work, reviewed global resource perspec-
tives, addressed the nexus themes by discussing city-
level decoupling, GHG mitigation technologies, food
systems and trade, examined specific resource chal-
lenges posed by metals, land-use and soils, and water,
and discussed the implications of the IRP’s work for
global transition thinking. Swilling’s key messages
were: 1. In this assessment long-wave theories of tran-
sition were used for understanding its relevance for
anticipatory science. 2. The IRP’s work suggests that
it is unlikely that the industrial epoch can continue
relying on the continuous increase in the consump-
tion of natural resources. 3. Elements in its reports
could be woven into a more robust and systematic
conception of transition: the types of decoupling in
the Decoupling 2 Report, the dietary and land-use
changes in the Land and Soils Report, the key role of
cities in the City-Decoupling Report, and the unin-
tended consequences of a transition to clean energy,
to give a few examples. 4. Three broad conclusions
flow from this analysis: a) The IRP’s reports support
the notion that future well-being must be decoupled
from rising rates of resource use. This requires a fun-
damental restructuring of prevailing modes of produc-
tion and consumption. b) The IRP’s work reveals the
futility of naïve assumptions on what is attainable in a
sustainable world of over nine billion people, mostly
living in cities. Anticipatory science must show that
this cannot continue. A world of over nine billion
people without poverty may well need what was
extracted in 2000. c) The IRP’s work on resource lim-
its and potentials must be integrated into a wider
holistic theory of economic development. 

42.2.5 Developing Theoretical Approaches to 
Sustainability and Transitions

In the fifth part, in chapter 18 Czeslaw Mesjasz
addressed linkages between sustainability and com-
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plexity, deriving lessons from modern systems think-
ing. In chapter 19, Bonno Pel, Flor Avelino and S. S.
Jhagroe developed critical approaches to transitions
theory, while in chapter 20, Mike Hodson, Simon
Marvin and Philipp Späth investigated inter-scalar
dynamics in the differentiated geographies of low-car-
bon transitions, with examples from the UK.

In chapter 18, Czeslaw Mesjasz (Poland) addressed
“Sustainability and Complexity: A Few Lessons from
Modern Systems Thinking”. He identified and assessed
the applications of concepts derived from complexity
studies in the discourse on transition to sustainability
and sustainable development, which are associated
with the growing complexity of ecological and socio-
political systems, and of their interactions. This
includes a clarification of the terminology of complex-
ity and related narratives to provide new insights into
causal links as well as prediction, the normative
approach, and influence upon societal phenomena.
The author came to several conclusions and recom-
mendations concerning sustainability, sustainable
development and transition management: 1. Complex-
ity cannot be defined in a precise way, and thus its
meaning emerges in intersubjective exchange. Applica-
tions in sustainability and sustainable development
may vary, beginning with loosely defined metaphors
and analogies, and ending with various attempts at
operationalization. 2. In many cases, the terms associ-
ated with complexity theory are misused in discus-
sions about sustainability, where their vague meanings
are applied as a kind of decoration, adding a ‘scien-
tific value’ to the discourse. 3. Well-thought-out use of
those concepts would contribute to a better under-
standing of the fast-changing modern world, and
should lead to the development of more effective pol-
icy measures. 4. Sustainability transition and transition
management are based upon ideas drawn from com-
plexity theory and complexity science which relate to
phenomena, processes, names and mathematical
models for studying the complexity of natural and
social phenomena with a set of simple descriptions,
explanations and predictions, including ideas such as
adaptation, the edge of chaos, learning, and self-
organization. 5. It is a challenge to identify and stimu-
late the process of self-organization among the reflex-
ive and self-reflexive members of an autopoietic social
system which is described metaphorically as being at
the edge of chaos. 6. A methodological toolbox
should be open, but at the same time, any ideas and
methods, before inclusion, should be tested for their
conceptual and cognitive validity as well as for their
applicability. The development of sets of indicators

for sustainable development is the first step in this
direction

In chapter 19, Bonno Pel (Belgium), Flor Avelino
(The Netherlands), and S. S. Jhagroe (The Nether-
lands) developed “Critical Approaches to Transitions
Theory”. The authors showed how transitions theory
has started to gain currency among both policymakers
and researchers, and a process of institutionalization
and mainstreaming is increasingly being established.
At the same time, transitions theory remains contro-
versial and questions have been raised about the theo-
rization of agency and transformation dynamics, par-
ticularly about the normative assumptions underlying
intervention strategies. Key issues discussed were: 1.
Critical approaches to transitions theory are guided
by a constructive attitude that reflects distinctly ‘criti-
cal’ elements and avoids polemical juxtapositions
between critical and uncritical transitions approaches.
2. Key questions are addressed through a historical
comparison with the critical-theoretical project initi-
ated by Marx, Horkheimer, Adorno and others to
diagnose the social problems of its time and to artic-
ulate corresponding remedial strategies. 3. Critical
transitions theory runs into various internal contradic-
tions, provides useful insights, and is well equipped to
deal with critical-theoretical paradoxes, but also dis-
plays tendencies towards relapsing into pitfalls. 4. The
relapse into objectivism and ivory tower critiques, into
fortification and scientization, and the negligence of
the normative assumptions underlying transitions
diagnoses and remedies, seems to be the flip side of
the aspiration towards transitions science, where tran-
sitions theory is somewhat uprooted from its origins
in the humanities. 5. There have been considerable
developments towards a more emphatically critical
transitions theory, with many recent advances that
take direct issue with the paradoxes discussed. 6. The
existence of repertoires such as transition manage-
ment, strategic niche management and the technolog-
ical innovation systems framework shows how transi-
tions theory is strongly dedicated to the development
of remedies. 7. The critical-theoretical legacy reminds
us that transitions theory too is shaped by the prevail-
ing social conditions of its time.

In chapter 20, Mike Hodson (UK), Simon Marvin
(UK) and Philipp Späth (Germany) investigated “Sub-
national, Inter-Scalar Dynamics: The Differentiated
Geographies of Governing Low-Carbon Transitions—
With Examples from the UK”. Taking as a starting
point the Multilevel Perspective (MLP), and distin-
guishing niche, regime and landscape levels, the
authors improved the analytical understanding of low-
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carbon transitions at and in between multiple geo-
graphical scales, particularly ‘below’ a national level.
They set out a range of spatial levels relevant to tran-
sition activity, and explicitly identified different, yet
coexisting and interacting, scales of low-carbon transi-
tion activity in the UK. Their key results were: 1. The
MLP approach offers tools for thinking through insti-
tutional and technological conditions and rules
through which regimes reproduce or change over
time. 2. Activities that contribute to a transition (elec-
tricity systems, heat and buildings, mobility systems,
food systems, etc.) have effects of different spatial
reach, and are connected with a wide range of socially
constructed spaces. 3. From a geographical perspec-
tive, both spaces (e.g. cities, regions, neighbourhoods)
and scales (the city scale, the regional scale) are con-
tinually being made, negotiated and remade; transi-
tion activities are defined on national, urban, hyperlo-
cal and even smaller scales. 4. Coalitions are tightly
linked to the space of the national state, promoting a
view of the primacy of markets in low-carbon transi-
tions and the need for effective political coordination
of institutions to shape low-carbon transitions. 5.
Their chapter illustrated the ways in which political-
economic institutional configurations have shaped a
particular low-carbon response at UK national level,
mediated landscape pressures and set conditions for
regime reproduction/reconfiguration and niche activ-
ities. 6. The literature on sociotechnical niches shows
how, why and the extent to which hyperlocal spaces
are ‘protected’ and the limits of geographical protec-
tion where national and local priorities may differ. 7.
Scalar transition activity works on one dimension to
promote top-down low-carbon activity or alternatively
bottom-up activity. 

42.2.6 Analysing National Debates about 
Sustainability in North America 

In the North American geopolitical context Twig
Johnson, Simon Dalby and Juan Antonio Le Clercq
analysed for  the US, Canada and Mexico the con-
straints for sustainability transition. 

In chapter 21, “Policy, Politics and the Impact of
Transition Studies”, Twig Johnson (US) addressed US
interests in linking research and political action as a
key challenge for transition studies. Following the
publication of Our Common Journey: A Transition
toward Sustainability (NRC 1999), a contested presi-
dential election and the terrorist attacks of 9/11
totally changed the political arena for a sustainability
transition. Several universities and research centres

working on sustainability studies shifted to interdisci-
plinary research and teaching, while others estab-
lished new courses, launched a transdisciplinary
approach, and founded new academic journals. The
award of the Nobel Prize for Chemistry for work on
the depletion of the ozone layer (1995) and of the
Nobel Peace Prize to the IPCC and Al Gore (2007),
as well as the increasing number of disasters from
extreme weather events, put pressure on the US gov-
ernment, which failed to react to this but rather secu-
ritized terrorism. The high level of support for envi-
ronmental issues by the Clinton administration was
replaced during the Bush administration with hostility
and the suppression of research results. During the
Obama administration, multinational insurance com-
panies maintained the pressure because of the increas-
ing costs of disaster payments, but the Republican-
controlled Congress together with many lobbyists
continued to block a radical decarbonization. The
problem-solving policies oriented towards sustainabil-
ity have shifted to the states, municipalities, the peo-
ple affected, scientists, engineers and educational
institutions, as well as to non-governmental organiza-
tions (NGOs) and some corporations, who pointed
out the potential for job creation and innovation in a
decarbonized and sustainable economy, where water,
soil, biodiversity, health, food and population growth
were all addressed.

In chapter 22, “Geopolitics, Ecology and Stephen
Harper’s Reinvention of Canada”, Simon Dalby (Can-
ada) examined the consequences of Harper’s policies.
Harper promoted a geopolitical foreign and domestic
policy approach based on energy exports, with the aim
of making Canada an energy superpower. This neo-lib-
eral approach prioritized the market, since its key
objectives were wealth and job creation. His conserva-
tive government withdrew from the Kyoto Protocol,
dropped some regulations concerning environmental
standards, and pushed for a carbon-intensive econ-
omy. Dalby found that six lessons could be learnt: 1)
Activists for a sustainable world in Canada and else-
where generally ignore politics. 2) They primarily
focus on narrow technical environmental matters and
assume that legislation can protect nature in the long
term. 3) They forget that “power has also slipped
away from states as they become enmeshed in compli-
cated international trade agreements where foreign
companies have the rights to sue governments trying
to initiate social and environmental regulations
deemed a challenge to corporate profits”. 4) Dalby
argued that governance driven by the market is often
only a chimera resulting in business-as-usual, rising
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inequality and social unrest. Profit-driven policies
cause long-term market failures and threaten the
future of Earth. The biosphere and human well-being
should not be exclusively managed by market forces.
5) In a globalized world economy, environmental and
climate governance of countries, provinces, cities,
social organizations, corporations and international
institutions, which are often based on competing val-
ues, require cooperation and negotiation of common
interests towards sustainability. 6) Dalby questioned
the ontological premise of competition as the sole
way of reaching sustainable futures, and stressed inter-
and intra-generational equity, cooperation and care
about nature and humans as a different geopolitical
postulate for promoting sustainability globally.

In chapter 23, “Regime Change, Transition to Sus-
tainability and Climate Change Law in México”, Juan
Antonio Le Clercq (Mexico) argued that “the environ-
mental governance perspective points to a relation-
ship between the quality of institutional design,
regime interplay and effectiveness in dealing with
global challenges”. He asked why parliament had
opted for this model of regulation for a governance
regime, and whether this law would have an impact
on Mexico’s environmental policy and lead to a sus-
tainable transition. The law required the government
to establish an inter-ministerial commission whose
objectives should reflect the goals of the National
Development Plan (2007–2012) and be linked to a sus-
tainable human development approach for mitigating
GHG. The law required an Inter-Ministerial Commis-
sion on Climate Change (ICCC) to develop binding
strategic guidelines including a diagnosis of environ-
mental challenges; to formulate a hundred objectives
and reportable goals on adaptation and mitigation;
and to promote a voluntary register of emissions from
the private sector. The decision in favour of a climate
regime permitted the creation of a national climate
policy with only minimal modifications of the existing
environmental law. Climate policy instruments alone
did not grant an effective mitigation and adaptation
process, and after the government changed, climate
policy was downgraded. The government of Peña
Nieto adopted a constitutional change that allowed
the privatization of hydrocarbons, and during the first
three years of his government GHG emissions
increased by twenty-eight per cent. In December 2015
(during COP 21 in Paris) the Law of Energy Transition
was approved by Congress, and this facilitated invest-
ment in renewable energy and moves towards a more
sustainable energy future in Mexico. This adoption of
an energy regime not only weakened the Law on Cli-

mate Change but slowed down Mexico’s transition
toward a sustainable future.

42.2.7 Preparing Transitions towards a 
Sustainable Economy and Society, 
Production and Consumption and 
Urbanization 

Part seven deals with the economic and societal
dimensions of preparing sustainability transitions. Its
seven chapters cover the discourse-institutional per-
spective (chapter 24); new business models relating to
transactions and interactions (chapter 25); and sus-
tainable consumption (chapter 26). Case studies focus
on sustainable consumption and production in China
(chapter 27); the eco-restructuring of the Ruhr as an
example of a managed transition (chapter 28); the
transition towards sustainable urbanization in Asia
and Africa (chapter 29); and university partnerships in
urban sustainability experiments, with evidence from
Asia (chapter 30).

Audley Genus (UK) provided, in chapter 24, a
review of “Sustainability Transitions: A Discourse-
Institutional Perspective”, based on diverse contribu-
tions concerning the role of language and institutional
arrangements. Addressing the complex web of activi-
ties and actors in the transition process, the author
presented a framework for a cross-disciplinary conver-
sation on sustainability transitions, neo-institutional
theory, and critical discourse analysis. Potential insights
were considered from a discourse-institutional perspec-
tive in an attempt to improve understanding of the
problems involved, the issues at stake, and the implica-
tions for policy and practice. The author’s key conclu-
sions were: 1. It is essential to embed or reproduce
pro-environmental or unsustainable values and
actions; the role of language in substantiating the sta-
tus quo and in ‘carrying’ institutional change; and the
role of firms, citizens/consumers and academic
researchers as agents of institutional change or inertia,
or as catalytic intermediaries. 2. Some contributors
have developed combined discourse-institutional
frameworks, highlighting how the discourse of ‘ecol-
ogy’ has ‘disciplined’ the debate about nature in the
Netherlands, leading to new and ‘enduring policy prac-
tices’. 3. Several contributions highlighted different
types of factors and actors in (un)sustainable patterns
of production and consumption and the (in)effective
governance of environmental sustainability-related sci-
ence and technology; others highlighted the potential
or marginalization of certain actors, such as NGOs
and citizens, in grass-roots social movements. 4. Con-
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ceptual issues apply to the definition of the types of
institutions that may be significant to transition gov-
ernance and innovation as well as to a more explicit
analysis of the carriers, mechanisms and processes of
institutionalization, non-institutionalization or de-insti-
tutionalization of arrangements, norms and cultures. 5.
Earlier contributions have lacked a comprehensive
treatment of specific texts, practices and their social
conditions which together (re)produce the institutional
reality of governance in a sustainability transition. 

In chapter 25, Jan Jonker (The Netherlands/
France) and Linda O’Riardon (Ireland/Germany)
studied “New Business Models: Examining the Role
of Principles Relating to Transactions and Interac-
tions”. Recognizing the signals that current economic
ideas no longer function, they found that new ways of
organizing are emerging with relevance for sustainabil-
ity. The results of exploratory research, based on a
series of interviews, demonstrate the relevance of
new business models (NBMs) to create ‘multiple
value(s)’ regarding the task of organization and the
organizing entities. The empirical evidence is com-
bined with theoretical underpinnings to explore the
nature, features and functioning of NBMs. The
authors’ main results may be summarized as: 1. The
world lives in a time of great transition, which is rap-
idly changing the conventional practice of merely eco-
nomic business models. 2. Early NBMs can be gener-
ally categorized into different streams based on the
practice of sharing, trading, and creating. 3. At the
interface of connecting, community-building and
cooperation, renewal, innovation, and thus NBMs
come into existence. 4. The ability to connect increas-
ing social and economic values, such as nature, care,
attention, and money. 5. These connections create
new consortia and constituent configurations of par-
ties. 6. While money no longer predominates as the
only means of trade, economic traffic is based on
‘exchanging and satisfying’ needs; having ‘access to’
the means of production becomes more important
than actually owning them. 7. It is only possible to
organize such an economy cooperatively based on
long-term commitment where securing trust in rela-
tions via collaboration is a necessary condition. 8.
Almost all of the models under investigation included
activities to create an experience or a community or
both that has to do with combining a product or
products with a service or services. 

Chapter 26, “Sustainable Consumption”, by Sylvia
Lorek (Germany) drew key arguments from the litera-
ture on sustainability research. As an early concept,
‘environmental space’ embedded sustainable con-

sumption within natural and social boundaries, and
considered floor and ceiling as well as the space itself,
its size and how to share it. She described various pos-
sible paths of transition to environmental space start-
ing from overconsumption and under-consumption.
Providing a more detailed analysis of the concepts of
both ‘green growth’ and ‘de-growth’, the chapter dis-
tinguished between strong and weak sustainable con-
sumption, and outlined some enabling mechanisms
for sustainable consumption. The author’s key argu-
ments were: 1. Human consumption is embedded in
the boundaries of natural systems but shaped by eco-
nomic, societal and cultural structures. 2. The concept
of environmental space helps us to visualize how the
consumption level of countries, regions or individuals
can be unsustainable if it exceeds upper and lower
limits. 2. The limits often have not been clearly formu-
lated, nor are there concrete suggestions about how
to reach the safe operating space and what the best
pathways are to achieving sustainable consumption;
this is debated. 3. Green growth pathways rely on the
transformative capacity of the economic system and
respect consumer sovereignty. 4. (Global) consump-
tion patterns that recognize these conditions do not
necessarily remain within environmental limits and so
characterize a weak sustainable consumption path. 5.
De-growth paths demand shrinking economic activi-
ties, investment in research, and policies that lead to a
change of systemic structures, 6. A development
favouring sustainable consumption and ‘sustainable
shrinking’ would require enabling mechanisms, fram-
ing conditions for the economy, strong sustainable
consumption governance, and convincing research to
show that it does not lead to adverse consequences,
such as the collapse of economic or social security sys-
tems, and that it is completely different from austerity
or recession situations.

In chapter 27, Hongmin Chen (China) explored
“Sustainable Consumption and Production in China”
as a primary way of addressing the constraints on eco-
nomic development caused by a large population,
severe resource scarcity, environmental pollution and
ecological degradation. China’s consumption has
grown rapidly, in particular among the middle class
and because of the shift to a consumption-driven
economy. This increases the need for sustainable con-
sumption and production (SCP) as a national strategy
for economic and social development that can decou-
ple economic development from environmental deg-
radation. The key messages were: 1. SCP is still facing
crucial challenges as extensive economic growth, une-
ven development, imbalanced expenditure between
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consumption and investment, and rising inequality in
income, accompanied by overconsumption, are chal-
lenging the coordination of development and protec-
tion and is thus aggravating problems of resources
and environment. 2. Weak capacities for scientific and
technological innovation and underdevelopment of
non-governmental organizations in China leave the
government as the main player in SCP, although long-
term capacity for the improvement of SCP lies mainly
in markets, independent technical innovation in enter-
prises, and extensive social participation by civil soci-
ety. 3. SC has not received as much attention as SP
from the government and the public because of the
relatively low proportion of consumption in the GDP
expenditure structure. 4. China’s further reforms are
expected to lift institutional barriers, and to include
the optimization of fiscal and tax systems, adjustment
of the performance evaluation system, transition of
government functions, expansion of market spaces
and social forces, and the construction of the rule of
law. 5. With great efforts, China has made achieve-
ments in SP in some regions, especially improvements
to production efficiency where the pace of improve-
ments appears inadequate to offset the rapid
increases in consumption. 6. SCP has not been clearly
established as a development strategy in China, where
it should be conducted more systematically and effi-
ciently and better integrated in order to reduce dupli-
cation of effort and minimize conflicts. 7. Energy-sav-
ing and environmental protection policies and
practices include the adjustment of the industrial
structure, promotion of a circular economy and clean
production, the Energy Conservation and Emission
Reduction Project, green procurement, and progress
in waste management. 

In chapter 28, Philipp Schepelmann (Germany),
René Kemp (The Netherlands) and Uwe Schneide-
wind (Germany) presented “The Eco-restructuring of
the Ruhr Area as an Example of a Managed Transi-
tion”, demonstrating the importance of regional
actors and factors, alongside external stimuli. Since
the decline of the coal and steel industries was associ-
ated with major job losses, the Ruhr district has been
in transition for four decades. The chapter provides a
narrative of a real-world laboratory for ecological
modernization which became revitalized by invest-
ments and projects. The chapter offered relevant les-
sons for transition management: 1. The managed tran-
sition consisted of three phases: a) After Willy
Brandt’s promise of blue skies, pollution control and
policies for nature conservation helped to establish an
eco-industry (1961–1990). b) Starting with the IBA

Emscher Park, came the ecological reconstruction,
clean-up and urban revitalization of the Ruhr district
(1989–2015). c) The sustainable energy transition initi-
ated regional innovation policies, supported by state
and national energy programmes (2010 onwards). 2.
The transition frame is the yet unfinished socio-eco-
nomic structural change away from coal mining and
heavy industries, together with growing environmen-
tal awareness and protection, building on existing
regional energy clusters and infrastructures. 3. The
region achieved economic strengths in the leading
markets of resource efficiency and sustainable con-
sumption, above the share for Germany and the state
of North Rhine-Westphalia, taking advantage of the
German Energiewende. 4. The eco-restructuring con-
firms many elements of transition management: a
vision shared by most actors, platforms for strategic
thinking, special innovation projects acting as step-
ping stones for transition processes, and special tran-
sition institutions. 5. Institutional entrepreneurs fol-
low different agendas: air quality for health reasons,
environmental amenities, preserving industrial herit-
age, quality of places, labour in the Ruhr area and
halting depopulation. 6. The importance of transition
showcases and real-world experiments to build a con-
stituency behind a product (firms, researchers, public
authorities) was noted. 7. It is difficult to determine
the role of flagship projects in the transition when
success depends on factors like the proximity of coop-
erative actors in the state. 8. Regional actors and city
governments are more cooperative and result-oriented
than national ministries. 9. Ecological restructuring
and energy transition have top-down and bottom-up
elements, where state authorities support innovation
policy for regional specialization, while national author-
ities and the European Commission are funders of eco-
logical restructuring projects. 

Belinda Yuen (Singapore, China) and Asfaw
Kumssa (Kenya, Sweden) analysed, in chapter 29,
“Transition towards Sustainable Urbanization in Asia
and Africa”, two of the world’s least urbanized but
fastest urbanizing regions, where cities are engines of
growth, with high population densities, congestion,
expansion of slums, infrastructure shortages and envi-
ronmental degradation. As rapid urbanization contin-
ues, how Africa and Asia manage the urban transition
affects urban economic efficiency and greenhouse gas
footprints. This chapter compared the urbanization
patterns and transitions of both regions and discussed
challenges and opportunities for sustainable urbaniza-
tion. Major lessons highlighted were: 1. To abandon
business-as-usual practices that impede economic
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growth and efficiencies, lead to social and environ-
mental risks, and ignore the realities of climate
change and resource scarcity, African and Asian cities
have to act towards sustainable urbanization in a way
that is more inclusive, resilient and ecologically effi-
cient. 2. Various Asian and African cities have begun
sustainable urbanization with greener growth and eco-
nomic prosperity, including regulation; green build-
ing, research and technology; and business and com-
munity energy-saving and emission-reduction. 3. Cities
need to invest in infrastructure and to focus on pro-
poor and greener growth strategies to reduce poverty,
create jobs and improve living conditions. 4. Munici-
pal governments and urban authorities should main-
stream policies leading towards energy saving, fewer
sprawls and climate-resilient infrastructure, that
address drainage, flood control, housing, sanitation,
transport and water distribution systems. 5. Rather
than focusing on single pathways to sustainable
futures, the transition is a complex and negotiated
process allowing for some levels of failure and oppor-
tunities to learn. 6. An institutional and policy frame-
work will mutually reinforce sustainable infrastructure
and the management of natural assets, economic
growth, the conservation of resources and the resil-
ience of livelihoods in changing urban circumstances
and at different stages of development. 7. Such effort
needs to build collaboration among different urban
actors (government, private sector, NGOs, people) to
identify policies suitable to local conditions and
needs.

In chapter 30, Gregory Trencher (USA, Canada)
and Xuemei Bai (Australia, China) studied “The Role
of University Partnerships in Urban Sustainability
Experiments: Evidence from Asia”. Starting from the
observation that Asian research universities are form-
ing cross-sector partnerships and implementing socio-
technical experiments for urban sustainability, the
authors examined fifteen cases from Singapore,
Japan, Hong Kong and Korea for knowledge co-pro-
duction and urban sustainability experiments. They
found common attributes (focus areas, actors, motiva-
tions and mechanisms) and investigated functions,
motivations, barriers and significance of roles by dif-
fering societal sectors. Their key findings were: 1. Uni-
versity partnerships addressing urban sustainability are
dominated by technical approaches, with numerous
R&D platforms and competitive funding schemes
privileging the engineering and physical sciences,
although the capacity of technocentric approaches to
reform lifestyles and trigger societal transformations
to sustainability is limited. 2. Since human aspects are

significant barriers in sustainability experiments (for
example, time restraints, lack of unity, poor manage-
ment and leadership), and since the human and soci-
etal dimensions are crucial for the co-design and co-
production of knowledge, more funding opportuni-
ties for the social sciences and humanities are needed
to engage university actors and civil actors in social
innovation-orientated sustainability experiments. 3.
The ability of partnerships to tackle complex social
issues and trigger societal transitions is often con-
strained by existing research projects and institutional
capacities, and calls for interdisciplinarity in sustaina-
bility partnerships to address potential tensions and
obstacles. 4. University partnerships demonstrate a
promising capacity to generate knowledge, technolo-
gies, tools and societal transformations for advancing
urban sustainability, and potentially serve as ‘umbrel-
las’ or ‘portfolios’ for societal experiments and inter-
ventions (i.e. protected spaces or ‘niches’ of innova-
tion). 5. There is a wealth of mechanisms (e.g.
knowledge management, governance and planning,
technology transfer or economic development, techni-
cal demonstrations and experiments, reform of the
built and natural environment, sociotechnical experi-
ments) to co-produce knowledge, co-implement
experiments and magnify societal impacts by the
transfer of lessons.

42.2.8 Examining Sustainability Transitions in 
the Water, Food and Health Sectors 
from Latin American and European 
Perspectives 

In the twentieth century, international politics
focused on hydrocarbons. During the summit in Rio
de Janeiro in 1992 an understanding emerged of the
complex linkages among energy, soil, water, biodiver-
sity and ecosystem services and population growth
and land use changes due to rural, urban and produc-
tive processes. 

Cecilia Tortajada (Mexico/Singapore) and Mar-
tin Keulertz (Germany/US) argued in chapter 31,
“Future global water, food and energy needs”, that
“scarcity, pollution, mismanagement and misalloca-
tion of natural resources will impact every sector on
which humankind depends for survival. In a glo-
balized economy with increasingly free movement of
commodities and financial and human capital, a poor
understanding of the most pressing issues and their
interconnectedness and interdependences will cause
irreparable damage to the Earth and its billions of
people: a clear case of fait accompli.” The Millennium
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Ecosystem Assessment (MA 2005) claimed that the
changes in ecosystem services could produce non-lin-
ear, chaotic, unpredictable and often irreversible tip-
ping points in the environment. Water is crucial for
life and most productive processes, especially for agri-
culture and food production, which still consume sev-
enty per cent of global water. The nexus between
water, food and energy links the productive, service
and domestic sectors, promotes or inhibits socio-eco-
nomic development, and creates well-being and
health globally. As there can be no peaceful develop-
ment with empty stomachs and chronic undernourish-
ment, both authors argued that water, energy and
food security is “at the heart of the development chal-
lenges of the twenty-first century”. In the past these
resources were globally abundant and their use was
considered free. At present both drastic environmen-
tal deterioration and economic globalization are
threatening not only these three resources and their
security, but could also directly affect the survival of
humankind through polluted water and food scarcity.
Population growth, increased demands for hygiene
and new productive processes require more water,
food and energy and thus put pressure on ecosystem
services. Scarce and polluted resources also require
different forms of international and local collabora-
tion that involve all stakeholders. The authors con-
cluded that “getting decision-makers to overcome silo
thinking is key to achieving new policy outcomes. It is
indeed the mega-challenge of our time.”

In chapter 32, “Sustainability Transition in a Vul-
nerable River Basin in Mexico”, Úrsula Oswald
Spring (Mexico) analysed climate impacts in the con-
text of increased organized crime in Central Mexico.
Abrupt slopes, numerous affluents, high population
density in the floodplain, laissez-faire politics, illegal-
ity, governmental corruption, and public insecurity
have produced high levels of dual environmental and
social vulnerability. Using survey data, she examined
the risks perceived by the people and how they
reduced their socio-economic and security risks. She
explored cooperation between people and different
levels of government in extreme events, and asked
how the management of disaster risk reduction could
be enhanced, the social tissue be reinforced, and the
impact of criminal acts be avoided. For dealing with
these complex emergencies, she suggested that a sus-
tainable transition process requires the linking of
socio-economic, political, environmental, judicial, cul-
tural and psychological factors to develop adaptation
and resilience from the bottom up. She proposed a
new governance model, where the political arena

needs to be changed at the local level from vulnerabil-
ity to human and gender security. Human security for
the people requires freedom from fear, want and haz-
ard impacts, as well as freedom to live in dignity.
Empowerment, equality, and equity are key mecha-
nisms for establishing this new arena. She proposed
that all stakeholders should develop a common
agenda, with new activities and agents to change this
complex emergency into sustainable livelihood and
well-being for the most vulnerable people, including
women and girls. Oswald Spring concluded that the
transition to sustainability in the Yautepec river basin
began with a common problem analysis involving cru-
cial stakeholders and a desirable future vision includ-
ing short-, middle- and long-term agendas for social
(equality), economic (development), and gender
(equity) issues.

In chapter 33, Monica de Adrade (Brazil) exam-
ined “Sustainability Transition in the Health Sector in
Brazil”. Brazil faces demographic, environmental and
climate problems aggravated by migration and globali-
zation. To address these challenges, over the past two
decades the government of Brazil has developed mul-
tisectorial and universal public policies, whose objec-
tives are universal health care, zero hunger, family
health, and conditional cash transfer for extremely
poor people. This has improved the indicators of
extreme poverty, hunger, under-five mortality, mater-
nal health, infectious and vector diseases, and primary
education. During the last two decades Brazil has
changed: the traditional epidemiological pattern of a
poor country has given way to the modern diseases of
industrialized countries, and cardiovascular diseases,
cancer and traffic accidents now dominate. She linked
environment policies to health issues, such as biofuel,
hydro-energy, solar power plants, and the reduction of
deforestation in the Amazon Basin, with a reduction
in forest burnings and smoke emissions. These poli-
cies are combined with better urban planning and the
promotion of public transport, and this has improved
air quality. She showed that the health infrastructure
and services are insufficient because of inadequate
financial support. Efficiency, quality and the optimal
use of investments may consolidate the achievements
in the health sector and promote the transition pro-
cess in Brazil. This requires a drastic reduction of
income inequality and intersectorial collaboration
between health, education and social development.
This would optimize existing resources and support a
sustainability transition through new investment in
the Brazilian health and social sector. 



Sustainability Transition with Sustainable Peace: Key Messages and Scientific Outlook 903

42.2.9 Preparing Sustainability Transitions in 
the Energy Sector 

Chapters 34 to 39 in part nine discuss the issues of
sustainable energy transformation (Jürgen Scheffran
and Rebecca Froese), low-carbon transition (Karlson
Hargroves), wind energy technology transitions in
India, Brazil and South Africa (Britta Rennkamp and
Radhika Perrot), sustainability transitions and the pol-
itics of electricity planning in South Africa (Lucy
Baker), Brazilian policies and the politics of energy and
a low-carbon green economy (Eduardo Viola and Lar-
issa Basso), and sustainable electricity transition in
Thailand and the role of civil society (Carl Middleton).

In chapter 34, Jürgen Scheffran and Rebecca Fro-
ese (Germany) focused on “Enabling Environments
for a Sustainable Energy Transformation: The Diffu-
sion of Know-How, Technologies and Innovations in
Low-Carbon Societies”. The chapter started from the
assumption that a sustainability transition addressing
global warming and access to energy requires the dif-
fusion of innovations, investment and learning to sup-
port transformation processes, including new technol-
ogies, products and infrastructures, as well as new
social rules, norms and interactions. Their major con-
clusions included: 1. Developing North–South transi-
tions into green economies requires an enabling envi-
ronment for the innovation and dissemination of cli-
mate-friendly energy systems, including financial
support, smart governance, and new social rules and
norms in order to develop the economic, sociopoliti-
cal and technological capacities of all countries. 2.
Key elements are the international diffusion of know-
how, investments and technologies to establish mar-
ket-creation mechanisms, including production capac-
ities, the demand for low-carbon goods and interna-
tional cooperation between business and government
to adapt technologies to local contexts in a low-car-
bon society. 3. New market opportunities arising from
changes in consumer behaviour could be tapped,
including markets for organic food, goods produced
under responsible practices (fair trade, no child
labour, fair treatment of workers), and low-carbon
products. 4. Governments can take up various policies
to encourage investment in low-carbon and energy
efficient production and transportation systems,
including public procurement of low-carbon products
and technologies; energy performance standards or
mandatory energy labelling schemes; renewable port-
folio standards; blending mandates for alternative
fuels; taxes for high-emission technology or tax incen-
tives for green electricity; tendering procedures for

green electricity or green certificate systems; and feed-
in tariffs. 5. Technology increasingly flows through pri-
vate networks of information and assessment services,
management consultants, financial firms, lawyers and
accountants as well as through technical specialist
groups. 6. Due to the failure of top-down and technol-
ogy-centred approaches, participatory approaches
involving community institutions, local public agencies,
consumer groups, industry associations and NGOs are
essential for successful technology transfer. 7. Multi-
level interactions, social learning and institutions can
help adapt technologies to local contexts. 

In chapter 35, “Considering a Structural Adjust-
ment Approach to the Low-Carbon Transition”, Karl-
son Hargroves (Australia) argued “that the scale and
pace of economy-wide changes required to signifi-
cantly reducing greenhouse gas emissions are akin to
… the application of structural adjustment pro-
grammes (SAPs) in developing countries”. His key
question was: “How can lessons from structural
adjustment programmes inform the low-carbon transi-
tion, and how can a strategic approach be developed
to deliver carbon structural adjustment?” After dis-
cussing the low-carbon transition (35.2) and efforts
towards creating low-carbon economic multipliers
(35.3), Hargroves examined the impacts of structural
adjustment programmes (35.4), efforts towards har-
nessing structural adjustment mechanisms for carbon
management (35.5), and a proposed carbon structural
adjustment road map (35.6). His key messages were
that “economy-wide adjustments to key structures
[involving] multiple actors across society” are needed
that could deliver “sustained economic growth, job
creation, and poverty eradication”. He proposed a
reassessment “of the policy and industrial strategy
used to achieve development”, arguing that “efforts to
achieve a low-carbon transition will need to be bal-
anced with the level of embedded infrastructure in
each economy”, as a transition of “the economy to a
low greenhouse gas emissions future [requires] sophis-
ticated strategies”. He proposed that a ‘carbon struc-
tural adjustment’ may be needed “as a solution to
unsustainable development”, and that we should draw
“on lessons learned … to progress the sustainable
development and climate change response agendas,
and merge this knowledge into an economy-wide
structural change agenda”. He recommended “six key
areas for carbon structural adjustment, namely stand-
ards and codes, government requirements, taxation
and subsides, investment and procurement policies,
professional accreditation requirements, and educa-
tion programme accreditation and requirements”. He
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suggested that for each action we should consider “its
likely ‘Carbon Impact Factor’, and the likely ‘Willing-
ness to Adjust’”. 

In chapter 36, “Drivers and Barriers to Wind
Energy Technology Transitions in India, Brazil and
South Africa”, Britta Rennkamp (Germany/South
Africa) and Radhika Perrot (South Africa) provided a
framework for the analysis of drivers and barriers to
successful technological development (36.2), and
applied it to wind energy technology innovation in
three countries (36.3). They concluded that different
combinations of the seven TIS (technological innova-
tion systems approach) functions predominated in
these countries, where each function might be crucial
for the success or failure of a wind energy innovation
system. Knowledge diffusion, entrepreneurial activi-
ties, experimentation, and resource mobilization were
locked in to each country’s existing knowledge, indus-
trial structures and institutions. This induced positive
externalities and initiated a process of legitimation
within each country. They had a ‘powerful’ technolog-
ical trajectory in common, based on fossil fuels, or
large-scale hydropower in the case of Brazil, and this
impeded switching from one trajectory to an alterna-
tive. The authors concluded that Brazil and India had
succeeded in catching up because major companies
had accumulated innovation capabilities inde-
pendently of public policy incentives, thus speeding
up the development of wind technology systems,
while South Africa had had to start almost from
scratch. They described a partnership with a company
in a mature wind energy market that could trigger the
transfer of knowledge and technology. While in Brazil
a combination of resource mobilization, entrepreneur-
ial experimentation and knowledge diffusion had led
to innovation capabilities, in India there was a combi-
nation of entrepreneurial experimentation, influence
in the direction of search, and knowledge diffusion
from foreign joint ventures. Another crucial innova-
tive factor was the enabling environment, for exam-
ple, market size and trade barriers, where joint ven-
tures stimulated knowledge creation and entrepreneur-
ial experimentation and influenced the direction of
search and eventually legitimation. 

In chapter 37, “Sustainability Transitions and the
Politics of Electricity Planning in South Africa”, Lucy
Baker (UK) defined a ‘just’ transition to sustainability
(37.2), offered an analytical framework for sociotech-
nical transitions (37.3), examined the challenges of
electricity governance (37.4), reviewed South Africa’s
electricity sector in context (37.5), and discussed the
politics of electricity planning (37.6). She concluded

that South Africa’s minerals–energy complex still
retains a key role in decision-making processes in elec-
tricity policy, and that the role of politics in the rela-
tionship between energy and industry is central
because energy-intensive users are also the country’s
major coal mining enterprises and have vested inter-
ests in both supply and demand. She further argued
that in order to meet the needs of the country’s
energy-intensive export-oriented growth trajectory,
South Africa’s IRP (Integrated Resource Plan for elec-
tricity) has simultaneously permitted a low-carbon
niche, supported the expansion of the incumbent
coal-based regime, and facilitated the potential intro-
duction of nuclear energy. Despite plans for signifi-
cant diversification in the electricity mix, Baker noted
that demand is still projected to increase significantly,
although much more slowly than projected; this
reduces the possibility of a transition to sustainability
due to a fundamental disconnect between the crea-
tion of a lower-carbon electricity mix and industrial
demand. She further claimed that while the IRP will
facilitate a renewable energy niche, its ability to
address issues of energy poverty and access to energy
for the poor is limited. She stated that this plan will
not deal with the consumption-led model of eco-
nomic growth or the high levels of national socio-eco-
nomic inequality in consumption and access to
power, and she concluded that any claims of a transi-
tion to sustainability and its governance and policy
must be evaluated from a holistic perspective, includ-
ing social, economic, environmental, financial and
technological factors.

In chapter 38, “Low-Carbon Green Economy: Bra-
zilian Policies and the Politics of Energy, 2003–2014”,
Eduardo Viola and Larissa Basso (Brazil) reviewed
the debate on a low-carbon green economy (38.2), dis-
cussed the Brazilian energy matrix and its transforma-
tions (38.3), examined Brazilian energy policy and pol-
itics (38.4), and criticized crony capitalism and short-
term thinking as major stumbling blocks to a low-car-
bon green economy (38.5). They concluded that Brazil
had not so far adopted the low-carbon green econ-
omy model, and that the share of non-renewable
energy sources had increased during the last decade,
because of a lack of long-term policies towards renew-
ables. Two opposite trends dominated Brazil’s energy
policy: while from 2003 to 2007 the share of renewa-
bles increased, from 2007 to 2014 it declined due to
new deep offshore oil reserves and the use of oil
prices as a policy tool to maintain higher rates of eco-
nomic growth. Energy efficiency remained underde-
veloped because a lack of policy, with no clear direc-
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tion towards decarbonization because crony capitalism
opposed investment in energy efficiency and renewa-
ble energy sources. In Brazil, energy security depends
on cost-effective long-term quality and reliability of
the supply and the transmission systems. The authors
claimed that Brazil lacks strategic planning from gov-
ernment policies down to household budgets and that
measures often simply respond to urgent problems
and create contradictory situations. The authors con-
cluded that only with quality education, transparency,
accountability and rules that challenge privileges in
Brazilian society can a sense of community and
belonging, still absent in Brazilian society, develop.

In chapter 39, “Sustainable Electricity Transition in
Thailand and the Role of Civil Society”, Carl Middle-
ton (UK/Thailand) examined the role of civil society
in Thailand’s sustainable electricity transition (39.2),
analysed the emergence and embedding of Thailand’s
incumbent electricity regime (39.3) and the role of
civil society in sustainable electricity transition (39.4),
and discussed efforts towards decentralizing and
democratizing electricity (39.5). Taking a multilevel
perspective, Middleton explained the emergence and
opposition to change of Thailand’s electricity regime,
which since the 1980s has been transformed from a
state monopoly into a partially-privatized structure.
Taking a political economy approach, he analysed
Thailand’s energy regime as a coalition of actors,
including the state utility, its labour unions, and vari-
ous independent power producers. Structural changes
had been caused by shifts in ‘landscape’ at the global
and national scales. While civil society groups sup-
ported the changes, elites had tried to limit their role.
Incremental reforms were accommodated by the
regime, including the growing contribution of distrib-
uted renewable energy generation and energy conser-
vation, the creation of an independent regulator, and
a small increase in civil society participation and
accountability of the power planning process. Middle-
ton argued that civil society groups had challenged
the regime, opposed problematic projects, advocated
a progressive policy, and proposed alternative plans,
values and visions for Thailand’s electricity sector. In
his view, “the ST approach and MLP has helped
explain why the structure of the incumbent electricity
regime has remained relatively intransient, despite the
argued-for benefits of electricity sector reform, and
from the perspective of ongoing broader environmen-
tal, social and political challenges in Thailand”.
Reviewing the sustainability transition management lit-
erature, he pointed to strategies and policies that could

transform Thailand’s incumbent electricity regime in
the direction of sustainability. 

42.2.10 Relying on Transnational, International, 
Regional and National Governance for 
Strategies and Policies Leading Towards 
Sustainability Transition

In chapter 40, “Governance of Sustainable Develop-
ment in Knowledge Democracies—Its Consequences
for Science”, Roeland J. in ‘t Veld (The Netherlands)
examined sustainable development, knowledge
democracy, transdisciplinarity, and an agenda for
future science organization. He argued that transdisci-
plinarity contributes to tackling the ‘wicked’ problems
of sustainable development, and that knowledge
democracies address the organization of science in
society. Independent disciplinary scientific research
becomes more complicated given the growing interde-
pendencies between politics, media and science.
Reflexive mechanisms complicate the reactions of the
public to scientific findings. Scientific activities are
performed by many organizations, governments and
enterprises, by NGOs and individual researchers, and
by specialized research organizations, such as universi-
ties. Governments stimulate and finance research to
further national competitive positions and innovation,
and to contribute to an attractive cultural climate. As
sustainable development is long-term, multilevel and
complex, consistent and stable science policies have
free access to scientific sources for local and regional
public authorities and citizens’ initiatives. Innovation
originates in local and regional communities, so free
access is necessary for participatory democracy. The
Humboldtian university is not interested in transdisci-
plinary trajectories, while the American university has
rendered services to society based on centuries of
institutional value formation. European nation states
developed advisory bodies and semi-autonomous
agencies to perform boundary work between science
and politics. If a knowledge democracy is accompa-
nied by populist tendencies, political hostility to these
intermediaries grows fast. Sustainability problems
necessitate transdisciplinarity but political conflicts
are fought by playing two-level games. As the political
controversy may lead to a dead end, an attractive strat-
egy is to accuse the knowledge source of the oppo-
nent of a lack of trustworthiness. This indirect accusa-
tion will not stimulate the willingness of scientists to
participate in transdisciplinary trajectories. In advanced
societies the quantitative dimensions of research activi-
ties will increase, as large proportions of the popula-
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tion create new knowledge and productive activities
become more knowledge-intense. Transdisciplinarity
and participatory democracy are more closely inter-
woven. Scientists who are successful in transdiscipli-
narity have insights into the rationality of politicians.
Adequate governance arrangements for acceptable
equilibria between different modes of knowledge pro-
duction make necessary a redesign of the external and
internal organization of scientific institutions. Peace-
ful coexistence between different research orienta-
tions in universities, and the organization of science,
are focal issues for sustainable development. 

Finally, in chapter 41, “Discourse and Practice of
Transitions in International Policy-Making on Resource
Efficiency in the EU”, Sander Happaerts (Belgium)
examined sustainability transitions and international
policy-making, focusing on policy implications, the
green economy, and resource efficiency in the EU.
Happaerts’ key messages were: The transitions dis-
course in the EU’s resource efficiency policy demands
changes in our way of life. With this discourse policy
officials wanted to strengthen awareness that deeper
societal changes are needed to achieve a more sustain-
able use of natural resources. In the context of inter-
national green economy policies, transitions thinking
puts the emphasis on deep change and a comprehen-
sive systems approach, and its principles and assump-
tions differ from a radical approach. Its economic
framing limits the policy choices and focus on
improved market dynamics. This discourse on the
EU’s resource efficiency policy is more than a change
of terminology, and many policy components show
that transitions thinking as symptoms of a change in
the mindset of EU policy-making circles remains
below the level of a true transition. The adoption of a
long-term, systemic perspective and the awareness of
the need for fundamental changes clash with the
organization and routines of EU policy-making, which
resist radical change. EU policy is built predominantly
on incremental policy-making. Transition governance
looks more like regular policy-making than theoretical
transition governance. In the transition towards sus-
tainable materials management in Europe, policies
and institutional modifications for fundamental
changes are not yet in place. Future research should
address three questions about international policy-
making in sustainability transitions. Scholars should
assess whether transitions thinking is permeating EU
policies. The example of regional policy suggests that
other EU policy processes are also moving towards
fundamental and systemic changes. Additional cases
beyond the EU are needed to integrate the author’s

case study into a universal framework. From the per-
spective of multilevel governance, research needs to
address how such international policy can be linked to
bottom-up processes of innovation. Some are pro-
pelled by ambitious national and subnational govern-
ments, and they are likely to become a model for diffu-
sion when their ideas are picked up at the international
level. 

42.3 From Disciplinary, Multi-, Inter- 
and Transdisciplinary 
Approaches towards 
Transformative and Anticipatory 
Science

The linkages between sustainability transition and sus-
tainable peace require bridge-building between differ-
ent scientific disciplines in the natural and social
sciences and different research programmes of politi-
cal science: on the one hand between environmental
and development studies, especially those that focus
on sustainable development, and on the other
between peace and security studies. This requires a
fundamental shift from narrow disciplinary and pro-
gramme-specific approaches to multi- and interdisci-
plinary perspectives as well as transdisciplinary and
transformative research designs and policy proposals.

Each discipline has its specific epistemology, its
premises and its methods of generating new knowl-
edge. As the problems and issues that need to be
examined scientifically become more complex, multi-
disciplinarity offers a first step in analysing complex
problems from different disciplinary perspectives.
These multidisciplinary studies rely on the methodol-
ogies of their respective disciplines.

The Swiss scholar Jean Piaget4 who worked simul-
taneously in different disciplines, e.g. in developmen-
tal psychology, cognitive theory and genetic episte-
mology, pioneered a new transdisciplinary scientific
approach, which resulted in educational reforms. Pia-
get promoted communication among different disci-
plines, and in the 1960s he proposed using the term
‘interdisciplinary’. He applied interdisciplinarity to
pedagogic units or modules in order to integrate
knowledge from different disciplines. This interdisci-
plinary approach was taken up by new approaches
and fields, such as bioengineering and brain sciences. 

Brauch, Dalby and Oswald Spring (2011) suggested
the creation of a ‘political geo-ecology’ for the
Anthropocene by linking the ‘geoecology’ approach
of physical geography (Huggett 1995) with the ‘politi-
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cal’ dimension of the human security approach within
political science and peace and security studies. The
goal was to sensitize social scientists to take the
results of the natural and earth sciences on global
environmental change into account and to ask natural
scientists to bring the political and security dimen-
sions into their research paradigms and teaching on
Earth Systems Science (ESS) and Earth Systems Anal-
ysis (ESA). Within the social and political sciences,
Oswald Spring, Brauch and Tidball (2014) proposed a
‘peace ecology’ approach that would encourage bridge-
building research and discourse between two parallel
research programmes, each of which often ignored the
results of the other (see chapter 3 by Stephenson).

Given the complexity of the Anthropocene, of
global environmental change and of resource scarcity,
several research centres and think tanks proposed
transdisciplinarity as a new scientific approach to
overcome the narrow disciplinary boundaries of spe-
cialized subfields and epistemic schools of knowledge
creation. Darbellay (2015: 165) has argued that 

the increasing interest in ITD [inter- and transdiscipli-
narity] reflects a growing awareness of the multidimen-
sional complexity of research contexts and objects and,
hence also, of societal issues that require the greater syn-
ergization of institutionalized disciplinary skills. Today,
the implementation of this type of approach responds
to a need within the community of researchers, who
must provide answers on a daily basis to theoretical and
practical questions that are highly complex and not
reducible to a single disciplinary point of view. 

For Hirsch Hadorn, Hoffmann-Riem, Biber-Klemm et
al. (2008) and Jaeger and Scheringer (1998), transdis-
ciplinarity refers to “the cause of the present problems
and their future development (system knowledge)”; to

the “values and norms … [to] be used to form goals of
the problem-solving process (target knowledge)”; and
to “how a problematic situation can be transformed
and improved (transformation knowledge)”. They
argue that “transdisciplinarity requires adequate [ways
of] addressing … the complexity of problems and the
diversity of perceptions of them, that abstract and
case-specific knowledge are linked, and that practices
promote the common good” (Hirsch Hadorn/Hoff-
mann-Riem/Biber-Klemm et al. 2008; Pohl/Hirsch
Hadorn 2007; Jaeger/Scheringer 1998; Mittelstrass
2003; Brand/Schaller/Völker 2004). 

While “multidisciplinarity draws on knowledge
from different disciplines but stays within their
boundaries” (Choi/Pak, 2006), a definition of trans-
disciplinary and interdisciplinary research5 states:

Transdisciplinary Research is defined as research efforts
conducted by investigators from different disciplines
working jointly to create new conceptual, theoretical,
methodological, and translational innovations that inte-
grate and move beyond discipline-specific approaches
to address a common problem. Interdisciplinary
Research is any study or group of studies undertaken by
scholars from two or more distinct scientific disciplines.
The research is based upon a conceptual model that
links or integrates theoretical frameworks from those
disciplines, uses study design and methodology that is
not limited to any one field, and requires the use of per-
spectives and skills of the involved disciplines through-
out multiple phases of the research process.

In short, transdisciplinarity refers to a research strat-
egy that establishes a common research objective that
crosses disciplinary boundaries. The goal is to create
a holistic approach by addressing complex problems
that require close cooperation between several disci-
plines, such as brain or cancer research or issues of
global environmental change, where medical, behav-
ioural, environmental, economic and political
sciences work together. Funtowicz and Ravetz (1993)
argued that “transdisciplinarity can help determine
the most relevant problems and research questions
involved” (Funtowicz/Ravetz 1993, 2003). 

Holistic system analysis (Güvenen 2015) also con-
tributed to transdisciplinary research, which includes
all possible aspects and focuses on the interaction
among different elements. Transdisciplinarity takes a
structural approach (Nicolescu no/year) and distin-
guishes between different levels of analysis. The sur-
rounding conditions facilitate dynamic adjustment of
undesirable disturbers. Of particular interest is a sys-

4 Jean Piaget and Barbara Inhelder (1969) argued that
meta-thinking and behaviour are not simply acquired
from the outer world but emerge from within, in rela-
tion to the outside. His constructivism is embedded in
social, economic, environmental, political, gender and
cultural structures. According to Piaget’s epistemology
the development of a child’s knowledge came about
through understanding of the chronological sequences
and the structural interrelations among each of these
processes, their advances and sometimes also their
regressions. He used empirical data to show how a sim-
ple structure becomes more complex, then global, and
how this generalizable structure may permit a sustaina-
ble transition process. From this epistemology comes
the idea of complex structures, processes, and social
interactions, where a sustainable-engendered peace may
help overcome greed, social differentiation, discrimina-
tion, and violence.

5 “Definitions”; at: <http://www.hsph.harvard.edu/trec/
about-us/definitions/> (4 February 2016).
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temic dissipative and self-regulating approach, based
originally on Ilya Prigogine and the thermodynamic
understanding of processes (Prigogine/Stengers 1977:
184) and Haken’s (1983) Synergetics. 

These ‘dissipative and open systems’ operate out-
side and mostly far from thermodynamic equilibrium
in a setting where energy and matter are exchanged.
Prigogine characterized the ‘dissipative structures’
with the spontaneous appearance of anisotropy6 or
symmetry-embracing processes, where complex and
often chaotic structures interact and create unpredict-
able new system formations. These dissipative systems
are part of a permanent dynamic process which cre-
ates a new equilibrium among the existing structures
and substructures, but also among the flows at differ-
ent levels. The outcomes are permanently changing
processes and new structures, which are far from equi-
librium but able to maintain some dynamic function-
ality within the global system. 

Niklas Luhmann (1991) applied dynamic system
analysis to sociology and used the term ‘autopoiesis’,
which originally described and explained the nature
of a living system (Maturana 1996, e.g. a biological cell
consisting of various biochemical components such as
nucleic acids and proteins which are organized and
bound in a cell nucleus). Luhmann’s term ‘autopoie-
sis’ refers to the complexity of dynamic systems which
interact with the complexity of the environment. Luh-
mann insisted on the radical nature of the concept
and assessed five key characteristics: autonomy, emer-
gency, operative closure, self-structuration and auto-
poietic reproduction. These elements are essential for
the analysis of new risks and uncertainties caused by
changes in the environment and social behaviour in
the Anthropocene.

In chapter 5, Uwe Schneidewind, Mandy Singer-
Brodowski, and Karoline Augenstein proposed mov-
ing from a ‘transdisciplinary’ approach to a ‘trans-
formative science’, while in chapter 17 Swilling sug-
gested an ‘anticipatory science’. The concept of

‘transformative research’ or ‘science’ has been used
since the 2000s for a new approach that cuts across
the dominant scientific paradigms. The US National
Science Board (2007) adopted the following working
definition of ‘transformative research’: “[it] involves
ideas, discoveries, or tools that radically change our
understanding of an important existing scientific or
engineering concept or educational practice or leads
to the creation of a new paradigm or field of science,
engineering, or education. Such research challenges
current understanding or provides pathways to new
frontiers”.

Building on this approach, in World in Transi-
tion—A Social Contract for Sustainability, the WBGU
(2011: 21–23, 321–356) referred to “four transformative
pillars of the knowledge society”: ‘transformation
research’ and ‘transformation education’, as well as
‘transformative research’ and ‘transformative educa-
tion’. It proposed (2011: 21) that ‘transformation
research’ should “specifically addresses the future
challenge of transformation realisation” by exploring
“transitory processes in order to come to conclusions
on the factors and causal relations of transformation
processes” and should “draw conclusions for the
transformation to sustainability based on an under-
standing of the decisive dynamics of such processes,
their conditions and interdependencies. … Transform-
ative research supports transformation processes with
specific innovations in the relevant sectors and it
should encompass, for example, “new business mod-
els such as the shared use of resource-intensive infra-
structures, and research for technological innovations
like efficiency technologies” by aiming at a “wider
transformative impact”. Uwe Schneidewind and
Mandy Singer-Brodowski (2013) and Maja Göpel (2017)
have developed this transformative approach further
for climate policy and for research on sustainability
transition.

The International Social Science Council (ISSC
2012: 21–22) in its report on the Transformative
Cornerstones of Social Science Research for Global
Change identified six cornerstones: 1) historical and
contextual complexities; 2) consequences; 3) condi-
tions and visions for change; 4) interpretation and
subjective sense-making; 5) responsibilities; and 6)
governance and decision-making. The report con-
cluded that

the transformative cornerstones framework speaks to
the full spectrum of social science disciplines, interests
and approaches—theoretical and empirical, basic and
applied, quantitative and qualitative. By not fashioning a
global change research agenda around a substantive

6 According to Encyclopedia Britannica at: <http://global.
britannica.com/science/anisotropy>, ‘anisotropy’ refers
in physics to “the quality of exhibiting properties with
different values when measured along axes in different
directions. Anisotropy is most easily observed in single
crystals of solid elements or compounds, in which
atoms, ions, or molecules are arranged in regular lat-
tices. In contrast, the random distribution of particles in
liquids, and especially in gases, causes them rarely, if
ever, to be anisotropic. A familiar example of anisotropy
is the difference in the speed of light along different
axes of crystals of the mineral calcite.” 
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focus on concrete topics—water, food, energy, migra-
tion, development, and the like—the cornerstones are
not only inclusive of many social science voices but, per-
haps most importantly, show that climate change and
broader processes of global environmental change are
organic to the social sciences, integral to social science
preoccupations, domains par excellence of social sci-
ence disciplines. … The transformative cornerstones of
social science function not only as a framework for
understanding what the social sciences can and must
contribute to global change research. They function as a
charter for the social sciences, a common understand-
ing of what it is that the social sciences can and must do
to take the lead in developing a new integrated, trans-
formative science of global change.

The seventh conference of the Sustainability Transi-
tions Research Network (STRN) in September 2016
will take as its theme “Exploring Transition Research
as Transformative Science”. Contributions have been
invited that “[focus] on the conceptual and methodo-
logical challenges of transformative science, i.e.
research that is actively involved in societal transforma-
tion processes”. The speakers are invited “to reflect on
the challenges and lessons learned in concrete
research projects, on theoretical contributions advanc-
ing our understanding of transitions, and on the role
of science and scientists involved in transitions to sus-
tainability”.7

Various initiatives by the US National Science
Board (2007), the ISCC (2012), and the STRN (2016)
have called for a new scientific paradigm in research
into both global environmental change and sustaina-
bility transitions. The policy dimension should be
included in the research design, by moving from
knowledge creation to action, to policy initiatives,
development and implementation. 

These efforts are still highly dependent on the top-
down efforts of governments and multinational enter-
prises. In the South, meanwhile, many excluded stake-
holders have for decades put into practice a trans-
formative education, e.g. by implementing the
pedagogy of liberation inspired by Paulo Freire (1970,
1975). These excluded social groups promote trans-
formative processes from their daily situation of mar-
ginalization, violence and exclusion, and promote sus-
tainable livelihoods not for elites, but for wider social
groups (Benavenides 2015; Silvia/Tavares 2015).

42.4 Need for Research: Deficits and 
Mapping 

There have been few systematic intellectual exchanges
between the early US pioneers on sustainability transi-
tions such as the Tellus Institute in Boston, the sugges-
tions by Speth (1992) and the Report of the NRC
(1999), and the Dutch Knowledge Network on Sys-
tems Innovations and Sustainability Transition
(2005–2010) that has since influenced the sociotech-
nological debate in the social sciences in Europe.
Both approaches largely excluded the demand side,
the values, preferences and behaviour of human
beings as customers and citizens. 

We need to integrate the contributions of the dif-
ferent disciplines on the spatial, scientific, economic,
societal and cultural dimensions of sustainability tran-
sition into a wider and more holistic approach. The
report on a Social Contract for Sustainability (WBGU
2011) took the earth systems and the global economic
and social megatrends (chapter 1) into account as well
as changing values (chapter 2), stages of the great
transformation (chapter 3), and its technical and eco-
nomic feasibility (chapter 4), as well as transformation
governance (chapter 5) and the agents of transforma-
tion (chapter 6), including ‘transformative science’
and education (chapter 7). This approach was taken
up by UNDP and was discussed by scholars from
developing countries in June 2012 in Rio de Janeiro.
So far, most approaches have been top-down and not
bottom-up and have often involved only policymakers,
opinion leaders in society, scientists and a few busi-
nesspeople. However, there have also been many
grassroots movements calling for slow growth or ‘de-
growth’ strategies (<http://www.degrowth.org/>),
primarily for the industrialized countries.

In both the top-down and bottom-up approaches
and initiatives, there has been no relationship between
the call for sustainability transition and the normative
goal of a sustainable peace and processes of conflict
resolution and negotiation. The root causes of
exploitation, discrimination, violence, neo-colonial-
ism, and authoritarian leadership have been ignored.
Greed has prevailed and since the 1970s has resulted
in a rising level of social inequality and the accumula-
tion of wealth by the top one per cent of the popula-
tion, the super-rich. So far, only a few modest efforts
by governments and social movements in Africa, Asia,
Latin America, Europe and Australia have begun to
link the transition process with sustainable peace ini-
tiatives.7 See at: <http://www.ist2016.uni-wuppertal.de/filead-

min/ist2016/Call_for_Papers_IST_ 2016.pdf> (6 Febru-
ary 2016).
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Research on ‘sustainable peace’ exists in the con-
text of peace psychology (see chapters 6 and 7 by
Coleman and Deutsch), and of conflict prevention
and conflict and post-conflict peace-building, but it
scarcely exists in the context of environmental prob-
lems, nor is there a focus on ‘peace with nature’. An
attempt to widen this narrow approach was made by
Oswald Spring in chapter 8 by bringing in the debates
on the root causes of violence with gender and patri-
archy, and in chapter 9 by Brauch, who discussed the
concept in the context of GEC in the Anthropocene.
Since the 1990s the ecumenical movement has been
calling for justice, peace and the preservation of crea-
tion, and more recently Pope Francis issued Laudato
Si (2015), an encyclical on the environment. This is the
first papal statement on the issue directed not just to
the Catholic church but to “all people of good will”. 

So far hardly any research results exist on linking
the process of ‘sustainability transitions’ with the nor-
mative goal of a ‘sustainable peace’. The emerging
debate on climate change and security (Gleditsch
2012; Scheffran/Brzoska/Brauch et al. 2012) in the
Anthropocene (Dalby 2007, 2009, 2013, 2014, 2015,
2016; Brauch 2009) and on the nexus between water,
food, energy and biodiversity security (Oswald Spring
2016) has crossed the boundaries between researchers
working on GEC and those who work on security,
both from a narrow military perspective and on
human security from a liberal security and peace
research perspective. 

Only a few scholars have addressed the linkages
between environmental and peace studies (Kenneth
Boulding in the 1960s and 1970s; Conca 2002; Amster
2014; Oswald Spring/Brauch/Tidball 2014 and the
other authors of the IPRA’s Ecology and Peace Com-
mission (EPC)). However, so far there is no system-
atic conceptual, theoretical, empirical and scenario
research that addresses the possible consequences
and impacts of strategies, policies and measures aim-
ing at ‘sustainability transition’ on international rela-
tions, on international and national security or on
‘sustainable peace’.

Robert W. Kates and Thomas M. Parris (2003:
8062) discussed “Long-term Trends and a Sustainabil-
ity Transition” and found “10 classes of trends, which
makes them complex, contradictory, and often poorly
understood”. They argued that “each class includes
trends that make a sustainability transition more feasi-
ble as well as trends that make it more difficult. Taken
in their entirety, they serve as a checklist for the con-
sideration of global trends that impact place-based
sustainability studies.” 

Using the NRC (1999) report, Kates and Parris
(2003: 8062) added “material related to peace, secu-
rity, and globalization” and described “10 major
classes and 26 long-term global and regional trends
that make a sustainability transition more feasible as
well as more difficult”. They indicated a “paradox of
sustainable development [that] lies in the need to
meet human needs through growing affluence and
economy and the threat to the planet that such afflu-
ence poses through rapid and growing consumption”.
In their view, sustainability transition “reflects a pro-
cess of globalization or interconnectedness, emerging
forms of governance, and changing institutions and
values” (Kates/Parris 2003: 8063). They argued that
“favourable shifts in investment, income, and job
opportunities in some parts of the interconnected
world are accompanied by the loss of jobs elsewhere,
unpredictable withdrawals of capital, and a deepening
divide in needed skills and innovation, all adding new
sources of instability for the world.” 

The post-development agenda called the Sustaina-
ble Development Goals (SDG) promotes, in its goal
16, ‘Peace and Justice’: peaceful and inclusive societies
with access to justice for all and the building of insti-
tutions that are accountable, inclusive, effective and
equal for all citizens, regardless of gender, race, caste,
social class or age. Pisano, Lepuschitz and Berger
(2014: 23) noted that the UN Secretary-General’s
High-Level Panel of Eminent Persons on the Post-2015
Development Agenda proposed 

that two out of ‘five transformative shifts’ for the Post-
2015 agenda should consider to (a) build peace and
effective, open and accountable institutions for all (with
responsive and legitimate institutions that encourage the
rule of law, property rights, freedom of speech and the
media, open political choice, access to justice, and
accountable government and public institutions), and
(b) forge a new global partnership that involves govern-
ments but also other stakeholders, including people liv-
ing in poverty, civil society and indigenous and local
communities, multilateral institutions, local and national
government, the business community, and academia.

Without taking up this suggestion, they reviewed the
“sustainability transition initiatives undertaken in six
EU member states (Austria, Belgium, Finland, France,
Germany, and [The] Netherlands)” but without discuss-
ing the prospective impacts of these sustainability tran-
sitions initiatives on European and international peace
and security. Nevertheless, all the attempts mentioned
basically addressed processes of decarbonization but
did not go further to processes of dematerialization,
the recovery of ecosystem services, or resource recov-
ery. The peace dividend was overlooked. 
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42.5 From Knowledge to Action: 
Sustainability Transition with 
Sustainable Peace 

There is little or no scientific knowledge about the
possible consequences and impacts of global and
national strategies, policies and measures dealing with
national and international peace and security or
achieving the goal of sustainable peace with increased
global equity and social justice. Policy-relevant consid-
erations on the linkages between “Sustainability Tran-
sition with Sustainable Peace” are even scarcer.

How can we move from knowledge to action to
achieve ‘sustainability transition’ with ‘sustainable
peace’ in the Anthropocene? ‘Anticipatory’ and ‘trans-
formative’ research and science mean integrating a
‘proactive policy perspective’ into research design.
There must be a shift away from the dominant policy
perspective of business-as-usual. This leads to ignoring
the challenges and postponing action (or to non-
action) and calls for ‘reactive policies’ of adaptation
by technical and military means. In this way the aim is
to contain the causes instead of addressing them in a
sustainable scientific way and developing a process of
‘anticipatory’ sustainability transition.

However, this alternative paradigm and vision has
almost totally ignored the dimension of international
peace and security. A proactive policy perspective
requires a systematic analysis of the constraints and
opposed political and societal actors at national and
local levels. This should include, for example, busi-
nesses and workers involved in the fossil fuel indus-
tries, especially in coal, natural gas and oil and in the
fossil fuel and nuclear energy sectors. 

Apart from global climate change, losses in biodi-
versity and increased levels of soil degradation and
desertification and degradation, scarcity and stress of
water have received less scientific attention; similarly,
there is less public awareness of these issues and they
are accorded a much lower political priority. For all
these sectors both ‘anticipative’ scientific research and
‘proactive’ policy activities are needed.

The systemic model shown in figure 42.1 presents
an analysis of natural and anthropogenic impacts on
the earth system. There are several doubts about the
impacts of chemical pollution and so new research is
needed in order to obtain safe scientific data. The
greatest impact on the earth system, following data
provided by Rockström, Steffen, Noone et al. (2009),
is loss of biodiversity, and this affects flora and fauna,
ecosystem services, soil composition and food pro-
duction, but also the mitigation for climate change. 

The nitrogen flow is another threat. Together with
other national and international institutions the FAO
(2013) has promoted a soft approach to agriculture.
They encourage the composting of organic waste and
nitrogen fixation of microorganisms from the air to
the soil (Azospirillum, Rhizobium), as well as a asso-
ciation of crops and mixed farming. 

The melting of glaciers is a further danger. Schelln-
huber and Martin (2014) argued that the ice shields of
the Antarctic and of Greenland, as well as other gla-
ciers, could trigger dangerous tipping points, while in
the Indian subcontinent, in parts of China and in the
Andes progressive melting of glaciers (Painter 2007)
has occurred. This may create threats from glacier
break-ups, as well as leading to a lack of drinking
water for people who depend exclusively on meltwa-
ter. 

As discussed in the introductory chapter, climate
change (IPCC 2013, 2014a, 2014b), soil erosion, loss
of natural fertility and desertification, and loss of
phosphorous may seriously impact on food produc-
tion (FAO 2016). This poses a threat to an ever-
increasing population with changing dietary habits
and calling for more meat and dairy products. 

Finally, lack of water and increasing pollution has
become another serious threat. Some conflicts are
related to drought, lack of pasture for pastoralists,
and lack of water facilities (e.g. in the Sahel countries,
as also in Kenya, Sudan, etc.). During the last century,
the world’s population increased threefold and water
use sixfold, partly because of changing habits of
hygiene, but also because of massive water pollution
from mining and oil extraction. In dryland areas, elec-
tricity production has caused serious threats to sur-
vival, further exacerbated by climate change and
extreme events. The anthropogenic impacts of global
environmental change and extreme events, together
with business-as-usual behaviour with respect to natu-
ral resources, have put pressure on the natural cycles
of nitrogen, phosphorous, sulphur, and dioxide. 

Resource management has become more complex
because of GEC. It now includes alternative
approaches to managing water and energy, the resto-
ration of ecosystems, and the recovery of depleted
soils (figure 42.2). If ‘transformative’ science and pro-
gressively ‘dematerialized’ technologies can be imple-
mented, effective strategies, policies and measures of
mitigation and adaptation may emerge, and sufficient
financial support, effective governmental and societal
institutions, and active participation by citizens and
stakeholders may come about. Social and environ-
mental vulnerability could be reduced, and the resil-
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ience and the well-being of all social groups could be
strengthened. While GEC and CC have already
become ‘threat multipliers’, extreme weather events
and disasters could destroy the development path of
many poor countries (IPCC 2012), creating hunger,
causing death, and impelling affected people to
migrate (Oswald Spring 2012; Oswald Spring/Serrano
Oswald/Estrada Álvarez et al. 2014). 

Nevertheless, with a solid development path
which is human-oriented and takes the most vulnera-
ble into account, new threats could be better man-
aged through disaster risk reduction ((McBean/

Ajibade 2009), and water, food, energy, health and
sanitary security. It will be possible to restore and
maintain the social tissue, create employment, consol-
idate transparent institutions, and maintain or recover
essential ecosystem services.

Finally, there is the question of how ‘sustainability
transition’ with ‘sustainable peace’ may be achieved in
the Anthropocene by moving from knowledge to
action. The above analysis has not specifically
addressed the international, security and peace
aspects. It was argued in the introduction that a pro-
cess of sustainability transition may make two conflict

Figure 42.1: System approach to natural and anthropogenic factors of global environmental change. Source: Oswald
Spring (2016), based on data from Rockström, Steffen, Noone et al. (2009).
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constellations less likely: resource conflicts and cli-
mate-induced violent confrontations.

Peace is not a stable process and there are differ-
ent approaches to a sustainable-engendered peace.
There cannot be worldwide peaceful behaviour if
water, food, energy and well-being are not available to
the 9.5 billion of people forecast for 2050 and the
twelve billion in 2100. However, the SDGs adopted in
2015 as a global pathway to achieving these goals will
remain a paper tiger unless governments can persuade
their elites to implement them as targets at national
and local levels. This requires effective national poli-
cies to reduce poverty and social inequality. Mahatma
Gandhi said “the world has enough for everyone’s
need, but not enough for everyone’s greed”. 

A major change is needed in the prevailing mind-
set, from favouring a business-as-usual approach
towards supporting more sustainable behaviour and
culture. It requires, first of all, peaceful negotiations at
international, national and local levels on the use and
efficient management of scarce resources to give
reduced environmental footprint. This may result dur-
ing this century in a decarbonized, dematerialized sus-
tainable world with constructive human relations and
care and solidarity for the most vulnerable. However,
this means that scientists need to integrate ‘transform-
ative’ perspectives in their research designs that will

contribute to ‘proactive’ knowledge, and policymak-
ers need to have the courage to move from mere pol-
icy declarations to proactive policies that will produce
the desired results.

This transformative scientific approach towards
proactive policies cannot be systematically developed
here. Rather, just four examples will be offered for a
sustainable energy transition: firstly, moving from fos-
sil fuels to enhancing energy efficiency and to renew-
ables so there can be access to energy for up to twelve
billion people by 2100 while GHG emissions can be
reduced (42.5.1); secondly, shifting from resource- and
carbon-intensive agriculture and a high degree of
waste in the food sector to climate-smart agriculture
with a lower level of waste (42.5.2). The third and
fourth examples address proposed changes to totally
different lifestyles in industrialized countries (42.5.3),
and a shift in values as suggested, for example, by the
kingdom of Bhutan (Gross Happiness Index) and by
indigenous people in Bolivia (Pachamama) and Chia-
pas (42.5.4). These alternatives will not be globally
acceptable but they indicate that a continuation of the
Western way of life based on abundance and waste in
consumption is not sustainable for a global popula-
tion reaching twelve billion people in the year 2100.

Figure 42.2: Transition to sustainability. Source: Oswald Spring (2016).
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42.5.1 From Fossil Fuels to Renewable Energy 
Sources

The International Energy Agency (IEA 2014) has esti-
mated that the global demand for energy will double
by 2050 and that this requires the investment of
US$2.5 trillion per year for the next twenty years. Elec-
tricity is currently responsible for a quarter of global
GHG emissions. To achieve these development goals
and to produce electricity for everybody on Earth,
while simultaneously reducing GHG emissions to the
ambitious goal adopted in the ‘Paris Agreement’
(2015), that is, limiting the increase in global average
temperature to 1.5°C above pre-industrial levels by
2100, requires a sustainable energy transition and sim-
ilar transitions in other sectors (figure 42.3). Fossil
energy sources (coal, oil, gas) must gradually be
replaced by renewables (solar, wind, etc.) by 2050,
and there must be a progressive decarbonization of
the whole energy, transportation, heating and cooling
sectors and of the global economy as a whole by the
end of the twenty-first century.

The UN Environment Programme (UNEP 2015)
has forecast the many co-benefits of a sustainable
energy transition towards renewable and clean energy;
impacts on ecosystems will be reduced, especially
eutrophication and acidification. Human health will
also benefit from the limiting of particles, toxicity,
and GHG emissions. Furthermore, the use of many
resources such as concrete, metals, energy intensity,
water use, and land use may be reduced and the
resources reused; all this will contribute to a process
of dematerialization.

The year 2014 was the first year in four decades
that saw a ‘decoupling’ of global economic growth
from an increase in carbon dioxide emissions (UNEP
2011, 2014; see also chapter 17 by Swilling). This
encouraging sign may be a turning point in countering
the worst outcomes of GEC and CC. The rapid
increase in renewable energy sources in developing
countries (led by China, India et al.) may offer the 1.3
billion people without access to electricity the possi-
bility of obtaining energy in a decentralized way that
is cheaper than through the traditional centralized
electricity grid. There are still ninety million African
children who have no access to electricity at school
and who cannot do their homework after sunset. The
economic, social and personal benefits of electrifica-
tion based on clean energy may overcome regional
inequalities and promote health and education across
gender and ethnic barriers, as well as increasing

income and well-being and thus contributing to social
equity. 

Sustainable Development Goal (SDG) 7 does not
just refer to energy; it also promotes development
with new tools. Electricity also permits better commu-
nication through the use of mobile phones. This facil-
itates the purchase of solar units and the development
of microfinance and micro-insurance, and provides
new customers with the possibility of living in a safer
world. Health, emergency and risk warnings can now
easily reach billions of people.

Oil rents from the exploitation and export of oil
and gas have resulted in a high level of economic
growth and development in countries that export fos-
sil energy. Their fossil fuels are increasingly used to
meet their rising domestic energy demand. Many oil-
exporting countries in the Gulf have invested signifi-
cantly in renewable energies, especially in solar and
wind energy (IRENA 2016).8 

Against the background of a dramatic decline in
oil prices and a substantial increase in energy con-
sumption worldwide, the use of renewable energy has
also increased in developing countries, and energy
efficiency has improved. In 2013, “renewable energy
provided an estimated 19.1% of global final energy
consumption. … Traditional biomass, used primarily
for cooking and heating in remote and rural areas of
developing countries, accounted for about 9%, and
modern renewables increased their share slightly over
2012 to approximately 10.1%”. From the 10.1 per cent
of modern renewables: 4.1 per cent comes from bio-
mass, geothermal and solar heat; 3.9 per cent from
hydroelectricity; 1.3 per cent from biomass, solar, geo-
thermal and wind power; and 0.8 per cent from bio-
fuel. Most of the global final energy consumption
(78.3 per cent) came from fossil energy, with 2.6 per
cent from nuclear (REN21 2015: 27).9 

About 58.5 per cent of net additions to global
power capacity came from wind, solar photovoltaic
(PV) and hydropower (REN21 2015: 30). In late 2014,
“renewables comprised an estimated 27.7 per cent of
the world’s power generating capacity, enough to sup-
ply an estimated 22.8 per cent of global electricity,
with hydropower providing about 16.6 per cent”
(REN21 2015: 30). Energy support policies and subsi-

8 IRENA, 2016: Renewable Energy Market Analysis: The
GCC Region (Abu Dhabi: IRENA); at: <http://www.
irena.org/DocumentDownloads/Publications/IRENA_
Market_GCC_2016.pdf>.

9 REN 21, 2015: Renewables 2015—Global Status Report
(Paris: UNEP).
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Figure 42.3: From diagnosis to remedy: Sustainability Transition and Sustainable Peace: Source: Hans Günter Brauch
(2016), with many suggestions from Úrsula Oswald Spring.
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dies for fossil fuels and nuclear power are still limiting
the present growth of renewable sources and their
cost-competiveness. The development of energy stor-
age systems for all sectors also supports the use of
renewables .

The transition to renewable energy sources has
already created more than 7.7 million renewable
energy jobs globally by 2014, including 2.5 million jobs
in solar photovoltaics, 1.5 million in large hydropower,
and one million in wind energy (figure 42.4).10 The
majority of the jobs have moved from Europe (1.2 mil-
lion) and the US (724.000) to Asia, especially to three
BRIC countries: China (3.390.000), Brazil (934.000)
and India (427.000), two of which China and India
have very high GHG and CO2 growth rates. With 1.6
million jobs in the solar photovoltaic industry, China’s
share of the world’s solar manufacturing capacity
amounts to seventy per cent, and it has become the
world leader for jobs in wind power, solar heating and
cooling, small and large hydropower, biomass and
biogas. The International Renewable Energy Agency

(IRENA) has forecast that India’s renewable energy
workforce may add about one million jobs to the
workforce by 2022, while Japan, Malaysia, Korea, and
Bangladesh are also expanding their share of green
jobs, primarily from wind energy and solar PV manu-
facturing. In the US, the number of coal miners has
declined from 784,621 in 1920 to 80,209 in 2013,
while annual production per miner increased from
0.84 (1920) to 15.01 (2000) and has since declined to
12.25 (2013).11 From 1920 to 2000, the productivity
per miner rose eighteen fold.

Biofuel jobs are concentrated in feedstock supply,
with 1.8 million (Brazil, US, South East Asia), and half
the one million jobs in wind have been created in
China. China has also become the world leader in
solar heating and small hydropower; most of the 1.5
million jobs in large hydropower have also been cre-
ated in China.

In the US, the Energy Information Agency (EIA
2015: 40) has projected the future energy mix of the
US from 2013 to 2040. Its reference case model pro-

Figure 42.4: :Renewable Energy Employment by Technology. Source: IRENA: Renewable Energy and Jobs-Annual Review
2016; at: <http://www.irena.org/DocumentDownloads/Publications/IRENA_RE_Jobs_Annual_review_
2016.pdf>. 

10 IRENA, 2016a: Renewable Energy and Jobs-Annual
Review 2016; at: <http://www.irena.org/Document-
Downloads/Publications/IRENA_RE_Jobs_Annual_Re-
view_2016.pdf.

11 See: <http://www.sourcewatch.org/index.php/Coal_and
_jobs_in_the_United_States#Total_coal-related_jobs> (6
February 2016).
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jects that the share of natural gas will increase from 27
per cent to 31 per cent and of renewables from 13 to
18 per cent, while the share of nuclear energy is pro-
jected to decline from 19 to 16 per cent, and of coal
from 39 to 31 per cent; other liquid fuels may account
for one per cent (figure 42.5). According to this offi-
cial US assessment, renewables would account only
for a modest share of the energy mix. The EIA (2015)
has also analysed the evolution of renewables in the
generation of electricity. Figure 42.5 projects an
important increase in wind and solar energy by 2040,
less for geothermal and biomass, and a steady figure
in the case of hydropower.

Renewables also have an important impact on
human and environmental health. During 2015
improvements were achieved in the storage and
sequestration of GHG emissions: chemical absorp-
tion of CO2 from flue gas (post-combustion), physical
adsorption from synthesis gas (pre-combustion), and
the combustion of fossil fuels with pure oxygen pro-
ducing CO2 and water are mechanisms for capturing
and storing carbon dioxide. Life-cycle GHG assess-
ments have shown that PV and wind energy have com-
paratively the lowest impacts of GHG emissions, and
these emissions will continue to decline between now
and 2050. The impacts of ionizing radiation, photo-
chemical oxidant formation, particulate matter forma-
tion, human toxicity, and ozone depletion are also the
lowest in renewable energies. This offers co-benefits
for human health and health care (REN 21 2015:24),
as well as for the environment and for ecosystem ser-

vices. Renewables, a carbon-free and dematerialized
economy, waste reduction and recycling help realize a
different way of life based on a different world view,
one that calls for deep changes in culture and its rela-
tionship with the environment and with ecosystem
services. A transformation is also needed in the rela-
tionships between human beings; greed, exploitation,
violence and discrimination need to be replaced by
solidarity, confidence, care, commitment and mutual
responsibility for others, especially for the vulnerable,
but also for the environment.

42.5.2 From Agribusiness and Hunger to a 
Sustainable and Equitable Livelihood

Despite the MDGs of 2000, by 2015 the level of
global hunger had remained quite high (GHI 2105).
The FAO (2013), IPCC (2014a) and other interna-
tional and national institutions have called for an agri-
culture with drastic reductions in the carbon, water,
soil, biological and ecosystem service footprints
(Torquebiau 2016). Confronted with the complexity
of climate change, FAO (2011a) developed the con-
cept of ‘climate-smart agriculture’ (CSA). This refers
to “agriculture that sustainably increases productivity,
resilience (adaptation), reduces/removes greenhouse
gases (mitigation), and enhances the achievement of
national food security and development goals” (FAO,
2016a: 548). CSA is not a new agricultural system or a
different set of practices. 

Figure 42.5: Renewable electricity generation in the US by fuel type in the reference case, 2000–2040 (billion kilowatt
hours). Source: EIA (2015: 41).

MSW/LFG stands for municipal solid waste and landfill gas.
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CSA shares with sustainable development and green
economy objectives and guiding principles. It aims also
for food security and contributes to preserve natural
resources. As such, it has close links with the concept of
sustainable intensification, which has been fully devel-
oped by FAO for crop production (FAO 2011b) and is
now being extended to other sectors and to a food
chain approach (FAO 2013a: 27). 

CSA reduces carbon emissions and pollution,
enhances energy and resource efficiency, reduces the
water footprint and losses in biodiversity and ecosys-
tem services, and promotes the restoration of soils
and forests. FAO (2016b) widened the concept and
integrated the whole food chain into it, including
waste management and losses in field, harvest, staple
and market. 

This new approach to a safe food system also
needs to be regionally consolidated to diminish the
carbon footprint for transport. It should use organic
production processes to restore soils that have suf-
fered a drastic decline through the use of agrochemi-
cals. It should promote local market structures and
food transformation. The IPCC (2014a) also stated
that half of the world’s food is produced by women
or small-scale farmers, usually in orchards, while
highly technological agriculture uses massive amounts
of fossil energy, depletes soil and water, and produces
basically grains for biofuel and livestock. A climate-
smart agriculture can not only reduce up to thirty-two
per cent of GHG emissions related to modern agricul-
ture and change in land use, but it may also improve
the local food system, restore soils, compost organic
waste, reduce transport, limit the carbon footprint
nationally and locally, recover ecosystems and
improve the livelihood of poor people.

Pretty (2006) suggested integrating biological and
ecological processes, with the goal of improving the
nutrient cycle. Organic agriculture can increase crop
yields by up to seventy-nine per cent. When combined
with agroforestry, aquaculture, mixed farming, rain-
water harvesting, water retention during the rainy sea-
son and soil conservation, these practices can restore
natural environments, recover human health, restore
ecosystem services and improve food quality for con-
sumers, at affordable prices. Biofertilizers naturally fix
nitrogen from the air to the soil and regenerate
impoverished soils, while biopesticides efficiently
combat pests. Nitrogen fixation from the air to the
soil (Azospirillum, Rhizobium), organic fertilization,
mixed agriculture, rotation of crops and soils, and
biopesticides not only reduce production costs, but
also open new markets for organic food products and
help the restoration of soils and the recovery of eco-

system services. These interlinked processes minimize
non-renewable inputs that harm the environment,
conserve and save water, and reduce production
costs. Fewer agrochemicals also mean that natural
and human health is protected. Links between science
and modern technology, together with traditional
knowledge and practices, facilitate adaptation every-
where, improve environmental security, promote sus-
tainable development, and limit the need for migra-
tion and survival strategies.

A different approach to the environment, econ-
omy, labour and social interactions challenges the
present processes of globalization and the powerful
role of multinational enterprises (Scholte 2005). It
aims at human security instead of greed and financial
accumulation. Hunger, undernourishment and obe-
sity create a vicious circle along with ignorance, pov-
erty, disease, dependency and cultural discrimination. 

Locally-based food production, also called ‘food
sovereignty’, reduces the dependence of national gov-
ernments on the world economy and on short-term
investments, and inhibits speculation on food staples.
Food sovereignty increases national savings, creates
local jobs and develops creativity, science and technol-
ogy; in addition, it has positive effects on health and
well-being. A skilled labour force finds local jobs, and
this stimulates the internal market and reduces for-
eign investment and restrictions on social develop-
ment imposed by the IMF, the World Bank and the
World Trade Organization (WTO). Productive sys-
tems that are stable at the local and regional level
reduce dependence on international trade and pre-
vent the cultural homogenization of consumerism.
They reinforce local productive niches and increase
regional food security and food sovereignty (Oswald
Spring 2009). A healthy economy produces savings
and reduces international debt and high-interest pay-
ments. This may also allow the use of public funds for
the development of infrastructure, for education, and
also for adaptation and resilience-building measures. 

Positive linkages between a safe environment,
restored ecosystem services, a healthy population and
cultural diversity also allows the creation of new polit-
ical arenas, in which a participative society can con-
tribute to an agenda of sustainable well-being. Cor-
rupt public actors can be viewed critically, and
corruption itself countered more effectively, as public
activities are reoriented to the well-being of the peo-
ple, including the mitigation of the impacts of GEC.
Such postmodern governance (see chapter 41 by in t’
Veld.) may reorient the relationships between science,
the mass media, and the government. 
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No longer will a small global oligarchy of the
super-rich and powerful national economic and polit-
ical elites benefit most. This has been widely docu-
mented as a reason for the rapid increase in social ine-
quality since the 1970s, as wealth is concentrated in
fewer and fewer hands. People and opinion leaders
need to develop a totally different political and eco-
nomic mindset and a new societal and scientific
world view (Oswald Spring/Brauch 2011). Society
needs to develop, adopt and implement new goals
inspired by the SDGs and should aim at a new praxis
based on an understanding of the underlying pro-
cesses driving the present processes of GEC and CC.

42.5.3 Alternative Lifestyle Activities and 
Projects

In the industrialized countries a number of authors,
social movements and NGOs have put the case for
alternative values and promoted a more sustainable
lifestyle. In the context of its Education for Sustaina-
ble Development (ESD), UNESCO focused on sus-
tainable lifestyles alongside ten other themes.12 In the
framework of its programme on sustainable consump-
tion, UNEP has also addressed the theme of sustaina-
ble lifestyles, which it defines as

rethinking our ways of living, how we buy, what we con-
sume and how we organize our daily lives. It is about
transforming our societies and living in balance with our
natural environment. All our choices and actions … —on
energy use, transport, food, waste and communication—
contribute to sustainable lifestyles. For sustainable life-
styles to be part of our cultures and societies and
become part of our everyday lives, they must be enabled
and developed at all levels, through the social and tech-
nical systems and institutions that surround us. These
include efficient infrastructures, services and products,
such as efficient public transport systems, and by indi-
vidual choices and actions to help minimize the use of
natural resources, emissions, wastes and pollution while
supporting equitable socio-economic development and
conserving the Earth’s life support systems within the
planet’s ecological carrying capacity.13

With the support of Sweden, UNEP has launched sev-
eral projects to examine and promote sustainable life-
styles in the context of the Marrakech Task Force on
Sustainable Lifestyles,14 including the Global Survey
on Sustainable Lifestyles, among other key projects. 

The European ‘social platform’ on Sustainable
Lifestyles 2050 (SPREAD), a project funded by the EU
(2011–2012), addressed four key questions: “What is a
sustainable lifestyle? What will a sustainable future
mean for the way we live, move, and consume? How
do we know if our lifestyles are sustainable or not?
How can our aspirations for continuous life improve-
ments be enabled sustainably (within one planet)?”15

The SPREAD project gave rise to four working groups
who considered: a) sustainable moving, b) sustainable
living, c) sustainable consuming and d) sustainable
society. It developed a “roadmap of action strategies”
for “different societal actors, including 2012–2050
pathways to enable sustainable living across Europe
by 2050”. SPREAD distinguished four visions: i) econ-
omies for dense communities; ii) the convenience of
trust; iii) entrepreneurial and self-aware society, con-
nected wealth; and iv) happy sharing communities.16

The project developed four scenarios for sustainable
lifestyles (2012–2050): 1) Singular Super Champions;
2) Governing the Commons; 3) Local Loops; and 4)
Empathetic Communities.17 

 These four alternative scenarios for a gradual
transition of lifestyles in Europe between 2012 and
2050 (figure 42.6) were stimulated by a conceptual

12 See UNESCO, “Sustainable Lifestyles”; at: <http://
www.unesco.org/new/en/education/themes/leading-the-
international-agenda/education-for-sustainable-develop-
ment/sustainable-lifestyles> (5 March 2016): “Together
with UNEP, UNESCO has been active in raising aware-
ness and providing educational resources in relation to
sustainable consumption via its YouthXChange Project.
… YXC involves a participatory process based on inter-
action and cooperation between teachers and youth,
discussion and learning from experiences.”

13 See UNEP, “Sustainable Lifestyles”; at: <http://www.
unep.org/resourceefficiency/Consumption/ Education-
LifestylesandYouth/SustainableLifestyles/tabid/101304/
Default.aspx> (6 March 2016).

14 Through its Marrakech Task Force on Sustainable Life-
styles, UNEP supported nine key projects, including 1.
Communicating Sustainability; 2. Creative Communi-
ties; 3. Global Survey on Sustainable Lifestyles; 4.
Intercultural Sister Classrooms; 5. Literature Review
on Sustainable Lifestyles; 6. Making the business case
for Sustainable Lifestyles; 6. Sustainable Entrepreneur-
ship in African Universities; at: <http://www.unep.
org/resourceefficiency/Consumption/EducationLife-
stylesandYouth/SustainableLifestyles/KeyProjectsTask-
ForceonSustainableLifestyles/tabid/101314/Default.aspx>
(6 March 2016).

15 See “The SPREAD Sustainable Lifestyles 2050 Project”;
at: <http://www.sustainable-lifestyles.eu/> (6 March
2016).

16 See SPREAD, “European Policy Brief: Emerging
Visions for Future Sustainable Lifestyles”; at: <http://
www.sustainable-lifestyles.eu/fileadmin/images/content/
D5.2_PolicyBrief_Roadmap_01.pdf>.
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Figure 42.6: Matrix of lifestyle differences in the four scenarios: Source: SPREAD [Leppänen, Juha; Neuvonen, Aleksi;
Ritola, Maria; Ahola, Inka; Hirvonen, Sini; Hyötyläinen, Mika; Kaskinen; Tuuli; Kauppinen, Tommi; Kuittinen,
Outi; Kärki, Kaisa; Lettenmeier, Michael; Mokka, Roope, all from Demos Helsinki] (2013): 56–57.
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model based on Geels (2002; see figure 42.7) that dis-
tinguished the three levels of niche, regime and land-
scape change (see figure 1.11 in chapter 1 by Brauch/
Oswald Spring); it was deeply influenced by the
Dutch approach to sustainability transition (Grin/Rot-
mans/Schot 2010).

Many grass-roots initiatives and research groups in
the Organisation for Economic Co-operation and
Development (OECD) countries have promoted alter-
native sustainable lifestyles since the end of the Cold
War, for example, in the US (The Global Stewards18),
the UK (Sustainable Lifestyle Research Group19),
France (Voluntary Simplicity Movement20), Germany

(De-Growth Movement21), Spain (Research &
Degrowth22). These have been supplemented by eco-
nomic movements (e.g. in Mexico, on the economics
of solidarity (Cadena 2009) and the Peasant Univer-
sity of the South (UNICAM, on subsistence agricul-
ture23) and in developing countries (Bangladesh:
Yunus Centre;24 India: Ashok Khosla;25 Brazil: MST,26

Figure 42.7: How to spread sustainable lifestyles. Source: SPREAD: Scenarios for Sustainable Lifestyles–From Global
Champions to Local Loops (Wuppertal: 2013), based on Geels (2002).

17 SPREAD: Scenarios for Sustainable Lifestyles2050:
From Global Champions to Local Loops (Wuppertal:
UNEP/Wuppertal Institute Collaborating Centre on
Sustainable Consumption and Production (CSCP)—
Brussels: EU Commission, n.d. ); at: <http://
www.sustainable-lifestyles.eu/fileadmin/images/content/
D4.1_FourFutureScenarios.pdf> (6 March 2016).

18 See at: <http://www.globalstewards.org/index.htm>
(6 March 2016) for many eco tips; for specific proposals
on “How to Live a Sustainable Lifestyle: Three Essential
Steps for Creating a Sustainable Life”; see at: <http://
www.globalstewards.org/sustainable-lifestyle.htm> (6
March 2016). 

19 See at: <http://www.sustainablelifestyles.ac.uk/> (6 March
2016). 

20 See the MA thesis by Perrine Vandecastèle (France):
How sustainable lifestyles spread social change: An
analysis of the Voluntary Simplicity Movement (Berlin:
Otto-Suhr Institute, Free University of Berlin, Spring
semester 2012).

21 See: “Degrowth—eine kapitalismuskritische Bewe-
gung?!”; at: <http://www.degrowth.de/de/2015/01/
degrowth-eine-kapitalismuskritische-bewegung/> (6 March
2016).

22 See: “Research & Degrowth: Research and actions to
consume less and share more”; for its publications, see
at: <http://www.degrowth.org/publications> (6 March
2016). 

23 Universidad Campesina del Sur (UNICAM del Sur), at:
<http://www.unicamsur.org.mx/index.php/component/
content/article/17-multimedia/24-tv-unicamsur>; for its
publications see at: <http://www. unicamsur.org.mx/
index.php/publicaciones> (6 March 2016). 

24 For the Yunus Centre, which was founded by Nobel
Peace Laureate (2006) Muhammad Yunus, see at:
<http://muhammadyunus.org/> (6 March 2016).
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as well as intellectual leaders (Samir Amin (2014,
2014a)27). Completely different ways of life have been
developed in the kingdom of Bhutan and proposed by
indigenous people in Bolivia and in Chiapas (Mexico).

42.5.4 Alternative Indigenous World Views and 
Mindsets

Both biocentric world views and the dominant socio-
political and economic mindset that promotes busi-
ness-as-usual development paths and strategies reflect
a ‘cornucopian’ (Gleditsch 2003) understanding of
the economy, society, the environment and culture. In
the Anthropocene, human beings, especially the top
one per cent of the moneyed elite, exploit all the
existing natural, human, political and cultural
resources, often understood as natural, human, politi-
cal and cultural capital (Bourdieu 1983). Earth and
society may face challenges to their survival during
this century as a result of this dominant and homoge-
nized mindset, a mindset that is reinforced on a daily
basis by a mass media that promotes consumerism
and ignores the potentially catastrophic societal out-
comes of this cornucopian world view. But not every-
body has adopted the business-as-usual ideology.

For the people of Bhutan a ‘gross national happi-
ness index’28 expresses a different approach and a
guiding principle for a good life, where nature and
human beings live together in harmony and peace,
and where diverse traditions and rules open the way
to cultural diversity, the defence of Mother Earth and
the protection of the ‘Pacha Mama’.29 

Alternative lifestyles have at their centre the goal
of a sustainable peace within a sustainability transition
process that aims for a decent and good life and not
just a better consumerist way of life. These lifestyles

combine ideas of complementarity and try to counter
the destruction of nature and humankind. They
accept unity in diversity, prioritize life within commu-
nity, respect the natural cycle of nature and promote
the recovery of the wisdom of the elderly. This post-
modern understanding recovers the deep indigenous
knowledge of ‘cosmovisions’30 and their traditions,
where the Western paradigm of development is decol-
onized and the diversity of pluricultural integration of
society permits the understanding of a biocentric world
view, where harmony with nature and its ecosystem ser-
vices respect simultaneously the intrinsic rights of
nature and social rights. 

In Mexico, the indigenous Zapatista movements
proposed a shell or ‘caracol’31 model of sustainability,
where they organized their way of life based on val-
ues, norms, institutions and productive processes
which include the development of modern science
and technology. Through formal and informal pro-
cesses they transmit their knowledge and wisdom and
integrate new scientific achievements. They reinforce
their own structures of power, where society controls
the mechanisms of power, and where they rotate
authority and obey the community (‘mandando
obediciendo’: directing obeying) for their necessities.
Their period of authority is limited to one year and
they are not paid for their social service, but the com-
munity provides the daily necessities for them and
their families. 

In analytical terms this cultural product of an
indigenous society, which was exposed during hun-
dreds of years of colonialization to exploitation, dis-
crimination and violence, has developed new struc-
tures of power sharing since 1994, which are deeply
internalized and perceived by the people as natural.
Their cognition process legitimizes thoughtful struc-
tures of beliefs and behaviours, where nature and

25 Ashok Khosla is the founding director of “Development
Alternatives: eco-solutions for people and the planet” in
New Delhi, India, see at: <http://www.devalt.org/
GoverningPersonDetail.aspx?Gid=1> and co-chair of
UNEP’s resource panel; see at: <http://www.unep.org/
resourcepanel/PanelMembers/Ashok/tabid/794042/
Default.aspx> (6 March 2016).

26 See in English on the Friends of MST, at: <http://www.
mstbrazil.org/>.

27 Samir Amin has been the director of the Third World
Forum in Dakar since 1981; see on his publications at:
<http://www.afes-press-books.de/html/SpringerBriefs_
PSP_Amin.htm> (6 March 2016).

28 The Kingdom of Bhutan has developed a Gross National
Happiness Index (GNHI) as an alternative to GNP or
GSP; see at: <http://www.grossnationalhappiness.com/>
(23 February 2016).

29 TranSMART, Penny, 1992: “Pachamama: The Inka Earth
Mother of the Long Sweeping Garment”, in: Barnes,
Ruth; Eicher, Joanne B. (Eds.): Dress and Gender: Mak-
ing and Meaning (New York/Oxford: Berg): 145–163;
Molinie, Antoinette, 2004: “The Resurrection of the
Inca: The Role of Indian Representations in the Inven-
tion of the Peruvian Nation”, in: History and Anthro-
pology, 15,3: 233–250. 

30 See: Adamson, Joni: “Indigenous Literature”, in: Gar-
rard, Greg (Ed.), 2014: The Oxford Handbook of Eco-
criticism (Oxford: Oxford University Press).

31 The Zapatista movement proposed the shell model on
15 February 2010; see <http://enlacezapatista.ezln.org.
mx/2010/02/15/gobierno-autonomo-zapatista-caracter-
isticas-antisistema-politico-mexicano/> or its general
website < http://enlacezapatista.ezln.org.mx/>.
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community interact in a complex interdependence and
where individuals and social actors, institutions and
regimes have transformed a business-as-usual approach
or a cornucopian world view to a complex sustainable
interaction between the biological and human systems. 

This is just an example of a totally different and
slow way of moving towards a cultural transformation
within small groups of indigenous people. These
changes resulted not simply from social nonconform-
ity, but also from a longer learning process, where
these social groups analysed all the different types of
development processes proposed by governments,
enterprises and other social groups—indigenous peo-
ple, mestizos, non-governmental organizations
(NGOs), and civil society organizations (CSOs). In
this process identity patterns and social representa-
tions were recreated, and the deep sustainable biolog-
ical–human system was anchored into their culture,
later objectivized and then assimilated and transferred
into local or regional policy. 

A key process was the sharing of cultural and
material products, which consolidated the social
cohesion and at the same time limited internal social
stratification. Besides this, extreme hydro-meteorolog-
ical events have reinforced the process of solidarity
among the affected and their capacity for sharing
scarce resources among the most vulnerable commu-
nities. Their new world view is based on a way of life

which is mostly carbon-free and dematerialized, where
waste is recycled and consumption oriented towards
renewable production and consumption.

This fundamentally different indigenous world
view links the transition to sustainability with the
recovery of crucial ecosystem services and the envi-
ronment. The changes in mindset from a patriarchal
business-as-usual approach is embedded in a daily
transformation of the understanding and exercise of
non-authoritarian authority, economy, society and
environment. A critical approach to incipient social
stratification processes and mechanisms has the func-
tion of limiting it. Interest-driven political and eco-
nomic interests are controlled by participative govern-
ance and collective decision-making to protect the
most vulnerable and the environment. It includes a
sustainable peace-building process that is focused on
a sustainable culture in their radically alternative
world view, mindset and system of governance. 

These different approaches from Bhutan, Bolivia
and the Zapatista movement in Chiapas in Mexico are
deeply culturally embedded in their respective cosmo-
visions and religious beliefs. However, they do not
offer a solution for highly industrialized modern soci-
eties in the OECD world and for the elites and upper
and middle classes in many economic threshold coun-
tries and also in most parts of the developing world.
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(Mexican Institute of Water Technology)
INAMPS Instituto Nacional de Assistência Médica da 

Previdência Social (National Administration 
for Medical Assistance and Social Welfare), 
Brazil 

INDC Intended Nationally Determined 
Contributions 

INE Instituto Nacional de Ecología (National 
Institute of Ecology, Mexico)

INECC Instituto Nacional de Ecología y Cambio 
Climático (National Institute of Ecology 
and Climate Change), Mexico

INEGI Instituto Nacional de Estadísticas y 
Geografía e Informática (National Institute 
for Statistics and Geography), Mexico

INPS Instituto Nacional de Previdência Social 
(National Social Security Administration), 
Brazil

IOM International Organization for Migration 
IPCC Intergovernmental Panel on Climate 

Change
IPP Independent Power Producer 
IPR intellectual property rights
IPRA International Peace Research Association
IRENA International Renewable Energy Agency
IRG integrated risk governance
IRP integrated resources planning
IRP International Resource Panel
ISA International Sociological Association
ISA International Studies Association
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ISDR international strategy for disaster reduction
ISEW Index of Sustainable Economic Welfare 
ISFH Institut für Friedensforschung und 

Sicherheitspolitik an der Universität 
Hamburg (Institute for Peace Research and 
Security Studies at the University of 
Hamburg)

ISI–MIP Intersectoral Impact Model 
Intercomparison 

ISRO Indian Space Research Organisation
ISS Institute for Security Studies in Pretoria 

(South Africa)
ISSC International Social Science Council
IT industrial transformation
IT information technology
ITD inter- and transdisciplinarity
IUAES International Union of Anthropological 

Sciences.
IUCN International Union for the Conservation 

of Nature
I-WEC Isivunguvungu Wind Energy Converter 

JI Joint Implementation
JPOI Johannesburg Plan of Implementation 
JTC JTC Corporation 

kg kilogram
kg/cap kilogram per capita
KLSC Knowledge, Learning and Societal Change
km/l kilometres per litre
km2 square kilometre 
KP Kyoto Protocol 
KSI Dutch Knowledge Network on Systems 

Innovations and Transitions 
kt kilotonne
KU Leuven Katholieke Universiteit Leuven (Catholic 

University of Leuven)

LANUV Landesamt für Natur, Umwelt und 
Verbraucherschutz NRW (environment 
agency of North Rhine–Westphalia, 
Germany)

LCA light combat aircraft
LCD low-carbon development
LCEA Low-Carbon Economic Area 
LCHRS Low-Carbon Housing Retrofit Strategy 
LCR Local Content Requirement
LCR low-carbon and climate-resilient
LDC least developed country
LED light-emitting diode
LEGEEPA Ley General del Equilibrio Ecológico y La 

Protección al Ambiente (General Law on 
Ecological Equilibrium and Protection of 
the Environment), Mexíco

LETS Local Exchange Trading System 
LM Lunderskov Moebelfabrik
LOICZ Land–Ocean Interactions in the Coastal 

Zone
LTG Limits to Growth

LUCC Land Use and Land Cover Change
LULUCF Land Use, Land Use Change and Forestry

MA Millennium Ecoystem Assessment
MAB Man and the Biosphere Programme, 

UNESCO
MAD mutually assured destruction
MAIRS Monsoon Asia Integrated Regional Study
MAS Mutually Assured Survival
MDB Multilateral Development Bank
MDGs Millennium Development Goals
MD–ICCCR Morton Deutsch International Center for 

Cooperation and Conflict Resolution 
MEA Metropolitan Electricity Authority
MENA Middle East and North Africa
MEP Member of the European Parliament
MFPRC Ministry of Finance of the People’s 

Republic of China 
MEVs micro-electric vehicles
Mha million hectares
MIIT Ministry of Industry and Information 

Technology
MIoIR Manchester Institute of Innovation 

Research 
MISTRA Mapungubwe Institute for Strategic 

Reflection 
MIT Massachusetts Institute of Technology
MJ megajoules
MLG multilevel governance
MLP multilevel perspective (on sociotechnical 

transitions)
MME Ministério de Minas e Energia (Ministry of 

Mines and Energy), Brazil 
MNES Ministry of Non-Conventional Energy 

Sources
MNRE Ministry of New and Renewable Energy 
MNRES Ministry of New and Non-Conventional 

Energy Sources 
MP Member of Parliament
MRI Mountain Research Initiative
MRV monitoring, reporting, verification
MST Movimento dos Trabalhadores Rurais Sem 

Terra (Landless Workers’ Movement), Brazil
MSW municipal solid waste
Mt megatonne
MtCO2 megatonnes of carbon dioxide
MTCR Nuclear Suppliers Group or the Missile 

Technology Control Regime
MVMC Metropolitan Valley of Mexico City
MW megawatt
MWh megawatt hour

N2O Nitrous Oxide
NABU Naturschutzbund Deutschland (Nature and 

Biodiversity Conservation Union)
NAFTA North American Free Trade Agreement
NAL National Aerospace Laboratories
NAMA Nationally Appropriate Mitigation Actions 

(in the context of UNFCCC)
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NAS National Academy of Sciences 
NASA US National Aeronautics and Space 

Administration
NATO North Atlantic Treaty Organization
NBFI non-bank financial institution
NBI Nile Basin Initiative
NBM new business model
NBS National Bureau of Statistics
NBSAP National Biodiversity Strategies and Action 

Plans
NDRC National Development and Reform 

Commission 
NEPAD New Partnership for Africa’s Development 
NEPO National Energy Policy Office
NERSA National Energy Regulator South Africa
NESDB National Economic and Social 

Development Board
NETL National Energy Technology Laboratory
NGO non-governmental organization
NHDR National Human Development Report
NIC National Intelligence Council
NIC newly industrialized country 
NIMBY not in my backyard 
NOAA US National Oceanic and Atmospheric 

Administration 
NPC The National People’s Congress 
NPO not-for-profit organization
NRC US National Research Council
NRDC Natural Resources Defense Council 
NRF National Research Foundation
NRR net reproduction rate
NRW North Rhine–Westphalia
NSI national system of innovation
NSM Nijmegen School of Management
NTU Nanyang Technological University
NUS National University Singapore

OAS Organization of American States
ODI overseas development assistance
OECD Organisation for Economic Co-operation 

and Development
OEM original equipment manufacturer
OIC observed irreducible complexity
OPEC Organization of the Petroleum Exporting 

Countries
OSCE Organization for Security and Co-operation 

in Europe

PAHSEP Pioneers in Arts, Humanities, Science, 
Engineering, Practice (book series)

PAN Partido Acción Nacional (National Action 
Party) country?

PAWSS Peace and World Security Studies
PAYGO pay-as-you-go
PBE Programa Brasileiro de Etiquetagem 

(Brazilian Labelling Programme)
PCH Pequena Central Hidrelétrica (Small 

Hydroelectric Plant)
PDP Power Development Plan

PDSI Palmer Drought Severity Index 
PEA Provincial Electricity Authority
PEC Peace Education Commission of IPRA
PECC Programa Especial de Cambio Climático 

(Climate Change Special Programme), 
Mexico 

PEISOR pressure, effect, impact, societal outcome 
and response model

PERN Population–Environment Research Network
PIK Potsdam Institute for Climate Impact 

Research and Climate Analytics
PJSA Peace and Justice Studies Association
PLO Palestinian Liberation Organization
PND Programa Nacional de Desarrollo (National 

Development Programme), Mexico
PPA Power Purchase Agreement
PPCDAm Plano de Ação para a Prevenção e o 

Controle do Desmatamento na Amazônia 
Legal (Action Plan for the Prevention and 
Control of Deforestation in the Legal 
Amazon), Brazil

ppm parts per million
PPP purchasing power parity
PRD Partido de la Revolución Democrática 

(Revolutionary Democratic Party), Mexico 
PRI Partido Revolucionario Institucional 

(Institutional Revolutionary Party), Mexico 
PRIF Peace Research Institute Frankfurt
PRIO International Peace Research Institute in 

Oslo (Norway)
PRO public research organization
PROCEL Programa Nacional de Conservação de 

Energia Elétrica (National Electrical Energy 
Conservation Programme), Brazil

PROINFA Programa de Incentivo às Fontes 
Alternativas de Energia Elétrica (Alternative 
Energy Sources Incentive Programme), 
Brazil 

PSP Poznan Strategic Program on Technology 
Transfer

PSP Springer Briefs in Science and Practices 
(book series)

PSR pressure-state-response
PT Partido dos Trabalhadores (Labour Party, 

Brazil)
PT Partido del Trabajo (Labour Party, Mexico)
PURPA Public Utilities Regulatory Policies Act 
PV photovoltaics
PVEM Partido Verde Ecologista de México (Green 

Ecological Party of Mexico)

R&D research and development
RAST resource abundance and scarcity threshold
RCEP Regional Comprehensive Economic 

Partnership
RCP representative concentration pathways 
RD&D research, development and deployment
RE renewable energy
REA Rural Electrification Authority
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REDD+ Reducing Emissions from Deforestation 
and Forest Degradation in Developing 
Countries and the Conservation, 
Sustainable Management of Forests and 
Enhancement of Forest Carbon Stocks 
policy

REIPPPP Renewable Energy Independent Power 
Producer Procurement Programme

REN 21 Renewable Energy Network for the 21st 
Century (c/o UNESCO)

RHI Renewable Heat Incentive
ROW the rest of the world
RTD Research and Technological Development
RVR Regionalverband Ruhr (regional association 

of municipalities of the Ruhr district, 
Germany)

SAP Structural Adjustment Programme
SAR Special Administrative Region
SC Scientific Committee
SC State Council 
SC Sustainable Consumption
SCI KompetenzCentrum for Corporate Social 

Responsibility, University of Applied 
Sciences in Essen, Germany

SCI Sustainable Consumption Institute, 
University of Manchester 

SCOPE Scientific Committee on Problems of the 
Environment, ICSU

SCORAI Sustainable Consumption Research and 
Action Initiative

SCP sustainable consumption and production
SD sustainable development 
SDG Sustainable Development Goal
SDSN Sustainable Development Solutions 

Network
SEGOB Secretaría de Gobernación (Ministry of the 

Interior), Mexico
SEMARNAT Secretaría de Medio Ambiente y Recursos 

Naturales (Mexican Ministry of the 
Environment and Natural Resources)

SERC Structural Engineering Research Centre
SERI Sustainable Europe Research Institute 
SES social–ecological systems theory
SET Stock Exchange of Thailand
SHS solar home systems
SIAP Sistema de Información Agropecuario 

(System of Information for Agriculture and 
Livestock), Mexico

SIDS small island developing states
SIL Sistema de Información Legislativa 

(Legislative Information System) Mexico
SIN Sistema Interligado Nacional (National 

Interconnected System), Brazil 
SIPRI Stockholm International Peace Research 

Institute
SME small and medium-sized enterprise
SNCC Sistema Nacional de Cambio Climático 

(National Climate Change System) Mexico

SNM strategic niche management 
SOE state-owned enterprise
SOM climate model simulation 
SOM soil organic matter 
SP sustainable production
SPP small power producer
SPREAD European ‘social platform’ on Sustainable 

Lifestyles 2050
SPREAD Scenarios for Sustainable Lifestyles–From 

Global Champions to Local Loops 
SREX Special Report on Managing the Risks of 

Extreme Events and Disasters to Advance 
Climate Change Adaptation (IPCC)

SRREN Special Report on Renewable Energy 
Sources and Climate Change Mitigation 
(IPCC)

ST sustainability transition
START System for Analysis, Research and Training
STI science, technology and innovation
STRN Sustainability Transition Research Network 
STS science and technology studies
SuMMa Policy Research Centre on Sustainable 

Materials Management
SUS Sistema Único de Saúde (Unified Health 

System), Brazil
SYR Synthesis Report 

t/cap tonnes per annum per capita
TAMA there are many alternatives
TAPRI Tampere Peace Research Institute
TC triangular cooperation
tce tonnes of coal equivalent
tep tonelada equivalente de petróleo (tons of 

oil equivalent, in Portuguese)
TINA there is no alternative
TIS technological innovation systems approach 
TM transition management 
TMR total material requirements
TNA technology needs assessment
TNC transnational corporation
TNEB Tamil Nadu Electricity Board (India)
TNEP The Natural Edge Project
TNO Nederlandse Organisatie voor Toegepast 

Natuurwetenschappelijk Onderzoek 
(Netherlands Organisation for Applied 
Scientific Research)

toe tonnes of oil equivalent
TPP Trans-Pacific Partnership
TRIP trade-related aspects of intellectual property 

rights
TRT Thai Rak Thai
TSB Technology Strategy Board
TT transitions theory
TTIP Transatlantic Trade and Investment 

Partnership
TUM Technical University of Munich
TUPADO Turkana Pastoralist Organization
TWA tolerable windows approach
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TWAS Third World Academy of Science 

UAEM Universidad Autónoma del Estado de 
Morelos (Autonomous University of the 
State of Morelos, Mexico)

UCDP Uppsala Conflict Data Programme
UDLAP Universidad de las Américas, Puebla 
UGEC Urbanization and Global Environmental 

Change
UHC universal health care
UHE Usina Hidrelétrica (Hydroelectric Plant)
UHI University of the Highlands and Islands, 

Scotland, UK 
UK United Kingdom
UN United Nations
UNAM Universidad Nacional Autónoma de México 

(National Autonomous University of 
Mexico)

UNCCD United Nations Convention to Combat 
Desertification

UNCED United Nations Conference on 
Environment and Development

UNCSD United Nations Commission on Sustainable 
Development 

UNCSD United Nations Conference on Sustainable 
Development (or Rio+20) in June 2012

UNCTAD United Nations Conference on Trade and 
Development

UNDESA United Nations Department of Economic 
and Social Affairs

UNDP United Nations Development Programme
UNECA United Nations Economic Commission for 

Africa
UNEP United Nations Environment Programme
UNESCAP United Nations Economic and Social 

Commission for Asia and the Pacific
UNESCO United Nations Educational, Scientific and 

Cultural Organization
UNFCCC United Nations Framework Convention on 

Climate Change
UNGA United Nations General Assembly
UNHCR United Nations High Commissioner for 

Refugees
UNICAM Peasant University of the South
UNICEF United Nations Children’s Fund
UNIDO United Nations Industrial Development 

Organization
UNODC United Nations Office on Drugs and Crime
UNPD United Nations Population Division
UNSC United Nations Security Council
UNSG United Nations Secretary-General
UNU United Nations University
UNU–EHS United Nations University—Environment 

and Human Security Institute
UNU–MERIT United Nations University—Maastricht 

Economic and Social Research Institute on 
Innovation and Technology

UNWR United Nations Water Report 
UPEACE University for Peace
US United States of America
USA United States of America
USAID United States Agency for International 

Development 
USD United States dollar
USIP United States Institute of Peace
USSR Union of Soviet Socialist Republics
UV ultraviolet

VIABLE Values and Investments in Agent-Based 
Interaction and Learning for Environmental 
Systems

VKT vehicle kilometres travelled
VSPP very small power producer

WAPOR World Association for Public Opinion 
Research

WASH water access, sanitation and hygiene
WB World Bank
WBCSD World Business Council for Sustainable 

Development
WBGU Wissenschaftlicher Beirat Globale 

Umweltveränderungen (German Advisory 
Council on Global Change)

WCED World Commission on Environment and 
Development

WCR World Climate Research Programme 
WEF World Economic Forum 
WEG wind energy generator
WFE water, food, and energy security nexus
WFE World Federation of Engineering 

Organizations 
WG Working Group (of the IPCC)
WHO World Health Organization
WIPO World Intellectual Property Organization 
WIR World Investment Report
WMO World Meteorological Organization 
WMR Wirtschaftsförderung Ruhr (economic 

development agency of the Ruhr district, 
Germany)

WS water security 
WSSD World Summit on Sustainable 

Development, Johannesburg (2002) 
WTO World Trade Organization
WVS World Value Survey 
WWF Worldwide Fund for Nature (also known as 

World Wildlife Fund)

YHDR Young Human Dimensions Researchers
YRB Yautepec River Basin (Mexico)

ZESCO Zambia Electricity Supply Corporation 
Limited
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Hans Günter Brauch
(Germany), Dr. phil. ha-
bil., Adj. Prof. (Privatdoz-
ent) at the Faculty of Po-
litical and Social Sciences,
Free University of Berlin
(1990–2012); since 1987
chairman of Peace Re-
search and European Se-
curity Studies (AFES-
PRESS). He is editor of
the Hexagon Book Series
on Human and Environ-
mental Security and
Peace (HESP), of the
Springer Briefs in Envi-

ronment, Security, Development and Peace (ESDP), of the
SpringerBriefs on Pioneers in Science and Practice (PSP); of
Pioneers in Arts, Humanities, Science, Engineering, Prac-
tice (PAHSEH) and of The Anthropocene: Politik—Econom-
ics—Society—Science (APESS) with Springer International
Publishing. He has been visiting professor of international
relations at the universities of Frankfurt am Main, Leipzig,
Greifswald, and Erfurt; research associate at Heidelberg
and Stuttgart universities, and a research fellow at Harvard
and Stanford Universities. He has taught at the Free Univer-
sity of Berlin (1990–2012), at Sciences Po (Paris, 2010–2012),
at the European Peace University (EPU, Schlaining, Aus-
tria), at the National Autonomous University of Mexico
(UNAM), at the National University of Malaysia (UKM),
Malaysia (2010, 2012), and in autumn and winter 2013/2014
he was a visiting professor at Chulalongkorn University in
Bangkok, Thailand. He has published on security, arma-
ment, climate, energy, and migration, on Mediterranean is-
sues and on sustainability transition in English and Ger-
man, and his work has been translated into Chinese,
Spanish, Greek, French, Danish, Finnish, Russian, Japanese,
Portuguese, Serbo-Croat, and Turkish. Publications: His
books include: (co-author with H. v. d. Graaf, J. Grin, W.
Smit): Militärtechnikfolgenabschätzung und präventive
Rüstungskontrolle, 1997; Klimapolitik der Schwellenstaa-
ten: Südkorea, Mexiko und Brasilien; Osterweiterung der
Europäischen Union. Umwelt- und Energiepolitik der Tsche-
chischen Republik, 2000. Books in English, Spanish, Greek,
Turkish and Chinese: (co-ed. with D. L. Clark): Decision-
making for Arms Limitation—Assessments and Prospects,
1983; (ed.): Star Wars and European Defence—Implications
for Europe: Perceptions and Assessments, 1987; (co-author
with R. Bulkeley): The Anti-Ballistic Missile Treaty and
World Security, 1988; (ed.): Military Technology, Arma-

ments Dynamics and Disarmament, 1989; (co-ed. with R.
Kennedy): Alternative Conventional Defense Postures in
the European Theater, vol. 1: The Military Balance and Do-
mestic Constraints, 1990; Vol. 2: Political Change in Eu-
rope: Military Strategy and Technology, 1992; Vol. 3: Mili-
tary Alternatives for Europe after the Cold War, 1993; (co-
ed. with H. J. v. d. Graaf, J. Grin; W. Smit): Controlling the
Development and Spread of Military Technology, 1992;
(co-ed. with A. Marquina): Confidence Building and Part-
nership in the Western Mediterranean. Tasks for Preventive
Diplomacy and Conflict Avoidance, 1994; Energy Policy in
North Africa (1950–2050). From Hydrocarbon to Re-
newables, 1997; (co-ed. with A. Marquina, A. Biad): Euro-
Mediterranean Partnership for the 21st Century, 2000; (co-
ed. with A. Marquina): Political Stability and Energy Coop-
eration in the Mediterranean (2000); Liberalisation of the
Energy Market for Electricity and Gas in the European Un-
ion: a Survey and implications for the Czech Republic,
2002; (co-ed. with P. Liotta, A, Marquina, P. Rogers, M.
Selim): Security and Environment in the Mediterranean.
Conceptualising Security and Environmental Conflicts,
2003; Environmental Dimension of Human Security: Free-
dom from Hazard Impact, 2005; Threats, Challenges, Vul-
nerabilities and Risks in Environmental and Human Secu-
rity, 2005; (co-ed. with Ú. Oswald Spring, C. Mesjasz, J.
Grin, P. Dunay, N. Chadha Behera, B. Chourou, P. Kameri-
Mbote, P. H. Liotta): Globalization and Environmental
Challenges: Reconceptualizing Security in the 21st Century,
2008; (co-ed. with Ú. Oswald Spring, J. Grin, C. Mesjasz,
P. Kameri-Mbote, N. Chadha Behera, B. Chourou, H.
Krummenacher): Facing Global Environmental Change:
Environmental, Human, Energy, Food, Health and Water Se-
curity Concepts (2009); (co-ed. with Ú. Oswald Spring):
Reconceptualizar la Seguridad en el Siglo XXI (2009); (co-
author with Ú. Oswald Spring: Securitizing the Ground—
Grounding Security and: Seguritizar la Tierra—Aterrizar la
Seguridad (Bonn: UNCCD, 2009); (guest co-ed. with Ú.
Oswald Spring and M. Aydin of a special issue of: Uluslar-
arasi Iliskiler / International Relations, 5,18 (Summer) Spe-
cial Issue on “Security” (2009): (co-ed. with Ú.Oswald
Spring, C. Tsardanidis and Y. Kinnas: Greek translation of 7
chapters, vol. 3: Globalization and Environmental Chal-
lenges, in: Agora, Spring 2010; Climate Change and Medi-
terranean Security: International, National, Environmen-
tal and Human Security Impacts for the Euro–
Mediterranean Region during the 21st Century—Proposals
and Perspectives. Papers IEMed No. 9 (Barcelona: IE,
2010); (co-ed. with Oswald Spring, Mesjasz, Grin, Kameri-
Mbote, Chourou, Dunay, Birkmann), Coping with Global
Environmental Change, Disasters and Security—Threats,

937� Springer International Publishing Switzerland 2016
H.G. Brauch et al. (eds.), Handbook on Sustainability Transition and Sustainable Peace,
Hexagon Series on Human and Environmental Security and Peace 10, DOI 10.1007/978-3-319-43884-9
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Challenges, Vulnerabilities and Risks (2011); (co-ed with
Scheffran, Brzoska, Link, Schilling), Climate Change,
Human Security and Violent Conflict: Challenges for Soci-
etal Stability (2012); with Aydin, Celikpata, Oswald Spring,
Polat (Eds.): Uluslararasi Iliskilerde Catismadam Güvenige
(2012); co-ed. with Oswald Spring, Tidball (Eds.): Expand-
ing Peace Ecology: Security, Sustainability, Equity and
Peace: Perspectives of IPRA’s Ecology and Peace Commis-
sion (2014); co-ed. with Oswald Spring, Serrano Oswald,
Estrada Álvarez, Flores Palacios, Ríos Everardo, Ruíz Panto-
ja, Lemus Ramírez, Estrada Villareal, Cruz: Vulnerabilidad
Social y Género entre Migrantes Ambientales (Cuernavaca:
CRIM, DGAPA–PAPIIT–UNAM, RETAC–Conacyt, 2014);
co-ed. with Grimwood (Ed.): Jonathan Dean: Pioneer in
Détente in Europe, Global Cooperative Security, Arms
Control and Disarmament (2015); co-ed. with Oswald
Spring, Mesjasz, Grin, Cheng (Eds.): [in Chinese] Globali-
zation and Environmental Challenges: Reconceptualizing
Security in the 21st Century (2015); co-ed. with Oswald
Spring, Mesjasz, Grin, Cheng (Eds.): [in Chinese]: Facing
Global Environmental Change: Environmental, Human,
Energy, Food, Health and Water Security Concepts (2015);
co-ed. with Oswald Spring, Mesjasz, Grin, Cheng (Eds.):
[in Chinese] Coping with Global Environmental Change,
Disasters and Security—Threats, Challenges, Vulnerabilities
and Risks (2015); co-ed. with Oswald Spring, Bennett, Ser-
rano: Addressing Global Environmental Challenges from a
Peace Ecology Perspective (2016); co-ed. with Oswald
Spring, Serrano, Bennett: Regional Ecological Challenges
for Peace in Africa, the Middle East, Latin America and
Asia Pacific (2016). 

Address: PD Dr. Hans Günter Brauch, Alte Bergsteige 47,
74821 Mosbach, Germany.
Email: <brauch@afes-press.de>. 
Website: <http://www.afes-press.de> and <http://www.afes-
press-books.de/>.

Úrsula Oswald Spring
(Mexico), full time Pro-
fessor/Researcher at the
National University of
Mexico (UNAM) in the
Regional Multidiscipli-
nary Research Center
(CRIM), she was nation-
al coordinator of water
research for the National
Council of Science and
Technology (RETAC–
CONACYT), first Chair
on Social Vulnerability at

the United National University Institute for Environment
and Human Security (UNU–EHS); founding Secretary-
General of El Colegio de Tlaxcala; General Attorney of
Ecology in the State of Morelos (1992–1994), National Del-
egate of the Federal General Attorney of Environment
(1994–1995); Minister of Ecological Development in the
State of Morelos (1994–1998). She was President of the In-
ternational Peace Research Association (IPRA, 1998–2000),
and General Secretary of the Latin-American Council for

Peace Research (2002–2006). She studied medicine, clinical
psychology, philosophy, anthropology, ecology, and classi-
cal and modern languages. She obtained her PhD from the
University of Zürich (1978). For her scientific work she re-
ceived the Premio Sor Juana Inés de la Cruz (2005), the En-
vironmental Merit in Tlaxcala, Mexico (2005, 2006), and
the UN Development Prize. She was recognized as Women
Academic of UNAM (1990 and 2000); and Women of the
Year (2000). She works on nonviolence and sustainable ag-
riculture with groups of peasants and women and is Presi-
dent of the Advisory Council of the Peasant University. She
has written fifty-two books and more than 379 scientific ar-
ticles and book chapters on sustainability, water, gender,
development, poverty, drug consumption, brain damage
due to undernourishment, peasantry, social vulnerability,
genetically modified organisms, bioethics, and human, gen-
der, and environmental security, adaptation, resilience, cli-
mate-induced migration, peace and conflict resolution, de-
mocracy and processes of negotiation. Among her major
publications are: (co-author with Rudolf Strahm): Por esto
somos tan pobre (translated into 17 languages, 1.5 million
copies); Unterentwicklung als Folge von Abhängigkeit
(Berne: Lang, 1978); Mercado y Dependencia (México,
D.F.: Ed. Nueva Imagen, 1979); Piedras en el Surco (Méxi-
co, D.F.: UAM-X, 1983); Campesinos Protagonistas de su
Historia: la Coalición de los Ejidos Colectivos de los Valles
del Yaqui y Mayo, una Salida a la Cultura de la Pobreza
(México, D.F.: UAM-X, 1986); Estrategias de Supervivencia
en la Ciudad de México (Cuernavaca: CRIM/UNAM,
1991); Fuenteovejuna o Caos Ecológico (Cuernavaca:
CRIM/UNAM, 1999); Peace Studies from a Global Perspec-
tive: Human Needs in a Cooperative World (ed.) (New
Delhi: Mbooks, 2000); (co-author with Mario Salinas):
Gestión de Paz, Democracia y Seguridad en América Lati-
na (México, D.F.: UNAM–CRIM/Coltlax, Böll, 2002); El
recurso agua en el Alto Balsas (ed.) (México: IGF, CRIM/
UNAM, 2003); Soberanía y Desarrollo Regional. El Méxi-
co que queremos (ed.) (México, D.F.: UNAM, 2003); Res-
olución noviolenta de conflictos en sociedades indígenas y
minorías (ed.) (México, D.F.: CLAIP, IPRA & Böll Funda-
tion, COLTLAX, 2004); El valor del agua: una visión soci-
oeconómica de un conflicto ambiental (COLTLAX,
CONACYT, 2005); International Security, Peace, Develop-
ment, and Environment, Book 39: Encyclopaedia on Life
Support Systems (ed.) (Paris: UNESCO—EOLSS, UK, on-
line); Gender and Disasters (Bonn: UNU–EHS, 2008); (co-
ed. with H. G. Brauch, C. Mesjasz, J. Grin, P. Dunay, N.
Chadha Behera, B. Chourou, P. Kameri-Mbote, P. H. Liot-
ta), 2008: Globalization and Environmental Challenges:
Reconceptualizing Security in the 21st Century (translated
into Chinese); (co-ed. with H. G. Brauch, J. Grin, C. Mes-
jasz, P. Kameri-Mbote, N. Chadha Behera, B. Chourou, H.
Krummenacher (translated into Chinese), 2009: Facing
Global Environmental Change: Environmental, Human,
Energy, Food, Health and Water Security Concepts; (co-ed.
with H.G. Brauch): Reconceptualizar la Seguridad en el
Siglo XXI, 2009; (co-author with H. G. Brauch: Securitiz-
ing the Ground—Grounding Security and Seguritizar la
Tierra—Aterrizar la Seguridad (Bonn: UNCCD), 2009;
(guest co-ed. with H. G. Brauch and M. Aydin of a special
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issue of Uluslararasi Iliskiler / International Relations, 5,18
(Summer) Special Issue on “Security”, 2009: (co-ed. with
H. G. Brauch, C. Tsardanidis and Y. Kinnas: Greek transla-
tions of 7 chapters, vol. 3: Globalization and Environmen-
tal Challenges, in: Agora, Spring 2010; (co-ed. with H. G.
Brauch, C. Tsardanidis and Y. Kinnas): Greek translations
of chapters, vol. 4: Facing Global Environmental Change,
in: Agora, Summer, 2010; Retos de la investigación del
agua en México (ed.), 2011, CRIM–UNAM, CONACYT,
México; Water Research in Mexico, Springer Verlag, Berlin;
Coping with Global Environmental Change: Disaster and
Security (co-ed. with H. G. Brauch, C. Mesjasz, J. Grin, P.
Dunay, N. Chadha Behera, B. Chourou, P. Kameri-Mbote,
P. Dunay, J. Birkman) 2011 (translated into Chinese: 

—— );
“Can health be Securitized?”, Human evolution 2012, 27
(1–3), 2015, pp. 21–29; “Vulnerabilidad social en eventos hi-
drometeorológios extremos: una comparación entre los
huracanes Stan y Wilma”, SocioTam, 2012, 22 (2) (July–
Dec), pp. 125–145.; “Forced migration, climate change, miti-
gation and adaptive policies in Mexico. Some functional re-
lationships”, International Migration, 2013 (co-author with
I. Sánchez, G. Díaz et al.); “Water security and national wa-
ter law in Mexico”, Earth Perspectives, 2013: vol.1, núm. 7:
1–15. “Dual Vulnerability among Female Household Heads”,
Acta Colombiana de Psicología, 2013: 16(2), pp. 19–30; Vul-
nerabilidad Social y Género entre Migrantes Ambientales,
(co-author with S. E. Serrano, Adriana. Estrada, F. Flores,
M. Ríos, H. G. Brauch, T. E. Ruíz, C. Lemus, Ariana Estra-
da, M. Cruz), 2014, CRIM, DGAPA–UNAM, Cuernavaca;
Expanding Peace Ecology: Security, Sustainability, Equity
and Peace, 2015, (co-ed. with H. G. Brauch, K. G. Tidball)
Berlin, Springer Verlag; “Human Security”, 2014, (co-author
with N. Adger et al.), Fifth Assessment Report, IPCC, WG
2, Cambridge University Press, Cambridge, pp. 755–791;
“Cambio Climático, Salud y Género”, 2014, (co-author with
A. R. Moreno, O. Tena, in: M. Ímaz et al. (eds.). Cambio
climático, miradas de género, México, UNAM, pp. 85–136;
América Latina en el Camino hacia una Paz Sustentable:
Herramientas y Aportes, 2015: (co-ed. with S. E. Serrano,
D. de la Rúa) ARP, FLACSO, CLAIP, Guatemala; México
ante la Urgencia Climática: Ciencia, Política y Sociedad
(co-ed. with X. Cruz, G. C. Delgado), 2015, CCEIICH,
CRIM, PINCC, UNAM; “Water Security: Past, Present and
Future of a Controversial Concept”, 2015, (co-author with J.
Bogardi, H. G. Brauch), in: Handbook on Water Security,
C. Pahl-Wostl, A. Bhaduri, J. Gupta (eds.), Edward Elgar,
Cheltenham, pp. 38–58; “Seguridad humana”, in C. Gay, C.
Ruiz (eds.), 2015: Reporte Mexicano de Cambio Climático
GRUPO II Impactos, vulnerabilidad y adaptación,
PINCC–UNAM, pp. 183–210. 

Address: Prof. Dr. Úrsula Oswald Spring, Priv. Río Bravo
Núm.1, Col. Vistahermosa, Cuernavaca, Morelos, 62290
México.
Email: <uoswald@gmail.com>.
Website: <http://www.afes-press.de/html/download_oswald.
html>.

John Grin (The Nether-
lands) is a Full Professor
in Policy Science, in par-
ticular of System Innova-
tion, Dept. of Political
Science, University of
Amsterdam, and Co-Di-
rector (with Marieke de
Goede) of the Pro-
gramme Group Transna-
tional Configurations,
Conflicts and Govern-

ance, Amsterdam Institute for Social Science Research
(AISSR). A physicist by training (MSc 1986, VU University
Amsterdam) he gained a PhD (1990) on defence technology
assessment. He is driven by a profound, life-long interest in
the relationships between knowledge, technology, society
and policy. He is particularly interested in understanding
the ‘politics’ of knowledge and technology and ways to ana-
lyse them; and in the intertwining between the two. He co-
established and was co-director of the transdisciplinary
Dutch Knowledge Network for System Innovations and
Transitions (KSI; <www.ksinetwork.nl>), in which some
hundred researchers of ten different universities cooperate
on major changes towards a sustainable society. From 2006
to 2009 he was scientific director of the Amsterdam School
for Social Science Research (ASSR; at: <www.assr.nl>).
He co-edited special issues of the journals Policy Sciences
(vol. 43[2009], no. 4) and Research Policy (vol. 39 [2010],
no. 4) on transitions, and he published (co-author with Jan
Rotmans, Johan Schot): Transitions to Sustainable Devel-
opment. New Directions in the Study of Long Term Struc-
tural Change (New York: Routledge, 2010). Earlier (co-)au-
thored books include (with Hans Günter Brauch, Henk van
de Graaf, Wim Smit): Militärtechnikfolgenabschätzung und
Präventive Rüstungskontrolle. Institutionen, Verfahren und
Instrumente (Münster: LIT, 1997); and Military-technologi-
cal choices and political implications. Command and con-
trol in established NATO posture and a non-provocative
defence (Amsterdam: VU University Press—New York: St.
Martin’s Press, 1990); (co-ed. with Wim A. Smit, Lev Vo-
ronkov): Military-technological innovation and stability in
a changing world. Politically assessing and influencing
weapon innovation and military research and develop-
ment (Amsterdam: VU University Press, 1992); (with Henk
van de Graaf, Rob Hoppe): Technology assessment
through interaction: A guide (Den Haag: SDU, 1997). His
edited volumes include (with Armin Grunwald): Vision As-
sessment: Shaping Technology in 21st century society. To-
wards a repertoire for Technology Assessment (Heidelberg:
Springer, 2000); (co-ed. with Brauch, Oswald Spring, Mes-
jasz, Dunay, Chadha Behera, Chourou, Kameri-Mbote, Liot-
ta, 2008): Globalization and Environmental Challenges:
Reconceptualizing Security in the 21st Century (Springer);
(co-ed. with Brauch, Oswald Spring, Mesjasz, P. Kameri-
Mbote, Chadha Behera, Chourou, Krummenacher, 2009):
Facing Global Environmental Change: Environmental,
Human, Energy, Food, Health and Water Security Con-
cepts (Springer), (co-ed. with Brauch, Oswald Spring, Mes-
jasz, Kameri-Mbote, Chourou, Dunay, Birkmann: Coping
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with Global Environmental Change, Disasters and Securi-
ty—Threats, Challenges, Vulnerabilities and Risks, 2011);
(co-ed. with Brauch, Oswald Spring, Scheffran (Eds.):
Handbook on Sustainability Transition and Sustainable
Peace, 2014). Some key journal articles and book chapters
on transitions are Niki Frantzeskaki, Wil Thissen, John
Grin: “Drifting between transitions. Lessons from the envi-
ronmental transition around the river Acheloos Diversion
project in Greece”, in: Technological Forecasting and Social
Change, 102 (January 2016): 275–286; Andrew Switzer, Luca
Bertolini, John Grin, 2015: “Understanding transitions in
the regional transport and land-use system: Munich 1945–
2013”, in: Town Planning Review, 86,6: 699–723; Vanja
Karadzic, Paula Antunes, John Grin, 2014: “Adapting to en-
vironmental and market change: Insights from Fish Produc-
er Organizations in Portugal”, in: Ocean & Coastal Man-
agement, 102, Part A: 364–374 ; Jan Hassink, Wim Hulsink,
John Grin, 2014: “Farming with care: the evolution of care
farming in the Netherlands”, in: NJAS–Wageningen Journal
of Life Sciences, 68,7: 1–11; Vanja Karadzic, John Grin, Paula
Antunes, Marija Banovic, 2014: “Social learning in fish pro-
ducers’ organizations: how fishers perceive their member-
ship experience and what they learn from it”, in: Marine
Policy, 44: 427–437; Andrew Switzer, Luca Bertolini, John
Grin, 2013: “Transitions of Mobility Systems in Urban Re-
gions: A Heuristic Framework”, in: J. Environmental Policy
and Planning, 15,2: 141–160 (JIF 1,421; SCI 1,316); Jan Has-
sink, John Grin, Wim Hulsink, 2013: “Multifunctional Agri-
culture Meets Health Care: Applying the Multi-Level Tran-
sition Sciences Perspective to Care Farming in the
Netherlands”, in: ‘Sociologia Ruralis, 53,2: 223–245; John
Grin, 2012: “The politics of transition governance in Dutch
agriculture. Conceptual understanding and implications for
transition management”, in: Int. J. Sustainable Develop-
ment, 15, 2:72–89 (SCI 0,297); Vanja Karadzic, Paula An-
tunes, John Grin, 2012: “‘How to learn to be adaptive?’ An
analytical framework for organizational adaptivity and its
application to a fish producers organization in Portugal”,
in: Journal of Cleaner Production, 45: 29–37; Boelie Elzen,
Marc Barbier, Marianne Cerf, John Grin, 2012: “Stimulating
transitions towards sustainable farming systems”, in: Ika
Darnhofer, David Gibbon, Benoit Dedieu (Eds.) (2012).
Farming Systems Research into the 21st century: The new
dynamic (Berlin etc.: Springer): 431–455; John Grin, 2012:
“Between governments, kitchens, firms and farms: the gov-
ernance of transitions between societal practices and sup-
ply systems”, in: Spaargaren, Gert, Anne Loeber, and Peter
Oosterveer (Eds.), 2012: Food Practices in Transition.
Changing Food Consumption, Retail and Production in
the Age of Reflexive Modernity. (London: Routledge): 35–
56; John Grin, Johan Schot, Jan Rotmans, 2011: “On pat-
terns and agency in transition dynamics: Some key insights
from the KSI programme”, in: Environmental Innovation
and Societal Transitions, 1,1: 76–81; John Grin, Esther Mari-
jnen, 2010: “Global Threats, Global Changes and Connect-
ed Communities in the Agrofood system”, in: (co-ed. with
Brauch, Oswald Spring, Mesjasz, Grin, Kameri-Mbote,
Chourou, Dunay, Birkmann, 2011): Coping with Global En-
vironmental Change, Disasters and Security—Threats,
Challenges, Vulnerabilities and Risks): 1005–1018.

Address: Prof. Dr. John Grin, Dept. of Political Science,
University of Amsterdam P.O. Box 15578, 1001 NB Am-
stedam, Netherlands. 
E-mail: <j.grin@uva.nl>. 
Website: www.uva.nl/profiel/j.grin and at: <http://
www.afes-press.de/html/ grin_en.html>.

Jürgen Scheffran (Ger-
many) is Professor at the
Institute of Geography
and the Center for Earth
System Research and
Sustainability (CEN) of
the University of Ham-
burg in Germany and
head of the Research
Group Climate Change
and Security (CLISEC)
in the Cluster of Excel-

lence Integrated Climate System Analysis and Prediction
(CliSAP). Until summer 2009 he held faculty positions at
the Departments of Political Science and Atmospheric
Sciences at the University of Illinois at Urbana-Champaign
(UIUC) where he also was a researcher in the Program in
Arms Control, Disarmament and International Security
(ACDIS), the Center for Advanced BioEnergy Research
(CABER) and the Energy Biosciences Institute (EBI). After
his PhD in physics at Marburg University he held various re-
search positions in the Interdisciplinary Research Group
Science, Technology and Security (IANUS) at Technical
University Darmstadt, the Potsdam Institute for Climate
Impact Research (PIK) and as a Visiting Professor at the
University of Paris (Pantheon-Sorbonne). At all these loca-
tions he taught more than fifty different courses on a wide
range of topics, and attracted project funding from a num-
ber of funding organizations, e.g. Deutsche Forschungs-Ge-
meinschaft (DFG), German Academic Exchange Service
(DAAD), Federal Ministry for Education and Research
(BMBF), European Commission, COST Action, VW Foun-
dation, Berghof Foundation, Heinrich Böll Foundation,
Federal Environmental Agency, US Department of Energy,
UIUC Environmental Council, Critical Initiatives for Re-
search and Scholarship, MacArthur Foundation, Plough-
shares Fund, Vattenfall Europe, BP. Besides CliSAP and
CLISEC, participation in recent projects includes the Con-
flictSpace project, the Renewable Energy Initiative and re-
lated projects on bioenergy at UIUC, the EuTRACE assess-
ment of climate engineering, and the COST Action on
climate change and migration. Research and teaching inter-
ests include: climate change and energy security; natural re-
sources, land use, environmental conflict and human migra-
tion; rural–urban interaction and the water–energy–food
nexus; complex systems analysis, agent-based modelling
and human–environment interactions; transformation and
sustainability science; technology assessment, and arms
control and international security. He has served as a con-
sultant to the United Nations, the Technology Assessment
Bureau of the German Parliament, and the Federal Envi-
ronmental Agency, and he was part of the German delega-
tion to the climate negotiations in New Delhi in 2002
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(COP–8). He has published more than twenty books and
more than 300 articles in journals and books, is co-editor
of Wissenschaft und Frieden (Science and Peace), and has
co-edited special issues of the journals Complexity, Foreign
Policy Analysis, Earth System Dynamics, Migration and De-
velopment. Recent books include: (co-ed. with Brzoska,
Brauch, Link, Schilling): Climate Change, Human Se-
curity and Violent Conflict: Challenges for Societal
Stability (2012); (co-ed. with Khanna, M., Zilberman, D.):
Handbook of Bioenergy Economics and Policy (Heidelberg
etc.: Springer, 2010); (co-ed. with Blaschek, H., Ezeji, T.):
Biofuels from Agricultural Wastes and Byproducts (Ames,
Iowa: Wiley/Blackwell, 2010); (co-ed. with Mascia, P. N.,
Widholm, J.): Plant Biotechnology for Sustainable Produc-
tion of Energy and Co-Products (Heidelberg etc.: Springer,
2010); (co-ed. with Kropp, J.): Advanced Methods for Deci-
sion Making and Risk Management in Sustainability Sci-
ence (New York: Nova Science, 2007); (co-ed. with Billari,
F., Fent, T., Prskawetz, A.): Agent-Based Computational
Modelling in Demography, Economic and Environmental
Sciences (Heidelberg etc.: Springer/Physica, 2006); (co-ed.
with Johnke, B., Soyez, K.): Abfall, Energie und Klima.
Wege und Konzepte für eine integrierte Ressourcennutzu-
ng (Erich Schmidt Verlag, Berlin: 2004); (co-author with
Ott, K; Klepper, G. M., Lingner, S., Schäfer, A., Sprinz, D.):
Reasoning Goals of Climate Protection. Specification of
Article 2 UNFCCC (Berlin: Umweltbundesamt, 2004); (co-
ed. with Hummel, M., Simon, H.-R.): Konfliktfeld Biodiver-
sität (Münster: agenda, 2002); (co-ed. with Bender, W.,
Hagen, R., Kalinowski, M.): Space Use And Ethics (Mün-
ster: agenda, 2001); (co-ed. with Zoll, R., Ackermann, H.,
Melsheimer, O.): Energiekonflikte: Problemübersicht und
empirische Analysen zur Akzeptanz von Windkraftanlagen
(Münster: LIT Verlag); (co-author with Abid, M., Schilling,
J., Zulfiqar, F.): “Climate change vulnerability, adaptation
and risk perceptions at farm level in Punjab, Pakistan”, in:
Science of The Total Environment, 547 (2/2016): 447–460;
(co-author with Shu, K., Schneider, U.): “Bioenergy and
Food Supply: A Spatial-Agent Dynamic Model of Agricul-
tural Land Use for Jiangsu Province in China”, in: Energies,
8,11 (11/2015): 13284–13307; (co-author with Gioli, G., Hu-

go, G., Máñez Costa, M.): “Human mobility, climate adap-
tation, and development. Introduction to special issue”, in:
Migration and Development (2015); (co-author with Schil-
ling, J., Locham, R, Weinzierl, T., Vivekanada, J.): “The nex-
us of oil, conflict, and climate change vulnerability of pasto-
ral communities in northwest Kenya”, in: Earth System
Dynamics, 6,2 (11/2015): 703–717; (co-author with Schäfer,
M. S.; Penniket, L.): “Securitization of media reporting on
climate change?”, in: Security Dialogue, 10/2015; (co-author
with Rodriguez Lopez, J. M., Rosso, P., Delgado, D.): “Re-
mote Sensing of Sustainable Rural–Urban Land Use in
Mexico City”, in: Journal Interdisciplina, 3,7 (2015): 1–20;
(co-author with Link, P. M., Brücher, T., Claussen, M.,
Link, J. S. A.): “The Nexus of Climate Change, Land Use,
and Conflict: Complex Human–Environment Interactions
in Northern Africa”, in: Bulletin of the American Meteoro-
logical Society (September 2015): 1561–1564); (co-author
with Yang, L., Qin, H., You, Q.): “Climate-related Flood
Risks and Urban Responses in the Pearl River Delta, Chi-
na”, in: Regional Environmental Change, 15,2 (2015): 379–
391; (co-author with Ide, T., Schilling, J., Link, J. S. A.,
Ngaruiya, G., Weinzierl, T.: “On exposure, vulnerability and
violence: Spatial distribution of risk factors for climate
change and violent conflict across Kenya and Uganda”, in:
Political Geography, 43,1 (2014): 68–81); (co-author with
Scheffran, J., Marmer, E., Sow, P.): “Migration as a contri-
bution to resilience and innovation in climate adaptation:
Social networks and co-development in Northwest Africa”,
in: Applied Geography, 33: 119–127); (co-author by Schef-
fran, J., Brzoska, M., Kominek, J., Link, P. M., Schilling, J.):
“Climate change and violent conflict”, in: Science, 336: 869–
871.

Address: Prof. Dr. Jürgen Scheffran, CLiSAP/CEN, Grin-
delberg 7, 20144 Hamburg, Germany.
Email: <juergen.scheffran@uni-hamburg.de>.
Website: <http://clisec.zmaw.de/Prof-Dr-Juergen-Scheffran.
867.0.html>; <https://www.geo.uni-hamburg.de/geographie/
mitarbeiterverzeichnis/scheffran.html>.
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Heide Hackmann (a dual citizen of South Africa and Ger-
many) has been Executive Director of the International
Council for Science (ICSU) since March 2015, following
eight years as Executive Director of the International Social
Science Council (ISSC) from 2007 to 2015. She was born in
South Africa, read for an MPhil in contemporary social the-
ory at the University of Cambridge, UK, and completed her
PhD in Science and Technology Studies at the University of
Twente, Netherlands in 2003. She has worked as a science
policymaker, researcher and consultant in the Netherlands,
Germany, the United Kingdom and South Africa. Her ca-
reer in science policy dates back to the early 1990s, when
she worked at the Human Sciences Research Council in
South Africa. From 2004 until 2007 she was Head of the
Department of International Relations and National Quali-
ty Assurance and Director of CO–REACH (an EU-funded
multilateral initiative for the Coordination of Research be-
tween Europe and China) at the Royal Netherlands Acade-
my of Arts and Sciences (KNAW). She is a member of sev-
eral international advisory committees, including the
Scientific Advisory Board of the Potsdam Institute for Cli-
mate Impact Research in Germany, and co-chairs the UN’s
ten-member group supporting the Technology Facilitation
Mechanism (TFM) on the Sustainable Development Goals.

ICSU is a non-governmental organization with a global
membership of national scientific bodies (121 members,
representing 141 countries) and International Scientific
Unions (31 members). It mobilizes the knowledge and
resources of the international scientific community to
strengthen international science for the benefit of society.
The ISSC was established by the United Nations Educa-
tional, Scientific and Cultural Organization (UNESCO) in
1952. The ISSC represents the social, behavioural, and eco-
nomic sciences at a global level, and aims to bring the best
social science to bear on the biggest social challenges of
our times. As Executive Director of the International Social
Science Council she strengthened ISSC’s activity profile,
membership base and financial position, and forged strong
links with the International Council for Science through
key partnerships. These include the Integrated Research on
Disaster Risk programme and the Science and Technology
Alliance for Global Sustainability, the consortium of inter-
national organizations that founded Future Earth, the new
global research initiative on global sustainability that also
coordinates inputs from the international scientific commu-
nity on key policy processes at the United Nations. Hack-
mann also led the launch of the World Social Science
Forums and spearheaded the development of a new series
of World Social Science Reports. She initiated a new global
social science research funding and coordination pro-

gramme on Transformations to Sustainability, which was
launched in March 2014 as a major contribution to Future
Earth. Her major co-authored publications include: Heide
Hackmann, Susanne C. Moser, Asuncion Lera St. Clair:
“The social heart of global environmental change”, in:
Nature Climate Change, 4 (2014): 653–655; Peter P. J. Dries-
sen, Jelle Behagel, Dries Hegger, Heleen Mees, Lisa Almesjö,
Steinar Andresen, Fabio Eboli, Sebastian Helgenberger,
Kirsten Hollaender, Linn Jacobsen, Heide Hackmann, Jörg
Knieling, Corrine Larrue, Björn Ola Linnér, Orla Martin,
Karen O’Brien, Saffron O’Neill, Marleen van Rijswick, Bernd
Siebenhuener, Catrien Termeer, Aviel Verbruggen: “Societal
transformations in the face of climate change”, Working
Paper, December 2013; Wolfram Mauser, Gernot Klepper,
Martin Rice, Bettina Susanne Schmalzbauer, Heide Hack-
mann, Rik Leemans, Howard Moore. “Transdisciplinary
Global Change Research: the co-creation of knowledge for
sustainability”, in: Current Opinion in Environmental Sus-
tainability (July 2013); Gisli Palsson, Bronislaw Szerszynski,
Sverker Sörlin, John Marks, Bernard Avril, Carole Crumley,
Heide Hackmann, Poul Holm, John Ingram, Alan Kirman,
Mercedes Pardo Buendía, Rifka Weehuizen: “Reconceptual-
izing the ‘Anthropos’ in the Anthropocene: Integrating the
Social Sciences and Humanities in Global Environmental
Change Research”, in: Environmental Science & Policy
(April 2013); Karen O’Brien, Jonathan Reams, Anne Caspari,
Andrew Dugmore, Maryam Faghihimani, Ioan Fazey, Heide
Hackmann, David Manuel-Navarrete, John Marks, Riel
Miller, Kari Raivio, Patricia Romero-Lankao, Hassan Virji,
Coleen Vogel, Verena Winiwarter: “You say you want a revo-
lution? Transforming education and capacity building in
response to global change”, in: Environmental Science &
Policy (April 2013); Gisli Palsson, Bronislaw Szerszynski, Sver-
ker Sorlin, John Marks, Bernard Avril, Carole Crumley,
Heide Hackmann, Poul Holm, John Ingram, Alan Kirman,
Mercedes Pardo Buendia, Rifka Weehuizen: “Challenges of
the Anthropocene: Contributions from Social Sciences and
Humanities for the Changing Human Condition”, in: Envi-
ronmental Science & Policy (January 2013); W. V. Reid, D.
Chen, L. Goldfarb, H. Hackmann, Y. T. Lee, K. Mokhele, E.
Ostrom, K. Raivio, J. Rockström, H. J. Schellnhuber, A.
Whyte: “Earth System Science for Global Sustainability:
Grand Challenges”, in: Science (November 2010); Heide
Hackmann, Arie Rip: “Priorities and quality incentives for
university research: A brief international survey: Countries
studied: Australia, Belgium, Germany, Switzerland, UK”
(January 2000); H. Hackmann, P. J. D. Drenth, J. J. F.
Schroots: “Evaluating for Science: Processes & Protocols”
(Amsterdam: ALLEA, 2004).
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Address: Dr. Heide Hackmann, Executive Director, Interna-
tional Council for Science (ICSU), 5 rue Auguste Vacquerie,
75116 Paris, France.
Email: <heide.hackmann@icsu.org>.
Website: <http://www.icsu.org/about-icsu/about-us/our-
staff> and <http://www.icsu.org/news-centre/news/inter-
national-council-for-science-announces-dr.-heide-hackmann-
to-be-executive-director-and-dr.-lucilla-spini-head-of-science-
programmes>.

Hoesung Lee (Republic of Korea) is the Chair of the Inter-
governmental Panel on Climate Change (IPCC). He is a
professor of economics of climate change, energy and sus-
tainable development at Korea University’s Graduate
School of Energy and Environment in the Republic of Ko-
rea. He serves on various boards including as executive
member of the Korean Academy of Environmental Scienc-
es; a member of the Asia Development Bank President’s ad-
visory board, a council member of the Global Green
Growth Institute and an editorial board member of UK-
based journal Climate Policy. Hoesung Lee has published
extensively in the field of energy and climate change. He
was the founding president of the Korea Energy Economic
Institute and the former president of the International As-
sociation for Energy Economics. Professor Lee has been in-
volved in the IPCC in various capacities including as Vice-
Chair and Working Group III Co-Chair since its Second As-
sessment Report of 1992. He obtained a bachelor’s degree
in economics at Seoul National University in 1969 and re-
ceived his PhD in economics at Rutgers University (USA) in
1975. Among his major publications are: (co-authored with
Jin-Gyu Oh): “Mitigation initiatives: Korea’s experiences”,
in: Climate Policy, 2,2–3 (2002); (with Dennis Eklof): “Re-
fining in the Far East: Its Potential and Constraints”, in:
The Energy Journal, 15 (1994); (Ed.): The Role of Technolo-
gy Transfer in Coping with Global Warming: The Case of
Korea (Seoul: Korea Energy Economics Institute, 1993);
“Energy outlook and environmental implications for Ko-
rea”, in: Energy, 16,11–12 (1991); “Korea’s energy outlook”,
in: Energy, 6,8 (1981); (with Paul Davidson, Laurence H.
Falk): “Oil: Its Time Allocation and Project Independence”,
in: Brookings Papers on Economic Activity, 2 (1974): 411–
448; (with E. Haites): “Review of IPCC Working Group III
Findings on the Impacts of Energy Policy Options on GHG
Emissions”, in: Wiley Interdisciplinary Review: Energy and
Environment, 1,1 (2012); (with J. Oh): “Integrating Climate
Change Policy with a Green Growth Strategy: the Case of
Korea”, in Bryce Wakefield (Ed.): Green Tigers: The Politics
and Policy of Climate Change in Northeast Asian Democ-
racies, Asia Program Special Report (Washington DC:
Woodrow Wilson International Center for Scholars, 2010);
(with J. Byrne et al.): “Electricity Reform at a Crossroads:
Problems in South Korea’s Power Liberalization Strategy”,
in: Pacific Affairs, 77,3 (Fall 2004); (with F. Toth, M. Mwan-
dosya, C. Cararro et al.): “Decision-making Frameworks”,
in: IPCC [B. Metz and O. Davidson] (Eds.): Climate
Change 2001: Mitigation, IPCC Third Assessment Report,
Working Group III (Cambridge: Cambridge University
Press, 2001): 601–688; (with Robert T. Watson, John A. Dix-
on, Steven P. Hamburg, Anthony C. Janetos, Richard H.

Moss et al.): Protecting Our Planet—Securing Our Future
(United Nations Environment Programme, US National
Aeronautics and Space Administration, World Bank, 1998);
“Approaches to differentiation for advanced developing
countries”, in: M. Peterson, M. Grubb (Eds.): Sharing the
Effort: Options for Differentiating Commitments on Cli-
mate Change (London: Royal Institute of International Af-
fairs, 1996): 77–82; IPCC [P. Bruce, E. Haites] (Ed.): Eco-
nomics and Social Dimensions of Climate Change: IPCC
Second Assessment Report 1995 (Cambridge: Cambridge
University Press, 1996); (with Z. Dadi, Y. Jung, J.
Wisniewski, J. Sathaye): “Greenhouse Gas Emissions Inven-
tory and Mitigation for Asia and Pacific Countries”, in: Am-
bio, 25,4 (June 1996): 220–228.

Address: Prof. Dr. Hoesung Lee, Chairman, IPCC, c/o
World Meteorological Organization, 7bis Avenue de la Paix,
C. P. 2300, CH-1211 Geneva 2, Switzerland.
Email: <hoesung@korea.ac.kr>.
Website: <https://www.ipcc.ch/nominations/cv/cv_hoe-
sung_lee.pdf>.

Paul Raskin (United States of America) is the founding
President of the Tellus Institute, Boston, Massachusetts,
and Director of the Great Transition Initiative. Born in Chi-
cago in 1942, he was raised in California, receiving a BA in
physics and philosophy in 1964 from the University of Cali-
fornia, Berkeley, where his senior thesis was supervised by
philosopher of science Paul Feyerabend. He earned a PhD
in theoretical physics from Columbia University in 1970,
and taught at university level, becoming Chair of an inter-
disciplinary department at the State University of New York
at Albany in 1974. In 1976, he co-founded the Tellus Insti-
tute, a non-profit research and policy organization, where
he has directed an interdisciplinary team working on envi-
ronmental, resource, and development issues throughout
the world. He also founded the US Centre of the Stock-
holm Environment Institute in 1989, the Global Scenario
Group in 1995, and the Great Transition Initiative (GTI) in
2003. The overarching theme of Dr. Raskin’s research has
been the development of scientifically-based visions and
strategies for a transformation to resilient and equitable
forms of social development. Toward this larger aim, his re-
search has spanned issues (energy, water, climate change,
ecosystems, and sustainable development) and spatial
scales (local, national, and global). He has conceived and
built widely-used models for integrated scenario planning
for energy (LEAP), fresh water (WEAP), and sustainability
(PoleStar). His recent research and writing has centred on
formulating and analysing long-range, integrated global and
regional scenarios, and, in particular, the requirements for a
‘Great Transition’ to a sustainable, just, and liveable future.
Dr. Raskin has published widely, and served as a lead au-
thor for the US National Academy of Science’s Board on
Sustainability, the Intergovernmental Panel on Climate
Change, the Millennium Ecosystem Assessment, the Earth
Charter, and UNEP’s Global Environment Outlook. In
1995, he convened the Global Scenario Group (GSG) to ex-
plore alternative futures and their implications for contem-
porary values, choices, and actions. The GSG’s 2002 vale-
dictory essay—Great Transition: The Promise and Lure of
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the Times Ahead—became the point of departure for the
Great Transition Initiative that Dr. Raskin launched in 2003
and continues to direct, which engages an eminent network
of hundreds of international scholars and activists in re-
search, publications, and public outreach. His publications
include: Great Transition: The Promise and Lure of the
Times Ahead (Boston: Stockholm Environment Institute,
2002); “Contours of a Resilient Global Future”, in: Sustain-
ability, 6 (2014): 123–135; “The Century Ahead: Searching
for Sustainability”, in: Sustainability, 2,8 (2010): 2626–2651;
“World Lines: A Framework for Exploring Global Path-
ways”, in: Ecological Economics, 65,3 (2008): 461–470;
“Scenes from the Great Transition”, in: Solutions, 3,4
(2012): 11–17; “Global Scenarios: Background Review for
the Millennium Ecosystem Assessment”, in: Ecosystems, 8
(2005): 133–142; “Imagine All the People: Advancing a Glob-
al Citizens Movement”, in: Development, 54 (2011): 287–
290; “Future”, in: Willis Jenkins (Ed.): Encyclopedia of Sus-
tainability: The Spirit of Sustainability (Great Barrington,
MA: Berkshire, 2010); “Planetary Praxis: Rhyming Hope
and History”, in: Stephen R. Kellert; James Gustave Speth
(Eds.): The Coming Transformation: Values to Sustain Hu-
man and Natural Communities (New Haven: Yale Univer-
sity, 2009); “The Problem of the Future: Sustainability Sci-
ence and Scenario Analysis”, in: Global Environmental

Change, 14 (2004): 137–146; Global Environmental Out-
look Scenario Framework (Nairobi: United Nations Envi-
ronment Programme, 2002); Global Sustainability: Bend-
ing the Curve (London: Routledge, 2002); Halfway to the
Future: A Reflection on the Global Condition (Boston: Tel-
lus Institute, 2002); Bending the Curve: Toward Global
Sustainability. Second Report of the Global Scenario
Group (Stockholm: Stockholm Environment Institute,
1998); “Windows on the Future: Global Scenarios and Sus-
tainability”, in: Environment Magazine, 40,3 (April 1998):
6–11; “Global Energy, Sustainability and the Conventional
Development Paradigm”, in: Energy Sources, 20 (1998):
363–383; Water Futures: Assessment of Long-Range Patterns
and Problems Perspectives (Stockholm: Stockholm Environ-
ment Institute—United Nations, 1997); Branch Points: Glob-
al Scenarios and Human Choice (Stockholm: Stockholm En-
vironment Institute, 1997). See his recent Tellus publications
at: <http://www.tellus.org/tellus/author/paul-raskin>. 

Address: Dr. Paul Raskin, President, Tellus Institute, 11
Arlington Street, Boston, MA 02116, USA.
Email: <praskin@tellus.org>.
Website: <http://www.tellus.org/tellus/author/paul-raskin#
sthash.xof4OyCV.dpuf> and <https://en.wikipedia.org/wiki/
Paul_Raskin>. 
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Sophie Adams (Australia) has a background in Develop-
ment Studies and works with the German organization Cli-
mate Analytics. She is currently based in Sydney, Australia,
and is completing doctoral research on community partici-
pation in climate change policy-making.

Address: Ms Sophie Adams, School of Social Sciences,
Morven Brown Building, The University of New South
Wales, Sydney, Australia.
Email: <s.m.adams@unsw.edu.au>.

Monica de Andrade (Brazil) holds a PhD and a Master’s in
Ecology and Natural Resources and diplomas in Biological
Sciences. She is based at the Health Promotion Graduate
Programme, University of Franca, Brazil, responsible for re-
search projects about the role of environmental hazards on
human health, including correlation between deforestation
and emergent diseases, extreme weather and water-related
diseases and cardiovascular disease. Since 2006, she
has been advisor on more than twenty Master’s theses. She
has also worked as a consultant for national organizations
and is a Visiting Professor at the University of Costa Rica.
Recent publications include: “The role of land use and land
cover changes in epidemiology of Hantaviruses in Minas
Gerais, Brazil”; “The role of land use and land cover changes in
epidemiology of Brazilian Spotted Fever in São Paulo, Brazil”;
“The impacts of natural disasters on Brazilian public health.
Dry eye as an environmental disease”.

Address: Dr. Monica de Andrade, Unifran, Av Dr Armando
Salles Oliveira, 201, Franca-SP, BRASIL CEP 14.404-600.
Email: <mmonicandrade@gmail.com> and >monica.andrade
@unifran.edu.br>.
Website: <http://www.unifran.edu.br/pos-graduacao-pesquisa-
extensao/mestrado-e-doutorado/saude/corpo-docente//>.

Lourdes Arizpe (Mexico) received an MA from the Natio-
nal School of History and Anthropology in Mexico in 1970;
a PhD in Anthropology from the London School of Econo-
mics and Political Science, UK, in 1975; and an Honorary
Doctorate from the University of Florida at Gainesville in
2010. She is a professor at the Regional Center for Multi-
disciplinary Research of the National University of Mexico.
Her early anthropological studies were focused on migra-
tion, gender, rural development, and the human dimen-
sions of environmental change. Professor Arizpe received a
Fulbright grant in 1979 and a John F. Guggenheim grant in
1981. Elected President of the International Union of An-
thropological and Ethnological Sciences in 1988, she beca-
me a member of the United Nations Commission on Cultu-
re and Development in 1990 and soon afterwards was
designated Assistant Director General for Culture at UNES-

CO 1994–98. As President of the International Social Scien-
ce Council 2004–2008, and the Academic Faculty of the
Global Economic Forum at Davos, Switzerland 2000–2004,
she participated in projects to further policy-oriented stu-
dies on culture and sustainability. At the United Nations
Institute for Research on Social Development, she was
Chair of the Board 2005–2011 and a member of the United
Nations Committee for Development Policy of the Econo-
mic and Social Council (ECOSOC). Her major studies
were published in three volumes by Springer-Verlag in 2014–
15 and may be consulted at <http://www.afes-pressbooks.
de/html/SpringerBriefs_ ESDP06.htm> and <http://www.
afes-press-books.de/html/SpringerBriefs_PSP_Arizpe. htm>.

Address: Prof. Dr. Lourdes Arizpe, Centro Regional de
Investigaciones Multidisciplinarias—UNAM, Av Universidad
s/n Circuito II, campus UAEM, Col. Chamilpa, CP 62210
Cuernavaca, Morelos, México. 
Email: <la2012@correo.crim.unam.mx>.
Website: <www.crim.unam.mx>.

Karoline Augenstein is a Research Fellow at the Wuppertal
Institute for Climate, Environment and Energy. Her back-
ground is in political science and economics. She complet-
ed her BA in European Studies at the University of Maas-
tricht and her MA in Sustainability Economics and
Management at the University of Oldenburg. Since 2010,
she has worked as scientific assistant to the management
board at the Wuppertal Institute and in 2014 completed her
PhD at the University of Wuppertal. Her main research in-
terest is in sustainable system innovations in various fields,
narrative approaches in sustainability transitions research,
and concepts of transdisciplinary research for sustainability.
Among her publications on this theme are: Schneidewind,
Uwe; Singer-Brodowski, Mandy; Augenstein, Karoline,
2016: “Sustainability and Science Policy”, in: Heinrichs, Har-
ald et al. (Eds.): Sustainability Science, Springer Science,
Dordrecht, 149–160; Schneidewind, Uwe; Augenstein, Karo-
line, 2012: “Analyzing a transition to a sustainability-orient-
ed science system in Germany”, in: Environmental Innova-
tion and Societal Transitions, 3: 16–28. 

Address: Dr. Karoline Augenstein, Wuppertal Institute for
Climate, Environment and Energy, Döppersberg 19, 42103
Wuppertal, Germany.
Email: <karoline.augenstein@wupperinst.org>.
Website: <http://wupperinst.org/home/>.

Flor Avelino (The Netherlands) works at DRIFT, Erasmus
University Rotterdam, as a researcher and lecturer. Her re-
search focus is on the role of power and empowerment in
sustainability transitions. As the academic director of the

947� Springer International Publishing Switzerland 2016
H.G. Brauch et al. (eds.), Handbook on Sustainability Transition and Sustainable Peace,
Hexagon Series on Human and Environmental Security and Peace 10, DOI 10.1007/978-3-319-43884-9
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Transition Academy, she strives to co-create new learning
environments to challenge people to think and act for radi-
cal change. As scientific coordinator of the TRANSIT
(Transformative Social Innovation Theory) -project, she is
currently involved in empirically and theoretically investigat-
ing social innovation and transformation, including case-
studies on social entrepreneurship and the ecovillage move-
ment. Among her major publications are: with Wittmayer,
J. (2015): “Shifting Power Relations in Sustainability Transi-
tions: A Multi-actor Perspective”, in: Journal of Environmen-
tal Policy & Planning, at: <http://www.tandfonline.com/
doi/abs/ 0.1080/1523908X.2015.1112259>; with Rotmans, J.
(2011): “A dynamic conceptualization of power for sustaina-
bility research”, in: Journal of Cleaner Production, 19,8:
796-804; (2009): “Empowerment and the challenge of ap-
plying transition management to ongoing projects”, in: Poli-
cy Sciences, 42,4: 369-390.

Address: Dr. Flor Avelino, DRIFT/ Erasmus University of
Rotterdam, P.O. 1738, 3000 DR Rotterdam, The Nether-
lands
Email: <avelino@drift.eur.nl>. 
Website: <htp://transitionacademy.nl/people/dr-flor-avelino/>. 

Xuemei Bai (Australia/China) is a Professor of Urban Envi-
ronment and Human Ecology at Fenner School of Environ-
ment and Society, Australian National University. She ob-
tained her bachelor’s degree in science from Peking
University, and her Master’s in engineering and PhD from
the University of Tokyo. Prior to joining ANU, she worked
at ecology and environmental research institutes in Japan
and at CSIRO in Australia, and was a Visiting Professor at
Yale University for two years. Her current research interests
include: drivers and impacts of urbanization, cities as com-
plex social ecological systems, evolution of urban environ-
ment and urban systems, urban metabolism, cities and cli-
mate change, and system innovation and sustainability
transition/transformation, as well as broader Anthropocene
futures and the sustainability agenda. She is a member of
the Science Committee of Future Earth, and served as a vice
chair of the International Human Dimensional Programme
of Global Change (IHDP). She serves on the editorial board
of several international journals including Current Opinion
of Environmental Sustainability; Sustainability Science; En-
vironment, Computer, Environment and Urban Systems;
etc. Selected academic journal publications include: “Realiz-
ing China’s Urban Dream” (2014), in: Nature, 509: 158–160;
“Landscape Urbanization and Economic Growth” (2012),
in: Environmental Science & Technology, 46,1: 132–139;
“Plausible and Desirable Futures in the Anthropocene”
(2015), in: Global Environmental Change, <doi:1 0.1016/
j.gloenvcha.2015.09.017>; “Urban Sustainability Experi-
ments: Patterns and Pathways” (2012), in: Environmental
Science & Policy, 13: 312–325; “Global Change and the Ecol-
ogy of Cities” (2008), in: Science, 319: 756–760. 

Address: Prof. Dr. Xuemei Bai, Fenner School of Environ-
ment and Society, College of Medicine, Biology and Envi-
ronment, Frank Fenner Building, The Australian National
University, Canberra 2601, Australia. 

Email: <xuemei.bai@anu.edu.au>.
Website: <https://researchers.anu.edu.au/researchers/bai-x>.

Lucy Baker (United Kingdom) is a Research Fellow in the
Science Policy Research Unit at the University of Sussex
and a Visiting Fellow at the Energy Research Centre, Uni-
versity of Cape Town. Between 2013 and 2015 Lucy was a
Research Fellow in the School of Global Studies, University
of Sussex on an ESRC-funded project, Rising powers and
the low carbon transition in Southern Africa. Lucy’s areas
of research include: the political economy of energy; elec-
tricity policy in South Africa; sociotechnical transitions; and
low-carbon development in low- and middle-income coun-
tries. Lucy holds a PhD in The political economy of socio-
technical transitions in South Africa’s electricity sector
from the University of East Anglia, UK, an MSc in Develop-
ment Studies from the School of Oriental and African Stud-
ies, and an MA in Hispanic Studies and French from the
University of Edinburgh. Prior to joining academia she
worked for ten years in the fields of environment, develop-
ment and human rights as a policy officer and campaigner
with non-governmental organizations Amnesty Internation-
al, Oxfam and the Bretton Woods Project. A native speaker
of English, she is fluent in Spanish, Portuguese and French. 

Address: Dr. Lucy Baker, Science Policy Research Unit, Uni-
versity of Sussex, Sussex House, Falmer, Brighton, BN1 9RH.
Contact details: <L.H.Baker@sussex.ac.uk>.
Website: <http://www.sussex.ac.uk/profiles/326431>.

Larissa Basso (Brazil) is currently a PhD candidate in Inter-
national Relations at the University of Brasília and a re-
searcher at the Brazilian Federal Agency for Support and
Evaluation of Graduate Education (CAPES). She is also a
member of the Brazilian Research Network on Interna-
tional Relations and Climate Change (Redeclim). She
holds Bachelor of Laws—LLB (2003) and Master’s in Inter-
national Law—LLM (2008) degrees from the University of
Sao Paulo, and an MPhil in Environmental Policy (2010)
from the University of Cambridge. She is also a Graduate
Teaching Assistant in the Institute of International Rela-
tions, University of Brasília, and an Attorney-at-Law since
2004 (legal consulting and litigation). She has researched
extensively on international trade and development; since
2009, her main research interests are sustainable develop-
ment, environmental governance, and climate change and
global energy governance in the transition to low-carbon
development.

Address: Ms Larissa Basso, Institute of International Rela-
tions, University of Brasília (Campus Darcy Ribeiro, Caixa
Postal:  04306, CEP: 70904-970, Brasília – DF, Brazil).
Email: <larissabasso@gmail.com>.
Website: <http://lattes.cnpq.br/6094310548211358>.

Hans Günter Brauch (Germany), Privatdozent (Adj. Prof.)
at the Faculty of Political Science and Social Sciences, Free
University of Berlin (ret.), since 1987 chairman of Peace Re-
search and European Security Studies (AFES-PRESS). See
Biographies of editors.

Hongmin Chen (China) holds a PhD in population, re-
sources and environmental economics. She is an associate
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professor in the Department of Environmental Science and
Engineering at Fudan University and a researcher in the Fu-
dan Urban Environmental Management Research Center
and Fudan Tyndall Center. Her research interests focus on
the transformation towards a low-carbon society. Her cur-
rent research covers a range of topics including trade-em-
bodied CO2 emissions and high-emission groups and their
role in accelerating the transition towards a low-carbon so-
ciety. Recent publications include: Energy and Environ-
mental Impacts of China’s International Trade: A Research
on Embodied Flows (in Chinese, Shanghai: Fudan Universi-
ty Press, 2011); (co-authored with Xingyi Dai et al.): 2050
Shanghai Low Carbon Development Roadmap Report (in
Chinese, Beijing: Science Press, 2011); “Development and
Prospect of Personal Carbon Trading Research”, in: China
Population, Resources and Environment, 24, 9 (2014): 30–
36; (with Yanni Zhu and Miaojing Lu): “Identification and
Analysis of High-Emission Commuter Groups in Shanghai”
(in Chinese), in: Resources Science, 36,7 (2014): 1469–1477;
(with Miaojing Lu): “Review of the Inequality of Carbon
Emissions” (in Chinese), in: Resources Science, 35,8 (2013):
1617–1624; (with Jing Chen): “Energy Consumption Differ-
ences in Different Income Groups: The Case Study of
Shanghai” (in Chinese), in: Population and Development,
18,4 (2012): 30–38.

Address: Dr. Hongmin Chen, 220 Handan Road, Depart-
ment of Environmental Science and Engineering, Fudan
University, 200433, Shanghai, China.
Email: <swingboat77@gmail.com>.

Peter T. Coleman (USA) holds a PhD in Social/Organiza-
tional Psychology from Columbia University and is a Profes-
sor of Psychology and Education at Columbia University
with a joint appointment at Teachers College and The
Earth Institute and teaches courses in Conflict Resolution,
Social Psychology, and Social Science Research; Director of
the Morton Deutsch International Center for Cooperation
and Conflict Resolution (MD–ICCCR) at Teachers College,
Columbia University; Chair of Columbia University’s Ad-
vanced Consortium on Cooperation, Conflict, and Com-
plexity (AC4); research affiliate of the International Center
for Complexity and Conflict, The Warsaw School for Social
Psychology in Warsaw, Poland. He currently conducts re-
search on optimality of motivational dynamics in conflict,
power asymmetries and conflict, intractable conflict, multi-
cultural conflict, justice and conflict, environmental con-
flict, mediation dynamics, and sustainable peace. In 2003,
he became the first recipient of the Early Career Award
from the American Psychological Association, Division 48:
Society for the Study of Peace, Conflict, and Violence. He
has edited: Handbook of Conflict Resolution: Theory and
Practice (2000; 2006; 2014); The Five Percent: Finding
Solutions to Seemingly Impossible Conflicts (2011); Con-
flict, Justice, and Interdependence: The Legacy of Morton
Deutsch (2011); Psychological Components of Sustainable
Peace (2012); Attracted to Conflict: Dynamic Foundations
of Destructive Social Relations (2013); and Making Conflict
Work: Harnessing the Power of Disagreement (2014). He
has authored over seventy journal articles and chapters, and
is a member of the United Nation Mediation Support

Unit’s Academic Advisory Council, a founding board mem-
ber of the Leymah Gbowee Peace Foundation USA, and a
New York State certified mediator and experienced con-
sultant.

Address: Prof. Peter T. Coleman, Director, Morton Deutsch
International Center for Cooperation and Conflict Resolu-
tion; Professor of Psychology and Education. Program in
Social-Organizational Psychology, Department of Organiza-
tion and Leadership, Teachers College, Columbia Univer-
sity, Box 53, 525 West 120th Street, New York, NY 10027,
USA; Co-Director, Advanced Consortium for Cooperation,
Conflict, and Complexity (The Earth Institute at Columbia
University), New York, NY, USA.
Email: <coleman@exchange.tc.columbia.edu>.
Website: <http://icccr.tc.columbia.edu/> and <http://www.
makingconflictwork.com/>.

Simon Dalby (Canada/United Kingdom/Ireland), Profes-
sor, formerly at Carleton University, is now CIGI Chair in
the Political Economy of Climate Change at the Balsillie
School of International Affairs and Professor of Geography
and Environmental Studies at Wilfrid Laurier University,
Waterloo, Ontario. He is author of Creating the Second
Cold War (Pinter 1990), Environmental Security (Universi-
ty of Minnesota Press, 2002) and Security and Environ-
mental Change (Polity, 2009). His articles have appeared in
various scholarly journals including Alternatives, Antipode,
Australian Journal of International Affairs, Contemporary
Security Policy, Geoforum, Geopolitics, Global Environ-
mental Politics, Global Policy, Intelligence and National Se-
curity, International Politics, Political Geography, Society
and Space and Studies in Political Economy. 

Address: Prof. Simon Dalby, Balsillie School of International
Affairs, 67 Erb Street West, Waterloo, ON N2L 6C2, Canada.
Email: <sdalby@gmail.com>.
Website: <http://www.balsillieschool.ca/people/simon-dalby>.

Morton Deutsch (USA) is E. L. Thorndike Professor and
Director Emeritus of the Morton Deutsch International
Center for Cooperation and Conflict Resolution (MD–
ICCCR) at Teachers College, Columbia University. He
studied with Kurt Lewin at MIT’s Research Center for
Group Dynamics, where he obtained his PhD in 1948. He is
well-known for his pioneering studies in intergroup rela-
tions, cooperation–competition, conflict resolution, social
conformity, and the social psychology of justice. His books
include Interracial Housing, Research Methods in Social
Relations, Preventing World War III: Some Proposals, The-
ories in Social Psychology, The Resolution of Conflict, Ap-
plying Social Psychology, and Distributive Justice. His work
has been widely honoured by the Kurt Lewin Memorial
Award, the G. W. Allport Prize, the Carl Hovland Memori-
al Award, the AAAS Socio-Psychological Prize, APA’s Distin-
guished Scientific Contribution Award, SESP’s Distin-
guished Research Scientist Award, and the Nevitt Sanford
Award. He is a William James Fellow of APS. He has also
received lifetime achievement awards for his work on con-
flict management, cooperative learning, peace psychology,
and applications of psychology to social issues. In addition,
he has received the Teachers College Medal for his contri-
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butions to education, the Helsinki University medal for his
contributions to psychology, and the doctorate of humane
letters from the City University of New York. He has been
president of the Society for the Psychological Study of So-
cial Issues, the International Society of Political Psychology,
the Eastern Psychological Association, the New York State
Psychological Association, and several divisions of the
American Psychological Association. It is not widely
known, but after postdoctoral training, Deutsch received a
certificate in psychoanalysis in 1958 and conducted a limit-
ed practice of psychoanalytic psychotherapy for more than
twenty-five years. 

Address: Prof. Morton Deutsch, Morton Deutsch Interna-
tional Center for Cooperation and Conflict Resolution.
Professor of Psychology and Education. Program in Social-
Organizational Psychology, Department of Organization
and Leadership, Teachers College, Columbia University,
Box 53, 525 West 120th Street, New York, NY 10027, USA.
Email: <deutsch@tc.columbia.edu >.
Website: <http://icccr.tc.columbia.edu/>.

Eckart Ehlers (Germany) received his PhD (1965) and his
Habilitation (1970) in geography from the University of
Tübingen. After appointments as Professor of Geography
in Gießen (1970–1972) and Chair of the Department of Ge-
ography in Marburg (1972–1986), he accepted an offer from
the University in Bonn in 1986, where he retired as Profes-
sor Emeritus in 2004. In 1996 the Deutsche Forschungs-
gemeinschaft (DFG) appointed him as chair of the newly-
created Nationales Kommittee für Global Change
Forschung (NKGCF), a position he held until 2002. Inter-
nationally, he served as Secretary General and Treasurer of
the International Geographical Union IGU (1992–2000), as
Chair of the International Human Dimensions of Global
Environmental Change Programme IHDP (1996–1999),
and as a member of the Scientific Steering Committee of
START between 2007 and 2013. Since 2007 he has been on
the Board of Trustees of the International Foundation for
Science (IFS) in Stockholm. He is a member of Academia
Europaea and Senior Fellow at the Center for Develop-
ment Research/Zentrum für Entwicklungsforschung (ZEF)
at the University of Bonn. In 2008, he published: Das An-
thropozän. Die Erde im Zeitalter des Menschen, summariz-
ing his plea for interdisciplinarity and integrative research
with a specific  focus on the interrelationships between na-
ture and society. 

Address: Prof. Dr. Eckart Ehlers (Em.), ZEF, Walter-Flex-
Str. 3, 53113 Bonn, Germany.
Email: <eckart.ehlers@t-online.de>.
Website: <https://www.geographie.uni-bonn.de/das-institut/
personal/emeritierte-pensionierte-professoren/ehlers_e> and
<http://www.zef.de/index.php?id=2232&tx_zefportal_staff
[ref]=2252&tx_zefportal_staff[uid]=658&no_cache=1>.

Rebecca Froese (Germany) is a Research Assistant in the
Research Group on Climate Change and Security (CLI-
SEC) at Hamburg University and a Master’s student in the
programme “Integrated Climate System Sciences” at the
Cluster of Excellence “Integrated Climate System Analysis
and Prediction” (CliSAP) at Hamburg University. She com-

pleted her bachelor’s degree in Geoscience at the Universi-
ty of Bremen and at the University of Victoria, Canada, fo-
cusing on geochemistry, oceanography and climatology.
After graduating in 2013 she spent six months in Brazil,
working as an intern for the GIZ (German Society for Inter-
national Development). Currently she is writing her Mas-
ter’s thesis on the topic of climate-proof development co-
operation.

Address: Ms Rebecca Froese, Grindelberg 7, 20144 Ham-
burg, Germany.
Email: <rebecca.froese@studium.uni-hamburg.de>.
Website: <http://clisec.zmaw.de/Rebecca-Froese.3000.0.
html>.

Audley Genus (United Kingdom), Professor at the Small
Business Research Centre, Kingston University, Kingston
Hill, Kingston upon Thames, has research interests in the
areas of innovation and entrepreneurship, technology poli-
cy, and new approaches for stimulating ‘green’ innovation
in firms and communities. Current projects include an in-
vestigation into the nature of institutional innovation and
entrepreneurship in community energy initiatives and the
emergence of permaculture-inspired small firms. Audley
publishes regularly in high-impact journals such as Research
Policy and Technological Forecasting and Social Change
and has published three single-authored books. He is cur-
rently working on a book entitled Sustainable Consump-
tion: Design, Innovation and Practice, to be published by
Springer in 2016. Audley is a member of the editorial board
of Technology Analysis and Strategic Management and a
member of the European Association for the Study of Sci-
ence and Technology (EASST), the British Academy of
Management, and the Sustainable Consumption Action
Research Initiative. 

Address: Prof. Audley Genus, YTL Professor of Innovation
and Technology Management, Small Business Research
Centre, KHBS410 Kingston Business School, Kingston Uni-
versity, Kingston Hill, Kingston upon Thames, Surrey, KT2
7LB, UK.
Email: <a.genus@kingston.ac.uk>.
Website: <http://business.kingston.ac.uk/staff/professor-
audley-genus>.

John Grin (The Netherlands) is Professor at the Depart-
ment of Political Science of the University of Amster-
dam and was scientific director to the Amsterdam School
for Social Science Research (ASSR). See Biographies of edi-
tors.

Sander Happaerts (Belgium) was until September 2014 re-
search manager for environmental policy and sustainable
development at HIVA (Research Institute for Work and So-
ciety), University of Leuven, Belgium. He is also a part-time
Assistant Professor at Leuven International and European
Studies, University of Leuven, Belgium. His expertise is situ-
ated in the fields of sustainable development, transitions
and sustainable materials management. Between 2007 and
2011, Sander conducted PhD research into governance for
sustainable development. His PhD was awarded in the The-
sis Competition of the EU Committee of the Regions. He
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has published extensively on the sustainable development
policies of subnational governments, on their embedding in
national and international governance, and on symbolic
politics. In 2010, he held a Visiting Fellowship at the Uni-
versité du Québec à Montréal (UQÀM, Canada), where he
became the Social Responsibility and Sustainable Develop-
ment Research Chair. After completing his chapter, he took
up a position at the European Commission. The informa-
tion and views set out in this chapter are those of the au-
thor and do not reflect the official opinion of the Europe-
an Commission.

Address: KU Leuven, Leuven International and European
Studies, Parkstraat 45 box 3600, 3000 Leuven, Belgium
Email: <sander.happaerts@kuleuven.be>.
Website: <http://soc.kuleuven.be/lines>.

Karlson ‘Charlie’ Hargroves (Australia) holds a Bachelor of
Engineering degree and has a PhD in low-carbon transi-
tions and carbon structural adjustment. He is an interna-
tionally renowned sustainability transitions researcher, strate-
gist and author, who has co-authored five books, numerous
chapters and papers, and delivered over fifty keynote presen-
tations and guest lectures around the world. His first book,
‘The Natural Advantage of Nations’, won the Australian
Banksia Award for Environmental Leadership, Education
and Training in 2005, and the two published in 2010 were
ranked among the ‘Top Forty Sustainability Books’ in the
world that year by the Cambridge Programme for Sustain-
ability Leadership (with ‘Cents and Sustainability’ ranked
fifth and ‘Factor 5’ ranked twelfth). He is a Senior Research
Fellow at the Curtin University Sustainability Policy
(CUSP) Institute, working with Professors Peter Newman
and Dora Marinova, and is the Sustainable Development
Fellow at the University of Adelaide. He has a focus on
low-carbon transitions and works on a series of national
and international projects and publications. He is a full
member of the Club of Rome. He lives in Adelaide and he
and his wife, Stacey, have two children, Grace and Tyson.
Recent related publications include: (with Desha): Higher
Education & Sustainable Development: A Model for Cur-
riculum Renewal (London: Earthscan/Routledge Publish-
ing 2014); (with Smith and Desha): Cents and Sustainabili-
ty: Securing Our Common Future through Decoupling
Economic Growth from Environmental Pressure (London:
Earthscan/Routledge Publishing 2010); (with von Weizsäck-
er, Smith, Desha and Stasinopolous): Factor 5: Transform-
ing the Global Economy through 80% Increase in Resource
Productivity (London: Earthscan/Routledge Publishing
2010); (with von Weizsäcker, de Larderel, Hudson, Smith,
and Rodrigues): Decoupling 2: Technologies, opportunities
and policy options (Nairobi/Paris: UNEP 2014).

Address: Karlson ‘Charlie’ Hargroves, Curtin University,
Perth, Australia.
Website: <http://www.curtin.edu.au/research/cusp/>.
Email: <charlie.hargroves@curtin.edu.au>.

Mike Hodson (United Kingdom) is Research Fellow at the
University of Manchester, where he is based jointly in the
Sustainable Consumption Institute (SCI) and the Manches-
ter Institute of Innovation Research (MIoIR). Mike was

previously Senior Research Fellow at Salford University,
where he spent a decade in the Centre for Sustainable Ur-
ban and Regional Futures (SURF) working in the area of
urban and regional governance and transitions. He has pub-
lished and presented widely on this research agenda. His
developing research interests are at the interface of system-
ic transitions and territorial transitions and the ways in
which relationships between the two are, are not and can
be organized.

Address: Dr. Mike Hodson, Sustainable Consumption Insti-
tute (SCI) & Manchester Institute of Innovation Research
(MIoIR), Harold Hankins Building, Room 8.15, University
of Manchester, Manchester M13 9PL, United Kingdom.
Email: <michael.hodson@mbs.ac.uk>
Website: <http://www.sci.manchester.ac.uk/people/dr-mike-
hodson>.

Tobias Ide (Germany) is Head of the research field Peace
and Conflict at the Georg Eckert Institute in Braunschweig
and associated researcher in the Research Group Climate
Change and Security, University of Hamburg. His research
on the links between environmental change, resource scar-
city, conflict and cooperation has been published in Global
Environmental Change and Political Geography, among
other places. He has received various grants from the Ger-
man Research Foundation (DFG) and the German Environ-
mental Foundation (DBU) for his research. 

Address: Dr. Tobias Ide, Celler Straße 3, 38114 Braun-
schweig, Germany.
Email: <ide@gei.de>.
Website: <http://www.gei.de/en/staff/dr-tobias-ide.html>.

Roeland J. in’t Veld (The Netherlands) is UNESCO Profes-
sor of Governance and Sustainability at Tilburg University
and teaches in postgraduate education. Previously, he was
professor at eight European universities (1977–2010). He
chaired the National Council on Spatial, Nature and Envi-
ronmental research in the Netherlands (1999–2009), as well
as a project at the Institute for Advanced Sustainability
Studies (IASS) in Potsdam (2010–2011). He has served as a
World Bank and OECD consultant, and as a Director-Gen-
eral for Higher Education. He was Chief Strategist in the
Airport Region Haarlemmermeer (2012–2013), and carried
out scenario studies on the future sustainable development
of the region. He is dedicated to efforts to further social in-
novation in the Tilburg Region, in particular in the fields of
participatory democracy and private–public partnerships.
Some of his past positions include supervision both in the
private sector (IBM) and the public sector (National Rail-
ways Infraprovider). His research focuses on democracy
theory, the interface of science and politics, and foresight
studies. He is involved in transdisciplinary research on sus-
tainable development and argues that fundamental change
towards sustainability demands improvements in the func-
tioning of democratic institutions. He is author, co-author
and editor of about thirty books and 110 papers and arti-
cles on public choice theory, educational economics, cost-
benefit analysis, boundary work and political theory. Re-
cently he has published Kennisdemocratie (Den Haag:
SDU, 2010), Knowledge Democracy (Heidelberg: Springer,
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2011) and two chapters in Transgovernance (Heidelberg:
Springer, 2013). 

Address: Prof. Dr. R. J. in’t Veld, Waterbieskreek 40, 2353 jh,
The Netherlands.
Email: <roelintveld@hotmail.com>. 
Website: <www.roelintveld.nl>.

Shivant Jhagroe (The Netherlands) is a researcher at the
Eindhoven University of Technology. Shivant graduated in
Public Administration and History, and completed his doc-
toral thesis at the Erasmus University Rotterdam (DRIFT).
His (forthcoming) dissertation examines the politics of ur-
ban sustainability transitions. His current project studies
the transformation of domestic energy practices in the con-
text of smart homes and energy technologies. Shivant’s re-
search interests include sustainability transitions, environ-
mental politics, critical urban studies, political philosophy
and STS. 

Address: Shivant Jhagroe, MSc, MA, Faculty of Industrial
Engineering and Innovation Science, Eindhoven University
of Technology (TIS). De Rondom 70, 5612 AP Eindhoven,
The Netherlands. Room IPO 2.07.
Email: <s.s.jhagroe@tue.nl>.

Twig Johnson (USA) received his MA in 1971, his MPhil in
1974 and his PhD in 1977 in Anthropology from Columbia
University, taught in the Anthropology Departments of
Queens College, City University of New York and the Uni-
versity of Maine, and spent two years as a Visiting Scientist
at Massachusetts Institute of Technology (MIT). He has
served as a Peace Corps Brazil Volunteer (1964–66) and as
its Country Director (1977–78). US Governmental service
included Chief of the Studies Division in the US Agency for
International Development’s Policy and Program Coordina-
tion Bureau and Director of Environment and Natural Re-
sources in its Global Bureau. At the UN, he was the Chief
of Evaluation for UNICEF. With the Worldwide Fund for
Nature (WWF) he served as Regional Director for Latin
America and as Vice President of WWF/US for Latin Amer-
ica. He also served on the Brazil/World Bank/G8 Interna-
tional Advisory Group for the Amazon. At Earthwatch he
was Director of the Center for Field Research. He served
on US delegations to UNCED and WCSD as well as taking
part in numerous preparatory meetings. In the Policy and
Global Affairs Division of the National Research Council
(NRC), he was responsible for developing a programme on
Science, Technology and Sustainability.

Address: Twig Johnson, Writer/Consultant, 29 Wapping
Road, Kingston, Massachusetts, 02364 USA.
Email: <twigjohnson@gmail.com>.

J. (Jan) Jonker (The Netherlands/France) is a professor of
Sustainable Entrepreneurship at the Nijmegen School of
Management at Radboud University Nijmegen. Since 2014
he has also held the Chaire d’Excellence Pierre de Fermat
at the Toulouse Business School in Toulouse (France). His
research focuses on the interface of sustainability, (new)
business models, and transitions. He is the author of the
‘green’ bestseller Duurzaam Denken Doen [Thinking and
Acting in a Sustainable Way] (Deventer: Kluwer, 2011) and

Werken aan de WEconomy [Working on the WEconomy]
(Deventer: Kluwer, 2013), among other books, and has re-
cently published Nieuwe Business Modellen [New Business
Models] (The Hague: Academic Service, 2014). As a follow-
up to these previous projects, he is now working on a sys-
tem of Hybrid Banking (see the Dutch website <www.nieu-
webusinessmodellen.info>). Dr. Jonker ranked five years in
a row (between 2010 and 2014) in the Dutch daily paper
Trouw’s Top 100 as one of the most influential ‘green’ peo-
ple in the Netherlands. In order to keep in touch with
everyday practice, he also works as a management consult-
ant, his motto being ‘practise what you preach’. According
to Dr. Jonker, over the next few years sustainable and re-
sponsible entrepreneurship and identifying how to realize
fundamental change by organizing in different ways will
continue to increase in significance. 

Address: Prof. Dr. J. Jonker, Nijmegen School of Manage-
ment, Radboud University, PO Box 9108, 6500 HK Nijme-
gen, The Netherlands.
Email: <j.jonker@fm.ru.nl>.
Website: <www.ru.nl/fm>.

René Kemp (The Netherlands) is Professor of Innovation
and Sustainable Development at the International Centre
for Integrated Assessment and Sustainable Development
(ICIS) of Maastricht University and a Professorial Fellow of
UNU–MERIT. He is a multidisciplinary researcher interest-
ed in real-life problems. He has published in innovation
journals, ecological economics journals, policy journals,
transport and energy journals, and sustainable development
journals. He is advisory editor of Research Policy, editor of
Sustainability Science and editor of Environmental Inno-
vation and Societal Transitions. His work on technological
regime shifts, strategic niche management and sustainability
transitions is foundational to the field of sustainability tran-
sition studies. He currently works on resource efficiency,
transformative social innovation and urban labs. 

Address: Prof. Dr. René Kemp, ICIS, Maastricht University,
and UNU-MERIT, Boschstraat 24, 6211 AX Maastricht, The
Netherlands.
Email: <rkemp@maastrichtuniversity.nl> and <Kemp@merit.
unu.edu>.
Website: <http://unu.edu/experts/rene-kemp.html#profile>.

Martin Keulertz (Germany/USA) is a postdoctoral research
associate in the Department for Agricultural and Biological
Engineering at Purdue University in Indiana (United States).
He is part of the core water–energy–food nexus team
around Prof. Rabi Mohtar (Texas A&M). Prior to joining
Purdue, he received his PhD from King’s College, London;
in it he analysed the role of water resources in foreign di-
rect investment in African agriculture. During his PhD re-
search, he carried out fieldwork in fifteen MENA and SSA
countries to empirically investigate the risks and opportuni-
ties of FDI in agriculture. Martin has published several
peer-reviewed articles in journals, books and conference
proceedings. In 2012, Water International selected his co-
authored article on the role of corporates in global ‘virtual
water’ trade as paper of the year. He further led the editing
process of the Handbook of Land and Water Grabs in Af-
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rica: foreign direct investment and food and water security
published by Routledge in 2013 and the special issue on
The water–food–energy–climate nexus in global drylands in
the International Journal of Water Resources Development
in 2015. His research interests centre around the water–en-
ergy–food nexus with reference to the West Asia/North Af-
rica region, ‘virtual water’, the impact of global economic
change on global agricultural trade and food systems, and
sub-Saharan African agriculture and water accounting meth-
ods. 

Address: Dr. Martin Keulertz, Department for Biological
and Agricultural Engineering, 225 South University Street,
West Lafayette, IN 47907, USA.
Email: <mkeulert@purdue.edu>.
Website: <http://wefnexus.tamu.edu/511-2/>.

Claudia Köhler (Germany) studied sociology and philoso-
phy and earned her MA at Potsdam University in 2004.
Since 2008 she has been employed at the Potsdam Institute
for Climate Impact Research (PIK). Her previous positions
were at the Max Planck Institute and the German Institute
for International and Security Affairs. 

Address: Ms Claudia Köhler MA, Potsdam Institute for Cli-
mate Impact Research, Telegraphenberg A 31, P.O. Box
601203, D-14412 Potsdam, Germany.
Email: <koehler@pik-potsdam.de>.
Website: <https://www.pik-potsdam.de/members/ckoehler>.

Dr. Asfaw Kumssa (Sweden) is a Chief Technical Advisor at
the Office of the United Nations Resident Coordinator’s
Office in Nairobi, Kenya. Dr. Kumssa has over twenty years
of experience in the field of development studies. Prior to
his appointment with the UN Resident Coordinator’s Of-
fice, Dr. Kumssa, served for sixteen years as the Coordina-
tor of the United Nations Centre for Regional Develop-
ment Africa Office (UNDESA’s Project Office) in Nairobi,
Kenya. While in UNCRD, he undertook training-cum-re-
search activities, advisory services, and information ex-
change related to local and regional development, and as-
sisted African countries in designing and implementing
effective and innovative local and regional development
policies to address their socio-economic needs and prob-
lems. Prior to that, Dr. Kumssa worked as a Regional Eco-
nomic Development Planner in Nagoya, Japan for four
years. From 1992 to 1994, Dr. Kumssa served as an Adjunct
Professor of Global Political Economy and Development
Economics at the University of Denver, Colorado, USA. Dr.
Kumssa holds a PhD and an MA in International Studies,
specializing in International Economics (University of Den-
ver, CO, USA); and an MSc in National Economic Planning
(Odessa Institute of National Economy, Ukraine). From
1984–1986 he also studied economics at Stockholm Univer-
sity, Sweden. He has published a number of books and arti-
cles in the field of urban and regional planning; climate
change; globalization; capacity-building and distance train-
ing; human security and conflict; refugee issues; police cor-
ruption; social development; transitional economies; and
other development related subjects. 

Address: Dr. Asfaw Kumssa, Office of the United Nations
Resident Coordinator’s Office in Nairobi, Kenya. 

Email: <asfaw.kumssa@undp.org>.
Website: For his CV please search at: <www.academia.edu/
attachments/.../download>.

Juan Antonio Le Clercq (Mexico) has a doctorate in Politi-
cal and Social Sciences from the Facultad de Ciencias Políti-
cas y Sociales, UNAM. He is a full-time professor at the In-
ternational and Political Sciences Department at the
Universidad de las Américas Puebla (UDLAP), and his re-
cent publications include “Cambio Climático: políticas na-
cionales y bases institucionales”, in: Diálogo Político 3/
2011, Konrad Adenauer Stiftung, Argentina (2011): 97–115,
and “Las consecuencias del cambio climático, la responsab-
ilidad del daño y la protección de los derechos humanos,
una relación problemática”, in: José Pablo Abreu and Juan
Antonio Le Clercq: La Reforma Humanista. Derechos Hu-
manos y cambio Constitucional en México (Mexico, D.F.:
Miguel Angel Porrúa, 2011): 381–407; he is also co-author of
The Global Impunity Index (UDLAP, 2015).

Address: Dr. Juan Antonio Le Clercq, Professor of Interna-
tional Relations and Political Science, Universidad de las
Américas Puebla (UDLAP); Sta. Catarina Mártir. Cholula,
Puebla. C.P. 72810. México.
Email: <juan.leclercq@udlap.mx>.0
Website: <http://www.udlap.mx/ofertaacademica/profesores.
aspx?cveCarrera=LPT&profesor=0019873&extracto=8>.

Peter Michael Link (Germany) is a postdoctoral scientist at
the Research Group Climate Change and Security (CLI-
SEC) at the Institute of Geography of the University of
Hamburg, Germany. His main research interest is the nu-
meric modelling of societal and economic impacts of cli-
mate change in different regions of the world. He has pub-
lished numerous journal articles and several edited volumes
on the climate change and conflict nexus and on coastal
and marine geography. Michael Link is also Speaker of the
Working Group on Coastal and Marine Geography of the
German Geographical Society and currently a board mem-
ber of the Coastal and Marine Specialty Group of the
American Association of Geography.

Address: Dr. Peter Michael Link, Grindelberg 7, 20144
Hamburg, Germany.
Email: <michael.link@uni-hamburg.de>.
Website: <http://clisec.zmaw.de/Dr-Peter-Michael-Link.868.0.
html>

Sylvia Lorek (Germany) holds a PhD in consumer econom-
ics diploma in household economics and nutrition
(Oecotrophologie) and in economics. The combination of
these different disciplines provides her with the tools - the
individual micro-economic and the societal macroeconomic
perspective - for a well-founded analysis of the contexts in
which the scientific and societal discourses about sustain-
able consumption take place. She is based at the Sustain-
able Europe Research Institute (SERI) and is head of SERI
Germany e.V. Here she has worked on studies and as con-
sultant for national and international organizations und in-
stitutes. She is also engaged in civil society organization
(CSO) activities dealing with sustainable consumption at
national, European and global levels. Among other roles,
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she is a leading functionary at the Sustainable Consump-
tion Research and Action Initiative (SCORAI) in Europe
and the Global Research Forum on Sustainable Production
and Consumption. Recent publications include: Towards
Strong Sustainable Consumption Governance (LAP Pub-
lishing, Saarbrücken; 2010); Sustainable Production and
Consumption Systems (co-edited with Lebel and Daniel;
Springer, Dordrecht 2010); Strong Sustainable Consump-
tion Governance—Precondition For A Degrowth Path?
(with Fuchs, 2013); and Sustainable consumption within a
sustainable economy—beyond green growth and green
economies (with Spangenberg, 2014), both published in the
Journal of Cleaner Production.

Address: Dr. Sylvia Lorek, SERI, Schwimmbadstr. 2e, 51491
Overath, Germany.
Email: <sylvia.lorek@seri.de>.
Website: <http://www.seri.de>.

Simon Marvin (United Kingdom) is Director of the Urban
Institute and a Professor in the Department of Geography,
Sheffield University. He is interested in developing both
conceptual and empirical understanding of the changing re-
lations between sociotechnical networks and urban con-
texts. To date, he has played major roles within urban re-
search towards addressing important questions surrounding
telecommunications, infrastructure and mobility, sustaina-
bility and infrastructure, smart, interdisciplinary urban re-
search, and, most recently, cities, systemic transitions, ener-
gy and low carbon, climate change and ecological security. 

Address: Professor Simon Marvin, Urban Institute, The
University of Sheffield, 219 Portobello, S1 4DP, United
Kingdom.
Email: <s.marvin@sheffield.ac.uk>.
Website: <http://www.sheffield.ac.uk/urbaninstitute/our-
people>.

Czeslaw Mesjasz (Poland), Dr habil., Associate Professor,
Faculty of Management, Cracow University of Economics,
Cracow, Poland. His research interests include applications
of systems approach in management and in international
relations, conflict resolution and negotiation, corporate
governance, international management, and the links be-
tween economics and security. From 1992 to 1996 he was
the convener of the Defence and Disarmament Commis-
sion of IPRA (International Peace Research Association).
In 1991–1992 he received a NATO Democratic Institutions
Fellowship. In 1992–1993 he was a Visiting Research Fellow
at the Centre for Peace and Conflict Research in Copenha-
gen (later COPRI). From 2010 to 2014 he was Secretary of
the Research Committee Sociocybernetics (RC51) of the In-
ternational Sociological Association. He has published
some 250 items—two books in Polish, and papers and book
chapters in Polish, English, Chinese and Turkish on man-
agement, security and related areas. Among his major publi-
cations are: “Applications of Systems Modelling in Peace
Research”, in: Journal of Peace Research, 25,3, 1988. He is a
co-editor and co-author of the Hexagon Series. His most
recent publications are: (co-ed. with Brauch, Oswald
Spring, Grin, Kameri-Mbote, Chourou, Dunay, Birkmann):
Coping with Global Environmental Change, Disasters and

Security—Threats, Challenges, Vulnerabilities and Risks,
(Berlin—Heidelberg—New York: Springer, 2011); and “Com-
plex Systems Studies and Terrorism”, in: Fellman, Bar-Yam,
Minai (Eds.): Conflict and Complexity. Countering Terror-
ism, Insurgency, Ethnic and Regional Violence (New York:
Springer, 2015).

Address: Assoc. Prof. dr habil. Czeslaw Mesjasz, Cracow
University of Economics, Pl-31-510 Kraków, ul Rakowicka
27, Poland.
Email: <mesjaszc@uek.krakow.pl>
Website: <http://kpz.uek.krakow.pl/portal/pl/user/43> and
<http://www.afes-press.de/html/mesjasz_en.html>.

Carl Middleton (United Kingdom/Thailand) is a lecturer
on the MA in International Development Studies (MAIDS)
programme and Deputy Director for International Research
in the Center for Social Development Studies (CSDS) in the
Faculty of Political Science, Chulalongkorn University,
Bangkok, Thailand. Before joining the MAIDS programme
in 2009, he spent eight years working with international
and local civil society organizations throughout the Mekong
Region. His research interests are the politics and policy of
the environment in South East Asia, with a particular focus
on environmental justice and the political ecology of water
and energy. He graduated from the University of Manches-
ter, UK, with a bachelor’s degree in Civil Engineering, and
a Doctorate in Environmental Chemistry. Among his major
publications are: Middleton, Carl; Elmhirst, Rebecca; Chan-
tavanich, Supang (Eds.), 2016: Living With Floods in a Mo-
bile Southeast Asia: A Political Ecology of Vulnerability,
Migration and Environmental Change (London: Earths-
can); Middleton, Carl; Dore, John, 2015: “Transboundary
Water and Electricity Governance in Mainland Southeast
Asia: Linkages, Disjunctures and Implications”, in: Interna-
tional Journal of Water Governance 3,1: 93–120; Middle-
ton, Carl; Allouche, Jeremy; Gyawali, Dipak; Allen, Sarah,
2015: “The Rise and Implications of the Water–Energy–
Food Nexus in Southeast Asia through an Environmental
Justice Lens”, in: Water Alternatives 8,1: 627–54; Middle-
ton, Carl; Matthews, Nathanial; Mirumachi, Naho, 2015:
“Whose Risky Business?: Public–Private Partnerships (PPP),
Build–Operate–Transfer (BOT) and Large Hydropower
Dams in the Mekong Region”, in: Matthews, Nathanial;
Geheb, Kim (Eds.), 2015: Hydropower Development in the
Mekong Region: Political, Socio-economic and Environ-
mental Perspectives (London: Earthscan): 127–152; Smits,
Mattijs; Middleton, Carl, 2014: “New arenas of engagement
at the water governance–climate finance nexus? An analysis
of the boom and bust of hydropower CDM projects in Vi-
etnam”, Water Alternatives 7,3: 561–583.

Address: Carl Middleton, Deputy Director for International
Research, Center for Social Development Studies (CSDS),
Faculty of Political Science, Chulalongkorn University, Henri
Dunant Road, Bangkok, 10330, Thailand. 
Email: <carl.Chulalongkorn@gmail.com>.
Website: <www.csds-chula.org; www.maids-chula.org>. 

L. (Linda) O’Riordan (Germany/Ireland) is a Professor of
Business Studies and International Management and Direc-
tor of the KompetenzCentrum for Corporate Social Re-
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sponsibility (KCC) at the FOM University of Applied
Sciences in Germany. Dr. O’Riordan researches and writes
with a focus on responsible management and sustainable
entrepreneurship via an inclusive approach to organizing
business in society. She has led an edited book on CSR,
“New Perspectives on Corporate Social Responsibility: Lo-
cating the Missing Link”, and her work has been published
in peer-reviewed international journals such as the Journal
of Business Ethics. Dr. O’Riordan lectures mainly at MBA
level but also to undergraduate students in subjects such as
Business Strategy, Corporate Governance and CSR, Interna-
tional Management, Management Consulting and Problem-
Solving. She is a general manager by background, with a
PhD from the University of Bradford, UK. Previous to her
academic role, she gained business and consultancy experi-
ence from working in industry. Some of her past employers
include Accenture, UCB–Schwarz Pharma, and the Govern-
ment of Ireland (Bord Bia), as well as apprenticeship posi-
tions during her studies in Ireland at the Irish Telecom
Company, Dublin (now Eircom), and the Bank of Ireland,
Cork. Her qualifications include a bachelor’s degree in
Business Studies from the University of Limerick, Ireland,
as well as an MBA and a Master’s in Research from the
University of Bradford in the UK. 

Address: Professor Dr. Linda O’Riordan, FOM University
of Applied Sciences, Leimkugelstraße 6, 45141 Essen, Ger-
many.
Email: <linda.oriordan@fom.de>.
Website: <http://www.fom.de/forschung/kompetenzcen-
tren/kcc. html>.

Úrsula Oswald Spring (Mexico), Research Professor at the
National University of Mexico (UNAM), in the Regional
Multidisciplinary Research Center (CRIM) in Cuernavaca.
See Biographies of editors.

Ilona Magdalena Otto (Germany) is a researcher at the
Potsdam Institute for Climate Impact Research (PIK). She
obtained a PhD in resource economics at Humboldt Uni-
versity, Berlin, where she teaches climate management and
advanced research methods. In her research she investigates
coordination mechanisms for the provision of public and
common resources such as biodiversity and water. She is in-
terested in combining different research methods and ap-
proaches to assess the socio-economic impacts of climate
change. 

Address: Dr. Ilona Magdalena Otto, Potsdam Institute for
Climate Impact Research, Telegraphenberg A 31, P.O. Box
601203, D-14412 Potsdam, Germany.
Email: <ilona.otto@pik-potsdam.de>.
Website: <https://www.pik-potsdam.de/members/banaszak/>.

Bonno Pel (The Netherlands) is a postdoctoral researcher
at the Centre d'Etudes du Développement Durable of the
Université Libre de Bruxelles (Belgium). After graduating in
environmental planning and sociopolitical philosophy at
the University of Amsterdam, he completed a dissertation
on system innovation in-the-making at the Erasmus Univer-
sity of Rotterdam in 2012. Bonno specializes in the govern-
ance and politics of system innovations and transitions,

with a specific interest in mobility issues. Currently he is re-
searching social innovation processes in the context of soci-
etal transformations.

Address: Dr. Bonno Pel, Institut de Gestion de l’Environne-
ment et d’Aménagement du Territoire (IGEAT), Room
DB.6.250, Université Libre de Bruxelles, 50 avenue FD Roo-
sevelt, 1050 Bruxelles, Belgique.
Email: <Bonno.Pel@ulb.ac.be>.
Website: <http://igeat.ulb.ac.be/fr/equipe/details/person/
bonno-pel/>.

Radhika Perrot (South Africa) is senior researcher at the
Mapungubwe Institute for Strategic Reflection (MISTRA)
in South Africa. She is currently based in Johannesburg,
and is completing doctoral research on firm innovation in
alternative energy systems, from UNU–MERIT, the Nether-
lands. She has researched and worked on various issues and
topics around renewable energy, including feed-in policies
and sociotechnological factors behind solar PV, wind and
hydrogen-fuel cells innovation, and understanding market
competition and firm strategies in industry and global mar-
kets. Radhika has authored and co-authored a number of
articles, book chapters, and media articles on innovation,
green economy, sustainable energy and technologies, and
climate change. 

Address: Ms Radhika Perrot, MISTRA, PostNet Suite 586,
Private Bag X29, Gallo Manor, Johannesburg 2052, South
Africa.
Email: <radhika.perrot@gmail.com>.
Website: <www.mistra.org.za>.

Martin F. Price (United Kingdom) has been Director of the
Centre for Mountain Studies (CMS) at Perth College, Uni-
versity of the Highlands and Islands (UHI), UK since 2000;
since 2009, Chairholder of the UNESCO Chair in Sustaina-
ble Mountain Development; and since 2013, Adjunct Pro-
fessor at the University of Bergen, Norway. He has a PhD
in Geography from the University of Colorado at Boulder
and was appointed Professor of Mountain Studies by UHI
in 2005. He worked previously at the University of Oxford;
the University of Bern, Switzerland; and the National
Center for Atmospheric Research, USA. The primary em-
phasis of his research has been on mountain people and en-
vironments; he has acted as a consultant on mountain is-
sues to many international organizations. In 2012, the King
Albert I Memorial Foundation awarded him the King Al-
bert Mountain Award: the citation states that “Martin
Price, with his exceptional knowledge and his editorial
competence, has played a vital role for the mountains of
the world”. Further emphases of his work have been on in-
terdisciplinary research and the human dimensions of glob-
al (environmental) change, beginning with his experience as
the Secretary of the International Social Science Council’s
Standing Committee on the Human Dimensions on Global
Change in 1989–90, which produced the first global frame-
work for research on this topic. See his publications at:
<http://www.perth.uhi.ac.uk/subject-areas/centre-for-
mountain-studies/staff/professor-martin-price>.

Address: Prof. Martin F. Price, Director, Centre for Moun-
tain Studies, Perth College, University of the Highlands and
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Islands (UHI), Crieff Road, Perth, PH1 2NX, UK.
Email: < Martin.Price.perth@uhi.ac.uk >.
Website: <http://www.perth.uhi.ac.uk/subject-areas/centre-
for-mountain-studies/staff/pro fessor-martin-price>.

Britta Rennkamp (Germany/South Africa) is a researcher
at the Energy Research Centre and Fellow at the African
Climate and Development Initiative, University of Cape
Town. She holds a PhD in Science and Technology Policy
from the University of Twente, the Netherlands, and a
Master’s Degree in Latin American Studies from University
of Cologne, Germany. Prior to joining the University of
Cape Town, Britta worked at the interface of technological
innovation and social development in international cooper-
ation for German International Cooperation (GIZ) in Bra-
zil. After her return to Germany, she worked as a researcher
at one of Europe’s leading think tanks on international de-
velopment, the German Development Institute (DIE) in
Bonn, for four years. Her research focuses on policy analy-
sis of climate technology, climate change mitigation, and
poverty eradication in developing countries. Previous work
has analysed renewable energy and nuclear programmes,
carbon taxation, and green industrial and innovation poli-
cies. She has published various papers and book chapters
on the overall question of integrating policies on emissions
reductions, energy supply and development in Africa and
Latin America. 

Address: Britta Rennkamp, PhD, Energy Research Centre,
University of Cape Town, Private Bag X3, 7701 Cape
Town. 
Email: <britta.rennkamp@uct.ac.za>.
Website: <http://www.erc.uct.ac.za>.

Jürgen Scheffran (Germany) is Professor at the Institute of
Geography and the Center for Earth System Research and
Sustainability (CEN), Germany, and Head of the Research
Group Climate Change and Security (CLISEC) in the CliS-
AP Cluster of Excellence, Hamburg University. See Biogra-
phies of Editors.

Hans Joachim Schellnhuber (Germany) has been Director
of the Potsdam Institute for Climate Impact Research
(PIK) since he founded the institute in 1992. He is Profes-
sor of Theoretical Physics at the University of Potsdam and
External Professor at the Santa Fe Institute, USA, and is
Co-Chair of the German Advisory Council on Global
Change (WBGU). Schellnhuber has authored, co-authored
or edited around 300 articles and over fifty books in the
fields of condensed matter physics, complex systems dy-
namics, climate change research, Earth System analysis, and
sustainability science. Among his major publications are:
(with Coumou, D.; Petoukhov, V.; Rahmstorf, S.; Petri, S.,
2014): “Quasi-resonant circulation regimes and hemispheric
synchronization of extreme weather in boreal summer”, in:
Proceedings of the National Academy of Sciences of the
United States of America (PNAS), 111, 12331; (with Menck,
P.; Heitzig, J.; Kurths, J., 2014): “How Dead Ends Under-
mine Power Grid Stability”, in: Nature Communications, 5;
(with Rahmstorf, S., 2006): Der Klimawandel. Diagnose,
Prognose, Therapie (München: C.H. Beck); (with Lenton,
T.M., 2007): “Tipping the scales. Nature Reports”, in: Cli-

mate Change, 1, 97; (with Lenton, T.; Held, H.; Kriegler,
E.; Hall, J.; Lucht, W.; Rahmstorf S., 2008): “Tipping ele-
ments in the Earth’s climate system”, in: PNAS, 105: 1786–
1793; (2008): “Global warming: Stop worrying, start panick-
ing?”, in: PNAS, 105: 14239–14240; (with Hall, J.; Held, H.;
Dawson, R.; Kriegler, E., 2009): “Imprecise probability as-
sessment of tipping points in the climate system”, in: PN-
AS, 106: 5041–5046; (with Hofmann, M., 2009): “Ocean
acidification affects marine carbon pump and triggers ex-
tended marine oxygen holes”, in: PNAS, 106: 3017–3022;
(Ed.): “Tipping Elements in Earth Systems Special Fea-
ture”, in: PNAS, 106, 20561–20621. 

Address: Prof. Dr. Dr. h.c. Hans Joachim Schellnhuber,
Potsdam Institute for Climate Impact Research, Teleg-
raphenberg A 31, P.O. Box 601203, D-14412 Potsdam, Ger-
many.
Email: <director@pik-potsdam.de>.
Website: <http://www.pik-potsdam.de/institute/director>.

Philipp Schepelmann (Germany) is Acting Director of the
Research Group for Material Flows and Resource Manage-
ment at the Wuppertal Institute for Climate, Environment
and Energy. His academic work focuses on societal and po-
litical conditions for successful ecological transition in mul-
tilevel governance systems. In particular he explores the use
of scientific evidence for steering social and technological
innovations in the right direction such as narratives, heuris-
tics, indicators, and appraisal procedures. 

Address: Dr. Philipp Schepelmann, Wuppertal Institute for
Climate, Environment and Energy, Döppersberg 19, 42103
Wuppertal, Germany.
Email: <philipp.schepelmann@wupperinst.org>.
Website: <http://wupperinst.org/kontakt/details/wi/c/s/cd/
89/>.

Janpeter Schilling (Germany) is a Postdoctoral Fellow in
the research group Climate Change and Security (CLISEC)
at Hamburg University. He is also an Associate at Interna-
tional Alert in London. His previous roles include: Pro-
gramme Officer in Environment, Climate Change and Secu-
rity at International Alert, Postdoctoral Research Fellow in
Environmental Security at Colgate University in New York,
and Research Associate at Hamburg University, where he
received his PhD in Geography. Janpeter Schilling has pub-
lished several journal articles and book chapters on climate
change, vulnerability, adaptation, resilience and conflict. 

Address: Dr. Janpeter Schilling, Grindelberg 7, 20144 Ham-
burg, Germany. 
Email: <janpeter.schilling@uni-hamburg.de>. 
Website: http://clisec.zmaw.de/index.php?id=869

Carl-Friedrich Schleussner (Germany) is a climate scientist
currently with Climate Analytics, Berlin and the Potsdam
Institute for Climate Impact Research. He earned a PhD in
climate physics, under the supervision of Anders Lever-
mann at the Potsdam Institute for Climate Impact Re-
search, on the stability of the North Atlantic Ocean current
system, and he is working on a variety of climate-related
topics including stability analysis of tipping elements, cou-
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pled socio-ecosphere systems and the Amazonian rainfor-
est.

Address: Dr. Carl-Friedrich Schleussner, Climate Analytics,
Friedrichstr 231 - Haus B, 10969 Berlin, Germany.
Email: <carl.schleussner@climateanalytics.org>.
Website: <http://www.climateanalytics.org/the-team/dr-carl-
friedrich-schleussner>.

Prof. Dr. Uwe Schneidewind (Germany) is President of the
Wuppertal Institute for Climate, Environment, Energy, and
Professor of Sustainable Transition Management at the
University of Wuppertal. He is a member of the Club of
Rome and of the Steering Group of the Sustainability Tran-
sitions Research Network. He has been a member of the Ger-
man Advisory Council on Global Change (WBGU) since 2013.
His latest book, “Transformative Wissenschaft” (Transforma-
tive Science), analyses the status of sustainability science in
the German science system. Among his major recent publi-
cations on this theme are: Schneidewind, Uwe; Singer-Bro-
dowski, Mandy; Augenstein, Karoline, 2016: “Sustainability
and Science Policy”, in: Heinrichs, Harald et al. (Eds.): Sus-
tainability Science, Springer Science, Dordrecht, 149–160;
Schneidewind, Uwe; Singer-Brodowski, Mandy, 2014:
Transformative Wissenschaft. Klimawandel im deutschen
Wissenschafts- und Hochschulsystem (Marburg: Metropo-
lis); Schneidewind, U. (2013); “Transformative Literacy.
Rahmen für den wissensbasierten Umgang mit der ‘Großen
Transformation’”; in: GAIA 22:2, 82–86; Schneidewind,
Uwe; Augenstein, Karoline, 2012: “Analyzing a transition to
a sustainability-oriented science system in Germany”, in: En-
vironmental Innovation and Societal Transitions, 3: 16–28. 

Address: Prof. Dr. Uwe Schneidewind, President of the
Wuppertal Institute for Climate, Environment and Energy,
Döppersberg 19, 42103 Wuppertal, Germany.
Email: <uwe.schneidewind@wupperinst.org>.
Website: <http://wupperinst.org/home/>. 

Olivia Maria Serdeczny (Germany) earned her MA in Phi-
losophy at the Freie Universität Berlin and currently works
as a research analyst at Climate Analytics. From 2010 to
2013 she worked as a research analyst for Professor Schelln-
huber at the German Advisory Council on Global Change
to the Federal Government and at the Potsdam Institute for
Climate Impact Research. In 2012 and 2013 she coordinat-
ed and co-authored two reports commissioned by the
World Bank on climate impacts in a 4°C world. 

Address: Olivia Serdeczny, Climate Analytics, Friedrichstr
231 – Haus B, 10969 Berlin, Germany (affiliated to Potsdam
Institute for Climate Impact Research, Telegraphenberg A
31, P.O. Box 601203, D-14412 Potsdam, Germany).
Email: <olivia.serdeczny@climateanalytics.org>.
Website: <http://www.climateanalytics.org/the-team/olivia-
serdeczny>.

Mandy Singer-Brodowski (Germany) studied educational
science at the University of Erfurt and was a founding
member of the nationwide network for student initiatives
in sustainability in Germany. She was also a member of the
German national committee for the implementation of the
UN “Decade of Education for Sustainable Development”.

She has worked at the Wuppertal Institute for Climate, En-
vironment and Energy from 2012 till 2015. In 2015 she com-
pleted her PhD at the Leuphana University of Lüneburg,
where she is also a lecturer. At the moment she is scientific
coordinator of the Center for Transformation Research
and Sustainability at the University of Wuppertal. Her main
interests in research are the development of student compe-
tency in sustainability projects and transformative learning.
Among her major recent publications on this theme are:
Schneidewind, Uwe; Singer-Brodowski, Mandy; Augenstein,
Karoline, 2016: “Sustainability and Science Policy”, in:
Heinrichs, Harald et al. (Eds.): Sustainability Science,
Springer Science, Dordrecht, 149-160; Schneidewind, Uwe;
Singer-Brodowski, Mandy, 2014: Transformative Wissen-
schaft. Klimawandel im deutschen Wissenschafts- und
Hochschulsystem (Marburg: Metropolis). 

Address: Dr. Mandy Singer-Brodowski, Center for Transfor-
mation Research and Sustainability (TransZent), University
of Wuppertal, Bendahler Str. 31, 42285 Wuppertal, Germany.
Email: <singer@uni-wuppertal.de>.
Website: <http://www.transzent.uni-wuppertal.de/home.
html>.

Marit Sjøvaag (Norway) is a political scientist whose main
research interest is climate policy both in Norway and inter-
nationally. She holds a PhD from the London School of
Economics and Political Science. She has also studied math-
ematics and natural sciences in Oslo, Tromsø and Caen,
France, and management and social sciences at the Norwe-
gian Business School and at Sciences-Po, Paris. In the peri-
od 2008–2011 she was responsible for the annual Status Re-
port on the implementation of climate policies in Norway
at the Norwegian Business School’s Center for Climate
Strategy. She has written and taught on climate policy, regu-
latory regimes and democratic processes, and aims to con-
tribute to the transition to a low-carbon society. She cur-
rently works with energy and climate issues both in Norway
and in an international context, for the environmental or-
ganization Bellona. Among her major publications are:
(with Nils Erik Bjørgo, Torgeir Ericson, Per Arild Garnås-
jordet, Håkon Karlsen, Jørgen Randers, Daniel Rees): Peo-
ple's opinion of climate policy—Popular support for climate
policy alternatives in Norway, CICERO working paper
2012: 03; The Study of the European Union from Outside:
European Integration Studies in Norway and Iceland
1990–2010; (with Kjell A. Eliassen, Eirikur Bergmann): in:
Eliassen, K.A.; Bindi, F. (Eds.): Analyzing European Union
Politics (Bologna: Il Mulino).

Address: Dr. Marit Sjøvaag Marino, Bellona, Maridalsveien
17B, 0175 Oslo; and: Boks 2141 Grünerløkka, 0505 Oslo,
Norway.
Email: <marit@bellona.no> and <sjovaag@aol.com>.
Website: <http://bellona.org/employee/marit-sjovaag-marino>.

Philipp Späth (Germany) was Assistant Professor at the
chair group of environmental governance in the Faculty of
the Environment and Natural Resources at Albert-Ludwigs
University, Freiburg. He now heads a research project on
Smart EcoCities funded by the German Research Founda-
tion (DFG) in the same institute. Trained as a geographer
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and political scientist, he obtained a PhD in Science and
Technology Studies in 2009. His research is on urban envi-
ronmental governance, with a particular focus on the gov-
ernance of sociotechnical change in multilevel governance
systems, with the German Energiewende being a primary
example. From 2003 to 2009 he was senior researcher at
the Inter-University Research Centre for Technology, Work
& Culture (IFZ) in Graz, Austria. From 1997 to 2003 he
worked as a practitioner in renewable energy projects in
Freiburg, Germany. He has published in Urban Studies, Re-
search Policy, Energy Policy, Transportation Reviews etc. 

Address: Dr. Philipp Späth, Institute of Environmental
Social Sciences and Geography, Albert-Ludwigs University
Freiburg, Tennenbacherstr. 4, D-79106 Freiburg, Germany.
Email: <spaeth@envgov.uni-freiburg.de>.
Website: <https://www.envgov.uni-freiburg.de/mitarbeiterin-
nen/philippspaeth-en/>.

Carolyn M. Stephenson (USA) is Associate Professor of
Political Science at the University of Hawaii at Manoa, and
affiliate faculty member in its Matsunaga Institute for
Peace. With a BA from Mt. Holyoke and an MA and PhD
from Ohio State, she taught previously at Colgate, where
she was Director of Peace Studies. Her current research is
on alternative security systems, the role of NGOs at the
UN on environment and disarmament, and the UN role in
the development of women’s rights. Among her major pub-
lications are: “Alternative International Security Systems: An
Introduction”, and “Alternative Methods for International
Security: A Review of the Literature”; in: Stephenson, Caro-
lyn (Ed.), 1982: Alternative Methods for International Secu-
rity (Washington DC: University Press of America); “NGOs
and the Principal Organs of the United Nations”; in: Tay-
lor, Paul; Groom, A. J. R. (Eds.), 2000: The United Nations
at the Millennium: The Principal Organs (London: Contin-
uum): 271–294; “Gender Equality and a Culture of Peace”;
in: de Rivera, Joseph (Ed.), 2008: Handbook for Building
Cultures of Peace (New York: Springer): 123–137; “Peace Re-
search/Peace Studies: a Twentieth Century Intellectual His-
tory”; in: Denemark, Robert E. (Ed.), 2010: The Interna-
tional Studies Encyclopedia (Oxford, UK: Blackwell): 5579–
5603; “Women Leaders in the Peace/Anti-War Movements”;
in: O’Connor, Karen (Ed.), 2010: Gender and Women’s
Leadership, Volume I (Thousand Oaks, CA: Sage): 279–289.

Address: Prof. Carolyn M. Stephenson, Political Science
Department, Saunders 640, 2424 Maile Way, University of
Hawaii at Manoa, Honolulu, HI 96825, USA. 
Email: <cstephen@hawaii.edu>.

Mark Swilling (South Africa) is Professor of Sustainable
Development in the School of Public Leadership, University
of Stellenbosch <www.sopmp.sun.ac.za> and Academic Di-
rector of the Sustainability Institute <www.sustainabilityinsti-
tute.net>. He is responsible for a Master’s and doctoral pro-
gramme in Sustainable Development delivered at the
Sustainability Institute in Stellenbosch, South Africa. He
also heads up the TSAMA Hub, a new Centre for the trans-
disciplinary study of sustainability and complexity at Stel-
lenbosch University <www.tsama.org.za>. The TSAMA Hub
hosts a transdisciplinary doctoral programme that involves

collaboration between seven of Stellenbosch University’s
Faculties. Professor Swilling obtained his PhD from the
University of Warwick in 1994. He co-authored with Eve
Annecke: Just Transitions: Explorations of Sustainability in
an Unfair World (Tokyo: United Nations University Press,
2012), runner-up in 2013 for the Harold and Margaret
Sprout Award for best environmental governance book. He
is also a member of UNEP’s International Resource Panel,
which addresses the challenge of global transition to more
sustainable production and consumption, and he has specific
responsibility for coordinating the Cities Working Group. 

Address: Professor Mark Swilling, School of Public Leader-
ship, Stellenbosch University, Private Bag X1, Matieland,
7602, South Africa.
Email: <Mark.Swilling@spl.sun.ac.za>.
Website: <www.sopmp.sun.ac.za>.

Cecilia Tortajada (Mexico/Singapore) is a Senior Research
Fellow, Institute of Water Policy, Lee Kuan Yew School of
Public Policy, National University of Singapore, Singapore.
The main focus of her work at present is on the future of
the world’s water, especially in terms of water, food, energy
and environmental security through coordinated policies.
She has been an advisor to major international institutions
such as FAO, UNDP, JICA, ADB, OECD and IDRC, and
has worked in countries in Africa, Asia, North and South
America and Europe on water and environment-related pol-
icies. She is a member of the OECD Initiative in Water
Governance and is engaged in independent studies on the
Corporate Social Responsibility of major multinational cor-
porations. She is a past President of the International Water
Resources Association (2007–2009) and Editor-in-Chief of
the International Journal of Water Resources Develop-
ment. Recent publications include: (co-edited with Biswas,
2015): “Water Security, Climate Change and Sustainable
Development” (Heidelberg: Springer); (co-authored with
Hering, J. G., D. L. Sedlak, A. K. Biswas, C. Niwagaba, and
T. Breu, 2015): “The need for local perspectives”, in: Sci-
ence; (co-authored with Muller, M., A. K. Biswas, and R.
Martin-Hurtado, 2015): “Building Water Security: The Role
of Infrastructure in the Anthropocene”, in Science; (co-edit-
ed with Wegerich and Warner, 2014): “‘Dark’ Side of Water
Governance”, in: International Journal of Water Govern-
ance; (co-authored with Joshi and Biswas, 2013): The Singa-
pore Water Story, Sustainable Development in an Urban
City State (London: Routledge). 

Address: Dr. Cecilia Tortajada, IWP, LKYSPP, 469C Bukit
Timah Road, Oei Tiong Ham Building, Singapore 259772.
Email: <cecilia.tortajada@gmail.com>.
Website: <http://lkyspp.nus.edu.sg/iwp/>.

Gregory Trencher (USA) holds a PhD in Sustainability Sci-
ence and is currently an Assistant Professor in Environmen-
tal Science and Policy at Clark University. His main field of
research examines innovative cases of collaboration be-
tween universities, government, industry and civil society to
drive societal transformations towards sustainability. In par-
allel, his research also analyses approaches, impacts and
barriers of innovative policies implemented in various C40
cities to advance the energy efficiency of existing commer-
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cial buildings. This is conducted with the Tokyo Metropoli-
tan Government Bureau of Environment and C40 Cities
Climate Leadership Group London. He recently held a Vis-
iting Assistant Professor appointment at the University of
Tokyo Graduate School of Frontier Sciences. Recent publi-
cations include: “Policy innovation for building energy effi-
ciency and retrofitting: Approaches, impacts and challenges
in ten C40 cities” (submitted to Local Environment); “Im-
plementing sustainability co-creation between universities
and society: Potential models, challenges and strategies”
(submitted to Sustainability Science); “The role of students
in the co-creation of knowledge and societal transforma-
tions towards sustainability: Experiences from Lund, Tokyo
and Ohio”, in: Leal Filho, W.; Brandli, L. (Eds.): Engaging
Stakeholders in Education for Sustainable Development at
the University Level (Berlin: Springer, 2016); “University
partnerships for co-designing and co-producing urban sus-
tainability” in: Global Environmental Change (2014), 28:
153–165; “Beyond the third mission: Exploring the emerging
university function of co-creation for sustainability”, in: Sci-
ence and Public Policy (2014), 41,2: 151–179.

Address: Ass. Prof. Dr. Gregory Trencher, Clark University,
Department of International Development and Environment.
950 Main Street, Worcester, 01610 Massachusetts, USA.
Email: <gtrencher@clarku.edu>. 
Website: <https://www.clarku.edu/faculty/facultybio.cfm?id
=992>.

Eduardo Viola (Brazil) has been a Full Professor of Interna-
tional Relations at the University of Brasília since 1993 and
senior researcher of the Brazilian Council for Scientific Re-
search (CNPQ) since 1986. He holds a PhD in Political Sci-
ence from the University of Sao Paulo (1982) and has post-
doctoral training in international political economy from
the University of Colorado at Boulder. He has also been
the coordinator of the Brazilian Research Network on In-
ternational Relations and Climate Change (Redeclim)
since 2009. Dr. Viola has been Visiting Professor in several
first-rank international universities, among them Stanford,
Colorado at Boulder, Notre Dame, Texas at Austin, Am-
sterdam, Campinas, San Martin and Buenos Aires. He has
also taught for some years at the Rio Branco Institute, the
Brazilian school for diplomatic training. Prof. Viola has
published five books, more than seventy articles in journals
and more than forty book chapters on issues of globaliza-
tion and governance, democracy and democratization in
South America, Brazilian foreign policy, international envi-
ronmental policy and politics and international political
economy of climate change. He has published in Portu-
guese, English, Spanish, French and Italian in thirteen coun-
tries. He has more than 2,700 citations in Google Scholar.

Address: Prof. Dr. Eduardo Viola, Institute of International
Relations, University of Brasília (Campus Darcy Ribeiro,
Caixa Postal:  04306, CEP: 70904-970, Brasília – DF, Brazil).
Email: eduviola@gmail.com.
Website: <http://irel.unb.br/professores/>; CV: <http://
lattes.cnpq.br/2685286492991791>.

Sir Robert Worcester (United Kingdom) is Emeritus Chan-
cellor of the University of Kent, and is Visiting Professor

and Honorary Fellow at the London School of Economics,
Visiting Professor and Fellow of King’s College London,
Honorary Professor at Warwick University and Adjunct
Professor at the University of Kansas. He was Senior Vice
President of the International Social Science Council, UNE-
SCO and is Past President of the World Association of Pub-
lic Opinion Research. Sir Robert was the co-editor and co-
founder of the International Journal of Public Opinion Re-
search with Professors Elisabeth Noelle-Neumann and Sey-
mour Martin Lipset. In 2015 he was Chairman of the 800th
Anniversary Commemoration Committee of the Magna Carta
Trust.

Address: Sir Robert Worcester, Allington Castle, Maid-
stone, Kent, ME16 0NB, UK. 
Email: <rmworcester@yahoo.com>.
Website: <http://www.kcl.ac.uk/sspp/departments/icbh/peo-
ple/worcester/index.aspx>; <http://magnacarta800th.com/
magna-carta-today/membership-of-the-magna-carta-800th-
committee/>; <http://www.kent.ac.uk/politics/about-us/
staff/members/worcester.html>.

Belinda Yuen (Singapore) is with the Lee Kuan Yew Centre
for Innovative Cities, Singapore University of Technology
and Design. She is a qualified urban planner. Her academic
qualifications include: BA (Hons), MA (Town & Regional
Planning) and PhD (Environmental Planning). Aside from
master planning practice, Belinda has extensive research
and publication in spatial planning and urban policy analy-
sis, most recently on planning liveable, sustainable cities.
She has been elected President, Singapore Institute of Plan-
ners (2005–08) and Vice-President, Commonwealth Associ-
ation of Planners (South East Asia) (2006–08; 2010–12). Be-
linda has served on various Singapore urban planning
committees, including as Planning Appeals Inspector, and on
international advisory committees including the Interna-
tional Advisory Board of the United Nations Global Re-
search Network on Human Settlements (2008–11); United
Nations Commission on Legal Empowerment of the Poor
Working Group; and on the editorial boards of internation-
al journals including Asia Pacific Planning Review; Region-
al Development Studies; Cities; Journal of Planning Histo-
ry; and Journal of Comparative Asian Development. She
has been a Juror, Shaikh Khalifa Bin Salman Al Khalifa Hab-
itat Award, 2008–2009, and science reviewer of various in-
ternational multidisciplinary research programmes. 

Address: Singapore University of Technology and Design,
Singapore.
Email: <Belinda_yuen@sutd.edu.sg>.

Hania Zlotnik (Mexico/US) is currently an independent
consultant. She retired in early 2012 from the post of Direc-
tor of the Population Division of the United Nations. She
joined the Division in 1982 and worked previously as Chief
of the Mortality and Migration Section and Chief of the
Population Estimates and Projections Section. Before join-
ing the United Nations, she served as research associate for
the Committee on Population and Demography of the US
National Research Council. She holds a PhD in Statistics
and Demography from Princeton University and is a gradu-
ate of the Universidad Nacional Autónoma de México
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(UNAM). Her work has spanned the field of demography,
covering the analysis of fertility, mortality and migration
with especial emphasis on their quantitative aspects. She
has prepared manuals on demographic estimation tech-
niques and on the collection of international migration sta-
tistics. She has edited or written reports published by the
United Nations on a variety of topics, including internation-
al migration and development, female migration, levels and
trends in urbanization, population distribution and migra-
tion, population ageing, health and mortality, and popula-
tion estimates and projections. Recent publications include:
“Population ageing in the context of globalization”, in: Die-
go Sánchez González and Vicente Rodríguez Rodríguez
(Eds.): Environmental Gerontology in Europe and Latin
America (New York: Springer, 2016): 45–72; (with David

Bloom; Emmanuel Jimenez): Seven Billion and Growing: A
Twenty-First Century Perspective on Population (Geneva:
World Economic Forum, 2012); “International migration
and population ageing”, in: Global Population Ageing: Peril
and Promise (Geneva: World Economic Forum, 2012): 97–
102; “Does population matter for climate change?”, in: José
Miguel Guzmán et al (Eds.): Population Dynamics and Cli-
mate Change (New York: UNFPA—London: IIED, 2009):
31–44. She has contributed texts to volumes 1 and 5 of the
Hexagon Book Series.

Address: 78-06 Kew Forest Lane, Forest Hills, NY 11375,
USA.
Email: <hania.zlotnik@hotmail.com>.
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