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Preface

The idea behind putting this volume together was to provide a considered approach 
in dealing with some of the most pressing issues facing the development of our 
societies. We believe that social sustainability is one of the least understood of the 
different areas of sustainable development. Large migrations of populations from 
rural areas to cities without planning and without appropriate infrastructure, includ-
ing housing, education, and health care requirements, have created significant chal-
lenges across the globe. There is now the need to look at how the intelligent use of 
data on population growth and movement in planning, design, and constructing 
infrastructure can be used to meet the challenges of urbanization and the sustainable 
development of societies in the face of rapid population growth.

Unlike the political games being played at global stage, the science does not 
believe that the world faces a “fake challenge” and does not deny the damage we 
have done to our environment. Furthermore, sustainable development is not just 
about climate control and more about a measured approach to addressing the 17 
“Sustainable Development Goals” identified by the United Nations (announced as 
part of “the 2030 Agenda for Sustainable Development” adopted at the United 
Nations Sustainable Development Summit on 25 September 2015).

The issues we face are extremely serious and require collective action to avert a 
global catastrophe. The Paris climate agreement and its ratification was only the first 
step in the long road to addressing the short-, medium-, and long-term issues around 
our sustainable development. Without proper monitoring and holding governments 
to account for their actions and targets, the damage to our sustainable environment 
and future will continue and we will all have our share or burden and blame if we 
do not act now.

Ipswich, UK� Mohammad Dastbaz
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Chapter 1
A 2030 Vision: “Fake Challenge” or Time 
for Action

Mohammad Dastbaz

“When the last tree is cut, the last fish is caught, and the last river is polluted; when 
to breathe the air is sickening, you will realize, too late, that wealth is not in bank 
accounts and that you can’t eat money…” – Alanis Obomsawin “an Abenaki from 
the Odanak reserve” – From the collection of essays published in 1972 titled “Who 
is the Chairman of This Meeting?”

1.1  �Context

In June 2017, Donald Trump announced that the USA will be withdrawing from the 
Paris climate agreement, to put “America first” and to save “American jobs”, calling 
the agreement unfair to America’s interest. At the time, the US government, Syria 
and Nicaragua stood as the only other countries who had not signed the accord 
(Syria has since joined the agreement). This meant that the USA, the world’s second 
largest emitter of greenhouse gases, moved to jeopardise the Paris Agreement, 
effectively denying that there is an environmental challenge that needs to be dealt 
with and saw no need and felt no responsibility to help the world and humanity 
address our ever-growing challenge of climate change and environmental damage.

The Paris Agreement was the result of long and hard negotiations that were done 
before and during the 2015 “United Nations Climate Change Conference, COP 21” 
which was held in Paris, between 30 November and 12 December 2015. Following 
the 1997 Kyoto Protocol, this was to be the most important initiative by countries of 
the world to address the ever-growing problems of global warming and environmen-
tal challenges facing future and sustainable development of our planet.

M. Dastbaz (*) 
University of Suffolk, Ipswich, UK
e-mail: m.dastbaz@uos.ac.uk
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The conference’s negotiated outcome was an agreement to address climate 
change, representing a consensus between 196 countries and organisations attend-
ing it. The Paris Agreement was later, on 22 April 2016 (Earth Day), signed by 174 
countries in New York.

The “United Nations Framework Convention on Climate Change”, web portal in 
2016, reported that of the 197 Parties to the Paris Convention, 169 Parties have rati-
fied the agreement, and therefore, on 5 October 2016, the threshold for entry into 
force of the Paris Agreement was achieved, and the Paris Agreement entered into 
force on 4th November 2016.1

The Paris Agreement recognised the need “for an effective and progressive 
response to the urgent threat of climate change on the basis of the best available 
scientific knowledge; Also recognizing the specific needs and special circumstances 
of developing country Parties, especially those that are particularly vulnerable to the 
adverse effects of climate change, as provided for in the Convention…”.2

More importantly the signatories to the Paris Agreement acknowledge that 
“Climate change is a common concern of humankind, Parties should, when taking 
action to address climate change, respect, promote and consider their respective 
obligations on human rights, the right to health, the rights of indigenous peoples, 
local communities, migrants, children, persons with disabilities and people in vul-
nerable situations and the right to development, as well as gender equality, empow-
erment of women and intergenerational equity…”.3

1.2  �Social Sustainability and Urbanisation

There has been significant body of research around what the literature calls “urban-
isation” and the challenges this poses towards our sustainable development. It is 
generally viewed that sustainable development and the ever-growing population 
movement from rural areas to cities pose one of the key challenges in setting goals 
and putting plans in place to deal with the twenty-first century changing population 
landscape and dwindling natural resources.

Dempsey et al. (2009) state that “Sustainable development is a widely used term, 
which has been increasingly influential on UK planning, housing and urban policy 
in recent years. Debates about sustainability no longer consider sustainability solely 
as an environmental concern, but also incorporate economic and social dimensions”.4

1 http://unfccc.int/paris_agreement/items/9485.php
2 http://unfccc.int/files/essential_background/convention/application/pdf/english_paris_agree-
ment.pdf
3 http://unfccc.int/files/essential_background/convention/application/pdf/english_paris_agree-
ment.pdf
4 The social dimension of sustainable development: Defining urban social sustainability – http://
onlinelibrary.wiley.com/doi/10.1002/sd.417/full
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A report by the United Nations titled “World Urbanisation Prospects” published 
in 20145 warns against the rapid urbanisation of our society predicting what while 
in the 1950s 30% of the population lived in the cities, this grew to 54% in 2014, and 
it is predicted that by 2050, 66% of the population will be living in urban areas. 
There are also a marked difference and interesting emerging urbanisation trends 
between developing and developed countries. While in North America and Europe, 
82% and 73%, respectively, of their population live in urban area, Asia and Africa 
remain mainly rural with 40% and 48% of their population living in rural area. The 
report further observes that both Africa and Asia are seeing the fastest urbanisation 
trends than any other continent, predicting that as much as 64% of their population 
could be living in urban areas by 2050.

It is therefore not surprising that as more and more of the population moves from 
the rural to urban areas, due to changes in economic wealth creation, the technologi-
cal revolution has significantly transformed the way we live, produce and distribute 
products and manage our lives, and without proper long-term planning and having 
the required infrastructure including water, electricity, housing, healthcare and edu-
cation in place, serious new challenges are emerging that are increasingly difficult 
to manage.

The United Nations “Habitat III” conference, on “Housing and Sustainable 
Urban Development”, held between the 17th and 20th of October 2016 in Quito (the 
capital city of Ecuador), brought together over 30,000 people from 167 countries 
including more than 2000 representatives of local and regional governments. The 
conference noted that “by 2050, the world’s urban population is expected to nearly 
double, making urbanization one of the twenty-first century’s most transformative 
trends. Populations, economic activities, social and cultural interactions, as well as 
environmental and humanitarian impacts, are increasingly concentrated in cities, 
and this poses massive sustainability challenges in terms of housing, infrastructure, 
basic services, food security, health, education, decent jobs, safety and natural 
resources, among others”.6

As Fig. 1.1 shows, one of the key aspects of growing urbanisation is the transfor-
mation of human settlement arrangements and the creation of more and more mega 
and large cities.

1.3  �Millennium Agenda and Sustainable Development Goals

The “Millennium Summit” of the United Nations in 2000 established the 
“Millennium Development Goals” (MDGs) that set the agenda for developing the 
sustainability debate across the world. Eight MDGs were identified listed below:

5 https://esa.un.org/unpd/wup/Publications/Files/WUP2014-Highlights.pdf
6 http://habitat3.org/wp-content/uploads/NUA-English.pdf

1  A 2030 Vision: “Fake Challenge” or Time for Action
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	1.	 Eradicate poverty and hunger (MDG1)
	2.	 Achieve universal primary education (MDG2)
	3.	 Gender equality and empowering women (MDG3)
	4.	 Reduce child mortality (MDG4)
	5.	 Improve maternal health (MDG5)
	6.	 Combat HIV/AIDS, malaria and other diseases (MDG6)
	7.	 Environmental sustainability (MDG7)
	8.	 Global partnership and development (MDG8)7

Furthermore, the UN General Assembly, 25 September 2015, adopted a resolu-
tion titled “Transforming our world: the 2030 Agenda for Sustainable Development”, 
which identified significant challenges to our future sustainable development over 
the next 15 years. These included extreme poverty, as one of the greatest nemesis 
humanity face in the twenty-first century. Seventeen Sustainable Development 
Goals (SDGs)  – Fig.  1.2  – and 169 targets were identified by the UN General 
Assembly.8

The key issues covered in this book relate to MDG7 (environmental sustainabil-
ity) and SDGs 3, 4, 6, 8, 11 and 17. The chapters in this book are divided into two 
board sections. Section 1.1 deals with conceptual issues related to the above SDGs 
and section provides a number of relevant case studies.

7 Dastbaz et al. (2016). Building sustainable futures design and the built environment. Springer 
Publications.
8 In Dastbaz et al. (2017). Building information modelling, building performance, design and small 
construction. Springer publication.

Fig. 1.1  Global urban population and associated growth of cities of all sizes (Source: https://esa.
un.org/unpd/wup/Publications/Files/WUP2014-Highlights.pdf)

M. Dastbaz
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1.4  �Planning, Policy and Practice, Urbanisation 
and Alienation

Ian Strange in his chapter “Urban Planning and City Futures: Planning for Cities in 
the Twenty-First Century” argues that historically, cities have been the powerhouses 
of economic growth and development, the centres of major social and cultural 
change, and the sites of rapid movement and change in population. He further elab-
orates that a key question to ask is: How do cities, and those who plan for them, 
respond to these challenges so that urban futures produce fairer and more just 
places? Equally important is to ask: What are the technological challenges that are 
faced by urban planners and decision-makers as they search for solutions to com-
plex and multi-faceted urban problems while cities transition from their analogue 
pasts to their digital futures? What forms of governance and local democracy allow 
greater degrees of citizen involvement and participation in the making of urban 
futures? And, what is the role of the state in shaping the policy and political context 
within which cities can plan for their futures? Addressing these questions is the 
focus of Prof. Strange’s chapter.

Chapter 3 deals with the process of development, urbanisation and entrepreneur-
ship. Wim Naudé argues that both urbanisation and entrepreneurship are central 
“demographic facts” of the early twenty-first century. No economy has developed 
without urbanising. Furthermore Prof. Naudé notes that entrepreneurs hasten urban-
isation, but urbanisation also benefits entrepreneurs, so that a virtuous cycle comes 
into being. The ensuing process of structural transformation is one of the salient 
facts of development, wherein entrepreneurs create jobs in urban areas, in new sec-
tors such as industry or services, attracting labour and other entrepreneurs out of the 
agricultural sector and out of rural areas. Eventually, if these developing urban areas 

Fig. 1.2  UN Sustainable Development Goals (Source: http://www.un.org/sustainabledevelop-
ment/sustainable-development-goals/)

1  A 2030 Vision: “Fake Challenge” or Time for Action
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and their entrepreneurial dynamics can be appropriately managed and incentivised, 
it may lead to improvements in GDP per capita, and many other improvements in 
the quality of life.

The issue of social sustainability, housing and alienation is treated in Chap. 4, 
where Dr. Manoochehri argues the relevance of the sustainability agenda at a time 
when post-industrial capitalism dominates economic and social relations. It further-
more observes that attempts to find links between the way housing is understood as 
a need and a right, while it is, at the same time, defined increasingly as a commodity 
then the by-product of this condition could result in “alienation”. The loss of access 
to adequate housing of socially acceptable standards and the dispersal of people 
from communities are turning into a new norm in the twenty-first century UK. The 
chapter proposes that this relates most closely with the commodification and marke-
tisation of housing and changing significance from its use value to exchange value.

Chapter 5, by Michael Crilly and Professor Mark Lemon, examines the misalign-
ment of policy and practice in sustainable urban design. It states that a so-called 
urban renaissance throughout the UK’s major cities began in the late 1990s as a 
policy response to the dominant trends in counter-urbanisation and inner-city 
decline. According to the authors, this urban policy encompassed the interconnected 
themes of sustainability and design quality as the basis for public sector investments 
into housing and urban infrastructure. The authors explore these ideas through a 
chronology of urban regeneration and neighbourhood planning policies, and in so 
doing, it tracks the progression of sustainability and design quality and community 
engagement in the planning system and their involvement in urban redevelopment 
and supporting policy. These themes are presented from the perspective of an urban 
design practitioner who has spent much of the past 20 years working through the 
changing policy landscape.

The challenges of “Reporting corporate sustainability” and “the organisational 
and political rhetoric” are treated comprehensively by Profs. Gorse and Sturges and 
Dr. Duwebi and Mike Bates in Chap. 6. The authors argue that political rhetoric and 
regulatory change brings uncertainty to those industrial organisations that have 
aligned their strategies to take advantage of sustainable practice. These develop-
ments are too recent to predict the impact on the industry and corporate sustainabil-
ity; nevertheless, the position that industry has adopted prior to these changes is 
interesting. Will those organisations already committed to sustainability continue 
maintaining a social or corporate interest or will the changes bring sustainable and 
economic uncertainty?

1.5  �Spatial Planning, Smart Eco-Cities, Agritech, Safety 
Online and Sustainable Education

Chapter 7 in Sect. 7.2 of the book provides a fascinating case study about social-
environmental interface of sustainable development in Libya. Dr. Taki and Jamal 
Alabid argue that one of the key challenges in the spatial planning and design of 

M. Dastbaz
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urban settlements in desert housing is the trade-off between the harshness of the 
environment and meeting social needs concurrently. The chapter further discusses 
the role of socio-environmental dimensions on planning and developing urban 
forms within the context of the Sahara Desert. The case study of Ghadames old 
settlements integrates spatial planning methodology with environmental thoughts, 
in accordance with sociocultural values examined in this chapter.

Prof. Cilliers presents an interesting case study on “The undervaluation, but 
extreme importance, of social sustainability in South Africa”. The author observes 
that almost every planning-related paper employs the increasing urbanisation fig-
ures and problematic impact of such, to substantiate research needs and approaches. 
This is especially true for the African continent which often tops the charts in terms 
of population growth. Accordingly, spatial planning recently became a tool to guide 
broader sustainability thinking and direct the planning of smart futures. Within this 
notion, spatial planning, theoretically, often relates to the three dimensions of sus-
tainability (economic, environmental and social) to find adequate planning solu-
tions. In practice divergent scenarios are seen, where focus is often placed on 
economic and environmental interventions, as easier implementable solutions, in 
comparison to more complex approaches related to social sustainability.

Chapter 9, by Dr. van Dijk, provides a case study on “Smart eco-cities are man-
aging information flows in an integrated way, the example of water, electricity and 
solid waste”. The author observes that smart eco-cities are about managing flows of 
information in an integrated way. The information may concern the traffic, the peo-
ple, pollution or the number of enterprises moving in and out of the city. We focus 
on a classification of cities. Resilient cities are a more defensive concept, while the 
eco city concept translates an ambition what a city should be. We will argue that the 
smart eco city concept integrates the two approaches. The chapter further provides 
the examples of water, electricity and solid waste management that will be used to 
show how cities can be smarter by using the available information differently.

Helen Mytton-Mills, from Aponic, UK, provides a very interesting “Agritech 
case study of Aeroponics”. The author points out that global resources for food 
production are heavily, and unsustainably, utilised with known inefficiencies, in a 
complex, integrated international supply chain. Product availability and scarcity 
vary from country to country and continent to continent, approximately correlated 
with GDP rather than with either population quanta or domestic agricultural 
resources. The author further points out that the challenges in evening up global 
nutrition standards with the additional expected demand require great change within 
the agriculture industry, especially if the outputs are to be produced sustainably in 
order to safeguard future generations of production and ecosystem health. The 
author goes on to argue that although great efforts have been taken to make more of 
less, however, a complete rethink to resource usage is key to achieving the sustain-
ability required alongside raising food standards globally.

Simon Dukes, CEO of Cifas, provides an insightful chapter on “Safety and 
Cyber Security in a Digital Age”. He observes that in October 2014, at an event 
in Canary Wharf in London, Martin Smith MBE, chairman of the protective secu-
rity consultancy, said the following: “if I throw a brick through a jewellery shop 

1  A 2030 Vision: “Fake Challenge” or Time for Action



10

window and steal a watch, it is not a ‘brick-crime.’ If we insist on calling significant 
and increasing instances of fraud, financial scams and illegal pornography, ‘cyber-
crimes’ we risk obfuscation by focusing the eye not on the crime but on the manner 
of its conveyance”. The chapter deals in depth with growing challenges of “cyber-
crime” and “identity theft” in the twenty-first century and the challenges that this 
provides for societies.

Chapter 13 examines the “A sustainable higher education sector: the place for 
mature and part-time students?”. Dr. Richardson notes that in England, explicit 
policy efforts to improve the access of those groups under-represented in higher 
education (HE) have formed a key element of national education policies for 
over fifty years. It further observes that it is estimated that 80% of new jobs will 
require degree level qualifications by 2020, a target which cannot be met solely by 
those 40% of young people who access HE. This posits the question of how such 
economic goals are to be met without the reinvigoration of access for part-time 
mature learners.

The final chapter of this book provides a fascinating insight into “Buildings that 
perform: thermal performance and comfort”. Prof. Gorse et al. note that developers, 
designers and contractors are increasingly using titles such as “green”, “eco” and 
“low energy” to describe their buildings and reassure the environmentally conscious 
consumer of the green credentials of the property that they are investing in. 
Unfortunately, relatively few construction companies engage in research and devel-
opment (R&D) to underpin their marketing rhetoric. The chapter reports on the tests 
and monitoring undertaken on buildings and the common issues that they are 
designed to interrogate and presents cases where developers are taking measures to 
achieve homes that function as expected and meet the requirements of the occu-
pants, thus fulfilling their “green” credentials.

1.6  �Final Note

The idea behind putting this volume together was to provide a considered approach 
in dealing with some of the most pressing issues facing the development of our 
societies. Unlike the political games being played at global stage, the science does 
not believe that the world faces a “fake challenge” and does not deny the damage we 
have done to our environment. The issues we face are extremely serious and require 
collective action to avert a global catastrophe. The Paris climate agreement and its 
ratification were only the first step in the long road to addressing the short-, medium- 
and long-term issues around our sustainable development. Without proper monitor-
ing and holding governments to account for their actions and targets, the damage to 
our sustainable environment and future will continue, and we will all have our share 
or burden and blame if we do not act now.

M. Dastbaz
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Chapter 2
Urban Planning and City Futures:  
Planning for Cities in the Twenty-First 
Century

Ian Strange

2.1  �Introduction

Historically, cities have been the powerhouses of economic growth and development, 
the centres of major social and cultural change, and the sites of rapid movement and 
change in population. As we move more and more into the twenty-first-century cit-
ies will continue to be the focus of economic activity, the key spaces of social and 
cultural interaction, and the home for larger and larger urban populations. The first 
half of the twenty-first century is throwing up major challenges to cities, to their 
populations, and to those who seek to plan for their development. These challenges 
include a rapid and rampant process of economic growth and restructuring that often 
leaves some places as ‘winners’ and others as ‘losers’, the continuing pressures of 
urbanisation and demographic change, the call for the development of sustainable 
forms of urban transportation and infrastructure, the need to provide more secure 
and affordable homes, and the rising tide of local accountability as communities 
seek greater involvement and participation in local decision-making. A key question 
to ask is: How do cities, and those who plan for them, respond to these challenges 
so that urban futures produce fairer and more just places? Equally important is to 
ask: What are the technological challenges that face urban planners and decision-
makers as they search for solutions to complex and multi-faceted urban problems 
while cities transition from their analogue pasts to their digital futures? What forms 
of governance and local democracy allow greater degrees of citizen involvement 
and participation in the making of urban futures? And, what is the role of the state 
in shaping the policy and political context within which cities can plan for their 
futures? Addressing these questions will be the focus of this chapter. Using exam-
ples from cities in the UK and elsewhere, the chapter will explore and analyse the 
complexities and difficulties of planning in, and for, the twenty-first-century city.
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2.2  �Global Urbanisation and Development of Cities

It is a truism that we live in a global and increasingly urbanised world. The 
globalisation of urbanisation, as it were, with its flows of people and resources into 
and between cities across the world (and its corollary, the depopulation of rural 
areas in developing countries) is undoubtedly one of the biggest phenomena of the 
twenty-first century (UN DESA 2014). Add to this mix major changes in the tech-
nological based of urban development and the pressure on the environment that 
urban change brings provide all cities with new and continuing challenges. While 
all cities may be said to be facing similar challenges, the same cannot be said to be 
the case in terms of how they are responding to these changes, or indeed the extent 
to which individual cities share in the advantages or disadvantages of these eco-
nomic and social challenges. However, what can be said to be the case is that cities 
largely fuel the global economy, both in the developed and developing world. 
Indeed, a key feature of the early twenty-first century is the extent to which cities in 
countries such as India, Indonesia, and China, for example, are shifting the eco-
nomic balance of power from the developed to the developing nations. One of the 
consequences of this change is that not all cities are equal, either in their signifi-
cance or importance in this increasingly globalised urban system. The McKinsey 
Global Institute, for example, has suggested that 440 of the world’s 600 most eco-
nomically significant cities are in developing nations, and these are projected to 
account for almost half of all urban growth globally by 2025 (McKinsey Global 
Institute 2011). This shifting power in the global urban hierarchy has meant that 
there is now far more competition between cities across the world for investment 
and resources. This has inevitably seen some cities win and others lose, some thrive 
while others wither, and some grow rapidly and others experience considerable eco-
nomic, social, and environmental decline. The traditional narrative of this decline 
and rise has often been told as a story of older industrial cities declining because of 
stronger economic competition from cities in developing nations. This is set against 
the rise of developing nation cities whose growing urban economies have been 
based on offering cheaper modes of production or new forms of economic activity 
and new technological developments. What is interesting, however, is that some of  
those cities that have grown amidst this global urban restructuring are now also 
beginning to suffer. A recent report for the Royal Town Planning Institute (RTPI) in 
England makes this point well: ‘Cities as well as nations are increasingly competing 
for people, investment and dominance in a particular sector. Manufacturing cities 
such as Liverpool and Detroit have shrunk in part due to competition from places 
with less expensive labour costs. These are issues not just for the developed world; 
for example, Majalaya, Indonesia, once known as ‘dollar city’ and a leader in textile 
manufacturing, has been hit by globalisation and increased competition from places 
like China using more advanced machinery’ (Hubbard 2014, p.10). Such fluctua-
tions in the fortunes of cities across the world are playing out against the backdrop 
of an uncertain future for global economic growth. While the recent global reces-
sion has put a hold on the long-term rates of economic growth for many developed 
nations, other parts of the world continue to experience growth (even if these rates 
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of growth themselves are not as spectacular as they have been previously). However, 
overall the picture for global economic growth in the twenty-first century is one of 
slower growth than was experienced for much of the second half of the twentieth 
century.

This rise in urban dwelling is matched by the continuing decline in rural popula-
tions, where the near peak of 3.4 billion population (by 2020) is predicted to fall to 
around 3 billion by 2050. Again, the nuances of this urban to rural population change 
are interesting, with highly urbanising regions such as Africa and Asia accounting 
for approximately 90 per cent of the global rural population (UN DESA 2014).

What drives much of the growth in the significance of cities globally has been 
urbanisation. Currently, 54 per cent of the world’s population lives in urban areas, 
and by 2050 this is predicted to rise by a further 10 per cent. Moreover, combining 
urbanisation with overall population growth is suggested as adding a further 2.5 bil-
lion people to the urban population of 2050 (UN DESA 2014), with the vast major-
ity of this growth occurring in India, China, and parts of Africa. By 2050 India, 
China, and Nigeria will be responsible for 37 per cent of the projected growth of the 
world’s urban population between 2050. The UN DESA’s population division 
research shows that the world’s urban population has grown rapidly from the middle 
of the twentieth century, moving from 746 million in 1950 to nearly 4 million in 
2014. What it also reveals is the geography of this growth is uneven, with 53 per 
cent of the world’s urban population in Asia, with 14 per cent in Europe and Latin 
America, and the Caribbean with 13 per cent. While the United Nations 2014 report 
highlights the continued growth of ‘megacities’ with their large populations and 
economic power, it also highlights the significance of smaller cities (those with less 
than 500,000 people) which are continuing to grow globally and which account for 
almost half of the present 4 billion urban population. The salience of this is that such 
cities are often those that are growing fastest and will continue to do so up to 2050 
(UN DESA 2014).

With much of the growth in the urban population to 2050 predicted to be in coun-
tries in developing regions and particularly in Africa, the management of this pro-
cess is critically important, along with planning for the infrastructure and facilities 
needed for this emerging number of urban dwellers. For John Wilmouth, Director of 
the UN DESA’s population division, the management of this potential level of urban 
growth has become, ‘…one of the most important development challenges of the 
twenty-first century. Our success or failure in building sustainable cities will be a 
major factor in the success of the post-2015 UN development agenda’ (UN DESA 
2014). What lies beneath this call to greater and better management of growing 
urbanisation is that although such urban change often results in better opportunities 
and life chances for people, it can also lead to (or perpetuate) inequalities between 
people, cities, and regions. Data from the World Bank (Chen and Ravallion 2012) 
suggests that some 2.5 billion people live on less than 2 dollars a day, while nearly 
3 billion people will ‘enter’ the middle class by 2050. This economic unevenness is 
compounded by the uneven impact of technological development on urban popula-
tions, where, for example, digital technologies and technological innovation has 
seen the growth of highly skilled and educated workers in both developed and 
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developing countries but alongside the growth of a large unskilled service sector 
class of urban workers. The social and economic divisions this causes can have 
negative impacts on the lives of all urban dwellers with the potential for social con-
flict between groups split by their differential access to education and social ser-
vices and their levels of income and social mobility. Such challenges to urban living 
are added to by the pressures that continued urbanisation places on the demand for 
natural resources and the natural environment, as urban growth and spread draws 
heavily on the land and the ecosystem services that urbanising societies eagerly 
consume. Greening the economy and tackling climate change are now key aspects 
of the management of nations and cities across the globe, and although it is fair to 
say that global consensus on this issue is still to be fully realised, a large number of 
policymakers and leaders agree that climate change is not a problem for tomorrow 
but is here today (Dastbaz and Strange 2015, p.3).

The energy demands then of our urbanising world are considerable, with world 
energy consumption predicted to grow by 56 per cent up to 2040. Although by this 
date renewable energy is projected to be the fastest growing energy source, carbon-
based energy, such as coal, will still account for over a third of all energy supplies 
(Hubbard 2014, p.18). Planning for such energy use and demand is crucial if the 
urbanised spaces of the middle twenty-first century are to offer real benefits to their 
citizens (e.g. better housing, transportation, healthcare, and education) rather than 
potentially scarred and degraded urban environments, as a result of unregulated and 
unmanaged economic development. The UN DESA report on world urbanisation 
prospects is clear in its view that in a world of continuing urbanisation planning for 
cities is critical to meet the sustainable development challenges that such rapid and 
continuing urbanisation poses. The report (p.17/18) suggests ‘that governments 
must implement policies to ensure that the benefits of urban growth are shared equi-
tably and sustainably; that diversified policies to plan for and manage the spatial 
distribution of the population and internal migration are needed; that policies should 
be aimed at a more balanced distribution of urban growth; and that accurate, consis-
tent and timely data on global trends in urbanization and city growth are required’. 
Ultimately, the report argues that:

Successful sustainable urbanization requires competent, responsive and accountable gov-
ernments charged with the management of cities and urban expansion, as well appropriate 
use of information and communication technologies (ICTs) for more efficient service deliv-
ery. There is a need for building institutional capacities and applying integrated approaches 
so as to attain urban sustainability. (UN DESA 2014, p.18)

2.3  �Towards Spatial or Integrated Planning

The social and economic challenges facing cities highlighted in the previous section 
are being played out across global space – they are, as such, inherently spatial chal-
lenges and what some commentators call the ‘critical geographies’ of an emerging 
twenty-first-century urban complexity (Harris and Pinoncely 2014, p.6). Within this 
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world of urbanised environments and complexity, we see the interrelated sets of 
issues of population change, resource depletion, environmental change, uneven eco-
nomic growth, continued urban sprawl, and social inequalities playing out in old and 
emerging cities where despite the calls of agencies such as the United Nations, pol-
icy responses are not always clear, integrated, or informed by an understanding of 
how these issues impact on particular places. As Harris and Pinoncely (2014, p.6):

For a variety of reasons, policy- and decision-making too rarely incorporate the implica-
tions of the ways in which we use land and the consequences for different places. The 
neglect of place, in particular the way that different policies combine to affect places in 
different ways, has contributed to a range of negative economic, social and environmental 
outcomes….

Their call for an integrated response to these challenges is a timely one and reminds 
of the need to respond to social and economic challenges in a way that does not see 
them in isolation but rather as sets of interconnected issues that necessitates a plan-
ning response. So, rather than turn away from the notion of trying to manage the 
changing circumstances of the twenty-first-century urban space, instead we should 
embrace both the theory and practice of planning, or as it is often called spatial or 
integrated planning:

To this end, policy- and decision-makers can learn much from the theory and practice of 
‘spatial planning’ (or ‘integrated planning’). This goes beyond traditional land use plan-
ning to seek to integrate policies for the development and use of land with other policies and 
programmes which influence the nature of places and how they function. (ibid, p.7)

Such a statement takes us to two key questions that lay at the heart of debates on 
managing and planning the twenty-first-century cities – namely, what do we mean 
by planning and what should planning be about? Normatively, planning is about 
‘anticipating the future and attempting to shape it for the good of society’ (Ellis and 
Henderson 2014, p.6). As Ellis and Henderson point out, planning is carried out 
everywhere. So, although its early nineteenth-century origins inflect planning with 
views about managing the industrial city and coping with the demands of Victorian 
industrial modernity, planning, and the need to plan for the future, is something that 
is experienced (and needed) globally. Traditionally, planning has been thought of as 
simply about the allocation and use of land and the degree to which it can be used 
by different interests in different ways. Often this form of zonal planning of land 
uses has come to be enshrined in statutory legislation that produces a state-managed 
system of development control and development planning, supported by a formal 
regulatory framework of procedures, protocols, guidance, and laws. More recently, 
this conceptualisation of planning has been widened to include the notion of plan-
ning that seeks to take more account of the social and economic dimensions with 
which it deals and as such is seen to produce planning that recognises more the 
interconnected nature of the issues that it is faced with addressing.

What is interesting is to examine how some of these ideas around the relationship 
between socio-economic change and planning have been (and are being) played out 
in different places. In Europe, the development of the European Spatial Development 
Plan (ESDP) approach has offered some important pointers for planners, with its 
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articulation of how EU-wide territorial development should be refocused to include 
a wide range of social, economic, and cultural issues. Many European countries 
have made a similar case for their national level planning agendas, such that national 
spatial objectives are often aligned with debates about national culture and identity 
and national cultural assets.

In the UK, planning has undergone a re-evaluation of what it means to do plan-
ning, shifting from being about land use towards being characterised by spatial plan-
ning (Davoudi and Strange 2009). Spatial planning is hard to define; there was no 
single definition of what it meant to do spatial planning. Rather there were a broad 
set of themes and ideas related to planning as being a collaborative, participative, 
integrative, and visionary process. This has led to a vague understanding of what 
spatial planning was within the planning profession (Davoudi and Strange 2009; 
Tewdwr-Jones et al. 2015). However, the arrival of ‘spatial planning’ in the UK in the 
mid-2000s, with its focus on planning beyond traditional land use, certainly offered 
the opportunity for ‘culture’ to become part of what planning did and what planners 
planned for. However, within a UK context, the formal acknowledgement of spatial 
planning as the approach to planning was short-lived. Following the arrival of the 
Conservative-Liberal Democrat coalition government in 2010, the planning system 
came under scrutiny as part of the government’s localism agenda, a process charac-
terised by attempts to remove and/or reduce central government control. Here, the 
planning system was conceptualised as being cumbersome, bureaucratic inefficient, 
and slow, as well as being insensitive to the needs and development aspirations of 
local neighbourhoods, communities, and developers. The result was the introduction 
of the National Planning Policy Framework (NPPF) in 2012. The NPPF was designed 
to rectify these criticisms, with an intention to ‘simplify’ the planning system making 
it less complex and more accessible to the public and developers. The NPPF brought 
with it a number of changes to the way the planning system was to operate and func-
tion in England (not least the arrival of neighbourhood planning), reducing thousands 
of pages of extant guidance and planning documentation into 52 pages, and subse-
quently added to with additional planning guidance in 2014. These changes have also 
been part of a broader process of ‘localism’ and a general movement towards the 
decentralisation of power(s) from central government towards local government and 
local communities and neighbourhoods (Brownhill and Bradley 2017).1

2.4  �Dimensions of Planning for the Twenty-First-Century 
City

In this section, I want to return to some of the key contemporary spatial challenges 
that face cities in the twenty-first century and how planning and planners are (or 
might be) responding to those challenges. While it is recognised that there are many 

1 This paragraph draws on material previously written for Strange (2016b).
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issues that one could consider, I want to focus on the following set of challenges – 
those that are loosely based on the UN DESA world urbanisation prospects dis-
course outlined earlier in the chapter. These are the issues of economic unevenness, 
digital infrastructure and technology, environment and resources, social justice and 
equality, and urban governance.2 I will now consider briefly each of these issues and 
the actual and potential response of planning and planners to the threats they pose 
to sustainable urban living.

2.4.1  �Uneven Economic Development

In his paper Creating Economically Successful Places, Jim Hubbard argues that:

The global economy is changing faster than ever. Increased competition, the rise to promi-
nence of economies such as China and India, technological change, flows of financial capi-
tal and other factors mean that existing industries and old certainties are being challenged 
as never before …. All this means that, in the twenty-first century, what makes an ‘economi-
cally successful place’ goes well beyond a narrow approach to development. Planners have 
a critical role in helping communities at all levels prepare for and navigate these chal-
lenges. (Hubbard 2014, p.6)

Planners do indeed have a role to play in shaping the future of rapidly changing 
urban circumstances. But what might be some of their options to tackle the often 
uneven ways in which such change is taking place, and how can cities plan effec-
tively in the wake of shifting global capital and policy environments that can be 
governed by national rather than local political agendas? Hubbard’s RTPI paper is 
instructive here in that it offers several clear suggestions and examples of where the 
role of planning and planners working in the face of such changes could be effec-
tive. For example, quality of life indicators plays a major role in determining the 
success of cities. Indeed, technological change has resulted in both the need for 
fewer workers and work hours in cities and also different types of works – one con-
sequence of this has been a heavier demand for spaces in cities which are designed 
to accommodate activity related to ‘leisure time’ that is away from work. Those 
cities that can demonstrate built environments that cater for such activity and which 
have good quality open space are seen to offer better opportunities and improved 
health and well-being for its citizens. For example, cities such as Melbourne, 
Vancouver, and Toronto are noted for the provision of quality public spaces and are 
typically at the top of urban liveability indexes (ibid, p.22). Hubbard also outlines 
the ways in which a longer-term economic view of cities is also significant for eco-
nomically successful futures (ibid, p.30). He draws firstly on the example of 
Dublin’s expansion in the late twentieth century, a growth process fuelled by a 
credit-led construction boom and ending in sclerotic recession following the credit 

2 There are, of course, many issues that could be covered in this discussion. I have chosen those that 
seem to me to be the most critical issues and those to which planners and planning may have some-
thing to contribute in the way of a coherent response.
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crunch in 2008 and the collapse of Dublin’s urban property market, and secondly on 
contemporary changes in retailing which means that both out-of-town and high-
street retailers are feeling the effect of new online shopping habits (let alone the 
previous effect of out-of-centre shopping malls on the older traditional high streets 
of the UK towns and cities in the 1980s and 1990s). While insightful, much of this 
analysis and commentary is based on an acceptance of a prevailing neoliberal 
discourse that has come to surround interpretation of urban change and the globali-
sation of urban policy in the twentieth and early twenty-first century (Cochrane 
2007). As Lees et al. (2016) make clear, while the neoliberal discourse of economic 
restructuring and its impact on cities is pervasive, such impacts are felt differently 
in different places. Hence what matters is how cities respond to the wider process of 
economic change, what choices they make about how to respond, and to avoid read-
ing off such responses as the inevitable consequences of neoliberal economic urban 
policy (p.116).

2.4.2  �Digital Infrastructure and Technology

Our urban future demands innovation. cities are at the front-line in responding to global 
challenges of resource scarcity, climate change, unemployment and ageing populations. 
while these are big challenges, they also present major new business and innovation oppor-
tunities… Demand is significant: cities across the world continue to grow and the global 
market for integrated urban solutions is estimated to reach £200 billion by 2030. More 
widely, it is estimated that at least Us$40 trillion will need to be invested in urban infra-
structure worldwide over the next 20 years. (Catapult Future Cities 2016, p.1)

The Future Cities Catapult is a UK government-funded programme that adopts a 
city systems approach to solving complex urban problems; the programme is predi-
cated on the idea that an integrated approach to the solution of these urban problems 
is an essential starting point for successful city futures:

Urban problems are the result of multiple factors with far-reaching impacts involving com-
plex feedback loops. Given the complexity of urban problems, the most effective approach 
to resolving them considers a city’s multiple systems simultaneously, rather than focusing 
on how to fix a particular element. A city systems approach is just this; it considers the city 
as a system and designs solutions to have maximum positive impact while minimising nega-
tive unintended consequences. (Catapult Future Cities 2016, p.1)

The multidisciplinary approach to urban planning that this entails is critical in 
bringing together urban planners, engineers, and data and social scientists to work 
on the master planning of cities. Although it is UK based, the Catapult, Future 
Cities programme is a good example of how new technology and digital software 
and hardware are being brought together in the remaking and envisioning of urban 
space. Drawing on expertise in the digital creative industries and data visualisation 
and modelling, the objective is to demonstrate for urban planners and policymakers 
(wherever they may be) that access to such skills and expertise can produce better 
cities now and in the future. Outcomes, although infused with technology, are said 
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to have people or a ‘human-centred design’ at its core (ibid, p.3). An innovative 
example here includes the development of City Mapper, a smartphone app that 
offers journey planning using real-time public transport data. Developed first in 
Greater London, the app is now used by millions of individual daily travellers in 
cities such as Paris, New York, and Berlin. The catapult programme claims that the 
app is improving transport supply and demand in these cities and increasing trans-
port capacity significantly at less expense than building often intrusive and disrup-
tive transport infrastructure. A similarly innovative project is the development of 
MKSmart, a citywide ‘Internet of things’ project in Milton Keynes that is experi-
menting with new technology for connecting devices such as ‘...car parking, pest 
control and waste disposal’ (ibid, p.7).

While many benefits can be brought about because of technological innovation, 
the rapid pace of technology-based development can also bring changes to, for 
example, patterns of urban work and employment (Sabri et al. 2015). This is the 
case for both developing and developed regions through increases in productivity 
brought about by the adoption of new technologies (see, e.g. Hubbard 2014, p.14). 
There will be both job losses and gains in this process – to tackle each of these 
impacts of new technology require cities to focus on the education and training of 
their populations, reskill its urban populace such that they can show resilience in the 
face of technological transformation of the urban environment and work spaces that 
such change can both create and destroy. Indeed, technological change and its 
impact on urban economic activity can be significant for city success. Hubbard 
(2014) shows how for European cities a city’s resilience and ability to adapt to tech-
nological change (and hence its long-term economic competitiveness) is related 
closely to its ability to diversify its economic base, its rate of technological innova-
tion, its accessibility, and its overall connectivity (p.14).

The reshaping and reimagining of the urban environment has been opened up by 
the introduction of new digital forms of technology that have not had such potential 
impact on the shape of cities since the beginning of industrialisation. The traditional 
planning of cities based on industrial patterns of employment and land use will 
become (and are becoming) outmoded. New spaces of the city are being developed 
in response to both the decline of industrial forms of production and the rise of digi-
tal infrastructure, changing, for example, the complex relationship between land, 
buildings, and the people who use them. As Hubbard states ‘The use of buildings and 
land will become more complicated as further innovations become commonplace, 
but these changes may also enable more sustainable and liveable communities where 
people are able to travel shorter distances to meet everyday needs’ (ibid, p.15).

2.4.3  �Environment and Resources

One of the major challenges facing urban planners as the world continue to urbanise 
is the extent to which cities can cope with the consequences of climate change and 
environment and resource depletion. We know that global temperatures are rising 
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and that many regions are becoming hotter and drier. Cities in California and 
Australia have, for example, recently experienced their hottest years on record, 
while the Summer of 2017 saw a heat wave sweep across parts of Southern and 
Eastern Europe to an extent not seen before. We know that along with such climate 
events come large numbers of premature deaths from those suffering the effects of 
such severe heat (Wootton and Harris 2014), and that such events are felt most 
acutely in cities. In urban areas, the effect of excessive heating (the urban heat island 
phenomenon) has major implications for the heath or urban residents and consider-
able impact on the economic cost of work days lost. The role of planning here is 
complex, for example, in changing travel to work patterns and promoting alternative 
sources of energy that can help in the ways that cities might mitigate and adapt to 
changing climatic conditions. In Tokyo, for example, its master-planning pro-
gramme is working to reduce the city’s urban heat island by designing public infra-
structure that reduces urban wind flows and absorbs heat and moisture (Wootton 
and Harris 2014, p.11).

Other climate effect events are occurring. Sea levels are rising with major impli-
cations for planning including the loss of coastal towns and coastal communities. 
Hurricanes and major storms are becoming regular occurrences and ones that often 
devastate urban infrastructure, affecting those from wealthy and poorer regions 
indiscriminately. Climate research suggests that levels of rain fall are increasing and 
that flooding is a major threat to cities around the world. Wootton and Harris (2014) 
provide data which suggests that in England the current one million properties at 
risk of surface flooding will quadruple by 2080, with resulting damage to properties 
and buildings of around £12 billion per year. They also add that such flooding poses 
a major risk to large amount of urban transport and energy infrastructure (ibid, 
p.12). Significantly, they highlight evidence that suggests a strong link between 
flooding and weaker urban economic growth, citing a study on European countries 
that found a correlation between increases in an areas rainfall and a 1.8 per cent 
reduction in that areas GDP growth (ibid, p.12). Mitigating the effects of flooding is 
thus a major challenge for many urban planners. However, many cities can point to 
examples of novel building techniques, the introduction of drainage plans and the 
restoration of upland landscapes that have had a positive effect on reducing flooding 
and its localised impacts. Others have developed strategies for improving their 
urban ecosystems with planning becoming a key element in the creation of more 
sustainable forms of built environment (Mersal 2016). Similarly, the ‘greening of 
cities’ though lower-energy consumption is becoming something of a mantra for 
planning in cities of the developed nations (Andersson 2016) as well as those devel-
oping nations where cities are continuing to urbanise, such as in India and China. 
The use of planning policy then is key, and its role is essential in helping us to move 
towards a carbon-reduced society. As Wootton and Harris (p.17) argue, planning has 
a role to play by:

…informing the density of development and its location, how it is integrated into other land 
uses and the location of renewable energies, and helping to promote walking, cycling and 
public transport and dis-incentivise private car use. Planning systems are one means to 
specify the design and energy efficiency of new and existing homes and buildings….
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2.4.4  �Social Justice and Equality

One of the enduring features of urbanisation is the persistence of poverty and spatial 
inequalities in cities throughout the world. Alongside the many examples of eco-
nomic growth and success of cities, there are as many examples of urban poverty 
and urban decline. We find such cases both in cities in the developing and developed 
world where shifting patterns of economic production, along with often poorly 
managed responses to change, have resulted in social inequalities experienced by 
millions of people around the world. Whether these inequalities are experienced as 
poor-quality housing, lack of access to amenities and resources, limited access to 
(often low skilled) employment opportunities, or living in densely populated areas 
in overcrowded conditions, the reality for many urban dwellers is one of poverty, a 
low standard of living and limited opportunities for personal or familial betterment. 
Cities have of course always been places of extremes of wealth, affluence, and 
opportunity. For some this is the consequence of the process of capitalist urbanisa-
tion, while for others it is simply an outcome of the natural feature of urban environ-
ments. Whatever the perspective, and even with a cursory knowledge of the history 
of planning, much of planning’s raison d’etre is about how to respond to the conse-
quences of this uneven development and the spatial effects of the twin processes of 
industrialisation and urbanisation. The early history of planning has its roots in 
tackling social problems brought about by industrial and urban growth in the 
nineteenth-century city and its attempts to make those cities better places in which 
to live. However, the continuing presence of social ills and problems in cities sug-
gests that despite the considerable successes of planning in dealing with some of 
these social problems through the implementation of policies design to remedy the 
spatial manifestation of uneven development, successive waves of urban policy and 
planning across the world have not prevented the continuation of deeply rooted 
social and economic problems.

What is clear in this debate on social justice and equality is that place matters to 
peoples’ life chances. While it is perhaps not universally agreed, it is probably safe 
to suggest that where one is born or lives is intricately linked to how an individual is 
able to live a fulfilling and productive life (Dorling 2001). Or, to put it another way, 
‘Place, as much if not more than individual characteristics, can undermine people’s 
ability to live the best lives they possibly can’ (Pinoncely 2014, p.8). While not the 
only factor to consider, access to housing is one of the major indicators of inequality 
in cities, and as such is a key driver of the continuation of place poverty. Access to 
housing has thus been a major site of social unrest in cities, whether that be protest 
against the neighbourhood cleansing and gentrification of city centres or the social 
unrest of young people on the (often) peripheral housing estates of larger urban 
centres. Indeed, despite impacting differentially across the globe, gentrification is a 
key maker of places through its remodelling of spaces of the city in favour of an 
urban middle class. As Lees et al. argue in their book on Planetary Gentrification, 
‘We show that gentrification is a phenomenon that cities worldwide have experi-
enced (it is not totally new in the twenty-first century to the global South) and are 
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experiencing (through different types of urban restructuring)’ (Lees et  al. 2016, 
p.5). More broadly, there is no shortage of examples of social protest and resistance 
to urban renewal and restructuring. Cities in Europe, the United States of America, 
and China, for example, have all experienced urban protests as local populations 
challenge prevailing governance regimes over issues such as pollution, access to 
resources and amenities, or the privatisation of public space.

So, what role does planning play in this process? Of course there is planning’s 
traditional role as a mediator over the use of resources and as a key player in the 
allocation of land and the spatial distribution of goods and resources. This is a set of 
functions that one might hope (normatively) be continued. However, the reality is 
that such approaches are not universal and even where they are in evidence spatial 
policies are not always successful. However, it may also be that planners and plan-
ning (in its widest sense) have new opportunities for tackling some of the spatial 
outcomes of economic and social change. Pinoncely (2014, pp.3, 4), in her discus-
sion on poverty and place, identifies some key ways in which planning can provide 
better ways to tackle poverty and inequality. Perhaps the most significant of these 
for promoting social justice in cities is that planners work at:

•	 Integrating poverty reduction strategies tailored to their particular places and 
communities that need to be developed;

•	 Recognising the importance of planning in poverty reduction within their local 
plans;

•	 Using more localised approaches to planning (such as neighbourhood planning 
in the UK) as tools for helping to improve communities and reduce poverty local;

•	 Developing and implementing better data relating to poverty and inequality that 
reflects the importance of place and the environment.

2.4.5  �Urban Governance and Planning

The challenges that urban areas face whether in the developing or developed regions 
require a response that is effectively a managed intervention into the built environ-
ment. This means that policymaking and decision-making requires effective struc-
tures that allow for coordinated and integrated responses. In other words, planning 
in and for the twenty-first-century city requires governance. At a global scale, the 
governance of cities is enacted in a very different ways, from top-down hierarchical 
modes of city governance to more localised or democratic and federated systems of 
urban decision-making. As with most of the ways in which planners might respond 
to the challenges of continuing urbanisation, there is clearly not going to be one 
form of governance structure or institutional apparatus that works. However, if cit-
ies are to effectively manage and deliver outcomes which result in better places for 
their citizens, then more democratic forms of management and intervention offer 
the most likely ways of addressing the core development issues that many cities 
face. What this will entail is more collaborative forms of planning (Healey 1997), 
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where planners work with other stakeholders bringing together cooperative efforts 
to produce strategically informed plans whose policies are integrated responses to 
key urban concerns such as housing supply and affordability, economic develop-
ment, and transport and urban connectivity. Some countries have developed 
approaches to planning where strong institutional and stakeholder relationships 
work to produce clear integrated and strategical spatial plans (cities in Germany and 
the Netherlands offer good examples here) (Harris and Pinoncely 2014, p.36; see 
also Davoudi and Strange 2009). Other countries and cities may require more insti-
tutional development to allow such forms of collective and strategic planning that 
includes ‘establishing stronger legal and regulatory frameworks within which 
organisations, institutions and agencies operate, better land use policies and support 
for local organisations and residents to help shape the development of their com-
munities’ (Harris and Pinoncely 2014, p.39). Such changes may be more appropri-
ate in developing countries where there is often a stronger need for institutional 
support for planning, but this is not exclusively the case.

For example, the English planning system, where planning has largely been cen-
trally determined but locally implemented, is currently experimenting with its own 
form of greater local accountability in the form of localism and neighbourhood 
planning (Davoudi and Madanipour 2015; Brownhill and Bradley 2017). Changes 
brought about as part of the arrival of the National Planning Policy Framework (see 
previous discussion in this chapter) have also been part of a broader process of 
‘localism’ and a general movement towards the decentralisation of power(s) from 
central government towards local government and local communities and neigh-
bourhoods, enshrined in the Localism Act (2011). Whether one sees such changes 
as empowering local communities in the local development process, or as a form of 
neoliberal social regulation (see Brownhill and Bradley 2017, p.21 for a debate) 
offering the illusion of local power in the wake of the market, the localism agenda 
in the UK is an important departure point in contemporary discussion around the 
role of local communities in shaping their development futures. The turn to localism 
has most recently found expression in the form of an urban devolution agenda being 
pursued by the UK Conservative government and is partly about an attempt to 
‘rebalance’ England’s economy and strengthening the English north and its dein-
dustrialised cities. The full effect of devolution deals on English cities is yet to be 
seen. It may well be the case that the whole process runs out of steam as national 
political agendas change, but city-focused devolution raises important issues for the 
planning, not least in terms of the role cast for planning as a key agent in local and 
national growth and recovery agendas.

So, what does current debate suggest might happen in a devolved environment to 
planning?3 I have previously written that there are four implications for planners 
here.4 Firstly, planning cannot be a completely devolved activity – supralocal forms 
of networked governance will be necessary in any new devolved (financial or political) 

3 For a more extensive debate about the role of planning in developing city futures in a devolved 
context, as well as the role of universities in this process see Tewdwr-Jones et al. (2015).
4 The issues raised in this paragraph have been previously considered in Strange (2016a).
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system. Secondly, planning in a devolved context will need to be more spatial, with 
better development and use of local intelligence data and information. Thirdly, effec-
tive planning outcomes will probably be those that have been actively promoted both 
city-region wide and by local community engagement processes. Planners will thus 
have to be able to work at multiple scales in ways that, while part of their present role, 
will be significantly enhanced. And fourthly, planning and planners will need to bet-
ter understand and analyse the interrelationships between different sectors of the 
economy, particularly focusing on how socio-economic processes that occur locally 
might be connected to broader extra-local patterns of development and change 
(Strange 2016a, p.19).

2.5  �Conclusion

In the introduction to this chapter, I suggested that there were key questions that the 
chapter would seek to address. These were: How do cities, and those who plan for 
them, respond to these challenges so that urban futures produce fairer and more just 
places? What are the technological challenges that face urban planners and deci-
sion-makers as they search for solutions to complex and multi-faceted urban prob-
lems while cities transition from their analogue pasts to their digital futures? What 
forms of governance and local democracy allow greater degrees of citizen involve-
ment and participation in the making of urban futures? And, what is the role of the 
state in shaping the policy and political context within which cities can plan for their 
futures?

The preceding discussion has sketched out some of the responses to these ques-
tions and issues, but they are difficult ones to answer and will continue to occupy 
those charged with providing a response to the march of urbanisation for many 
years to come. The economic and social challenges that face cities over the next 
50 years are, as has been outlined, considerable. To be able to respond effectively to 
such challenges, planned responses need to be ones that are informed by evidence 
and data on the key trends of urban development such that decision-making can be 
informed and related to the actual experiences of places. Equally, they should be 
situated within an integrated approach to the planning of place and space, where the 
skills and expertise of a wide range of interests and stakeholders are brought to bear 
in tackling those difficult and complex issues. Responses need to be informed by an 
understanding of the nature of the characteristics of the cities and their diverse 
communities and how those places are responding to changing circumstances in 
their economic and social bases. The responses need not only to be technically 
informed but also democratically determined, maintained, and communicated to all 
within the city. Planners are (potentially) well placed to fulfil these roles and com-
municate to wide audiences the difficult choices they must make as they work on the 
distribution of scarce resources.
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Urban policymaking needs to be informed by the complexities of space and 
place and the operation of economic, social, and environmental forces in particular 
places. Policymakers need to be more spatially informed, or what some commentators 
have called the need for greater spatial thinking and action, where policymaking is 
informed and contextualised within a better understanding of place. As Harris and 
Pinoncely (2014) argue:

A much greater spatial awareness and intelligence will improve the decisions that are 
made, and the consequences for the everyday lives of people and communities. Further, 
spatial thinking might help to counter a commonly expressed concern about contemporary 
politics and policy found in many countries – the sense that too many of our political lead-
ers and decision-makers lack long-term visions for change to produce a better society for 
all. (p.35)

Thinking and acting spatially will be no easy task. It has been a difficult switch for 
planners as they try to turn away from a conception of planning that is just about the 
location and use of land and move towards a more holistic and integrated approach. 
It is perhaps even more challenging for local and national politicians as they work 
to establish their visions for the future of their towns and cities. Planners have a 
major educative role here in their offer of knowledge and information to policymak-
ers about the relationships between space, place, and future economic and social 
well-being in ways that can pave the way for competitive advantage (Hubbard, 
2014, p.40).

In their book, Rebuilding Britain: Planning for a Better Future, Hugh Ellis and 
Kate Henderson make a convincing case for the importance of planning to society 
and the degree to which ‘morally and practically’ town planning is essential in help-
ing meet the major economic, social, and environmental changes of the early 
twenty-first century (Ellis and Henderson, 2014). While they chart the development 
of town planning from the years after 1945, their claim for the contemporary 
salience of planning is a call to connect with some of the views and visions of the 
nineteenth-century planning movement and particularly making places better for 
people as inscribed in the idea of, and drive for utopia, that inspired much of mod-
ernist planning thought. For these authors, it is this ‘idea’ of utopia that has been lost 
in contemporary planning, not just in the Great Britain, but globally. Reconnecting 
with the utopian traditions of planning’s seminal thinkers and practitioners is key if 
one of the fundamental objectives of planning it to be reignited – its pursuit of build-
ing better places. In reconnecting with this faded planning idea, we will be recon-
necting with an idea that is very much needed for the planning of our cities into the 
future (Ellis and Henderson 2014, p.139). Ellis and Henderson’s view may be one 
that is difficult to reach, but as we continue to see cities facing complex and spatially 
entrenched challenges, their call is one to which we would be wise to listen. As they 
say ‘The real task is to draw all these solutions together and see what that might 
offer by way of a new society. This was the vision that those, such as Ebenezer 
Howard and William Morris, set out over a century ago and it is an extremely hard 
task’ (Ellis and Henderson 2014, p.139).
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Chapter 3
Urbanisation and Entrepreneurship 
in Development: Like a Horse  
and Carriage?

Wim Naudé

3.1  �Introduction

In the process of development, urbanisation and entrepreneurship go together, like 
a horse and carriage. But like love and marriage, the relationship is not a simple one. 
Both urbanisation and entrepreneurship are central ‘demographic facts’ of the early 
twenty-first century. No economy has developed without urbanising (Zhang 2002). 
The majority of the world’s population already resides in urban areas. And the rest 
is continuing to join them at a fast rate. As Ovanessoff and Purdy (2011) note, the 
urban population in the developing world is set to ‘more than double between now 
and 2050 to 5.3 billion’ (p. 46). The number of megacities continues to grow. Each 
year, around ten cities the size of New York comes into being in the developing 
world. Likewise the number of entrepreneurs, defined as those who are self-
employed, continues to increase: there are at least a billion entrepreneurs now in the 
world (Naudé et al. 2017). Most entrepreneurs are to be found in these cities and 
megacities.1

Entrepreneurs hasten urbanisation, but urbanisation also benefits entrepreneurs, 
so that a virtuous cycle comes into being.2 As Fig. 3.1 shows, there is a strong posi-
tive correlation between how entrepreneurial a country is (measured by its score on 
the Global Entrepreneurship Index) and its level of urbanisation (measure by the 
share of the population that is urbanised).

1 For instance, a study from Sweden found that start up rates of new firms per 10,000 population 
where 32% higher in cities (metropolitan municipalities) than the national average (Olsson et al. 
2015).
2 In the case of the USA, Glaeser (2007) concludes that ‘more entrepreneurial cities are more 
successful’.
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The ensuing process of structural transformation is one of the salient facts of 
development, wherein entrepreneurs create jobs in urban areas, in new sectors such 
as industry or services, attracting labour and other entrepreneurs out of the agricul-
tural sector and out of rural areas. Eventually, if these developing urban areas and 
their entrepreneurial dynamics can be appropriately managed and incentivised, it 
may lead to improvements in GDP per capita (Fig. 3.2) and many other improve-
ments in the quality of life, such as, for example, reduced deaths from communi-
cable diseases, maternal, prenatal and nutrition conditions (Fig. 3.3). Glaeser (2011) 
has called cities the world’s ‘greatest invention’.

In this chapter, I discuss the relationship between entrepreneurship, urbanisation 
and development over the various phases of urbanisation that a stylised country will 
go through. First, in Sect. 3.2, I set out a simple model of entrepreneurship and 
urbanisation; to illustrate that without entrepreneurial innovation and the movement 
of labour from the countryside to the city, a society can get stuck in a situation of 
rural stagnation.

Then in Sect. 3.3, I discuss some of the potential pathologies that can obstruct 
sustainable developed in the early phases of the entrepreneurship-urbanisation 

(Source: author’s compilation based on data from the World
Development Indicators, World Bank and the Global

Entrepreneurship Development Index 2017)
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relationship. In Sect. 3.4, I continue by describing how successful cities become 
‘entrepreneurial hotspots’, ‘global start-up cities’ and even ‘smart cities’, leading to 
an explosion of services consumption goods but also tensions due to competition, 
price rises and negative environmental impacts.

Finally, as I set out in Sect. 3.5, there comes a stage when more and more people 
residing in cities, the imperative to address environmental concerns and vulnerabil-
ity to shocks become more important, and if well managed and regulated, more and 
more entrepreneurs enter the circular and sharing economy, contributing towards 
sustainable development.

Section 3.6 concludes, pointing out that given that urbanisation is a relatively 
recent phenomenon in human history. In 1800, only 3% of the world’s population 
was urbanised (Bezerra et  al. 2015). The most interesting period in the world’s 
urbanisation is thus still to come. Entrepreneurs will for sure play a central role in 
this future.

3.2  �A Model of Entrepreneurship, Rural Stagnation 
and Urbanisation3

Gries and Naudé (2010) proposed a stylised model of entrepreneurship and urban-
isation. In this section, I summarise and present the essential elements of their 
model, which shows how entrepreneurship (and innovation) or its lack, can lead to 
the process of urbanisation and development being set in motion, or not. I discuss 
some of the comparative statics generated by the model, such as that entrepreneurial 
ability and business conditions, including financing, are essential factors or condi-
tions that drive the rise of cities.

3 This section is taken from Naudé (2016a).

(Source: author’s compilation based on data from the
 World Development Indicators, World Bank)
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3.2.1  �Rural and Urban Sectors

Gries and Naudé (2010) start by noting that in underdevelopment, countries are 
characterised by a large and growing rural population. They denote the rural popula-
tion in a representative underdeveloped country by L number of people earning an 
income w and ΔT earning no income. These latter people provide what has been 
termed surplus labour (Lewis 1954). Total population in the rural economy is

	
Pop withT T T T TL L L= + = +( ) =∆ ∆1 δ δ, /

	
(3.1)

where δT denotes the ratio of surplus labour to income earners in the rural 
economy.

Population growth in rural areas is assumed to be a function of per capita income 
in the sector, yT, and can be expressed as:
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φ denotes the elasticity of population growth with respect to per capita income in 
the rural areas. This indicates a negative relationship between income per capita in 
rural areas and population growth.

More specifically, it can be shown that population growth in the rural sector is a 
negative function of the rural unemployment rate (labour surplus rate) δT (and a 
positive function of the marginal and average labour productivity (aT)):
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(3.3)

At any given moment, the unemployed (surplus labour4) will be searching for 
either wage employment or self-employment on farms (as farmers) or be searching 
for opportunities to start-up an entrepreneurial venture (as a small firm) in the urban 
sector, i.e. in secondary cities and/or primary (capital) cities. If the start-up is suc-
cessful, the respective agent will leave the rural areas and migrate to the urban area. 
Hence, migration out of farms and out of farming areas is critical for urbanisation.

The urban sector consist of large formal firms and small, informal firms. Large 
formal firms are typically owned either by foreigners (multinational firms) or the 
government. These firms produce final goods (Y) for consumption in both urban and 
rural areas using human capital H and N intermediate inputs xj, which they will 

4 As in the Lewis model, the assumption of surplus labour means (disguised) unemployment in 
rural areas and on farms.
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outsource to the N small household enterprises. The production function for the 
representative large formal firm producing for the final goods market is

	

Y AH x AH Nx
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(3.4)

In Eq. (3.4), A is a technology shift parameter. Producers of the final good maxi-
mise profits according to the profit function πY = YM − wHH − Npjxj with pj the price 
of intermediate good xj and wH denoting the returns on the entrepreneurial and man-
agerial abilities of the owner of the formal firm. Using the first-order conditions, the 
demand for each intermediate (service) input, is
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(3.5)

The demands for these j intermediate inputs constitute an opportunity for the 
people in rural areas, PopT. Not all intermediate goods demanded constitute an 
opportunity, as some will already be taken by other household enterprises. The 
number of opportunities, O, in the urban area is the number of opportunities for 
subcontracting to a formal large firm that has not yet been taken by existing house-
hold enterprises and can be written as

	 O NN= δ 	 (3.6)

where δN  =  ΔN/N with ΔN the number of offered but yet not realised business 
opportunities.

If they spot these opportunities, O, households will form an enterprise in an 
urban area. Each will then produce a unique intermediate input that they sell to the 
large formal firms (in this Gries and Naudé (2010) follow Ciccone and Matsuyama 
1996). The requirement that they each produce a unique input xj allows Gries and 
Naudé (2010) to introduce innovation, start-ups and start-up costs in the urban econ-
omy into the model and hence ultimately deal with the obstacles in the process of 
urbanisation.

3.2.2  �Entrepreneurs, Innovation and Household Enterprise 
Start-Ups

If a household in rural areas spots an opportunity to provide a unique intermediate 
input xj to established large firms in the urban areas, it needs to create a new house-
hold enterprise. This involves incurring costs to differentiate the product to the 
needs of the large firm and to finance the start-up and running costs of the household 
enterprise.
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Gries and Naudé (2010) assume that start-up costs will depend on the density of 
already existing household enterprises. The more competition there is, the more 
costly it is to break into the market, including migrating to a more congested non-
rural destination. If there is N-number of household enterprises operating in the 
modern economy, and total output (GDP) in the economy is denoted with Y, then I 
can write the density of household enterprises as N/Y. Start-up costs as a function 

then is χ ε εN Y
N

Y
/ ,( ) = >with 0 . In addition to start-up costs, there are perma-

nent operational costs to operate the household enterprise. These costs are denoted 
by cx.

These start-up costs need to be financed from an external finance because typically 
as the rural households do not have sufficient own assets from which to finance this.

The decision of the rural household on starting a household enterprises or not 
depends on the expected profits in comparison to agricultural wages. Once the 
household enterprise has been started, profits are the difference between its sales 
(price times quantity) and operating costs, which is
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Since the prospective household enterprise is assumed to have no immediate 
income or accumulated savings, the start-up costs must be financed and at a loan 
rate of rl. Given that the financial sector is often not very well developed in typically 
rural-dominated economy imperfections in financial markets will affect the avail-
ability of credit. The total number of banks is B. Each bank b offers deposits Db to 
households and loans Kb to potential start-up household enterprises. The solution to 
the banks’ optimisation problem results in a loan-deposit rate spread. This spread 
(see Gries and Naudé 2010) is to be determined by two factors, namely, the costs of 

monitoring (cb) and the concentration of banks measured by the index 1
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lower number of banks will increase the concentration of financial intermediaries 
and widen the interest spread, and similarly if the costs of monitoring increase 
(decrease) due to for instance a worsening (improvement) of managerial practices, 
the interest spread will increase (decrease).

Given the loan rate rl, the expected net present value of the planned household 
enterprise is
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∞
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(3.8)

where ϑ represent the expected rate of business failure and (1 − ϑ) the expected rate 
of success. The household will compare these expected profits (or net present value) 
to wages that can be earned from supplying labour to agriculture (denoted EyT, i) in 
making its decision to start an enterprise.

If favourable, a new household enterprise will be started up. Because the start-up 
of a new household enterprise depends on the match between an entrepreneur in the 
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rural sector and opportunities in the city, entrepreneurial abilities, which can be 
denoted by H, are required to grab a business opportunity, O.

If there is a match, then a household enterprise is established. The number of 
household enterprises started every period is denoted by γN, and over time the 
growth of household enterprises is γ N N N=  / . This is the speed of urbanisation in 
the model.

The higher the growth rate γN, the more people from rural areas will find employ-
ment in cities, and for those that remain in farming, average and marginal productiv-
ity will increase, leading to a rise in wage incomes in agriculture. The change in 
agricultural wages is γ

YT .  As per capita incomes (labour productivity) in agriculture 
grow then rural population will grow as per Eq. (3.2), and the rural sector will 
expand. For structural transformation and hence development to occur, the speed of 
urbanisation must exceed the speed of expansion of the rural sector.

3.2.3  �Diagrammatic Analysis

The essentials of the model outlined so far can be graphically illustrated with the 
help of Figs. 3.4, 3.5, and 3.6. Figure 3.4 contains the basic model, depicting the 
relationship between the central variables outlined above.

The figures have four quadrants. Let us start with Fig. 3.4. In the northeast γN -δ 
quadrant depicts the equilibrium values of γN and δ that results from the demand and 
supply of surplus labour in the city. The downward sloping curve (the surplus labour 
curve) indicates that as the growth rate of city household enterprises γN increase, so 
the surplus labour in the rural areas would decline—hence, the slope is negative.

The upward sloping curve (which is termed the household enterprise curve) 
depicts the converse, namely, that the higher the rate of surplus labour that can be 
successfully extracted from the rural sector, the more household enterprises can be 
established in cities. The steady-state equilibrium is at A, which determines the 
growth rate of the household enterprise sector and the surplus labour rate in the rural 
sector. At this point, the reallocation of surplus labour to the city is too low (due to 
the slopes and location of the two curves) so that the growth in the rural area is 
higher than the growth of the city. Given the population growth rate, an initial equi-
librium at point A is consistent with rural stagnation; in other words, the size of the 
rural area will grow relative to that of the city, as γN < γ

YT .  Not enough farmers are 
reallocated via household enterprises to the city. Structurally, the economy remains 
largely a rural, agriculture-based economy with low productivity, surplus labour in 
rural areas.

From the discussion above the growth rate of the number of start-ups, i.e. the 
slope and position of the household enterprise curve, is a function of the endoge-
nous surplus labour rate δT, and a number of other parameters that have been men-
tioned in the foregoing, specifically:

3  Urbanisation and Entrepreneurship in Development: Like a Horse and Carriage?



36

•	 Productivity in agriculture (aT). If productivity in agriculture improves, then for 
a given population growth rate γL there will be more surplus labour released, 
which will shift the population dynamics curve in the southeast quadrant inwards 
and the surplus labour curve outwards, so that there will be growth in the number 
of household enterprises (see Eq. 3.3).

•	 Entrepreneurial ability (H). Improvements in H will shift the household enter-
prise curve upwards, so that there will be growth in the number of household 
enterprises.

•	 Finance (B). Improvements in B will shift the household enterprise curve 
upwards, so that there will be growth in the number of household enterprises.

Improvements in these last two parameters are depicted in Fig. 3.5. If the steady-
state equilibrium moves from A to Aʹ (e.g. if entrepreneurial ability improve or 
access to finance improve) the economy’s structure changes from being in rural 
stagnation (at point γ) to being in the region of ‘urbanisation’ at point γʹ.

The interdependence between entrepreneurship, urbanisation and development 
in this model is evident from the fact that it can be seen that urbanisation has resulted 

Fig. 3.4  Entrepreneurship and structural transformation: basic model (Source: Based on Gries 
and Naudé (2010))
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in an increase in productivity growth and hence per capita GDP, two empirical facts 
of urbanisation.

Finally, for present purposes, although this is not formally derived here, the slope 
of the household enterprise curve will depend on the ease with which for a given 
population growth rate, surplus labour can migrate to the city. One can show that if 
surplus labour moves to a secondary city, it may be easier given the proximity, ease 
of access to opportunities and other reasons5 (see Christiaensen and Todo 2014). 
Hence, by having more of such agglomerations, the slope of the household enter-
prise curve can become steeper and urbanisation can occur.

In Fig. 3.6, I show what can happen if it is easier to migrate, because there is a 
secondary city/rural agglomeration that can absorb farmers. The household enter-
prise curve swivels (i.e. changes slope) leading to the growth rate in household 

5 Christiaensen and Todo (2014) found that migration of labour from rural areas into secondary 
towns result in greater poverty reduction than migration to capital cities. They find that ‘off-farm 
jobs generated in nearby villages or rural towns may be more readily accessible to the poor given 
lower thresholds to migrate and better compatibility with their skill set’ (p.43).

Fig. 3.5  Entrepreneurship and structural transformation: improving entrepreneurial ability and 
finance (Source: Based on Gries and Naudé (2010))
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enterprises exceeding the growth rate in rural incomes and the population share of 
the city relative to agriculture increasing. It emphasises the importance of migration 
for urbanisation and development (Naudé et al. 2017) and moreover for the indi-
vidual welfare of the migrant (Gibson and McKenzie 2012).

In Figs. 3.4 and 3.5, the urbanisation of the economy takes place and is driven by 
the entrepreneurship. To the extent that urban growth is driven by household enter-
prise start-ups that supply intermediate services to large firms in the modern sector 
(who in turn produce for final demand), the service sector assumes an increasingly 
important role in the economy. This is consistent with the ‘stylised facts’ of struc-
tural change.

Although in this model the productivity of each intermediate service remains 
constant, total factor productivity increases in the final goods producing sector 
(manufacturing) the steeper the entrepreneurial start-up curve or the higher it shifts. 
This can account for a further ‘stylised fact’ of modern structural change, namely, 
the higher productivity of the manufacturing sector relative to the services sector 
(and the rural economy).

Fig. 3.6  Entrepreneurship and structural transformation: secondary cities (Source: Based on Gries 
and Naudé (2010))
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In conclusion, in this simple model, for urbanisation to start, the vehicle is entre-
preneurial innovation and start-ups. Factors to facilitate this, such as a conducive 
business environment (e.g. for finance), education and skills formation (e.g. for 
entrepreneurial ability) has been shown to be essential in the process of urbanisation 
and hence of development.

3.3  �Early Development and Cities

At early stages in a country’s development, when most people are living in rural 
areas (corresponding to point γ in Fig. 3.4), people will start to flock to an emerging 
city with the hope to find a job (and better health and education) and to start-up a 
new enterprise by providing a unique good or service (as described in the previous 
section). Many will succeed: the probability of a job is higher in most countries in a 
city than in a rural area. But many will not and will resort to survival or necessity 
self-employment, as opposed to providing the innovative unique goods and services 
as in the previous section that drives urban development.

Therefore, in reality in cities in developing countries, we find almost without 
exception large numbers of small, micro informal and formal enterprises providing 
all kinds of undifferentiated consumer products and services. A lot of these play a 
role in sustaining the ‘shadow economy’, including the illegal drug trade, prostitu-
tion, people smuggling and the like. It starkly reminds us that entrepreneurship is 
not always good for development: entrepreneurs can be unproductive and even 
destructive (Baumol 1990). And the shadow economy never disappears: as cities 
grow and countries become more urbanised, the size of the shadow economy 
declines, but it remains a feature to be dealt with (see Fig. 3.7).

(Source: author’s compilation based on data from the World
Development Indicators, World Bank and fromManes et al., 2016)

33.90%
29.30%

20.23%

0.00%

10.00%

20.00%

30.00%

40.00%

Low (0-60%) Intermediate
(60%-80%)

High (>80%)

A
ve

ra
ge

 si
ze

 o
f t

he
 

Sh
ad

ow
 E

co
no

m
y 

 a
s %

 o
f 

G
D

P

Extent of Urbanisation 

Fig. 3.7  The size of the shadow economy is on average largest in countries that are less urbanised 
(Source: author’s compilation based on data from the World Development Indicators, World Bank 
and from Manes et al. (2016))
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Hence, the policy quest is to design an urban entrepreneurial ecosystem6 that will 
offer strong incentives for high-growth, productive and legal entrepreneurship and 
discourage illegal activities. One of the most import requirements for such an 
emerging entrepreneurial ecosystem is infrastructure. Infrastructure provides con-
nectivity and energy,7 which is needed by entrepreneurs for obtaining ‘scale and 
specialisation’ (Collier and Venables 2016:394). The difficulty is that sound politi-
cal decision-making and governance institutions, including land rights, are required 
for such an ecosystem: in most rapidly developing and urbanising countries these 
are largely missing. Good urban planning and management skills, including urban 
policing and dealing with land disputes, may be amongst the most sorely needed in 
the emerging world today.

Countries at relatively earlier stages of development and urbanisation will, apart 
from thousands of self-employed entrepreneurs and their small businesses, also 
attract larger foreign businesses into their growing cities. These foreign ‘entrepre-
neurs’ arrive to make use of the pool of low-wage labour, to access raw minerals and 
natural resources in the hinterland and to sell consumption goods to the local popula-
tion. As with the case of small and informal businesses, these large foreign businesses 
can have negative side effects on development. Rent-seeking, lobbying, bribing and 
exploitation, these are just some of the nefarious activities that large foreign busi-
nesses and foreign entrepreneurs have been documented to indulge in the fledgling 
capitals of developing countries (see, e.g. Burgis 2016). For many developing coun-
try cities, this exacerbates the impact of the domination by multinational corporations 
during the period of colonialism (see, for instance, the account by Jones (2010)).

3.4  �Entrepreneurial Hotspots

Once a country’s state of development and urbanisation has reached point γʹ (see 
Fig. 3.5) and if these new urban agglomerations are managed well to limit the nega-
tive spillovers from entrepreneurship as mentioned, many of the small start-ups will 
scale up and employ more people. The larger and denser population matters for 
learning, for sharing ideas and for innovation and technological take-up. Population 
growth and the density that urbanisation provides to a larger population are essential 
elements in long-run development. As Derex et al. (2013) put it ‘complex cultural 
traditions—from making fishing nets to tying knots—last longer and improve faster 
at the hands of larger, more sociable groups. This helps to explain why some groups, 
such as Tasmanian aboriginals, lost many valuable skills and technologies as their 
populations shrank’.

6 For a discussion on the concept of an ‘entrepreneurial ecosystem’ see Isenberg (2010) and Stam 
and Spigel (2016).
7 Energy provision is more amenable to being provided by private entrepreneurs as opposed to con-
nectivity, which requires government investment, regulation and coordination (Collier and 
Venables 2016).
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Into these ‘larger, more sociable groups’ in cities also more foreign entrepre-
neurs will be attracted. International migration is an essential process to keep fledg-
ling cities vibrant. Think of how cities such as London, New York and Shanghai 
were built by waves of immigrants.8 Empirical evidence suggests that culturally 
diverse cities are more productive and more innovative and better hotspots for entre-
preneurship. For instance, Ottaviano and Peri (2006:9) report evidence from the 
USA that ‘US-born citizens living in metropolitan areas where the share of foreign-
born increased between 1970 and 1990, experienced a significant increase in their 
wage and in the rental price of their housing’.

The growing city will become an entrepreneurial hotspot, as local and foreign 
firms vie to build houses, office spaces, retail centres and public infrastructure. 
Entrepreneurial support services, such as banks, transport providers, export and 
import agents, ICT specialists, job placement agencies and business schools will 
thrive. Urban governments will spend resources on locality marketing and promot-
ing entrepreneurship and small businesses within their jurisdictions, often becom-
ing entrepreneurial governments in the process.9

Venture capital follows and leads these entrepreneurial hotspots and tend to be 
concentrated in certain ‘global start-up cities’: for instance, the volume of venture 
capital lending in cities like San Francisco and Beijing exceeds the volume of ven-
ture capital in an entire country such as Germany (Florida and King 2016).

As a result of the above, productivity, and hence average wages, would rise. Collier 
and Venables (2016:396) report that empirical evidence suggests that ‘productivity in 
a city of 5m is between 12% and 26% higher than in a city of half a million’. A large 
volume of empirical research furthermore confirm that formal, urban-based firms are 
more productive than nonurban and informal firms (see, e.g. Rijkers et al. (2010), 
Söderbom and Teal (2004) and Van Biesebroeck (2005)) and that wages are higher in 
cities than elsewhere, on average (Glaeser 1998). If productivity growth is higher in 
some industries than others in particular city, as a result of that industry reaping econ-
omies of scale, we will see some cities starting to specialise, for instance, London or 
Frankfurt where the financial industry is concentrated or Los Angeles in cultural 
industries and Bangalore in ICT (Duranton and Puga 2000; Henderson 2010).

Eventually, rising property prices and rents, urban congestion and fierce business 
competition will mean that the costs of urbanisation will rise. Henderson (2010) 
reports that ‘moving from a city of 250,000 to one of 2.5 million is associated empiri-
cally with a 80% increase in commuting times and housing rental prices’ (p.519). 
With property investments becoming profitable, entrepreneurs in the property devel-
opment sector could start to claim and develop more land for urban expansion. This 

8 In the case of the USA, for example, Hirschman and Mogford (2009) document that by 1900 no 
less than 75% of the populations of the largest cities, including New York, Chicago, Boston and 
San Francisco consisted of first and second generation immigrants.
9 Urban governments’ initiatives to develop the economies of their cities have been described as 
being entrepreneurial if these ‘involve the creation of new institutions of governance, new links 
between existing institutions or actors or new ways of exploiting opportunities’ (Olsson et  al. 
2015:137).
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property development role of entrepreneurs is important for the continued develop-
ment of cities and in turn requires adequate land rights and land markets (Collier and 
Venables 2016). Cities will become larger and or multiply in number, and the spatial 
form of cities will change shape. Urban sprawl may become a problem. In general, 
industry will, under pressures of competition, become more technologically advanced.

Entrepreneurial innovation will become an important driver of productivity and 
economic growth and will be almost exclusively found in larger cities. Jobs will 
move out of mechanised and automated industry into services—and the high tech, 
high skill requirements on these services will spurn many new entrepreneurial 
opportunities. Think of new business models and new markets being created by the 
intersection of new technologies and entrepreneurship in congested cities, such as 
Uber (solving transport problems) or AirBnB (solving short-term accommodation 
problems) and many other service apps. ‘Smart cities’ defined as cities that ‘uses 
digital technologies to improve its performance management and well-being, 
reduces costs and resource consumption and engages more efficiently and effec-
tively with citizens’, becomes a trend at this stage (Bezerra et al. 2015:1).

3.5  �Quality of Life: The Quest for Sustainability

As the virtuous development cycle of urbanisation and entrepreneurship continues, most 
people end up living in or near a city. The high concentration of billions of people in a few 
geographic spots, many of them on the coast, raises the vulnerability of a highly intercon-
nected system of production and consumption to, for instance, natural disasters (e.g. the 
2011 Fukushima nuclear disaster caused by a tsunami) or urban terrorism (e.g. the 9/11 
attacks on New York). Moreover the rise of cities inevitably has led to concerns about the 
environmental impact of development, in terms of, for instance, CO2 emissions and pollu-
tion. Figure 3.8 shows the strong positive correlation between the degree of urbanisation 
and the greenhouse gas emissions (GHG) (e.g. CO2 emissions) per person in a country.

(Source: author’s compilation based on data from the
World Development Indicators, World Bank)
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These risks and dangers pose new challenges for urban management and city 
planning, as well as create opportunities for entrepreneurs to generate and imple-
ment technologies arise to deal with these vulnerabilities and risks. Examples are 
the development and use of better surveillance systems and prediction models based 
on ‘big data’, or the emergence of urban agricultural systems (e.g. vertical farming) 
aimed at reducing food insecurity and GHG emissions.

At this stage, cities may compete to attract what Richard Florida called the ‘cre-
ative class’ (Florida 2002). Quality of life becomes central. Security, health, educa-
tion, a beautiful environment and efficient public services, including arts and 
cultural amenities, are required to attract and keep the ‘creative class’. This becomes 
more acute as declining transport costs make production less place dependent and 
more human capital dependent (Glaeser 2003).

Around this stage, many cities also become the centres of the circular economy.10 
An example is the Dutch city of Almere, where in 2016 Europe’s first ‘eco-village’ 
was started that is a completely self-sustainable urban community. An entrepreneur, 
who plans to roll out the concept across Europe in coming years, drives this initia-
tive.11 Sustainability, in the city context, is however a wicked problem, and as 
explained by Woolthuis et al. (2013:94), ‘the wickedness lies not only in the techni-
cal sophistication, multiple scales and multi-actor character of the problem, it also 
relates to the fact that there is no consensus on what sustainability is in an urban 
context’. They call for institutional entrepreneurship12 to play an important role in 
finding solutions to environmental challenges in cities by ‘creating the conditions in 
which right solutions can be realized’ (Woolthuis et al. 2013:94).

Finally, one can ask what does the future hold, what is the ultimate role of cities, 
and entrepreneurs, in development? Clearly, with cities becoming more important, 
the governance of cities and the political power concentrated in cities will make 
city-states perhaps even more important than the nation state. Will we see growing 
decentralisation away from the current global governance system of 193 nation 
states towards a myriad of city-states? Will physical and virtual citizenship of a city-
region become more important for one’s welfare in the future? There are certainly 
many scholars and policymakers who think so. According to McKinsey13 ‘the 21st 
century will not be dominated by America or China, Brazil or India, but by The City. 
In a world that increasingly appears ungovernable, cities—not states—are the 
islands of governance on which the future world order will be built’.

Continued technological innovations in ICT and logistics, including the Internet 
of things, automation, artificial intelligence, and big data will play a key role in driv-
ing the further evolution of the city-entrepreneurship nexus. These will by improv-

10 See, for instance, the Circle Cities Programme: https://www.circle-economy.com/tool/cities/#.
Wcz4CFzyiS0.
11 Read more in The Guardian, at: https://www.theguardian.com/sustainable-business/2016/jul/12/
eco-village-hi-tech-off-grid-communities-netherlands-circular-housing-regen-effekt.
12 Institutional entrepreneurship can be defined as ‘influential (groups of) individuals or organiza-
tions that challenge old, and initiate new, institutions’ (Woolthuis et al. 2013:91).
13 See https://www.mckinsey.com/global-themes/urbanization/when-cities-rule-the-world.
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ing government effectiveness and making government and governance even more 
customer-focused, result in more inclusive societies and proliferation of new busi-
ness models. For instance, crowd sourcing, ‘open government’, big data, ‘virtual-
citizen schemes’ (such as Estonia’s e-residency14) and virtual currencies such as 
‘Bitcoin’ are eroding the traditional nation state and may continue to foster a prolif-
eration of government types and hybrid non-state structures offering ‘public ser-
vices’ and ‘attracting customers, and deriving revenues without regard to physical 
territory… [allowing] states to turn public goods into virtual business ventures’ 
(Schnurer 2014, 2015). According to Khanna (2013) ‘though most of us might not 
realize it, “non-state world” describes much of how global society already oper-
ates… where growth and innovation have been most successful, a hybrid public-
private, domestic-foreign nexus lies beneath the miracle’.

3.6  �Summary and Conclusions

The process that was described in the preceding paragraphs described a process of 
urbanisation and entrepreneurship going together, like a horse and carriage. But like 
love and marriage, the relationship is neither linear nor certain. There is nothing 
inevitable in the rise and development of any particular city. Cities do not only gen-
erate, they also degenerate: think of many great world cities of the past that have 
risen and fallen15 and lost their entrepreneurial splendour—Alexandria, Angkor, 
Detroit, Glasgow, etc. Cities also differ in economic structure, some cities tend to 
specialise (like London in finance), while some are more diverse (like Shanghai) 
depending on its entrepreneurs. For some cities, three million people may be the 
optimal size, while others seem to be functioning well with 20 million.

There are many questions for researchers and policymakers as to the future of 
entrepreneurship in cities. Compared to Asia, Africa has few megacities at present: 
where will these be located in a hundred years from now? Will London decline if the 
UK exits from the EU? Will the architecturally stunning cities of the Gulf States be 
sustainable in a post-oil era? How will China’s responses to clean up the natural 

14 The government of Estonia introduced an e-residency scheme in 2014 in terms of which is ‘a 
state-issued secure digital identity for non-residents that allows digital authentication and the digi-
tal signing of documents’ (see https://e-estonia.com/e-residents/about/).
15 Reba et al. (2016) has published ‘the first spatially explicit dataset of urban settlements from 
3700 BC to AD 2000, by digitizing, transcribing, and geocoding historical, archaeological, and 
census-based urban population data’. See: http://www.nature.com/articles/sdata201634.

Box 3.1 Entrepreneurship and City Decline: The example of Glasgow
The rise and fall of its city of Glasgow illustrates the centrality of entrepre-
neurship (and luck) in the fortunes of cities. As Frisby (2014) chronicles, 
Glasgow rose during the eighteenth and nineteenth centuries through 
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environments of its cities influence its role as manufacturer of the world? Will the 
rise of robotics, networked production and the age of industry 4.0 put a break on the 
speed of urbanisation that we have seen over the past century? Will entrepreneurs 
from Silicon Valley (or elsewhere) create their own floating city-states in the Pacific?

The heterogeneity, serendipity and context-specificity that shape the patterns of 
global urbanisation (no one city is alike) imply that there is much that is still 
unknown about the specifics of the relationship between cities and its entrepreneurs. 
After all, urbanisation is a relatively recent phenomenon in human history, consider-
ing that in 1800 only 3% of the world’s population was urbanised. The most inter-
esting period in the world’s urbanisation is clearly still to come.
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Chapter 4
Social Sustainability, Housing  
and Alienation

Jamileh Manoochehri

4.1  �Introduction

The economic engine that is capital circulation and accumulation gobbles up whole cities 
only to spit out new urban forms in spite of the resistance of the people who feel alienated 
entirely from the processes that not only reshape the environment in which they live but also 
redefine the kind of person they must become to survive (Gorz 1989, p.47).

The urban environment and with it housing are the sites of social and individual 
life. Significant changes to these have great impact on people’s lives. Housing, like 
more and more aspects of our lives, is monetized and defined as a commodity. As 
access to housing as a home and shelter is conducted via the market, it moves out of 
reach of those on low income who do not qualify under stringent requirements for 
access to the diminishing stock available to local authorities.

In the UK, state policies since the introduction of the Right-to-Buy policy in 
19801 and the promotion of home ownership as a pillar of a ‘property-owning 
democracy’2 have converted what used to be a home (rented or owned) into real 
estate. This monetization is not limited to housing and applies to most if not all 
aspects of life in post-industrial capitalist states3. In the workplace we sell our labour 
for wages that lose their purchasing power all the time, as the pace of work is 

1 The Right to Buy was proposed in the Conservative manifesto of 1979 and was enshrined in the 
Housing Act 1980 in England and Wales and the Housing Tenants Rights, etc. [Scotland] Act 1980.
2 Margaret Thatcher’s first speech as Conservative Party Leader, given in Blackpool, 1975 
[Available from: http://www.britishpoliticalspeech.org/speech-archive.htm?speech=121, 
Accessed: 01.08.2017].
3 Auction of Presidio Terrace in San Francisco in August 2017; The Auction of AAMBY Valley 
City in the District of Pune in Maharashtra, India, advertised in Time Magazine, August 2017; 
Private Notice pinned to Tree in Street in Tehran offering to sell body organs.
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intensified and means of subsistence become more costly. The means of access to 
what we need is the market; the only way we can purchase any commodity is by 
earning money through selling our labour. This process is the key to how our rela-
tions with almost everything around us is defined.

Charlie Chaplin’s Modern Times (movie released in 1936) visualizes, with great 
effect, the way the mechanization of production disempowers the worker, turning 
him into an extension of the machine and part of its process, rhythm and logic. What 
Chaplin satirizes is part and parcel of an alienation, where the product of labour 
embodied in an object leads to the objectification of labour. This objectification does 
not stop at the factory gates; it enters all aspects of the worker’s life. At the core of 
the objectification is the monetization of labour. It may be argued that the extension 
of this leads us to see the same form of alienation where the exchange value of things 
surpasses their use value in importance, making them devoid of their substance and 
finding meaning only in the market. The fact that the worth of every thing and aspect 
of our lives is gauged through money has changed the way we relate to them.

This chapter argues that this process is an integral part of alienation and is mani-
fested in how we relate to others and how we define our own worth. The mediation 
of money affects how we relate to the built environment and our dwelling too, view-
ing them less as use value – what function they perform – and more as exchange 
value – what they are worth in the market – or what we have to pay to be allowed to 
partake of them. In the argument around sustainability, the economic aspect of sus-
tainability links into this in a particular way. Arguments for energy efficiency and 
use of advanced technology tend to gauge success according to monetary savings. 
Here, it is argued that the effects of alienation are detrimental to the way the home 
and housing are viewed and that urban planners, architects and designers need to 
consider this in order to design sustainable cities and homes – socially, environmen-
tally and economically.

4.2  �Sustainability Agenda: At Whose Service?

The nature of the interest in sustainability as a value system is worth reflecting on; 
is it a philosophy or ideology? When considering the social sustainability agenda, 
the policy documents of the United Nations suggest a set of values that have an 
ameliorating function. As Loukola and Kyllonen (2005) suggest, the ‘nonfinancial 
considerations’ associated with sustainability have entered ‘the moral and political 
debate’ as a counterpoint to the ‘economizing’ of society’s functions and goals. In 
their study of the philosophies of sustainability, they propose that the approaches 
towards sustainability emanate from anthropocentricism or ecocentrism and are 
based on three different conceptions of sustainability  – ‘critical natural capital’ 
(necessary or critical to the production and reproduction of human well-being), 
‘irreversible nature’ (indispensable aspects of nature whose loss would be irrevers-
ible) and ‘the value of nature’ (indispensable aspect of nature that has an intrinsic 
value as well).
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In recent years, the concept of ecology has been favoured over sustainability. 
There is a distinction made between sustainability that is sought for the sake of 
nature itself (ecocentric) and that based on societal issues (anthropocentric). These 
two approaches are poised against each other (Harvey 2002) based on a contradic-
tion generated by human versus nature relations. However, there is much to argue 
that these are interconnected and not mutually exclusive. Social sustainability is 
seen as an excessively general and idealistic notion (Loukola and Kyllonen 2005). 
However, it is conceded that there are clear characteristics to it such as ‘determining 
social goals and making distributional decisions’ (ibid). The sustainability agenda 
has gained both social and temporal aspects and has been broadened to include, as 
recipients of distribution, future human generations and significantly, to some 
extent, also ‘non-human objects’ (ibid, pp.7–8). On the issue of monetizing the 
world’s resources, Loukola and Kyllonen reflect on the fact that estimating a market 
price for the aspects of nature is a ‘challenging task, if not altogether impossible’ 
and that no economic method has been developed ‘that would transform all the 
values people attach to natural objects to exchange values priced in the market’ 
(ibid, p.7). This bid to remove the agenda from the monetization that is predominant 
is an important one, in the way (social) sustainability is perceived and promoted.

There are arguments against the sustainability agenda based on the view that it 
curtails development by countries and people with the smallest carbon footprint or 
alternatively that the effects of climate change have not been proven; therefore, the 
exploitation of natural resources should not be impeded, for example, the construc-
tion of the disputed pipeline in Alaska, to the detriment of the environment and the 
local people with a stake in that environment.

Harvey (2002) takes a critical view of the sustainability agenda and argues that 
humans are ‘active subjects’ who have ‘accumulated massive powers to transform 
the world’ in the ‘evolutionary game’. How we exercise these powers defines what 
we will become. This is the focus of debate ‘among capitalists and their allies (many 
of whom are obsessed with the issue of long-term sustainability) as among those 
who seek alternatives’ (ibid). Harvey’s stance on the subject is clearly an anthropo-
centric one, maintaining that human beings ‘cannot ever avoid … asserting our own 
species identity, being expressive of who we are and what we become, and putting 
our species capacities and powers to work in the world we inhabit’ (Harvey 2002, 
p.213). Harvey’s assessment of capitalism’s need and wish to sustain the status quo 
and balance of power in its favour is irrefutable. There are many examples of the 
warnings of an environmental crisis having helped legitimize policies that have 
been fundamentally regressive and oppressive, such as the example he cites of the 
Conservative Party’s political decision on closing the coal mines in the UK in the 
1980s under the cloak of freeing the country’s energy industry from its dependence 
on coal. However, there is a clearly progressive aspect to the argument for a sustain-
ability agenda. This is supported primarily by the fact that as capital maximizes its 
profits, the excessive consumption of worldwide resources benefits it at the expense 
of large populations who are impoverished and forced to lead an unfulfilled and 
miserable existence. In this sense, Harvey’s point is valid that ‘the distinction 
between the production/prevention of risks and the capitalistic bias towards 
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consumption/commodification of cures has significance’ (Harvey 2002, p.221). In 
the conflict of interest between the rich and the poor, the sustainability argument can 
and must be used in favour of the disenfranchised, and the poor who are ‘located’ 
and ‘dislocated’ by policymakers, dispersed and made homeless through a variety 
of means – from selling off state assets in order to withdraw the state from the provi-
sion of social services and goods, to cynical proxy wars maintained across the globe 
in order to serve the interests of capital and leading to impoverishment and mass 
displacement of millions. The sustainability agenda has the potential to be articu-
lated constructively and to become the site of the dialectical change, a part of which 
the contradiction of human and nature is thought to be. Exploitative development is 
harmful to humans as well as nature. We appear to have reached a stage where we 
cannot view the nature-human relations as oppressive to humans. ‘Man’ has ‘con-
quered’ nature to such an extent that his continued exploitation of it cannot be justi-
fied easily, although the duality of man-nature and the concept of nature as oppressive 
and as one to be tamed and conquered, which dominated during the Enlightenment 
until today, persists. Enlightenment thinkers aimed ‘to develop objective science, 
universal morality and law, and autonomous art according to their inner logic’ 
(Habermas 1983, p.9, cited in Harvey 1990), all based on the scientific domination 
of nature. The control of natural forces was part of the effort for the happiness of 
humankind. This view of nature as ‘other’ persists despite the scientific exploitation 
of nature and the living world having been unrelenting for at least the last two cen-
turies. Exploitative relations that emanate from social power structures are attrib-
uted to nature in some feminist texts. In Cubonik’s Xenofeminism, ‘we need new 
affordances of perception and action unblinkered by naturalized identities’, and 
‘“nature” shall no longer be a refuge of injustice’ (Cuboniks 2016). However, sus-
tainability is not too far removed from the aim of respecting people’s rights to main-
tain their local, communal, social, familial and individual connections with all the 
contradictions and opportunities that they may entail. Communities and social rela-
tions contain support systems as well as potential for oppression. However, in the 
context of the urban environment and housing, the resolution of these contradictory 
relations is not helped when families or communities are forced to disperse. Such 
dispersals are bound to disrupt the process of dialectical change that may occur 
through the interactions of different actors in the conflict. It is pertinent to evaluate 
the effect of commodification and private property accumulation on our relations 
with our environment and our homes and how the sustainability argument must 
address the adverse effects of development on people.

Seeing social sustainability from this point of view requires that the threats to 
social and individual well-being are identified. As mentioned earlier, at the core of 
the social and economic relations in advanced capitalist countries is the necessity 
for the accumulation of wealth, itself based on the mechanisms of exchange and the 
exchange value of all products, and ultimately all things. The commodification of 
all things affects societal values and relations. Inevitably, this impacts on the indi-
viduals within the society and becomes visible in the way we perceive ourselves, 
our relationships with others and our environment and homes.
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4.3  �Sustainability, Social Policies and Housing

Social sustainability is bound to be connected to the anthropocentric conception of 
sustainability. The social aspects of the environment play out in the society and 
social space in general but have relevance in the home too. The city is shaped by the 
requirements of the capitalist state, and social policy is geared, by and large, towards 
the reproduction of capitalism and its means of production. Left to its own devices, 
this and accumulation of capital become the main focus of policy-making activities 
of the state. The accumulation of capital requires the individualization of those who 
provide the labour that generates the profit accrued by capital investments. The liv-
ing condition of the labour force or potential labour force connects this issue to 
social housing and the policies that relate to the housing of the low income.

In policy documents, among the most pervasive concerns about social sustain-
ability are factors that emanate from poverty, even though they are not given the 
prominence that they might. The fact that social sustainability is recognized as a 
pillar of the sustainability agenda is evidence of the relevance of the idea of society 
and the ‘social’ and the potential they have of being constructive means of identify-
ing our collective needs and desires. In his contribution to the UN report, Brundtland4 
identified sustainable development with a number of characteristics – a develop-
ment that ‘meets the needs of the present without compromising the ability of future 
generations to meet their own needs’. In this definition we encounter the concept of 
‘needs’ especially ‘the essential needs of the world’s poor’ and the idea of ‘limita-
tions imposed by the state of technology and social organization on the environ-
ment's ability to meet present and future needs’. ‘Development’ which has been 
taken to be the key to prosperity of national states has been defined here. Sustainable 
development requires the ‘progressive transformation of economy and society’ and 
‘changes to access to resources and in the distribution of costs and benefits’ are 
needed in order to work towards ‘social equity’. The satisfaction of ‘human needs 
and aspirations’ is seen as ‘the major objective of development’. These definitions 
are rooted in an understanding of the social aspect of sustainable development, as it 
is based on meeting the basic needs of everyone and allowing for the opportunity for 
a better life for all. In a world that is increasingly linked up and each part affects 
another, overconsumption and indulgence by some have a detrimental effect on 
other human beings as well as the environment and the earth. As Brundtland states, 
‘living standards that go beyond the basic minimum are sustainable only if con-
sumption standards everywhere have regard for long-term sustainability. Yet many 
of us live beyond the world's ecological means, for instance in our patterns of energy 
use’ (ibid).

In the UK policy documents, the social aspect of sustainability is covered under 
the heading: society. In the Department of Communities and Local Government 
papers and policies, sustainable development is measured by indicators that cover: 

4 [Gro Harlem Brundtland, Oslo, 20 March 1987, Report of the World Commission on Environment 
and Development: Our Common Future, Chapter 2, Conclusion, section I].
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economy, society and environment.5 Those relating to society include, among oth-
ers, social capital and housing provision.6 There are factors that have massive social 
impact but are considered under economy, namely, economic prosperity, long-term 
unemployment, poverty, knowledge and skills, population demographics and debt. 
Clearly, the existence and exacerbation of long-term unemployment and poverty 
militate against a sustainable society – one that can subsist and prosper. The concept 
of ‘social equity’ is notable for its absence here.

The United Nations’ 17 Sustainable Development Goals7 (UN 2017) set a clearly 
ethical and social agenda. The report’s foreword holds that sustainable development 
‘depends fundamentally on upholding human rights and ensuring peace and secu-
rity’ (UN 2017, p.2). It has an element of social justice, calling for an agenda that 
would reduce inequalities and reach those most at risk. It also declares its resolve to 
work towards preventing conflict and sustaining peace (ibid). These objectives, 
albeit functioning within the capitalist system, are bound to have a positive impact 
on the lives of the poor.

Statistics on development portray massive disparity across the world. From 2000 
to 2015, ‘expansion of urban land outpaced the growth of urban populations, result-
ing in urban sprawl’, and while the proportion of urban populations living in slums 
declined by 20% since 2000, their numbers still continue to grow (ibid, p.40); ‘the 
material footprint per capita (amount of raw materials extracted globally that are 
used to meet the domestic final consumption demand of a country) rose from 48.5 
billion metric tons in 2000 to 69.3 billion metric tons in 2010’.8 The statistics also 
portray a sharp inequality in the share of wealth and the climate impact across the 
globe. While Australia and New Zealand had the highest material footprint per cap-
ita of 34.7 metric tons per person, the sub-Saharan Africa had the lowest at 2.5 
metric tons per person. The report confirms that ‘much of the raw material extracted 
globally goes to serve the consumption needs and habits of individuals in developed 
regions’ (UN 2017, p.42). This consumption, promoted incessantly to maintain the 
profits of capital, together with the increasing monetization and commodification of 
all things, is a threat both in ecocentrist and anthropocentrist terms.

5 ‘Sustainable Development Indicators’ published 18th July 2013 by Defra.
https://www.gov.uk/government/publications/sustainable-development-indicators-sdis, 

[Accessed: 15.08.2017].
6 The 11 indicators are healthy life expectancy, social capital, social mobility in adulthood, housing 
provision, avoidable mortality, obesity, lifestyles, infant health, air quality, noise and fuel poverty.
7 Sustainable Development Goals (UN 2017).

[Available: https://unstats.un.org/sdgs/files/report/2017/TheSustainableDevelopmentGoals 
Report2017.pdf, Accessed: 16.08.2017].
8 Eastern and South-eastern Asia – mainly China (28.6 billion metric tons) and Europe and Northern 
America (21.9 billion metric tons) (UN 2017, p.42).
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4.4  �Housing: Use Value Versus Exchange Value

The context of private ownership and the switch to a semi-commodified status 
through the welfare state and a burgeoning social housing sector changed the land-
scape of housing throughout the twentieth century in the UK.  Whereas 23% of 
households in 1918 were privately owned and 76% privately rented, in the 2014–
2015 (Office for National Statistics figures – ONS) private ownership [had] risen to 
63/6%, social renting [was] at 17.4% and private renting at 19%. Viewed in the 
broadest sense and taking account of mortgages and outright ownership, the hous-
ing stock in England and Wales was split by 1/3 being owner-occupied, 1/3 owner-
occupied and part-owned by banks and less than 1/3 social rented. The main change 
has been the 1/3 share for the banks (ONS, Table FT1101 (S101): Trends in tenure, 
2015).9

The right to shelter is not open to dispute internationally. Article 25 of the 
Universal Declaration of Human Rights recognizes the right to shelter in its defini-
tion of an adequate standard of living: ‘Everyone has the right to a standard of living 
adequate for the health and well-being of himself and of his family, including food, 
clothing, housing and medical care and necessary social services, and the right to 
security in the event of unemployment, sickness, disability, widowhood, old age’ 
(UN 2016). However, for shelter to meet human needs, it needs to satisfy social 
criteria and those relating to well-being, with all its individual and social 
dimensions.

The debate about housing and its crisis invariably centres on its availability and 
its affordability. After this, we have the debate about space standards and in how 
small a space can a family, a couple or an individual survive – for living and pros-
pering are no longer the criteria to be met for those who cannot afford market rates. 
Privatization of social housing in the UK since the 1980s has been critical in creat-
ing the current landscape where the market determines the chances of accessing 
housing. The change of homes into property investment and market commodities 
has meant that dwellings have acquired an identity other than shelter and home – 
their use value. The rise in property prices has meant that the monetary value of 
housing has overshadowed its value as shelter and dwelling. Housing is important 
to our lives in different ways. The most obvious is housing as physical shelter, but 
housing and dwelling are also the locus of different scales of social relations – the 
family being one representation of this, also of self-expression and self-fulfillment.

It can be argued that when housing becomes first and foremost an asset for the 
purpose of accumulation of value for the purpose of exchange (sale), its character 
changes. It becomes a part of an alienating form of existence for its inhabitant (and 

9 Housing Act 1980, Chapter 51, ‘An Act to give security of tenure, and the right to buy their 
homes, to tenants of local authorities and other bodies; to make other provision with respect to 
those and other tenants; to amend the law about housing finance in the public sector; to make other 
provision with respect to housing; to restrict the discretion of the court in making orders for pos-
session of land; and for connected purposes’ 8th August 1980 [http://www.legislation.gov.uk/
ukpga/1980/51/introduction].
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owner). In social housing the dynamics of the market debase the real value of the 
dwellings. The commodity character of the housing and the land it sits on dissoci-
ates it from its principal role and becomes a fundamental part of the disconnection 
between the material reality of our need for shelter and its role as a market commod-
ity. This aspect of housing opens it to dynamics similar to other commodified 
aspects of social life, namely, labour. In the capitalist mode of production, labour 
itself becomes a commodity. Labour produces not only commodities; it produces 
itself and the worker as a commodity. The product of labour, ‘embodied in an object, 
becomes the objectification of labour’; the realization of labour ‘becomes the loss 
of realization for the workers, objectification becomes the loss of the object and 
bondage to it’, and these dynamics are described as ‘appropriation as estrangement, 
as alienation’ (Marx 1844, pp. 28–29). This appropriation is part and parcel of com-
modification in the field of social housing. When the prerequisite for entering the 
market is accumulation of disposable income, choice and self-agency through pur-
chase of commodities, peripheral participation in the market only represents a dif-
ferent level of alienation. Is this relationship with the dwelling not an alienated one, 
disconnected and mediated by the market?

4.5  �Alienation

The term alienation is used extensively and in many disciplines: in psychiatry, as a 
‘state of depersonalization and loss of identity in which the self seems unreal’, in 
law as the transfer of the ownership of property rights and in statistics as ‘the lack 
of correlations in the variation of two measurable variates over a population’ 
(Dictionary 2017). The concept of alienation has been traced from the works of 
Hegel, Rousseau, Locke, Smith and Feuerbach to Marx (Wendling 2009; Morrison 
1998). The term was first used as a philosophic concept in the work of Hegel who, 
in 1807, used the term ‘estrangement’ in his work The Phenomenology of the Mind 
in order to ‘outline a framework for the development of human consciousness’. In 
his theory of development, Hegel puts forward the idea that human beings essen-
tially strive to realize themselves in history, a process he referred to as ‘self-
actualization’. In doing so, individuals would encounter ‘oppositions’ in which the 
external world acts to negate the individual by ‘shutting out their existence’ 
(Morrison 1998, p.88). Hegel’s idea that an individual could ‘experience themselves 
as not fully human’ and that the idea of the ‘self’ could be incomplete fitted the 
experience of modernism and its association with the fragmentation of human expe-
rience (ibid, p.88). Feuerbach paved the way for giving a materialist view of the 
concept, by criticizing Hegel’s position for believing in a ‘philosophical world 
which ruled over the real world’, thus duplicating theology. He claimed that phi-
losophy and religion ‘both constituted human alienation in that they misrepresented 
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reality and humanity’ (ibid, p.89). Marx’s critique of Feuerbach, in turn, was that he 
did not go far enough in stressing the ‘material realm over the ideal’. In The German 
Ideology, he rejected Feuerbach’s resolving of the ‘religious essence into the human 
essence’. For Marx, ‘the human essence is not an abstract [thing], inherent in the 
single individual. ‘In reality it is the ensemble of social relations’ (Marx and Engels, 
1845, cited in Morrison 1998, p.90).

Auction of AAMBY Valley City, Pune District, India, advertised in Time Magazine, USA

 

Presidio Terrace – San Francisco sold in Auction
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Private Notice, addressed to ‘wealthy patients or ill persons who are wealthy’, offering body 
organs for sale

 

The concept of alienation is a significant one, because it can help understand the 
conditions that give rise to it and how, if at all possible, it might be countered. As 
Wendling (2009) suggests, ‘in Capital, Marx attempted to reveal those forms of life 
peculiar to capitalist alienation from within the norms established by this alienation: 
that is in an environment in which alienation has become so definitive and real that 
it disappears as a concept and form of analysis’. In such conditions, understanding 
the concept becomes more difficult but equally necessary.

In his early manuscripts of 1844, Marx explains the conditions in which alien-
ation occurs:

‘[The worker’s labour] is therefore not the satisfaction of a need but a mere 
means to satisfy needs outside itself’… ‘It belongs to another, it is a loss of his self’ 
(Marx 1844, pp.59–60), and ‘The worker becomes all the poorer the more wealth he 
produces, the more his production increases in power and size. The worker becomes 
an ever cheaper commodity the more commodities he creates. The devaluation of 
the world of men is in direct proportion to the increasing value of the world of 
things. Labour produces not only commodities; it produces itself and the worker as 
a commodity – and this at the same rate at which it produces commodities in gen-
eral. This fact expresses merely that the object which labour produces – labour’s 
product – confronts it as something alien, as a power independent of the producer. 
The product of labour is labour which has been embodied in an object, which has 
become material: it is the objectification of labour. Labour’s realization is its objec-
tification. Under these economic conditions this realization of labour appears as loss 
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of realization for the workers’ objectification as loss of the object and bondage to it; 
appropriation as estrangement, as alienation’ (Marx pp. 28–29). Human activity, 
production and sense of self become connected. This realization is shared by many 
during the latter part of the nineteenth century. The connection of human well-being 
and social productivity is visible in the reaction to the early years of capitalist pro-
duction. William Morris reacted ‘against the de-skilling of craft workers through 
machine and factory production’, and his efforts for promoting ‘a new artisan cul-
ture’ were a manifestation of this realization (Harvey 1990, p.23).

One of the important aspects of the idea of alienation as understood by Marx was 
the idea that ‘human beings define themselves in nature and history primarily 
through their laboring activities’. Inherent in this idea of society is also the idea that 
‘human beings make society, and at some point society is a natural extension of 
their nature and their being – it reflects them and they feel at home in it’ (Morrison 
1998, p. 91).

At the core of these conditions is the issue of commodification of all aspects of 
our lives, starting with private property. ‘Private property, as the material, sum-
mary expression of alienated labour, embraces both relations – the relations of the 
worker to work and to the product of his labour and to the non-worker, and the 
relation of the non-worker to the worker and to the product of his labour’ (Marx 
1844, p.35). The resulting alienation is played out not only through the process of 
industrial production but also, increasingly, in aspects of our everyday life. The 
concept of alienation develops as does capitalism, hence the way the concept is 
traced in capital, and Marx’s increasing attention to describing alienation, not sim-
ply as a feature of capitalist distribution, but as a feature of life in capitalism as a 
whole (Wendling 2009).

The money economy also changes the bonds and relations that make up ‘tradi-
tional’ communities so that ‘money becomes the real community’ (Marx cited in 
Harvey 1990, p.100). Exchange relations dominate our relations, and just as with 
alienated labour, money appears more as ‘a power external to and independent of 
the producers’. Money and market exchange frame social relationships between 
things’ in ‘the fetishism of commodities’ (ibid). In Conditions of Postmodernity, 
Harvey (1990) describes a number of characteristics that define postmodernity, and 
among these are two that, this chapter proposes, are keys to the issue of alienation: 
the creation of fiction through symbols and fragmentation. In order to function 
effectively, money must be replaced by symbols such as coins, paper currency and 
credit, an ‘arbitrary fiction’. Through these ‘arbitrary fictions’, labour and produc-
tion are represented; however, ‘in the absence of social labour, all money would 
become worthless. But it is only through money that social labour can be repre-
sented at all’ (Marx cited in Harvey 1990). Also, ‘even though money is the signifier 
of the value of social labour, the perpetual danger looms that the signifier will itself 
become the object of human greed and of human desire’ and ‘[m]oney becomes the 
object of desire’ and has the capacity to unify due to its ability to ‘accommodate 
individualism, otherness and extraordinary social fragmentation’. Harvey (1990) 
writes, ‘participation in market exchange presupposes a certain division of labour as 
well as a capacity to separate (alienate) oneself from one’s own product. The result 
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is an estrangement from the product of one’s own experience, a fragmentation of 
social tasks and a separation of the subjective meaning of a process of production 
from the objective market valuation of the product’ (ibid, p.103).

Alienation and the effects of the capitalist production are studied in terms of 
social relations and the city. Foucault’s (1972) study of the exertion of power and 
the prisons, Bourdieu’s (1977) study of collective rhythms and temporal forms and 
spatial structures, De Certeau’s (1984) ‘pedestrian rhetoric’ and Lefebvre’s spatial 
practices in the city (cited in Harvey 1990) study power relations within the social 
domain. How do these findings affect the home, and by extension, housing? 
Bachelard writes about the house in detail but does so from a phenomenological 
perspective. The house is a space of memories but as such becomes a nostalgic view 
of the place.

On the significance of spatial and temporal practices, Harvey writes, ‘[T]he his-
tory of social change is in part captured by the history of the conceptions of space 
and time, and the ideological uses to which those conceptions might be put’ and that 
in order to transform society we must deal with the issue of ‘the transformation of 
spatial and temporal conceptions and practices’ (Harvey, 1990, p.218). The study of 
the home cannot be excluded from such a project. Our needs and social relations 
find their most acute expression in our access to and occupation of our dwellings. 
As a commodity, does housing become part of the social consumption? Groz (1989) 
writes, the ‘economic rationalization of work’ in capitalist development of techno-
logical powers, produces ‘individuals who, being alienated in their work, will, nec-
essarily be alienated in their consumption as well, and eventually, in their needs’ 
(Groz 1989, cited in Harvey 2015, p.270). However, having such a clear use value, 
and being an absolute necessity as shelter, the alienation that becomes associated 
with housing is bound to be different from the ‘needs’ that the system manufactures 
in order to increase consumption of more goods. Housing is on a par with food as a 
basic need.

Alienation is interpreted in many ways, but the common features of its manifes-
tation that are repeated over and again are a sense of deprivation and dispossession, 
loss and anger. We might recognize alienation in the form of the fissure of local and 
societal connections – as the disconnection that the worker feels from the product of 
her labour and finds spatial expression in an inability to mediate in her environment. 
Might this fissure be said to find expression in her disconnection with her natural 
networks of support? Just as the early worker was deprived of the chance to give 
expression to her creative self through making and through her work, owning the 
product of her labour, she is now unable to affect change in her immediate environ-
ment. With this spatial form of alienation, its expression may be found in the absence 
of self-agency, and self-actualization of some sort, just as the labourer finds mean-
ing in her work and the product of her labour.

If alienation is the absence of the ability and agency to own the product of one’s 
labour, then powerlessness in the environmental conditions is a similar experience 
to it. In this context does the natural home become not only shelter but also the 
potential site of enactment and self-actualization? Technological advances have 
changed our working and social interactions, and to some extent they have altered 
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our relationships with both our homes and the built environment. Whatever the defi-
nition or composition of the home, there is an inherent association with the family – 
it serves to accommodate the unit of human society. Notably, the role of this social 
unit has, increasingly, transformed over time  – and the relationships within the 
home are continuously subject to change. Technological advances have decentral-
ized the relationship within the family and allow for similar decentralization in the 
workplace, some of these with benefit in empowering the worker, in one sense, and 
disempowering in another. We are more flexible in terms of access to information 
via the Internet, digital means of communication and working from home (in case 
of some white-collar workers), but our free time is diminishing, and the employers’ 
demand on the workers’ time is spreading into their whole time.

The home is not immune from the effects of technological advances and com-
modity relations. The objectification of labour is extended to finding meaning in 
owning more and more stuff, mostly useless in the true meaning of the term but 
important for meeting the manufactured ‘need’ to drive consumption. The space of 
the home is packed with so many goods that there is little room for the human occu-
pant. However, we face more problems than compete with our accumulated stuff in 
order to be comfortable in our homes. The advance of technology, meant to create 
comfort and reduce energy, is gradually creating greater disconnection with our 
immediate environment. We introduce increasing layers of detachment from the 
adjacent environment, the street, the neighbour as well as from other occupants. The 
individualization that started at the workplace is extended into the home.

If the home is associated with social relations, the family and even relationship 
between the individual and the workplace – as working from home is becoming 
more commonplace – then some key components of the home are associated with 
connections and networks, projection (Cieraad 2015), happiness and contentment. 
These definitions of the home open up the different aspects of alienation as the con-
dition in which the product of our labour turns into something against us (in the 
form of commodity), the break in local and societal connections and the inability to 
mediate in our environment.

The current problem with housing provision in the UK, in great part, relates to 
the fact that key workers in health, education and other public services are at income 
levels too low to have access to housing in areas of the city where their labour is 
required as the property prices are too high. The fact that housing is also an asset has 
created an additional problem in that the local authority stock in desirable areas with 
rocketing land prices appears wasteful. Why should local authorities retain land of 
high market value only to accommodate the unemployed or the low income? The 
conclusion that tenants of such properties should be moved to where housing of 
lower market value exists becomes inevitable when every aspect of human life has 
a price. The dispersal of people in such a way would not be too dissimilar to what 
we are also experiencing in other aspects of our lives. This dynamic relates to what 
Harvey calls the ‘irrationality of capitalism’ that features ‘immense human suffer-
ing and unmet need’ (Harvey 2010, p.215). This unmet need has other effects too – 
such as co-existence of surplus capital and surplus labour. Taking the conditions in 
London, the high value of the land and property has put access to desirable or 
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affordable housing out of the reach of many. This dynamic has led to a form of seg-
regation of communities according to income, and moreover access to housing is 
increasingly through the markets. Housing appears to bear a kind of additional tax. 
As Edwards (2016) explains besides the tax that is paid to the state and local govern-
ment for public services, there appears to be another ‘unofficial tax paid as rent to 
landlords, financial institutions, developers and established owner-occupiers’ 
(Edwards 2016, p.233). This ‘tax’ is so unsustainable that local authorities wishing 
to make more of their assets start to plan to move people from high-cost areas to 
peripheral and low-cost areas of the region or the country. Such policies are accom-
panied by dispersal and the fissure of local and societal connections, as well as the 
inability to mediate in our environment. Moreover, housing and the home have a 
role additional to shelter and other than as assets. The advancement of technology 
and the possibility of virtual connections have meant that the home can be a place 
of work and employment too. In 2013  in the UK, those working from home 
amounted to 13.7% of all those in employment (Office for National Statistics 2014).

Considering the multiple roles that the home plays in our societal, personal and 
professional life, our relationship with it becomes even more significant. The com-
modification (privatization) of housing and, as Edwards (2016) refers to it, the 
‘financialization’ of access to it create an unwelcome mediator between individuals 
and their shelter. The side effect of the Right-to-Buy policy in the UK has been the 
emergence of a new social and economic phenomenon – the ‘accidental’ landlord – 
private landlords who buy properties because they have access to sufficient capital 
and salaries in order to secure buy-to-let mortgages, and who accumulate ‘property 
portfolios’ for renting, as investment and as a substitute to other forms of financial 
investment. The relationship between these landlords and the inhabitants of their 
properties is an awkward one, severely distorted by market relations.

4.6  �Fragmentation

How do these dynamics of the market, and inability to enter it, affect the non-
participants? In the market-based relationship between capital and labour, as the 
latter becomes a commodity, she also becomes individualized and unshackled from 
family or community connections. The movement of people once seen in the form 
of nannies or nurses and doctors from countries such as the Philippines and India to 
wealthy countries in the West, having left their own families behind, is being repli-
cated at a national and regional scale in the destination countries. The break in local 
and societal connections is the typical dynamic of this stage of capitalism, and it 
brings with it the disjunction between our wish for being whole and the fragmentary 
nature of our relations with our environment. In our existence as workers,10 our 
freedom to live as whole human beings is curtailed.

10 Taking the definitions of worker in its broadest sense of functioning in order to earn a living.
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Fragmentation, this paper argues,  is a part of the prevailing alienation. However, 
the laws of dialectics assume that change occurs through the interconnections of 
oppositions, where quantitative changes in these oppositions affect qualitative 
changes. If the counterbalance of alienation is found in self-agency, as a unifying 
process, its qualitative change should lead to the change in the balance between the 
two. The idea of self-agency, as with alienation, itself, is an abstract one, but it can 
be defined in concrete terms and in terms of its relations with its environment. 

Our exercise of self-agency merely within the confines of ‘eating, drinking, pro-
creating’ or at the most in the ‘dwelling and in dressing-up etc.’, a condition not 
dissimilar to its critique in 1844 (Marx 1844, p.30), can be understood in terms of 
alienation. Self-agency taken to mean having the degree of autonomy and ability to 
make decisions about how we live in our environment and form relationships with 
the people around us. The conditions of alienation and fragmentation only serve to 
strengthen the strings that attach labour to capital.

Harvey describes these in terms of ‘capitalism circulat[ing] through the body of 
the laborer (sic.) as variable capital and thereby turn[ing] the laborer into a mere 
appendage of the circulation of capital itself’ (Harvey 1982, p.157). The alienation 
in this condition permeates and is manifested in multiple aspects of our lives. ‘… 
People could be alienated from their work and activities’; … ‘they might be alien-
ated from each other through excessive competitiveness’... ‘and they might be alien-
ated from their own essence or human-ness’ (Shields 1999, citing Marx 1975).

Alienation has its spatial manifestations. This paper contends that one of these 
manifestations is in the absence of self-agency, the ability to mitigate the effects of 
our living environment, the absence of the possibility of enactment and self-
actualization, connections and networks, projection11 of self in the space, happiness 
and contentment. Alienation has its root in the modes of production but does not 
end there; it extends to most aspects of our daily life. Lefebvre’s idea of ‘dis-alien-
ation’ as a counterpoint to alienation regards each activity as having the potential 
for either (cited in Shields 1999). Alienation and disinterest were the by-products of 
activities that became routine and skills that have been mastered, and the negative 
quality of alienation was dialectically entwined with dis-alienation and whole-
hearted involvement (Shields 1999). Whereas Lefebvre’s writings focus much on 
urban and social space, his categorization of space in his social theory of space 
specify the physical and cultural aspects of social spatialization. Lefebvre’s pro-
posal for a threefold dialectic within spatialization is described by Shields as 

11 The term projection is used here in the sense that Cieraad uses it. Cieraard studies the home from 
an anthropological point of view and draws attention to the concept of ‘projections’. This idea 
resembles the idea of potentialities; however, its relevance here is the way it demonstrates the 
importance we place on our self-agency and links outside of ourselves, not only within temporal 
immediacy but with a view to our future existence. Cieraard’s study found that the ‘temporal 
restructuring of home in a past, present, and future home, and the intertwining of memories of past 
homes and projections of future homes’ was important to the individual at a psychological level. 
However this was not limited to the individual alone but had significance at the ‘collective level of 
a group’ too (p.93).

4  Social Sustainability, Housing and Alienation



64

‘Spatial practice with all its contradictions in everyday life, space perceived in the 
commonsensical mode – or better still, ignored one minute and over-fetishized the 
next’; ‘Representation of space (which might equally be thought of as discourses on 
space); the discursive regimes of analysis, spatial and planning professions and 
expert knowledges that conceive of space’; and ‘Spaces of representation (which 
might best be thought of as the discourse of space)’, the third term or ‘other’ in 
Lefebvre’s three-part dialectic. This is space as it might be, fully lived space, which 
bursts forth as what I have called ‘moments of presence’. It is derived from both 
historical sediments within the everyday environment and from utopian elements 
that shock one into a new conception of the spatialisation of social life’ (Shields 
1999, pp.160–161). Lefebvre relates the conceptual depictions of space to relations 
of production. He asks, ‘How could the Church survive without churches?’ and 
explains that social practice relates individuals to a particular space, with a certain 
level of spatial ‘competence’ and ‘spatial performance’ by individuals (Lefebvre 
1974, p.55, cited in Shields 1999, p.162).

Social space ‘has a part to play among the forces of production’ and is ‘politi-
cally instrumental’ as it facilitates ‘the control of society while at the same time 
being a means of production by virtue of the way it is developed (already towns and 
metropolitan areas are no longer just works and products but also means of produc-
tion, supplying housing maintaining the labour force, etc.)’, among other things 
(Lefebvre 1991, p. 349). Space itself makes visible the relations in the capitalist 
state. In its ‘ascendant phase’, the ‘belle epoque’, the early distinction ‘where bour-
geois live on the lower floors, and workers and servants in the garrets’, gives way to 
‘peripheral neighbourhoods’ (ibid, p.316). Lefebvre traces the origin of the concept 
of housing to this period and in effect links it to the spatial differentiation and sepa-
ration from the rest of the city, and quantified in modular units, and what was 
defined, he states, ‘was the lowest possible threshold of tolerability’. As in the twen-
tieth century, the slums disappeared, and the suburban detached houses contrasted 
with ‘housing estates’ just as sharply as the earlier opulent apartments with the gar-
rets of the poor above them (ibid). Here, again, the ‘bare minimum’ was in view. 
Lefebvre’s critique of these new working class homes is not only that they form the 
‘lowest possible threshold of sociability’ – the point beyond which survival would 
be impossible – but also that at this point all social life would have also disappeared, 
and boundaries will have been defined, separating people in zones – those of ‘lowest 
common denominator’ versus those where people ‘could spread out in comfort and 
enjoy those essential luxuries, time and space, to the full’ (ibid, pp.316–317). These 
boundaries are ‘fracture lines’ that define the contours of ‘real’ social space ‘lying 
beneath the homogeneous surface’. Fragmentation and separation are the means for 
the covering up of the ‘moral and political order’. Here ‘state-bureaucratic order,…
simultaneously achieves self-actualization and self-concealment’ (Lefebvre 1991, 
p.317). Lefebvre’s writing centres on social space and the city. If the way the city is 
formed, its zoning, separating and fragmenting the inhabitants; affect its self-
actualising (at the same time as self-concealing), then the effects of the alienation of 
the labourer might be seen similarly in the way social relations within the home are 
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played out, or merely the way we function in our homes. Can the individual self-
actualize in the context of her home, or does the dynamic of the state’s actions and 
policies make that impossible?

4.7  �Self-Agency and Dis-alienation

How we occupy space and how we change it may have the potential to lead to ‘dis-
alienation’, as an act of self-agency. Where alienation is linked to disempowerment, 
agency may be linked to autonomy and empowerment and understood as the capac-
ity of the individual to ‘make a difference’ to a ‘pre-existing state of affairs or course 
of events’ (Giddens 1984, cited in Schneider and Till 2009).

In order to find the condition in which a process of self-agency may emerge out 
of alienation, we may look to dialectics. These opposites relate to each other dialec-
tically. Lefebvre explains his concept of spatial practice, on the basis of the con-
struction of a ‘spatial code’ and the idea that ‘an already produced space can be 
decoded, can be read’. The ‘rise, role and demise’ of ‘a particular spatial/social 
practice’ and its corresponding ‘codifications’ will have been produced along with 
the space corresponding to them. This, Lefebvre explains by the dialectical charac-
ter of their relations (Lefebvre 1991, p.17). Alienation and dialectical relationship 
between phenomena are important parts of the tools for understanding the spatial 
production of the city, and it is possible that these can be used as tools to understand 
the spatial relationships in the interior of dwellings.

The productive unit that was the family and lived and worked in the dwelling had 
a social dimension; the current dwelling is regaining that partly with the live-work 
developments and with the increase in working from home which has been made 
possible by the advances in digital technology. The ‘spatial practice of a society’ 
may be related to the idea of agency as a means of transforming (Schneider and Till 
2009) and of making and doing (Turner 1972). Turner’s idea of ‘housing as a verb’ 
deals with the matter in concrete terms and proposes that people should be able to 
create their own dwellings – a notion that is also evident in the Walter Segal method 
of construction. However, the limitations of these proposals are obvious, given the 
limited access to land and to the skills required for construction.

The capitalist mode of production separates and fragments our experiences. Just 
as our disconnection with nature becomes a part of this fragmentation, appropriat-
ing it is our best chance at gaining some control. ‘The more a man is able to take 
possession of the outside world – through his senses, his spirit, his intelligence – 
and the more integrated and many-sided this taking of possession, this ‘appropria-
tion’ is, the greater is his chance of becoming a whole man’ (Fischer 1975, p.23).

To be whole we need to enact our agency (and autonomy) and to interact with our 
immediate environment. Commenting on the importance of human interaction, 
Doreen Massey argues, ‘if time unfolds as change then space unfolds as interac-
tion… space is the social dimension… it is the sphere of continuous production 
through practices of material engagement’ (Massey 2005, cited in Loxley et al. 
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2011, p.47). Our experience of the home has been linked to memory (Bachelard 
1964) and of projections (Cieraard 2015). In both of these variations, it appears that 
the imagined takes precedence over the actual. However, seeing the two in terms of 
their dialectical relationship, the relationship between the actual and the imagined 
and vice versa becomes more of an enabling force than a passive one. In this context 
the memories and projections may be seen as components of the self and self-
agency. In her study, Cieraad found that ‘…those individuals who share memories 
of home are more likely to create the same projections of future homes’ (Cieraad 
2015, p93). Rather significantly, her study found that ‘[T]he intertwinement of col-
lective memories and projections is most evident in the case of migrants and refu-
gees’. It is interesting to note the inclusion of the latter group, who are in a most 
contradictory position possible in terms of self-agency. Cieraad’s study of the con-
dition of homeless people is interesting in this sense too. The study found that 
homeless people ‘tend to have the most romantic fantasies about a future home with 
loved ones, as if to compensate for the misery they are in’ (Moore 1994, cited in 
Cieraard 2015, p.93).

We find meaning through our social roles, and our position within the modes of 
production determines this to a large extent. Our alienation is not limited to the 
fragmentation of our agency from the product of our labour but also the fragmenta-
tion of our connections with our immediate social networks and the larger networks. 
The design of homes can alter the level of our sense of agency just as technological 
innovations alter our means of relating to others and to the environment. To lift 
housing to something more humane that at ‘the threshold of tolerability’, it is rele-
vant to know how we can design for greater self-agency for the occupants, to dis-
cover how we might recognize and measure self-agency and how can we mitigate 
the effects of alienation. It is proposed here that the answer must be sought in our 
enhanced connectivity and self-agency and tested through empirical research that 
seeks to observe, analyse and understand the concept of self-agency as it is played 
out in the home as well as in the urban space.
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Chapter 5
The Misalignment of Policy and Practice 
in Sustainable Urban Design

Michael Crilly and Mark Lemon

5.1  �Introduction

A so-called urban renaissance throughout the UK’s major cities began in the late 
1990s as a policy response to the dominant trends in counter-urbanisation and inner-
city decline. This urban policy encompassed the interconnected themes of sustain-
ability and design quality as the basis for public sector investments into housing and 
urban infrastructure.

This chapter explores these ideas through a chronology of urban regeneration 
and neighbourhood planning policies and, in so doing, tracks the progression of 
sustainability and design quality and community engagement in the planning sys-
tem and their involvement in urban redevelopment and supporting policy. These 
themes are presented from the perspective of an urban design practitioner who has 
spent much of the past 20 years working through the changing policy landscape. In 
consequence, it is intended to provide a different sort of a review of sustainable 
urban regeneration in England, one that is based on a practical knowledge of urban 
planning policy and personal experiences of the different national regeneration pro-
grammes, particularly as they have impacted on the North of England.

This chapter will present the lead authors’ case study materials to highlight the 
implementation gap between the intent of urban design policy and the actual impact 
on the ground. It charts observations of unforeseen consequences, the changing 
targets and policy definitions, including the policy trajectory of sustainability and 
quality within the built environment and the move from centralisation towards 
bypassing local government to the promotion of community-led development.
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5.2  �The Challenge for Cities

The genesis of the so-called urban renaissance in the UK was planted in the Garden 
Festivals and broader central government City Challenge programmes of the late 
1980s and early 1990s. Set against a decline in traditional industries, and a signifi-
cant and measurable population movement away from the inner city and towards 
suburbia, the governments of Margaret Thatcher and John Major initiated a number 
of urban policy programmes to arrest the decline in population occurring in most of 
the northern conurbations. This was predominantly through the drive of economic 
restructuring towards a service- or knowledge-based economy that, in practice, 
equated to a variety of out-of-town retail parks and a preponderance of customer 
call centres (Charles and Benneworth 2001).

Indeed, at the time, stopping the dominant trend of counter-urbanisation seemed 
almost unachievable as it was underpinned by economic decline and a complex raft 
of associated social problems. There was a debate around the ability, if not the com-
mitment of successive governments, to effectively challenge and change these social 
trends. In an extract from a confidential letter to the Prime Minister Margaret 
Thatcher which was released from the National Archives (2011), Chancellor of the 
Exchequer Geoffrey Howe, in referring to the city of Liverpool, wrote in August 
1981 that ‘I cannot help feeling that the option of managed decline … is one which 
we should not forget altogether. We must not expend all our resources in trying to 
make water flow uphill’. Mr. Howe emphasised the sensitivity of the issue a month 
later, when he wrote that “‘managed decline’ ... is not a term for use, even pri-
vately”. As the Chancellor, he was basically questioning whether going against the 
trends was not just a waste of money.

Given the contrasting political allegiances of national and city governance, with 
most of the metropolitan and urban authorities in the north being Labour controlled 
but working in the context of the Conservative administrations, there were consis-
tent suggestions of an implicit strategy for continued managed decline rather than 
investment and urban regeneration. Unfortunately in the early 1990s, centralised 
strategies for urban design and regeneration were already suffering from a healthy 
level of political scepticism, particularly from local city councillors’ view of some 
of the earlier regeneration programmes (Beecham 1992). Seemingly the baggage 
attached to many programmes, because of the party political associations with those 
who initiated them, meant that they maintained an odour of unacceptability and a 
hint of bias towards a suburban rather than an inner-city and urban electorate.

At the time the process of urban regeneration was largely secondary to the antici-
pated substantive outcomes of any investment, as were any considerations around 
sustainability. Yet much of the policy and academic response to the actions of the 
City Challenge programme (Robinson 1997) and the more joined-up follow-up 
Single Regeneration Budget (SRB) programme stressed that sustainability is about 
process (Smith et al. 1999) and community involvement, capacity and empower-
ment (Chanan et al. 1999) rather than a technical issue. Yet, there was also an appar-
ent consensus on the key challenges of stopping counter-urbanisation and addressing 
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the poor image and stigma attached to inner-city areas and the existing social 
housing stock across many of the northern conurbations. ‘Most cities were losing 
population … (i)n some cases, there was simply too much housing in the wrong 
places. Inner city estates were in some ways easier to restore than outer estates. 
They were closer to shops, transport, jobs and other services. But breaking up these 
estates and blending them into the urban surroundings was always expensive and 
difficult. They often continue to stand out as “council housing” even after excep-
tional spending to integrate them’ (Power and Tunstall 1995 p71–72). It was within 
this context and the assessment of the urban policy efforts to date that the procedural 
challenges of urban regeneration were carried forward into the membership of a 
newly formed Urban Task Force.

5.3  �Towards an Urban Renaissance

There was a great excitement in local government planning when the new Labour 
government initiated their Urban Renaissance, particularly with the appointment of 
Lord Rodgers of Riverside to lead a task force and compile a report and recommen-
dations. At the time, Rodgers was not so well known outside of the world of archi-
tecture, compared to his wife Ruth who had established and ran the River Café 
underneath his architectural office complex on the north bank of the Thames. 
Indeed, the printed Urban Task Force report borrowed much inspiration from the 
River Café Cookbook, in its shape, layout and contrasting mustard and plum colours 
and in its contents. It provided a set of ingredients and recipes for cooking up urban 
regeneration.

There was a significant pro-urban theory underpinning this new Urban Task 
Force, based on a polycentric city, understanding of mixed use communities, revised 
assumptions about how increasing urban density and integration with public trans-
port has the potential to deliver a more sustainable urban form. This was a newly 
discovered conceptual model to guide policy intervention. It demonstrated a com-
plex analytical model of understanding the entire conurbation/city, region and com-
munities within the wider urban system through process models and substantive/
physical examples of sustainable communities, perhaps seeding sustainable urban 
design as an integration between physical and social infrastructure and networks. In 
short, it started to explain what an integrated response to the urban challenge might 
look like.

However, what also appeared was a top-down critique of current practice and a 
plea for investments and interventions to have a strong evidence base. At the national 
level, this urban programme was supported by the creation of the Commission for 
Architecture and the Built Environment, the Commission on Sustainable 
Development and the Commission for Integrated Transport, amongst others, as suit-
able quangos to deliver the necessary training, support and, where necessary, direct 
strategic intervention into the delivery of the programme. This was often repeated at 
a regional and local level with investment in design quality and sustainability 

5  The Misalignment of Policy and Practice in Sustainable Urban Design



72

through a network of Architecture and Built Environment Centres of Excellence. 
These mixed organisations’ self-accepted responsibility for building capacity and a 
skills base within local authorities and communities and the desire for an underlying 
evidence base for policy and capacity-building was to become a repeating theme 
over the next decade.

Yet, in a strangely contradictory way, individual members of the Task Force had 
already used their evidence base to make political and locality specific criticisms of 
current regeneration and planning practice in both Manchester and Newcastle upon 
Tyne. This was evident in the number of thinly veiled references to recent greenbelt 
releases and the anonymous references to the declining inner-city areas of Elswick, 
South Benwell, and Scotswood (aka Bankside and Riverview in Power and Mumford 
1999 p48–62). ‘Bankside has huge potential. Its housing is not only adequate, it is 
excellent’. ... ‘The city has plans to extend onto the greenbelt because people do like 
to move out. But we have a site here that if it were ten miles further along the river 
would be worth millions. It’s south facing, it’s sunny and the views are stunning. 
There’s no capital being made of the location’.

In this review, the challenge of sustainable urban regeneration was being explic-
itly linked to greenfield releases and suggestions that ‘(b)oth Manchester and 
Newcastle have been hard hit by sprawling greenfield building. … The statement 
within Newcastle’s Plan that the city still suffers from housing shortages and too 
high density contradicts available evidence.’ (Power and Mumford 1999 p73). In a 
partial rebuttal to this critique, the leader of Newcastle City Council at the time 
made it clear that urban regeneration is difficult if it ‘ignores the market’ (Flynn 
2000), and the challenge was to deal with the area-wide stigma created, not so much 
by the physical environment as the levels of crime and poor services (Blackman 
2001). This required a package of measures and interventions from a variety of 
stakeholders (Cole et al. 1999) in as coordinated a manner as possible.

These academic references in turn became part of the critique of the Urban Task 
Force itself, which did ‘… not accept the argument of certain northern planning 
authorities that the way to overcome low demand for housing in their area is to build 
on the surrounding greenfields, rather than tackling the regeneration of their urban 
heartlands. The release of such land will simply exacerbate their long term prob-
lems’ (Urban Task Force 1999 p217–218). In making these arguments against 
piecemeal decision-making, particularly the separation between housing and other 
aspects of social investment, health, education and crime, they were highlighting 
how difficult inner urban regeneration would be, particularly when being hit by 
excessive amounts of suburban greenfield housing development at the same time.

Central to this challenge for sustainable regeneration was the need to address the 
perceived market and find a way to shape or change attitudes to urban living, to start 
marketing and branding the attractions of urban living in a more imaginative and 
creative way. One attempt to do this while informing the Urban Task Force was an 
influential and important report by MORI (et al. 1999). This was important in part 
because it coined the phrase ‘urban pioneers’ as the first potential wave of regenera-
tion. It raised expectations that creative households would be the first to be attracted 
to a sustainable and compact urban form that provided more bespoke choices for 
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living in comparison to new housing on the outskirts of the city. It extended earlier 
work that demonstrated how views of cities and city living could change for the bet-
ter, particularly how Manchester (Hebbert 2010) led the rise of city centre living and 
set significant precedent for other northern conurbations seeking to add additional 
choice and unique property typologies to the housing market (Chesterton 1998). 
This was supported by similar findings in qualitative research looking at different 
attitudinal groups such as ‘committed residents’, ‘budding incomers’ and ‘probable 
leavers’ within social housing areas (Dean and Hastings 2000) and more localised 
challenges within individual urban housing markets (Crilly et al. 2004, Townshend 
2006), all in an attempt to understand the interrelated and complex issues of the 
housing property market within urban regeneration.

So in an appropriately suitable quirk of fate, and a response to the need for strong 
corporate and civic leadership, Richard Rodgers’s firm was invited and appointed to 
work with Newcastle City Council to bring this thinking to Tyneside and jointly 
produce the ‘Going for Growth’ regeneration plans for the west end of the city 
(Newcastle City Council 2001). This district scale masterplan set out the expected 
polycentric model of revitalised urban communities throughout the west end of the 
city, supported by investments in green infrastructure, retail and community facili-
ties. The plan also included a feasibility testing of an extension to the Tyne and Wear 
Metro system into the area as a network of street running trams. In addition, it set 
out options for significant, albeit targeted demolition and the creation of a new 
replacement urban village at Scotswood, an area on the river about two and half 
miles west of the city centre.

However, the response to this first wave of urban regeneration work in Newcastle, 
post Urban Renaissance and Task Force recommendations attracted familiar and 
severe criticism of the process (Walker 2002; Newcastle Unison 2002) as much as 
the substantive proposals, with the key critics highlighting the ‘selective involve-
ment’ with existing community groups. From the outset, reviewers suggested that 
the well-intentioned corporate strategy would have many negative unexpected con-
sequences relating to forced gentrification and the lack of coordination between 
housing and the critical element of schools. The regeneration agenda was confused 
at the local level through a mix of misdirection, misinformation and resultant mis-
understandings. Responses were driven by mixed emotions, including some delib-
erate and politically motivated sabotage. Many of the reviews of this renaissance 
programme were politically influenced (Shaw 2000) and factually incorrect as a 
result, often, and ironically, missing the significance of the underlying evidence 
base used to inform decision-making.

This initial ‘Going for Growth’ regeneration strategy in Newcastle had press and 
researchers charting the adverse reaction to the radical strategy and the disaffection 
of the top-down process (Cameron 2003; Byrne 2000) with the view that ‘... the 
council has done the dirty on all the residents’ associations’ (Young and Dickinson 
2000 p8). However, similar to much sociological research based on this regenera-
tion strategy, there was explicit criticism without any clear changes or solutions 
being advocated beyond the basic platitudes of closer partnership working and com-
munity ownership of the proposals. These reviews (Coaffee 2004) ignored the more 
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fundamental issues of the necessary resources to make this work in practice. One 
interesting characteristic of this strategy was the imbalance in resources around 
delivery against external research—at one point there was up to six universities and 
twenty different research teams working on aspects of the schemes—far in excess 
of the resources given to supporting the delivery of the programme itself. Herein 
there was a practical paradox between resourcing community engagement and 
empowerment with promotion of the prevailing national pro-urbanist compact sus-
tainable city agenda. Retrospectively it was clearly useful to understand Urban Task 
Force-guided local actions within the longer-term perspective of urban regeneration 
policies (Wilks-Heeg 2000), not least because of the continuing involvement of the 
same organisations and individuals. In part, this reaction to what was perceived as a 
demolition and gentrification strategy was more about maintaining the strong com-
munity networks (BKW Tenants & Residents Association 2000) that existed in the 
proposal areas than it was about the actual value of the bricks and mortar. The ratio-
nale behind many objections was to prevent the community being destroyed along-
side the houses; it was about trusting the motives and the authors behind the 
proposals. It was also clear that the scale of addressing regeneration had to be at the 
city-region scale and thus required a different sort of collaborative coordination 
between multiple local authorities and agencies. It was never something that 
Newcastle City Council could have achieved on their own as a corporate body.

At first glance, central government appeared to be making the same, albeit more 
generic, points about the importance of effective community government (ODPM 
2002) in setting out their position of community involvement. It was saying that 
coordination and integration of community involvement was a prerequisite for sus-
tainable regeneration. It was also saying that the process being followed was as 
critical as the substance of the programme while suggesting that the role of existing 
local councillors with electoral mandates was not sufficient to represent the diverse 
and more localised urban communities.

5.4  �Renewing the Housing Market

Putting this urban renaissance more firmly into national policy, John Prescott the 
Deputy Prime Minister (ODPM 2003a) understood that ‘low demand requires a new 
approach, to recreate places where people want to live—not leave. This means tack-
ling not just housing but where we can, rebuilding sustainable communities’.

Thus, when resources finally came to support the urban regeneration process, it 
was largely through the Housing Market Renewal (HMR) Pathfinder programme. 
This was part of the wider Sustainable Communities Plan (ODPM 2003b), a much 
larger and more comprehensive programme of investment into southern growth 
areas and decent ‘social’ homes which explicitly linked investment to sustainability 
and design quality, particularly at the scale of the neighbourhood. The HMR 
Pathfinder programme was arguably the best- resourced urban regeneration pro-
gramme of the last 15 years and was based on significant levels of housing demolition 
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and clearance in areas of low demand. It was intended to address the poor quality of 
much of the existing older housing stock together with a rebalancing of the housing 
choices available within local markets in the northern conurbations.

Yet almost from the outset of the programme, there were concerns over the lack 
of clarity and coherence around the strategic objectives. There were warnings com-
ing out of different central government departments, questioning the focus of the 
programme and the balance between demolition and refurbishment. Much of the 
‘quick fix’ in the plans was about the demolition of unpopular housing, as a prepara-
tory stage in the larger programme, rather than understanding the underlying com-
plexity of urban attitudes and the housing preferences needed for the delivery of 
sustainable and affordable housing.

Also underlying the advocacy for better alignment and less single issue pro-
grammes (House of Commons 2003), in part a political nod towards maintaining 
the Single Regeneration Budget, there was pressure to include a real statement 
regarding resources, with regeneration activities requiring continuity over ensuring 
long-term funding for long-term projects, avoiding the unequal distribution of 
resources which is often seen as politically divisive and getting resources for better 
skilled and supported professionals (ODPM 2004a).

In mid-2003, early into the HMR Pathfinder programme, the Commission for 
Architecture and the Built Environment (CABE) made a statement on behalf of all 
of the national agencies, saying ‘… (w)e have an opportunity that cannot be squan-
dered; the policies and proposals of this government could impact around one mil-
lion homes and the communities that live in them … (n)ot since the 19th and early 
20th century has England had to deal with housing renewal on the scale envisaged 
for this programme. We have a once-in-a generation opportunity to get it right’ 
(CABE 2003). This included the promotion of strategic advice on design quality, 
sustainability and, most significantly in practice, issues around the processes and 
procedures to follow to ensure quality and sustainability standards (CABE et  al. 
2003). In this context, there was a close national alignment between design quality 
and sustainability standards. CABE and others were saying that housing demolition 
should be a last resort and only undertaken after replacement proposals of higher-
quality and sustainability standards have secured statutory planning approval and 
with funding for delivery already in place.

It was correct in identifying a central role for masterplans, particularly those that 
were better aligned with statutory plans and longer-term thinking. In a lot of ways, 
this was simply restating in a more forceful manner, earlier recommendations 
(CABE et al. 2003) that decisions are based on robust evidence and market analysis 
(NAO 2007a), supported by clear objectives within approved masterplans. This 
advice and support certainly supported more advisors and a rapid growth in the 
masterplanning industry.

There was a delayed reaction to these concerns, with recommendations that top-
down government support was to include qualitative considerations into the policy 
scope for sustainable communities and not just to be about energy use (House of 
Commons 2005, ODPM 2005). Yet, short-term outcomes were being driven for-
ward at the cost of adequate consultation and engagement processes. There was also 
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too much geographical focus on tightly defined boundaries. These boundaries lim-
ited the potential of wider northern conurbations to deal with areas of low demand 
while failing to address the structural imbalances of housing demand between the 
midlands, the north and the south-east growth areas.

The delivery of the HMR Pathfinder programme alongside the Growth Areas 
then began a rethink of the processes for housing delivery. Indeed, the balance 
between affordability and sustainability had been central to government policy lead-
ing into the 2007 Housing Green Paper (DCLG 2007), and throughout this chronol-
ogy of policy there have been the repeating themes of quality, sustainability and 
affordability. So often ‘best practice’ precedents were sought to demonstrate firstly 
how these themes could be shown to be achievable together and secondly that the 
developing planning and development policy could in effect be internally consis-
tent. This was evident in the launch of the Code for Sustainable Homes as a new 
national standard for zero carbon development. This was a standard that was tested 
at the strategic scale of the sustainable community in high-profile national initia-
tives such as the Carbon Challenge and the Eco-Towns initiative, each designed to 
demonstrate the delivery of zero carbon targets in practice by working in partner-
ship with commercial developers. Yet, the tensions between raising standards and 
rapidly delivering housing numbers; or failing that, large numbers of demolition; 
remained unresolved.

In practice, the attraction of additional funding seemed to be too much of a draw 
for HMR Pathfinder bodies, alongside a second wave of authorities. Areas that were 
excluded from the first round of regeneration funding perceived themselves to be in 
competition for limited central government resources. At the time, many authorities 
considered it would be better to secure the funding through rapid action rather than 
long-term considered regeneration programmes.

For example, the second wave of pathfinder funding going to Teesside was initi-
ated on the basis that ‘HMR must not be seen as purely a clearance issue (para 12) 
… and that detailed collaborative masterplan and costed options to be created but 
led by the promise of central government funding’ (Middlesbrough Council 2005a). 
The suspicion that the HMR Pathfinder was largely a funding-led approach origi-
nated when their consultant’s report stated that ‘…(t)here is the prospect of major 
housing renewal resources for Middlesbrough’s Older Housing, if the strategy for 
tackling it is right’ (Nathaniel Lichfield and Partners 2004 p63).

This race for funding was in direct contrast to the policy objectives, where ‘(t)he 
objective for all the proposals is to firstly understand and establish the particular 
issues of the area concerned and endeavour to direct the market in these areas to a 
more sustainable position, removing their reliance upon public funding’ (Chapman 
2004 p32). Statutory requirements for local authority use of compulsory purchase 
powers for the purposes of land acquisition and assembly of development sites 
included the consideration of all viable options that implicitly included sustainable 
refurbishment. Yet sustainability, energy efficiency and the consideration of refur-
bishment as well as demolition and replacement were often ignored within practi-
cable decision-making in direct contradiction to many strategic policy requirements. 
There was little government interest in addressing the sustainable refurbishment of 
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the existing housing stock through financial incentives (SDC 2005). This leads to 
several high-profile examples, particularly in Liverpool and the Tees Valley, of areas 
being targeted for demolition without looking at any alternatives.

Nationally, there were deep political concerns expressed (House of Commons 
2005) that the programme reflects a demolition (Hetherington 2005) rather than a 
regeneration strategy, with ‘… criticisms (that) appear to confirm the worst fears of 
conservation groups, who claim there is no justification for pulling down historic 
terraces (and replacing) with poor-quality new homes’ (Weaver 2005).

So, belatedly in the programme, design quality and sustainability standards were 
more forcefully introduced as a prerequisite for financial support for new develop-
ment, including most of the high-profile exemplar projects. These standards were 
based on the accepted advocacy of CABE and others. In effect this was a policy 
acknowledgement of the findings of the underlying evidence base that drew on the 
prevailing set of collective standards being used throughout the planning system, 
albeit that the collective set of standards being adopted by the HMR Pathfinders was 
now recognisably that being used by central government agencies and as part of the 
‘common language’ being promoted throughout the design and construction indus-
try (NAO 2007b, Callcutt 2007). Throughout this period, the top-down imposition 
of quality and sustainability standards prevailed. These standards were defined at 
the national level, were restricted on the basis of practicality to quantitative mea-
sures that relate to individual houses and were imposed as a condition of public-
sector funding rather than through local statutory planning. So outside of any 
funding agreement, they were seen and understood simply as advisory standards 
and thus largely ignored by the development industry.

Yet these quality and sustainability standards did not always change the actions 
undertaken as part of the HMR Pathfinder programme. Within the Hull regeneration 
area, the major problems being faced were described as structural within the hous-
ing market. Specifically, policy research suggested that there was a lack of diversity 
and resilience in the mix of types and tenures (Gateway Pathfinder 2006). The 
regeneration area was characterised by large areas of homogenous housing, with 
regard to age, size, condition and tenure. A continuation of these characteristics and 
trends was assumed to make the area housing market vulnerable, and thus demoli-
tion continued on the basis of a homogenous local housing market. Similarly, in 
Teesside, underlying concerns appeared to have been generally accepted in that 
there was an imbalance in supply and demand that was having a negative impact on 
the town’s housing market. Yet, in reality this justifying evidence was crude and 
often ‘anecdotal’ (Middlesbrough Council 2005b para 18) with respect to local 
geography and spatial distinctions and guess work around the costs of stock 
improvement (para 25). Indeed, in spite of bespoke research highlighting that ‘(t)
here is insufficient comprehensive research to the carbon emissions of refurbished 
housing compared to the emissions from new housing when considering the require-
ment to demolish the existing stock’ (CABE Tees Valley 2007 p1), several authori-
ties within Teesside utilised arguments around sustainability and reduced carbon 
emissions from ‘potentially’ better quality replacement new housing to promote 
large-scale demolition of the older housing stock. Even when these arguments 
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lacked supporting evidence, they still progressed to several high-profile public 
inquiries and became the basis for compulsory purchase orders needed for large-
scale demolition.

And similar to the early criticisms of the regeneration work in Newcastle, the 
predominant fear in Middlesbrough was also about the destruction of existing com-
munities, with high-profile professionals employed to undertake the work (Barrie 
2009) stressing the value in strengthening and maintaining sustainable social net-
works as a precursor to effective urban regeneration.

The justification of low demand leading to proposals for demolition meant that it 
was being measured against property value or prices rather than affordability. This 
drew on planning methods from higher-level spatial planning, such as regional spa-
tial strategies and strategic housing market analysis. Thus, in practice properties 
were being targeted in many cases because they were simply ‘affordable’. Areas of 
homogenous housing were being targeted because they did not demonstrate the 
diversity and mix of types and tenures that were being advocated in these strategic 
planning documents. In many instances, people have had their properties compul-
sory purchase and have been unable to use the purchase cost to find any similar 
property that is affordable. It had the impact of increasing household bills (Ambrose 
and MacDonald 2001) and forced some families into poverty (McHardy 2001) as 
rents increase and other unexpected charges appear.

Indeed, the associated timescale for project delivery meant that planners were 
unable to address the existence and extent of supporting evidence used to both jus-
tify and inform decisions. The evidence-based approach to regeneration investment 
failed, due to the time delay between stated policy objectives, commissioned evi-
dence base and the creation of supporting research. Much of the required rushed 
research and masterplanning was a simple regurgitation of old knowledge in new 
clothes. Quantitative materials dominated at the cost of understanding the impor-
tance of design quality, sustainability and the potential to influence household atti-
tudes on urban living.

Towards the end of the programme, many communities that had experienced 
multiple well-meaning waves of regeneration, building up to the HMR Pathfinder 
tsunami, suffered from ‘regeneration fatigue’ (Armstrong and Pattison 2012). It 
seemed that the disconnection between different parts of the HMR Pathfinder pro-
gramme and different delivery teams, at all levels of government, meant that there 
was a gap between the programme ambitions and the anticipated and actual 
outcomes.

5.5  �Finding the Northern Way

In a speech to the Core Cities summit, John Prescott (2003) raised the importance 
of cities as regional economic drivers, saying that ‘(y)ou can't have a sustainable 
community without a strong local economy and the jobs that come with it. Previous 
government's forgot that. They built houses but they didn't build communities. … (t)
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hey forgot about what makes people want to live in cities. They forgot about people’. 
Prescott thought that ‘(b)y getting architects, town planners and developers to work 
together … (it had) … created a new “wow” factor in the North’ (ODPM 2004b p5). 
Yet, this so-called wow factor was underpinned by quantitative evidence around 
infrastructure and inward investment as much as any evidence about better quality 
design or sustainability standards. And to continue with this collaborative ‘wow’ 
factor, procedurally, regional development agencies (RDAs) and local partnerships 
remained in the driving seat with local authorities having a limited role alongside 
community sector, business and central government interests.

Following this, the ‘Northern Way’ as part of the wider Sustainable Communities 
Plan also embodied the idea of extending devolved power from central government 
to regional assemblies and regionally elected mayors with more power to coordinate 
activities. There were also significant roles for new Urban Regeneration Companies 
aimed at focussed and strategic interventions. Again, the proposed approach was to 
support coordination, integration and partnership working. Yet, in practice, it 
seemed that there were many political appointments sitting on the board of these 
agencies and corporations. Partnership working became a mystical process around 
internal coordination and agreement between the plethora of new agencies. There 
seemed to be a certain lack of trust of local politicians in allocating regeneration 
resources through this pick and mix approach to partnership building.

The financial crisis of 2007–2008 and the subsequent general election of 2010 
started to change things. The crisis around high-risk mortgages started at Northern 
Rock and their headquarters in the Newcastle’s suburb of Gosforth. In the midst of 
the first run on a bank in over 150 years, the underlying assumptions about the hous-
ing markets in the northern conurbations changed radically. In a period of growing 
austerity that seemed to affect the north most dramatically with its higher proportion 
of public sector employees, the 2010 general election removed Labour from power 
and returned a Conservative and Liberal Democrat coalition government. They 
wasted little time and little thought in halting many of the centrally funded regen-
eration programmes and organisations removing them in what became known as the 
‘bonfire of the quangos’ (HM Government 2010).

With a change in national government came the inevitable shift in policy empha-
sis. Firstly, more focus was placed on housing as a sector. The collation government 
became interested in the delivery of more residential units at a national level. This 
took place in a context where there had been significant shortfalls in the number of 
actual housing completions compared with the aspirational targets set against the 
demand evident in the strategic housing market assessments underpinning statutory 
planning documents around the country.

They also seemed to be suggesting that local government and the planning sys-
tem were failing alongside other limiting factors imposed on the housing develop-
ment sector, including the skills deficit within the construction sector (CITB 2003).

The coalition government’s assessment of the original HMR Pathfinder scheme 
as articulated by the Housing Minister Grant Shapps at the time was that ‘… local 
communities in some of the most deprived areas of the country were told they would 
see a transformation of their areas. But in reality, this amounted to bulldozing 
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buildings and knocking down neighbourhoods, pitting neighbour against neighbour, 
demolishing our Victorian heritage and leaving families trapped in abandoned 
streets. This programme was a failure and an abject lesson to policy makers’ (DCLG 
2011). Yet, damming criticism of the programme was not restricted to politicians. 
Writing about the Liverpool experience, comedian Alexei Sayle said that “… John 
Prescott’s cretinous Pathfinder scheme (working with) … the deposed leader of the 
city council, admitted that their efforts connected with Pathfinder … to compulso-
rily purchase and demolish thousands of 19th century homes had left many commu-
nities ‘looking like warzones’” (2012 p30). Localised anger around the plethora of 
poor outcomes from the HMR Pathfinder programme was almost universal, and 
what each individual programme team perceived in isolation to be NIMBY-based 
resistance to change was, in actuality, the dominant community response to the ill-
thought-out programme throughout the country. Alongside multiple admissions, or 
accusations, of failure at national and local levels was a fresh funding initiative to 
clear up the mess.

The resultant planning and regeneration blight is now being dealt with in a some-
what reactionary manner by throwing more resources at the perceived problems 
alongside the (re)setting of familiar metrics for assessing the benefit of spending 
this additional money. These included considerations such as the number of homes 
demolished and more positively the number of empty properties brought back into 
beneficial use. This was driven by an imposed requirement for the Department for 
Communities and Local Government to consider refurbishment options. Yet again, 
underlying this allocation of funding is a centralised approach, set out in bidding 
criteria (DCLG and HCA 2011) for local authorities aiming to produce ‘exit strate-
gies’ that are targeted at streets or urban blocks that are more than 50% vacant. On 
investigation, this metric was not derived from any sound evidence. Perhaps more 
worryingly was the potential for local authorities to ‘fix’ this figure by defining 
street and block boundaries to include the footprint of already demolished proper-
ties as part of the 50% of properties that can be considered vacant. In this approach 
to the calculations of the metric, the central government agencies and local authori-
ties were able to manipulate and direct their funding as they felt was required to 
finish the demolition job.

There were certainly aspects of self-interest for some local authorities in this 
clean-up funding. It seemed to be the case that completing the job of housing clear-
ances brought benefits in efficiency to the local authority and service partners with 
no more need for temporary site hoardings, security patrols, refuse collections and 
similar. It seems so obvious to policy makers that short-term limited capital expen-
diture to remove a problem is a better value to the public purse than the uncertainty 
of ongoing revenue expenses. There were also a range of quantifiable benefits and 
revenue savings arising out of the reduced need, or improved efficiency, in the pro-
vision of services (e.g. in the key performance criteria service savings; p5 DCLG 
and HCA 2011) that were being required in this new period of austerity.

So following a critique of a centralised programme that measured its success in 
part on the number of housing demolitions was another centralised programme with 
a similar trend in demolition metrics. This approach seems to be repeating so much 
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recent history for the ‘demolition-mad paternalism’ of the 1980s housing 
regeneration that has been described as ‘… a classic example of an anonymous 
bungling bureaucracy destroying a living community’ (Wates and Knevitt 1987 
p51). So more criticism (Waite 2012) emerged, this time of the replacement ‘clean-
up’ programme, yet again around additional demolition proposals in Liverpool, 
Teesside (Polley 2010) and other locations.

Reflecting on the outcomes which have fallen significantly short of addressing 
the policy aspirations, it now seems that any potential legacy of the HMR Pathfinder 
programme is the implicit approach to national retrofitting policy, albeit starting at 
the individual household scale. The basis for a significant level of demolition was 
on the basis of low demand and the poor quality of the existing older housing stock. 
Yet sustainability, energy efficiency and the consideration of carbon emissions were 
largely ignored within practicable decision-making in direct contradiction to many 
strategic policy requirements.

5.6  �Creating the Big Society

Throughout this transition period with the new coalition government, there was also 
a distinct, and suspiciously ideological, change in the policy emphasis from physi-
cal to cultural and social regeneration activities with the corresponding focus on 
localisation and the growth of codesign as an integral part of the planning and rede-
velopment process. Although commentators (O’Brian and Matthews, 2015) recog-
nised this shift in political emphasis, it was accepted as one of several sudden and 
reactionary changes to urban policy. The idea of ‘new localism’ became a fashion-
able ‘buzzword’ as well as an approach to pass decision-making responsibilities 
from central government agencies to local communities and with this any perceived 
blame for failures to deliver successful regeneration projects

This is perceived to be as much a move by the government to bypass inappropri-
ate and ineffective local authorities as it was about empowering local communities. 
It did however maintain an emphasis on sustainable design inasmuch as evidence 
does show there is a significant overlap, if not direct correlation, between community-
led enterprises and the emphasis on sustainability (Seyfang 2010). Yet it does seem 
to be difficult to then take these local sustainable practices and procedural innova-
tions and niche markets and support them at a larger scale. Devolved regeneration 
and support for sustainable communities also suggested multiple approaches, 
options and solutions. Expectations were that a diversity of planning approaches 
might emerge within the systems and that this ‘new localism’ would mean less of 
the top-down imposition of central government policies.

One key shift was the National Planning Policy Framework (CLG 2012) that, 
while placing sustainable development as a key function of the statutory planning 
system, also introduced wider requirements that collectively aimed to increase the 
delivery of housing numbers. This included assessment for ‘… people wishing to 
build their own homes’ (CLG 2012 para 159 p39) that bypassed local government 
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and placed responsibility and devolved budgets into the hands of local community 
organisations. The default approach was to approve and support the delivery of what 
in effect was a watered-down definition of sustainable development.

There was also a reinterpretation of ‘best value’ benefits for local authority work-
ing with the community sector. Devolved services and contracts could underpin 
co-operative groups and have multiple regeneration benefits (Boyle 2012), albeit it 
that community sector provision was possibly more attractive because it was 
cheaper.

The idea of design quality remained on the broad agenda and was supported by 
a national review of quality and sustainability standards through a review led by 
architect Terry Farrell. The consensus that assessing and measuring quality could 
remain objective enough for the statutory planning system to implement some mini-
mum standards remained. However, the standards started to relate to ‘evidence-
based design’ (RIBA 2015) where lessons were being learnt through the life of 
practical projects, from technical assessment through to post-occupation 
evaluation.

The devolution of funding around the sustainable retrofitting of individual homes 
also became part the Big Society focus. Schemes such as the Renewable Heat 
Incentive, the Green Deal and Energy Company Obligation (ECO) emerged as a 
means to achieve legally binding carbon-saving (Climate Change Act 2008) and 
fuel poverty targets (Warm Homes and Energy Conservation Act 2000) which were 
focused on the older building stock that was responsible for around one third of all 
carbon emissions. Yet, with poor financial incentives, overly bureaucratic proce-
dures and centralised management and validation procedures, all of these renewable 
energy and sustainable retrofitting programmes died a death, alongside the idea of 
the Big Society.

5.7  �Investing in the Northern Powerhouse

At the point of writing, the Northern Way is being rebranded and turned into a stra-
tegic statement of intent and investment strategy that links employment, training, 
connectivity and some limited investment on cultural initiatives. This Northern 
Powerhouse (HM Government 2016) is presented as a start for an ongoing conver-
sation with stakeholders. Yet the scope of the programme has been reduced to that 
of strategic infrastructure provision and regional economic development, hinting 
towards a strong economic bias in any ongoing investment programme.

At the same time, and under pressure from the development industry, central 
government has prevented local authorities from enforcing anything other than 
nationally recognised standards of sustainability through the statutory planning sys-
tem. The justification for this was superficially about simplifying the regulatory 
environment to support the delivery of housing. Yet under additional commercial 
pressure, they have simultaneously removed the Code for Sustainable Homes as a 
nationally recognised standard of sustainable design. This was justified on the basis 
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that statutory building regulations are of a sufficiently high standard to make any 
other standard redundant. In so doing, the implicit definition of sustainable design 
has been limited to energy in use. Many of the broader social and environmental 
aspects of sustainable design, and considerations at different scales of intervention, 
are simply being abandoned.

5.8  �Summary

The changing intentions behind urban design policy over the last 20  years have 
shifted from simple economic benefits to a wider integrated approach to environ-
mental and social benefits and then back to an economic focus. Yet, the challenges 
of building sustainable communities include the need to maintain a strategic over-
view of, and broad thematic scope for, planning. This is within an institutional and 
policy context where the dominant trend is for increasing specialisms and substan-
tive outcomes over process.

In the developing world of urban design policy, there has been a repeating para-
dox between the requirements for speed and responsiveness in decision-making and 
the bias towards lengthy statutory processes that maintains consultation periods and 
opportunities for debate. This mismatch between the timescales required for policy 
formation and politicised decision-making remains. There is an organisational 
investment in the time and resources needed to get any meaningful masterplan 
adopted. This has too often resulted in a misplaced momentum being generated 
behind the wrong sort of strategy.

The prevalent political confidence, that urban forms of development are inher-
ently more sustainable and will become a marketing attraction for the northern 
housing market, remains to be proven. Urban planners, architects and designers 
seem to be able to make people think positively about cities and give it a ‘wow fac-
tor’ but not necessarily to the point of getting people to actually move there. In a 
similar way, the assumption that sustainability, design quality and innovation, even 
supported by the right type of marketing, can address locational stigma and com-
pensate for higher density living in neighbourhoods with social problems and com-
paratively poor educational attainment levels may be slightly naive.

The idea of ‘patient money’ and thinking about quality and sustainability in the 
long term has been sidelined in policy. In spite of the extensive and mixed evidence 
regarding the value of sustainability and good design in theory, this has been uncon-
vincing in practice. The separation of capital and revenue costs arising from follow-
ing a traditional speculative development model has limited incentives for investment 
in quality and sustainability for those responsible for initiating development and 
little influence for those responsible for ongoing management and running costs.

Many of these practitioner concerns have been and are still the basis for discus-
sions around the reasons for why big plans fail. Whatever happens next in the pro-
gression of urban policy, there is a historical and procedural context within which 
any professional or politician works. This context, positive or negative, will have an 
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impact on trust, accountability, cooperation and support ultimately what could be 
understood as successful regeneration.

The need for an underlying robust evidence base remains strong and can underpin 
and justify the development of urban policy, even though there has been an empiri-
cal bias in the overtly technical and data-driven evidence that has too often misdi-
rected a politically motivated process. Thus, this evidence base has to be broader in 
scope and include the anecdotal and qualitative views from communities with a real 
knowledge of the economic challenges they are facing. This is important to balance 
the often misleading views stated and repeated in much corporate spin associated 
with many public bodies and organisations hoping to talk up the positive changes of 
a region or a city undergoing radical restructuring. The evidence has to help see 
through the hype.

What seems to be repeating too often is the historical emphasis on ‘end-state 
planning’, imposed from dislocated ministers in London, and the failure to under-
stand the nature of transition and adaptation. Perhaps we would be better to try and 
understand the dynamic and procedural aspects of planning and managing cities, 
accepting the inevitability of mistakes and failure within this process.

Finally, we would suggest that urban design is first and foremost a composite 
political act. The use of evidence and implicit bias within it, the distribution and 
criteria-based control of resources, the dominant ideology of the property market 
controlling regeneration (Webb 2010), the empowerment or disenfranchisement of 
communities and local councils, the evaluation of sustainability against viability 
and the ‘badging’ of successful projects are all small but significantly political acts 
that have supported the progression of a group of political cronies (Rodgers 2017) 
as they move from one reorganised regeneration quango to the next.
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Chapter 6
Reporting Corporate Sustainability: 
The Challenges of Organisational  
and Political Rhetoric

Christopher Gorse, John Sturges, Nafa Duwebi, and Mike Bates

The political voice of sustainability has broken. Presidential change in the USA has 
led to it hardening its tone, re-prioritising its stance and bringing a marked loss of 
climate change emphasis. The UK, another globally important economy, also 
amended its discourse making regulatory changes and dropping its commitment to 
zero-carbon buildings. The UK’s impending departure from the European Union 
(BREXIT) brings future disconnection from EU directives, which had tied the 
country to reduced emission commitments.

Political rhetoric and regulatory change brings uncertainty to those industrial 
organisations that have aligned their strategies to take advantage of sustainable 
practice. These developments are too recent to predict the impact on the industry 
and corporate sustainability; nevertheless, the position that industry has adopted 
prior to these changes is interesting. Will those organisations already committed to 
sustainability continue maintaining a social or corporate interest or will the changes 
bring sustainable and economic uncertainty?

A review of annual reports of multinational corporations for years 2010–2012 
was undertaken to understand the strategic positions that companies were taking 
with regard to sustainability. More recent reports and observations are then consid-
ered to provide insight into how organisations, both construction and nonconstruc-
tion, are reporting their current position. The review reflects on the corporate 
approaches conveyed to the outside world, the departures from their reports and the 
lack of certainty that current political changes are having on companies that have set 
their vision on sustainability investment. The review finds a divergence between 
the  corporate sustainability strategies and the emerging rhetoric from some 
governments.

C. Gorse (*) · J. Sturges · N. Duwebi 
Leeds Beckett University, Leeds Sustainability Institute, Leeds, UK
e-mail: C.Gorse@leedsbeckett.ac.uk 

M. Bates 
PLProjects, Meltham, Holmfirth, UK

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-74549-7_6&domain=pdf
mailto:C.Gorse@leedsbeckett.ac.uk


90

6.1  �Sustainability and Industrial Policy

In recent years, companies have been encouraged to improve their alignment with 
sustainability and social values (International Labour Office 2011). Evidence sug-
gests that where companies trade on the open market, there are benefits in adopting 
sustainable practice. For example, there are differences in stock market performance 
between companies that are classed as ‘low sustainability’ and those classed as 
‘high sustainability’ (Eccles et al. 2011). Similarly, Adams et al. (2014) noted per-
formance differences when evaluating companies on the Dow Jones Sustainability 
Index between 2008 and 2009 and showed that those with low scores on the SAM 
index had poorer stock market performance and were less able to see and find share-
holder value-creation opportunities. Eccles et al. (2011) reported that the benefits of 
those classed as ‘high sustainability’ companies were more strongly associated with 
the business to client sectors where companies competed on the basis of ‘brand’ and 
‘human capital’ or were involved in extracting large amounts of natural resource. 
Early work also showed that companies adopting sustainable practice and commit-
ting to more environmental and social responsibility gain brand and reputation 
advantage, plus economic benefits in stock market value. However, many compa-
nies are reluctant to invest in sustainability, awaiting possible new legislation to 
support their endeavours.

Recently, most companies could be divided into two groups: those voluntarily 
adopting environmental and social policies and those maintaining a traditional 
model of maximising profits and responding to environmental concern only when 
required to by law and regulation (Eccles et al. 2011). However, the general mes-
sage from governments and international offices then was that adopting sustainable 
practice would be beneficial and that those organising themselves for sustainable 
practice would be better positioned for the new markets coming along (International 
Labour Office 2011).

Upstill-Goddard et al. (2015) found that when gaining BES 6001 (BRE 2009) 
certification for responsible sourcing of products, the construction companies did 
not appear to adopt a strategic approach to certification, generally sticking with their 
existing environmental management systems rather than adapting to achieve greater 
recognition within the scheme. This is surprising, considering that companies may 
be competitively judged against the criteria.

In practice, for many companies tied to an ethical supply chain, organisational 
sustainability is now an established prerequisite, with prequalification question-
naires requiring environmental criteria to be met (Oke and Aigbavboa 2017; Hamani 
and Al-Hajj 2015). However, research on evaluating the value of strong environ-
mental positions taken by companies when competing for work has found that the 
emphasis on sustainability was not a highly placed deciding factor. When evaluating 
tendering processes and ranking prequalification criteria, sustainability was not 
identified as a main or sub-criterion for bid evaluation and thus was not one of the 
factors listed that influenced success (Puri and Tiwari 2014).
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Recently, it has been argued that sustainability is so important that it can no 
longer be ignored. Sustainability is integral to operation and survival and within 
stronger industry sectors is classed as innovative, forward thinking and capable of 
changing current markets. In some markets, it can be disruptive, creating a new way 
of working that displaces traditional practice. Innovation for sustainability is con-
sidered to be part of the ‘sixth wave of innovation’ and is something in which com-
panies must engage if they are to be accepted by their peers and society (Silva and 
De Serio 2016). Different approaches to business operation, manufacturing and 
construction that are efficient, lean and have less environmental impact have a 
higher social value and can provide the brand image that sustains business activity 
and creates new markets; nevertheless, some of the major industries have appeared 
reluctant to engage.

Construction and contracting have been found to lag behind other sectors in the 
adoption of innovative practice (Peansupap and Walker 2004; Lamprinidi and 
Ringland 2008). Furthermore, the Global Reporting Initiative found that reporting 
the practice of sustainability was not well-established in construction when com-
pared to other sectors, such as financial services or the electric utilities (Lamprinidi 
and Ringland 2008).

This chapter therefore seeks to examine the practices of heavy construction 
organisations and compare them with a sample of other multinational organisations, 
to interpret and better understand the corporate position companies are taking and 
their emphasis on sustainability. The discussion will also raise the question of how 
companies following a policy of sustainability may be affected by government rhet-
oric that places a different emphasis on future markets.

6.2  �General Remarks on Sustainability

True sustainability is more than mere environmental impact mitigation; the aim is 
to leave the world as far as possible as we found it, for future generations’ benefit. 
To do this, we must avoid polluting the atmosphere and the water supply, two 
items often taken for granted and which in the past have assumed to be ‘free’. 
Early industry went in for such ‘externalising’ of costs, where they took what they 
required and left any mess for others to clear up and to bear the expense involved. 
To be sustainable, we should clear up our own pollution and not impose these 
costs on others who may lack the means to pay. Our impact on the planet can 
either be positive and a benefit or comes with a burden and price that others have 
to address.

We should also be sparing in our use of resources; Dieter Helm’s words on natu-
ral and man-made capital are most apposite in this respect. Besides undesirable 
effluents and pollution, much manufacturing leads to the production of scrap or 
waste material as by-products. Improving processes to minimise scrap production 
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and the recycling of such scrap are obviously desirable. We should also, wherever 
possible, source our raw materials from those classes of materials that are:

•	 Renewable
•	 Recyclable
•	 Available in such large amounts that the effects of their depletion are minimal

To avoid placing undue strain on resources and energy, it is desirable to source 
materials and labour as close as possible to manufacturing activities. Products 
should be designed to facilitate disassembly after use to enable either re-engineering 
or recycling. Good design involves tailoring materials to applications where their 
properties are appropriate. For example, using polymers, which are chemically and 
thermodynamically very stable for transient and ephemeral uses, is a misuse of 
materials derived from oil, a non-renewable resource.

6.3  �Definitions of Sustainability

Based on information provided by the Institute for Sustainable Development, the 
concept of sustainable development was firstly referred to in the book Silent Spring 
published in 1962 when Rachel Carson described the interactions between the envi-
ronment, economy and well-being, and the book is regarded as a turning point in our 
understanding of sustainable development.

Almost 8 years later, debate turned to discussion of the ‘limits to growth’. The 
main question at that time centred on whether or not continuing economic growth 
would inevitably initiate dramatic environmental degradation and global societal 
breakdown. Reaching agreement on this subject was a complex task; however, fol-
lowing some years of debate and discussion, the resolution was reached that eco-
nomic development could be sustained indefinitely but only if development is 
modified to take account of its ultimate dependence on the natural environment 
(Pezzey 1992a, b).

Although the essence of the concept of sustainable development is clear enough, 
its exact interpretation and definition has caused intense discussions. Ciegis (2004; 
2008) suggests it is possible that the problem of terminology occurs in the concept’s 
dual nature, covering development as well as sustainability; we must also be com-
mensurate that sustainability is a term that the human race coined for their benefit, 
even if the aim appears laudable to preserve the plant and its environment in a ‘natu-
ral state’. It is useful to attempt to understand the positions that are being taken 
when we refer to the term sustainability or sustainable development.

The literatures on sustainable development are mostly oriented towards separate 
sectors from which they are produced. It is worth noting that the concept of sustain-
able development is difficult to understand and define. Sustainability often has dif-
ferent meanings depending on the literature and the context in which it is used.

There are almost 50 definitions and circumscriptions of sustainability (Niels 
et al. 2005). A few examples are cited below:
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World Bank (1987) Environment, growth and development. Development 
Committee Pamphlet 14, World Bank, Washington, DC

...satisfy the multiple criteria of sustainable growth, poverty alleviation, and sound environ-
mental management.

...elevating concern about environmental matters...and developing the capacity to imple-
ment sound practices for environmental management...are [both] needed to reconcile, and, 
where appropriate, make trade-offs among the objectives of growth, poverty alleviation, 
and sound environmental management.

United Nations (2000). ‘Cleaning Up Our Mining Act: A North-South Dialogue’

Sustainable development: a concept that implies the precautionary principle. A healthy and 
continued multi stakeholder consultation will go a long way towards ensuring 
sustainability.

O’Riordan and Yaeger (1994)

Sustainable development means adjusting economic growth to remain within bounds set by 
natural replenishable systems, subject to the scope for human ingenuity and adaptation via 
careful husbanding of critical resources and technological advance, coupled to the redistri-
bution of resources and power in a manner that guarantees adequate conditions of liveabil-
ity for all present and future generations.

United Nations Statistical Office (1992). ‘SNA Draft Handbook on Integrated 
Environmental and Economic Accounting’

Sustainable development means that economic activities should only be extended as far as 
the level of maintenance of manmade and natural capital will permit. A narrower definition 
of sustainability excludes the substitution between natural and man-made assets and 
requires maintenance of the level of natural assets as well as manmade assets. A sustainable 
development seems to necessitate especially a sufficient water supply, a sufficient level of 
land quality (prevention of soil erosion), protection of existing ecosystems (e.g. the virgin 
tropical forests) and maintaining air and water quality (prevention of degradation by residu-
als). In these cases, the sustainability concept should not only imply constancy of the natu-
ral assets as a whole (with some possibility of substitution) but constancy of each type of 
natural asset (e.g. of the specific ecosystems).

Although, Pezzey (1992a, b) argues that sustainability is simply regarded by 
analysts and modellers as a requirement to keep the consumption above some sub-
sistence minimum, most other definitions understand sustainability as providing an 
improvement, or at least maintaining, in the quality of human life, rather than just 
sustaining its existence. Digging deeper into the concept is necessary to progress 
towards clarity of a definition. Yet, the determination of the essence of ‘sustainabil-
ity’ cannot be an easy task and a concept to address all cannot be rigidly defined. 
O’Riordan (1988) and others have pointed out that the term is not always used cor-
rectly, and so definitions have been provided to clarify the meanings used.

The best-known definition of sustainable development was that of Brundtland 
(1987), and this report gave wide currency to the concept. However, our modern 
notions of sustainability date from the early 1970s. The UN Conference on the 
Human Environment in Stockholm in 1972, which addressed pollution issues in the 
developed world, emphasised that the environment was a vital development issue, 
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while Third World countries were more concerned with poverty. The United Nations 
Environment Programme (UNEP) was created as a result of this conference.

Consequently, the concept of a ‘sustainable society’ first emerged in 1974 at an 
ecumenical study conference called by the World Council of Churches on Science 
and Technology for Human Development. The definition began by stating the con-
ditions for social sustainability and the need for equity and democracy, rather than 
the more recent emphasis with environmental conditions. Interestingly, few people 
were aware of this work at the time, but it was the first time that concerns for global 
social and economic justice were given primary consideration. Previous confer-
ences focused only on pollution and environmental issues and were perceived in the 
Third World as First World concerns and irrelevant to them. Only when the notion 
of equity and the social and economic dimensions were recognised could sustain-
ability be seen as a truly international concern. So while the 1974 conference did not 
make a great initial impact, it was of primary importance and significance in the 
emergence of sustainability as we now understand it.

To further illustrate, the concept of ‘sustainable development’ surfaced in 1980 in 
the World Conservation Strategy published by the International Union for 
Conservation of Nature and Natural Resources. This document was written by a 
group of northern environmentalists and did not identify the political and economic 
conditions required to achieve sustainability. Because of these omissions, the docu-
ment failed to place sustainable development firmly on the international agenda, 
and again, the document was seen as a First World luxury and not relevant to the 
Third World.

In 1983 the United Nations set up the World Commission on Environment and 
Development (WCED) under the Norwegian, Gro Harlem Brundtland. This com-
mission produced the now famous report Our Common Future in 1987, which 
achieved two important things; it made clear that sustainability is about equity, both 
for current and future generations, and it gave sustainability international recogni-
tion and a high prominence.

The Brundtland Report drew together many important considerations that had 
previously been aired separately: the increase in population; the heavy demands 
likely to be placed on the Earth’s resources of materials and energy, environmental 
impacts, etc.; and, most importantly, the need to change the direction of develop-
ment towards achieving a more just and equitable treatment of every nation’s needs 
while conserving resources for future generations’ benefit. They called this ‘sustain-
able development’, famously defined as ‘development which meets the needs of 
today without compromising the ability of future generations to meet their own 
needs’. The report addressed peoples of both the developed and developing worlds 
in saying that ‘business as usual’ was not a viable option, and because of this the 
report was universally accepted, the terms ‘sustainability’ and ‘sustainable develop-
ment’ became common currency, and people have come to recognise its 
importance.

An important consequence of this was the so-called Earth Summit held by the 
United Nations in Rio de Janeiro in 1992. The objective was to turn Brundtland’s 
broad aims into workable, sustainable policies by the governments of the world. The 
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Kyoto meeting followed in 1997, when the protocol on carbon emissions was drawn 
up and signed by some, but not all, nations. A second Earth Summit was held in 
New York in 2002, the 10th anniversary of the Rio meeting. These three confer-
ences promised much, but delivered much less. They needed the co-operation of all 
major governments, and this did not happen. For example, the Kyoto Protocol was 
never signed by the USA or China, which saw a limit on carbon emissions as poten-
tially damaging to their industries. Concerted universal action at government level 
has not been achieved, but work on measuring sustainability has continued in aca-
demia, in research institutes and in industry.

While Brundtland provided a comprehensible definition of sustainable develop-
ment and raised its profile, the report offered no easy ways of measuring or achiev-
ing sustainable solutions to mankind’s problems. However, over the 30 years since 
its publication, scientists, engineers, economists, sociologists and political thinkers 
have all worked on the problem. Recognition of the social and economic dimen-
sions besides the environmental one led to the work of Elkington (1997) with his 
triple bottom line approach. Traditionally, economists considered the ‘bottom line’ 
in financial terms only, while Elkington made clear that there are social and environ-
mental costs as well and that no sustainable solution could ignore them. The triple 
bottom line approach has been enshrined in most of the work done in the last 
20 years on ways of measuring and assessing the sustainability of solutions to busi-
ness, industrial and political problems. While international co-operation has been 
somewhat disappointing, methods of assessing sustainability have been developed. 
The implementation of the broad concepts set out by Brundtland has been thought 
through and developed in detail into forms that can be taken up by companies and 
organisations. In developing these assessment methods, it is not merely a matter of 
balancing the social, economic and environmental factors, but rather working out 
the details of a true synthesis. One example of this work is that of Epstein and Roy 
(2003) who identified the following nine principles for improving sustainable 
performance:

	1.	 Ethics: organisations should establish, promote, monitor and maintain ethical 
standards in the way they deal with the organisation’s stakeholders.

	2.	 Governance: this is a commitment to manage all resources effectively, recognis-
ing the manager’s duty to focus on the interests of the organisation’s 
stakeholders.

	3.	 Transparency: the organisation provides timely disclosure of information about 
its products, services and activities, thus permitting stakeholders to make 
informed decisions.

	4.	 Business relationships: the organisation engages in fair-trading practices with 
suppliers, distributors and partners.

	5.	 Financial return: the organisation compensates providers of capital with a com-
petitive return on investment and protection of organisation’s assets.

	6.	 Community involvement/economic development: the organisation fosters a 
mutually beneficial relationship between the organisation and community in 
which it is sensitive to the culture, context and needs of the community.
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	7.	 Value of products and services: the organisation respects the needs, desires and 
rights of its customers and strives to provide the highest levels of product and 
service value.

	8.	 Employment practices: the organisation engages in human resource manage-
ment practices that promote personal and professional employee development, 
diversity and empowerment.

	9.	 Protection of the environment: the organisation strives to protect and restore the 
environment and promote sustainable development with products, processes, 
services and other activities.

Another example is due to Silvius and Schipper (2012), who identified various 
key principles derived from the concepts of sustainability, as follows:

•	 Sustainability is about balancing or harmonising social, environmental and eco-
nomic interests.

•	 Sustainability is about both long- and short-term considerations.
•	 Sustainability is about local and global orientation.
•	 Sustainability involves consuming income not capital.
•	 Sustainability involves transparency and accountability.
•	 Sustainability is about personal values and ethics.

6.4  �A Brief History of Industrialisation, Sustainability 
and Governance

The term sustainability attained prominence with the publication of the Brundtland 
Report in 1987. Since then, various authors, including Elkington (1999), Dresner 
(2008), Caradonna (2014) and Washington (2015), have reviewed its development. 
In tracing the origins of the ideas that led to our present conception, we can go back 
to the sixteenth century. Five hundred years ago, probably the most versatile mate-
rial we possessed was timber, as it was used for the construction of buildings, of 
ships, as fuel and as a reducing agent for the smelting of iron. The countries of 
Northern Europe had great forests, and supplies of timber were readily available. 
However, as societies developed and populations expanded, demand for timber also 
grew and the rate of consumption increased, to the point where people became 
alarmed that their great forest areas were disappearing. Forests are highly visible 
assets, and their loss was noticed. While the concept of sustainability had not yet 
emerged, it was recognised that conservation steps were required to preserve for-
ests; otherwise they would be lost, perhaps forever. Responsible people knew that 
mature forests could take a century or more to regenerate, and because of this, the 
earliest writings and legislation for the protection of woodlands date from the six-
teenth century. In England, parliament passed the Act for the Preservation of Woods 
(1543) (Moorhouse 2005). The opening words of the Act make this clear:
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The King our Sovereign perceiving and right well knowing the great decay of timber and 
woods universally within this his realm of England to be such, that unless speedy remedy 
in that behalf be provided, there is great and manifest likelihood of scarcity and lack, as well 
of timber for building, making, repairing and maintaining of houses and ships, and also for 
fuel and firewood for the necessary relief of the whole commonality of this his said realm.

In Germany, the earliest writings on sylviculture date from 1713 (von Carlowitz 
1713). In Japan Tokugawa Ieyasu founded the Tokugawa Shogunate in 1603, effec-
tively unifying Japan, ending decades of internecine warfare and ushering in a long 
period of peace and prosperity. This led to a great increase in building construction, 
sharply increasing the demand for timber. The threat of deforestation loomed, and 
the Shogun’s government adopted enlightened steps to remedy the situation 
(Diamond 2005). Their policy was implemented in three stages. Firstly, logged land 
was closed off to allow forests to regenerate. Secondly, guard posts were established 
on all roads and rivers to check on people shipping timber. These guards monitored 
the woodlands to ensure that the rules were obeyed. Finally, the government speci-
fied and updated the rules. The Shogun controlled a quarter of Japan’s forests, and 
he issued the rules about timber use. These measures proved to be very effective. It 
has been pointed out that historically, many societies that cut down all of their trees 
were unable to survive (Diamond 2005); thus governance over our natural resources 
not only impacts on economy but on the survival of communities.

China began its headlong drive to industrialise in the 1980s. This began slowly, 
but then the pace rapidly picked up so that timber consumption increased sharply 
and the threat of deforestation began to appear. In the mid-1990s the Chinese gov-
ernment issued an edict limiting the use of local timber to prevent deforestation 
occurring.

The next contribution to the sustainability concept was that of Malthus (1798); 
his famous theory was published in 1798 about looming mass starvation. He was a 
clergyman who had studied crop yields and population statistics, and he predicted 
that the human population would eventually be limited by starvation, unless more 
food could be produced. In his review of the development and evolution of the prin-
ciples of sustainability, Dresner (2008) identified the work of Malthus over 200 years 
ago as the beginning of the appearance of the term. His review outlines the relative 
importance of all the factors involved including population, consumption and deple-
tion of resources, environmental impacts as well as the social and economic 
dimensions.

However, during the nineteenth century, Spanish colonists in South America dis-
covered the existence of huge cave systems in Peru, which had provided nesting 
sites for millions of bats and birds over tens of thousands of years. These caves were 
filled to a great depth by very nitrogen-rich droppings. This guano made excellent 
fertiliser, and a large and growing fleet of ships began plying between South America 
and Europe bringing large cargos of guano for use as fertiliser. Many fortunes were 
made from this trade, and as a result, crop yields improved and the threat of starva-
tion receded.

By the end of the nineteenth century, people became nervous about what would 
happen when guano supplies were exhausted, and this concern motivated a German 
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chemist called Fritz Haber to develop a laboratory-scale process to synthesise 
ammonia (NH3) from hydrogen and nitrogen. Nitrogen exists as a diatomic mole-
cule (N2) in the Earth’s atmosphere in large quantities, composing 79% of the 
Earth’s atmosphere. Splitting this molecule is an extremely endothermic process, 
and Haber had to employ a combination of high temperature and high pressure to do 
it. He then teamed up with a German chemical engineer called Robert Bosch, and 
together they developed an industrial-scale process to manufacture ammonia in ton-
nage quantities. This process came on stream in 1913, but its wide-scale exploita-
tion only occurred after the Second World War. Highly nitrogenous, artificial 
fertilisers have been used in Europe, in North America and in China, and in fact, 
these fertilisers have been over-used to the point where nitrogen pollution has 
become a major problem.

In the late nineteenth century, the Swedish chemist Arrhenius predicted that with 
industrialisation, the CO2 content of the Earth’s atmosphere would increase and 
warming would occur. This has happened; in 1900, the CO2 content of the air was 
around 275 parts per million (p.p.m.), whereas today it stands at over 400 p.p.m., a 
huge increase and the driver for current global warming. Studies of ice cores have 
traced how the CO2 content of the atmosphere has changed over many thousands of 
years, changes that have been correlated with past temperature regimes.

The problems of atmospheric, water and soil pollution were identified as indus-
trialisation developed during the late nineteenth and early twentieth centuries. The 
winter ‘smog’ problem was recognised and correctly ascribed to uncontrolled 
smoke emissions from houses and from industry. Fish disappeared from rivers due 
to uncontrolled release of industrial effluents into rivers and streams. The construc-
tion of buildings on ‘brown field’ sites was inhibited because of pollution by toxic 
species in the soils of former industrial areas. Appropriate legislation was enacted 
and enforced by factory inspectors and environmental officers from local councils, 
and these problems have been ameliorated in the UK.

As the scale of human impact has grown, so has the realisation that these factors 
are all interlinked and are all connected to the growth in the Earth’s human popula-
tion. Much effort has been devoted to both the measurement and assessment of these 
impacts, but their scale has continued to grow over the years since publication of the 
Brundtland Report. Indeed, some people have become so concerned that they have 
even questioned whether Homo sapiens can survive beyond the twenty-first century 
(Rees 2003).

A new approach to sustainability has been proposed by Rockstrὂm et al. (2009); 
his research group has identified human impact on a global scale in nine key areas, 
and these are:

•	 Biodiversity loss
•	 Climate change
•	 Nitrogen misuse
•	 Land use
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•	 Fresh water supplies
•	 Toxic species release
•	 Aerosol particles
•	 Ocean acidification
•	 Damage to ozone layer

From the global picture, they have identified those areas where urgent action is 
required, many of these areas being interlinked. For example, land use impacts upon 
biodiversity. The trend in agriculture has been to create ever-larger fields so that 
farmers can take advantage of the latest agricultural machinery. However, removal 
of hedgerows has reduced biodiversity by destroying the habitats of numerous 
insects, small creatures and birds. Most of these creatures had a beneficial effect in 
controlling pests, and farmers now use pesticides as well as fertilisers. Heavy 
machinery can cause soil compaction, which leads in turn to greater soil erosion and 
run-off of fine soil particles and nitrogen during rainfall. So in this one example, 
land use, biodiversity and nitrogen pollution are interlinked.

It may seem surprising that biodiversity should be placed so high in this list, but 
we now recognise that we are part of the planet’s ecosystem and do not control it. 
The mark of a healthy ecosystem is that it contains a large number of species, and if 
we lose too many, the ecosystems on which we depend will not be able to cope with 
the demands that we place upon them. We are only now learning to recognise which 
species can signal danger if they are lost. There is a sense in which the CO2/climate 
change lobby (important as it is) have captured the sustainability topic to the exclu-
sion of other factors. The Rockstrὂm approach is therefore very useful in reminding 
of the other factors that are also important. More recently, the International Institute 
for Sustainable Development (IISD) outlined the timeline of sustainable develop-
ment as shown (Tables 6.1 and 6.2):

These reports and events are of major media and political interest but without 
recognition within the major industry sectors little will change. It is important to 
understand how sustainability as a company attribute is being adopted by different 
organisations and companies.

6.5  �General Observations from Company Annual 
Sustainability Reports

A review of a number of company annual sustainability reports, from different sec-
tors, offers a brief insight into how changes are being made to shape operating 
procedures to make organisations less environmentally damaging, more sustainable 
and socially acceptable. The extracts provide a flavour of how different the ‘on-the-
ground’ approaches are. A few examples from different sectors are provided in the 
section below:
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Table 6.1  Sustainable development timeline

Sustainable development timeline

1962 Silent Spring

1967 Environmental Defence Fund (EDF)
1969 National Environmental Policy Act
1970 First Earth Day
1971 International Institute for Environment and Development (IIED)
1972 UN Conference on the Human Environment and UNEP
1977 UN Conference on Desertification
1980 Independent Commission on International Development Issues
1980 Global 2000 Report
1982 The UN World Charter for Nature
1985 Climate Change
1987 Montreal Protocol on Substances that Deplete the Ozone Layer
1987 Our Common Future (Brundtland Report)
1988 Intergovernmental Panel on Climate Change (IPCC)
1989 Stockholm Environment Institute
1990 International Institute for Sustainable Development (IISD)
1990 Regional Environmental Centre for Central and Eastern Europe
1990 UN Summit for Children
1991 Global Environment Facility
1992 The Business Council for Sustainable Development
1992 Earth Summit
1993 First meeting of the UN Commission on Sustainable Development
1996 ISO 14001
1999 Launch of the Dow Jones Sustainability Indexes
2000 UN Millennium Development Goals
2002 World Summit on Sustainable Development
2002 Global Reporting Initiative
2005 Kyoto Protocol enters into force
2005 Wal-Mart institutes global sustainability strategy
2010 The Economics of Ecosystems and Biodiversity final report
2012 One of the first of the Millennium Development Goal targets is achieved
2012 Rio +20
2015 Paris Agreement UNFCCC

Duwebi (2017)

Table 6.2  Heavy construction sector

Company in the SAM index
Number of reports found containing relevant references to 
sustainability

Acciona
Fomento de Construcciones y 
Contratas

2 (3)
3 (4)

GS Engineering and Construction 1(1)
ASC 0 (0)
Hyundai E&C 0 (0)
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6.6  �Automotive, Mining Industry, Mobile Telephone 
Industry and Banking

Daimler, in the automotive sector, recently issued a directive to make the utilisation 
of as much recycled material as possible mandatory in the manufacture of their new 
vehicles. Since Daimler is highly regarded as a quality brand in this market, this 
commitment sends a powerful signal regarding the use of recycled materials to oth-
ers in the sector.

The automotive sector has suffered recent emission scandals; sustainability com-
mitments beyond emissions will assume greater importance as it attempts to rebuild 
its reputation. Once the statement goes public, social discourse through the web 
follows, with companies being held socially and publically accountable through the 
media. It will be interesting to see how such statements are measured in future 
years; nevertheless, a practical commitment has been made by Daimler and others 
in the industry.

Traditionally, mining has not had a good environmental image. However, most 
global mining organisations are now taking action to improve their reputation and 
bring positive impact to local economies. Formerly, once the minerals, ores and 
other materials were extracted, mine workings were usually abandoned leaving 
unsightly and often hazardous conditions. These companies now need to show more 
social responsibility, and their practices are changing. In their 2012 sustainability 
report, Anglo-American published and cited practice to be adopted when a new 
deposit of minerals or ores is identified for exploitation. The new site is surveyed in 
detail, and a full inventory of all the flora, fauna and natural features is recorded. 
Where necessary, samples of the plants are taken for cultivation and storage so that 
the site can be returned to its pristine state once mining operations have ceased. 
Clearly, while the geological impact is felt, the natural fauna, flora and wildlife are 
preserved. This in itself is a step forward, but Anglo-American also demonstrate 
good social awareness, recognising that a healthy and well-educated local work-
force will benefit them. To this end, they help to fund local infrastructure, health 
clinics, schools, housing and other amenities necessary to create a community that 
becomes mutually beneficial from the mining activity. Where roads are constructed 
as part of mining and processing needs, the road is built to a sufficient standard to 
form part of the local infrastructure once mining operations have ceased.

Industries are much more aware of the waste of resources and are taking steps to 
curtail and recycle such waste. Subtle changes to mass-production processes can 
have a major impact. China Mobile, of the telecommunications sector, issued a 
directive to reduce the amount of plastic waste in the manufacture, processing and 
packaging of their products. A modern mobile phone handset will weigh perhaps 
100 grammes, but as production is large, into the millions, the waste produced and 
plastic used are substantial. 10,000 handsets will weigh perhaps 1 tonne. In a recent 
report, China Mobile claimed to have improved manufacturing measures and 
achieved a reduction in plastic waste of around 8000 tonnes per annum. The adop-
tion of such measures has a considerable impact.
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It is interesting that changes to business processes that affect the way the 
consumer or customer interfaces with the supplier of a product or service can have 
a huge impact on the energy consumed and the travel needs required to access the 
service. The Itau Bank of Brazil recently provided details of how they contribute to 
sustainability by introducing operating systems designed to reduce the number of 
journeys that customers need to make to their local bank using their personal bank-
ing systems. In their investment banking systems, they have an investment appraisal 
set-up which analyses requests for investment funds in terms of sustainability and 
environmental impact, and those proposals deemed to be environmentally damag-
ing will not be funded. Effective weeding out of such proposals represents a major 
contribution to improving sustainability.

6.7  �Adoption of the Sustainability Term in Industry

In the late 2000s, increasing attention was given to sustainability by industries in the 
USA and EU, and progress towards more sustainable development rests on the bal-
anced achievement of economic development, social advancement and environmen-
tal protection. Industry’s main concern at that time was achieving green economy, 
green industry and green growth to help achieve sustainable development and move 
consumption and production into a more sustainable path in the long term.

Green industry mainly focused on the industrial production and development 
that promotes environmental, climate and social consideration into operations. 
Therefore, the main aim is about greening industry through a continuous improve-
ment of environmental performance regardless of sector type or locations. United 
Nations Industrial Development Organization (UNIDO) also referred to the need 
for achieving green industry by reducing the environmental impact of processes and 
products throughout:

•	 Improving production efficiency: using resources more efficiently and optimis-
ing the productive use of natural resources

•	 Enhancing environmental performance: minimising environmental impact by 
reducing waste generation, emissions and environmentally sound management 
of residual wastes

•	 Minimising health risks: caused by environmental emissions, along with the pro-
vision of goods and services that minimise the occurrence of such emissions

Another helpful element is green technology. Promoting best environmentally 
sound technologies helps in improving the production of goods that reduce negative 
environmental impact. A green industry technology recognised by UNIDO is ‘one 
which is incorporated or woven into the economic, social and environmental struc-
tures and best serves the interests of the community, country or region that employs 
it’. Some examples of green technology can be illustrated in the creation of tools 
and mechanisms to improve water productivity technology in order to reduce water 
consumption, also those innovative technologies to increase energy efficiency.
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Moreover, encouraging companies from different sectors to take more 
responsibility for their operation and participate in so-called design for environment 
(DfE) was found to be helpful in producing more durable, reusable and recyclable 
goods, products and services.

Very soon after deciding to explore how large corporations integrated sustain-
ability principles into their management, it was found that the leading companies 
published annual company reports which included substantial sections dealing spe-
cifically with sustainability. Many of these companies also published separate 
annual sustainability reports, all of which were downloadable. Much can be gained 
from company reports, not least a public commitment by the company to practise 
and change. It has been recognised that these reports can potentially form the basis 
of a study and continuous reflection. This initial insight is just that, but over time, 
reflections on how the content of these reports change and how practice relates to 
the reports will become of increasing public and political interest. The global cor-
porate giants have huge influence, but equally they are exposed to public criticism 
which can affect the markets they serve.

6.8  �Product Life Cycle and Unexpected Consequences

Nowadays, it is usually necessary to consider the product life cycle in judging 
whether a product and process is sustainable. The second half of the twentieth cen-
tury was occupied with cleaning up the results of early industry’s failure to consider 
the fate of its products once they left the factory gates and were sold. Victorian 
manufacturers considered that their responsibilities ended with the sale of their 
products. Nowadays, manufacturers are increasingly compelled to consider their 
products’ end-of-life scenarios, in other words, ‘cradle to cradle’ approach to con-
sider the whole ‘extended life cycle’.

It is important to consider both the process and the product when judging whether 
something is sustainable. For example, the product may be deemed to be a good 
contribution to the achievement of sustainability, but the process by which it is pro-
duced may not be or indeed be harmful. An example of this is low-energy light bulb 
manufacture, promoted in the Code for Sustainable Homes. Such light bulbs are 
filled with mercury vapour and are manufactured in China where health and safety 
legislation has been minimal or non-existent. People living in the city around the 
plant where the bulbs are made are suffering from major health problems caused by 
mercuric poisoning. The light bulbs are used in Western Europe in huge numbers, 
while the people of China pay a high price in ill health; therefore this process cannot 
be regarded as truly sustainable. A more holistic approach is needed. Governments 
can have a great influence on the markets that develop; recently we have seen some 
changes that are challenging sustainability and the direction that companies may be 
willing to take.
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6.9  �Sustainability: Recent Political Developments 
and Reactions

A degree of political uncertainty in energy and sustainability policy has been 
brought about as a result of recent political developments such as BREXIT and 
the US election (Watson 2017). Companies are concerned that their markets will 
be affected, and leading firms, including Kingfisher, BAM and ARUP, have 
lobbied the UK government to use its Clean Growth Plan and other political  
tools to tackle emissions from buildings (letter to Greg Clark, Secretary of State, 
WWF 2017).

Concern has been raised by the head of energy and climate change at WWF:

The low carbon economy represents a huge opportunity for UK businesses so it’s no won-
der that they’re desperately looking for longer term clarity that will enable them to invest in 
the technologies that we know can help to tackle climate change…. (Bairstow 2017)

A change in direction of the USA was signalled recently as the president signed 
an executive order placing economic and employment concerns above those of the 
climate change agenda (Merica 2017). President Trump argued that both growth in 
business and tackling issues of climate change can sit alongside each other, which 
is not so dissimilar to the position set out by the UK’s Chancellor of the Exchequer 
in its ‘Fixing the foundations’ review.

Productivity is the challenge of our time. It is what makes nations stronger, and families 
richer. Growth comes either from more employment, or higher productivity… …we need 
to focus on world-beating productivity, to drive the next phase of our growth and raise liv-
ing standards. (Osborne 2015 p.3)

There is evidence that the UK Department for International Trade is prioritising 
trade and growth ahead of climate change and illegal wildlife trade, in the wake of 
the BREXIT vote (Shipman 2017). In both the USA and UK, this discourse signals 
a relaxation of some the climate change legislation in favour of trade and economic 
growth.

As a result of this discussion, the question arises: if companies have positioned 
themselves for sustainability, what impact will the political uncertainty have on 
their market value? As these political changes are so recent, this research will not be 
able to expose evidence to reliably address this; however, the insights into company 
activity through their policies will provide useful context to explore the investments 
that companies have made. As time unfolds, future study will be able to explore how 
such events impact on an organisation position and how the statements which organ-
isation make change in response to political positions. Notwithstanding these recent 
changes, it is useful to look back at the positions that companies have taken and why 
there is so much concern over recent political statements.
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6.10  �Analysis of Company Reports: Research Method

The work presented here represents part of a recently completed study (Duwebi 
2017), which reviewed multinational global company reports and also a reflection 
in the light of the recent political changes to the sustainability agenda. The review 
exposes the position companies were taking and the strategy that they were adopt-
ing during the period 2010–2012.

In this research, ten industry sectors, based on the Dow Jones Sustainability and 
Robeco SAM Sustainability Index, were reviewed. In each sector, the five highest-
ranking companies identified from the SAM index were selected and related reports 
captured and the content assessed. While this study limits the research to those 
companies considered most sustainable by the index, it is of interest to know the 
sustainability positions these companies are reporting and how their experiences 
compare. For any organisation, future events can unfold as predicted, but also, and, 
just as importantly, in unpredictable ways. It is of interest to reflect on the sustain-
able positions adopted in the reports and the events that have unfolded.

6.11  �Sample Considered

The ten sectors considered for this research project were:

Aerospace and defence
Automobile
Banks
Chemical
Food and drug retailers
Heavy construction industry
Mining industry
Mobile and telecommunications
Oil and gas producer
Pharmaceutical

However, this section will just consider three sectors, the heavy construction sec-
tor, with the mobile and chemical sectors for comparison purposes. It will examine 
how the various company’s interpretations of sustainability align with the Brundtland 
definition and also how they have positioned themselves in taking up the sustain-
ability agenda, prior to the most recent political developments.

In selecting the sample, purposive sampling was adopted to capture an insight 
into the sustainability rhetoric of the higher ranking organisations. The review of 
archival research data provides insight into that reported and also provides a base-
line against which any deviation between planned and actual activity can be 
interrogated.
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The work is cross-sectional in that each report provides a snapshot of the 
company activities at that moment in time and across companies and is also longi-
tudinal in that annual reports for 3  years 2010–2012 were investigated (Duwebi 
2017). In light of recent political changes and to capture any trends or departures, 
more recent reports were discussed, but not investigated to the same degree as the 
main body of data reviewed. Threads of enquiry were followed, with the discussion 
following points of related interest. The more recent evaluation must be considered 
as an insight and prompt for further research rather than systematic enquiry.

Different types of company reports were recognised as information sources for 
this study and included risk management reports, citizenship reports, corporate 
social responsibility (CSR) reports, sustainable development (SD) reports, corpo-
rate reports (CR), beyond the mine (BTM) reports and summary review reports. 
Overall, 308 reports were included for review.

6.12  �Industrial Definitions of Sustainability: Alignment 
with Brundtland

With the aid of NVivo software, queries relative to the facet were used to explore 
and extract related data. It was recognised that many of the company reports were 
not produced with sustainability or the management of sustainability in mind. The 
method of searching and querying was iterative, looking for terms, capturing infor-
mation, recognising different related terms used (compared with those initially 
searched) and then repeating the search, using broader search terms. In this review, 
we stick to those terms which address sustainability and do not drill down to the 
level of detail beyond sustainability terms that were reported by Duwebi (2017).

6.13  �Discussion: Sustainability Within Company Reports

Analysis of the raw data relating to use of the term ‘sustainability’ showed that 
its use is not limited to environmental and humanitarian definitions, as would be 
expected. Thus, the context within which the term is used is fundamental to its 
interpretation. The information surrounding the word sustainability was expected 
to be of more relevance than the term itself. Considering the context of individ-
ual words is a logical step in developing understanding, and, in most cases, it 
becomes relatively easy to distinguish the nature of a word’s meaning and intent 
as the surrounding discourse is considered. Thus once the term sustainability is 
used within any document, it is important to consider the context and how com-
panies articulate the position into their operation and processes. The occurrence 
of discourse related to sustainability was noted and recorded in the tables below 
(Tables 6.2, 6.3 and 6.4).
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Not all heavy construction companies are making commitments or use of the 
term sustainability. At present, the leading organisations in this sector are not seen 
to be lagging behind those in other sectors. In the larger sample of research, indus-
tries such as aerospace, banking, food and drugs, mobile sector, oil sector, automo-
bile, chemical, mining and pharmaceutical were reviewed. In comparison with 
these, the degree to which the heavy construction sector use ‘sustainability’ rhetoric 
within their reports is comparable to that used in mining and pharmaceuticals. It is 
interesting that those companies using a greater amount of sustainability discourse 
were the chemical and automobile sectors. Within these sectors, the top listed com-
panies were most explicit about their commitments, placing greater emphasis on 
how they are progressing in this respect.

BMW’s (annual report 2010, p.171) dialogue aligns closely with the philosophi-
cal content of the Brundtland definition, giving equal consideration to ecological, 
social and economic development. They also use the term sustainability from an 
organisational perspective, referring to the relevance of corporate sustainability and 
its importance in three areas: resources, reputation and risk.

Similarly, Daimler (Daimler Annual Report 2010, p.251) defines sustainability 
in line with Brundtland, as:

Using natural resources in such a way that they continue to be available to fulfil the needs 
of future generations. In the view of the Daimler Group, sustainable business operations 
have to give due consideration to economic, ecological and social aspects.

Also, the following year’s Daimler Sustainability Report (2011, p.10) defines 
sustainability as:

Responsible corporate behaviour that leads to long-term business success and is in harmony 
with society and the environment. The company moves toward its goals by making sustain-
ability a firmly integrated aspect of their operations and by requiring and promoting a 

Table 6.3  Automobile sector

Company in the SAM 
index

Number of reports found containing relevant references to 
sustainability

BMW
Daimler

5 (9)
6 (9)

Fiat 1(1)
VW 1 (1)
Toyota 0 (0)

Table 6.4  Chemical sector

Company in the SAM 
index

Number of reports found containing relevant references to 
sustainability

AkzoNobel
BASF

1 (1)
1 (1)

Bayer 6 (9)
DMS 3 (17)
Dow chemical 0 (0)
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strong sense of responsibility for sustainable operations among all of their managers and 
employees throughout the Group. They include their business partners in this process and 
participate in continuous dialogue on these issues with their stakeholders.

With a lesser degree of emphasis than the previous two, Volkswagen’s report 
(2012a, b) (p.16) interprets sustainability as:

A call for a balance of economic, environmental and social objectives.

The comments from the Volkswagen group preceded the emission violations, 
which started to emerge following a ‘tip-off’ in 2014. However, it is claimed that 
some of the cars affected were in production as early as 2009 (Atiyen 2017). A 
recent review of the affair concluded that the root cause of the ‘unethical scandal 
goes back to business culture and structure of the company’. This suggests that 
compliance-based business ethics, like those used by Volkswagen, are failing to 
treat employees ethically and present employees with the dilemma of either losing 
their jobs or taking unethical action. The difference between the report and actual 
company culture and practice that led to the problem is evidenced through the emis-
sion scandal and company confession. Volkswagen attracted all the opprobrium for 
this, but they were following EU-wide policy in the drive to reduce carbon dioxide 
emissions. Government policy was based on the single issue of carbon dioxide to 
the exclusion of all else, including air quality and health considerations. Other man-
ufacturers have since owned up to similar practices, and this incident points up the 
dangers inherent in maintaining a single-issue focus by governments.

Returning to company reports from other automotive companies, the Fiat Group 
believes that:

Sustainability is not an objective in and of itself, but rather a journey of continuous improve-
ment essential for long-term growth. (Fiat S.P.A. Sustainability Report (2011) p.12)

Fiat makes no specific reference to the three aspects of the triple bottom line in 
any one part of their reports; instead, they refer to the three elements either indepen-
dently, or as shown below, with social and environmental aspects being 
considered.

Over the years, the Group’s sustainability strategy has resulted in a variety of projects 
designed to promote increasingly sustainable mobility, help protect the environment and 
natural resources, ensure the health and safety of employees, invest in their professional 
development, and build a constructive relationship with local communities and commercial 
partners. The desire to continue growing in harmony with people and the environment is 
embodied in the Sustainability Plan. (Fiat S.P.A. Sustainability Report (2011) p.12)

The comment places emphasis on a culture of growing professional 
development.

This sector also provided the highest number of references to sustainability.
In their annual report 2010 (p.205), BASF Corporation aligns to the Brundtland 

definition of sustainable development. Meanwhile, the AkzoNobel 2012 report 
(p.163) only makes an oblique reference to global sustainability. They see sustain-
ability as connected to every area of business, stating that:
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By doing more with less, sustainability value will be fundamentally connected to business 
value. We are making sustainability profitable by tailoring solutions to our customers’ 
needs today and in the future and by future-proofing our supply chain.

Another chemical corporation DSM (Dutch State Mines) introduced their 
approach and understanding of sustainability in their integrated annual reports 2010 
as a way of creating brighter lives for people today and in future through connecting 
their unique competencies in life and material sciences to create solutions that nour-
ish, protect and improve performance. DSM focuses on the triple bottom line of 
economic performance, environmental quality and social responsibility pursued 
simultaneously to create value for all stakeholders. Furthermore, in the same report 
(p.11), they state why the commitment is important for the company’s future: ‘sus-
tainability will be the key differentiator and value driver over the coming decades’.

In similar vein, the Bayer 2010 sustainability report (p.6) refers to the impor-
tance of creating a balance between the three aspects of sustainability by stating that 
‘we can only be successful in the long term if we take ecological and social needs 
into account as well as economic considerations’.

All of the positional statements commit to sustainable development to ensure 
readiness for future markets.

6.14  �Heavy Construction

Within the companies listed, the evidence suggests that the heavy construction sec-
tor is as cognisant of sustainability as other sectors and is concerned with improving 
its social, economic and environmental sustainability indicators.

Acciona’s 2010 annual report (p. 10) referred to the company’s commitment to 
sustainability as going beyond generating economic value and stated that ‘we aim to 
contribute to development with a balanced business model for the benefit of future 
generations’. They then suggest that the company’s sustainability master plan 
2010–2013 (annual report 2010) rests on six pillars: innovation, environment, 
engagement with society, people, the value chain and governance, all aimed at 
achieving concrete goals of sustainability.

Fomento de Construcciones Contratas (annual report 2012) refers to the impor-
tance of sustainability in both construction product and process. This report (p. 447) 
states that ‘sustainable construction refers not only to managing environmental 
impact while the works are being executed, but also to management of the “prod-
uct” throughout its useful life’.

GS Engineering and Construction (annual integrated report 2012, p. 6) differs 
from this view and instead interprets sustainability as ‘creating value that can be 
shared among various stakeholders, as well as fulfilling their responsibilities as a 
corporate citizen’. Their vision of sustainability (annual integrated report, p.  7) 
relies on ‘maximising organisational competence based on core values of great 
innovation, great challenges and great partnerships to earn trust to grow as a 
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sustainable global company’. The aim is defined as ‘Pursue Growth by Creating 
Sustainable Value Together’ (Annual integrated report 2012).

The research shows that the use of the term, related terms and expressions, linked 
to sustainability (environmental, social and economic) creates company principles 
that add benefit when considering future markets.

6.15  �Later Information: Acciona – A More Recent Enquiry

A review of Acciona annual report in 2015a found no reference to ‘sustainability’, 
but there is a significant shift from earlier reports. The growth in renewable energy 
and the need for strategic positioning with emergent markets, which need to be 
sustainable, were recognised as a key business driver. The company has shifted 
from an acknowledgement of sustainability issues to one where it has positioned 
itself to take advantage of emergent economies and the need to engage with sustain-
able energy supply and also to adopt sustainable practice. Their sustainability report 
(2015b) complements their annual report. It details training and development 
initiatives  – performance incentives linked to sustainability  – and covers many 
aspects of practice and makes strong commitments. Interestingly, this was done 
even after the preceding years were seen as financially challenging and where the 
company had to restructure itself. Sustainability and business development are no 
longer seen in opposition but very much one and the same.

Acciona has assumed these challenges (United Nations General Assembly Sustainable 
Development Goals) as its own, and incorporated them into its business model… … (with 
a plan) to make Acciona a carbon neutral company. (Acciona Sustainability Report 2015b)

A key value remains a ‘concern for the environment’:

ACCIONA sees the fight against climate change, sustainable use of natural resources and 
protection of biodiversity as the main principles of its environmental strategy. Acciona 
(2015a), p.13

To play a leading role in transforming the planet’s infrastructure and in sustainable energy, 
while focusing on having a strong balance sheet, remunerating our shareholders appropri-
ately, and constantly seeking growth opportunities. Acciona Annual (2015a), p.10

In this line, last September, the United Nations approved the 17 sustainable development 
goals that will guide the investment agenda for governments, multilateral funds and private 
investors towards emerging economies in order to outfit them with infrastructure that con-
tributes to their development.

In this context. The integration of our construction, service and water businesses into a 
single Infrastructure division and the steps taken to enhance the selection of business oppor-
tunities, as well as risk and contract management, have begun to produce results, since 
order intake increased by 22% and our backlog by 13% in 2015. Acciona (2015b), p.9
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The reports and discussion show deeper commitments being made to a sustainable 
agenda and are interesting in that where companies like VW diverge from these, 
market and legal consequences follow. We now witness political changes that the 
companies will be responding to in future. The reports and positions taken by the 
organisations over the next decade, in response to these changes, will be interesting.

6.16  �Conclusion

The reports show that international corporations are making reference to, adopting 
and in some organisations embracing the concept of sustainability including its 
environmental, social and economic dimensions.

Over the years, many have positioned themselves for sustainability and the emer-
gence of related markets. The review of Acciona’s more recent company reports in 
2015 shows that the company has aligned the whole operation to embrace sustain-
ability and makes the company ready for the emergence of the new energy and 
sustainability markets. Some remain cynical that such statements are still part of 
relationship propaganda; however, such public commitments expose the organisa-
tion and make them publically or socially accountable.

Reports for 2016 are not yet available, so the evidence of how companies will 
react to recent political changes and relaxation of legislation cannot be reported. 
However, at a UK domestic level, there is some evidence of government lobbying, 
by construction firms, requesting clarity and change for the industry in the form of 
the Clean Growth Plan. It is clear that over the years, commerce has acknowledged 
the need to develop sustainable policies and to invest to be ready to engage. The lack 
of clarity is concerning for those in the industry that have invested to ensure that 
they can continue to operate when sustainability legislation is introduced, whatever 
effect the government policy changes will have when the company’s sustainability 
investments have potential to mature.

The indications from recent political changes show that governments are priori-
tising economic growth and trade ahead of climate change and environmental pro-
tection measures.
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Chapter 7
A Social-Environmental Interface 
of Sustainable Development: A Case Study 
of Ghadames, Libya

Ahmad Taki and Jamal Alabid

7.1  �Background

A house is the inhabited space that localises our memories in not only time but also 
surroundings (Coghlan 2010). The efforts to make buildings socially sustainable 
have been led by organisations such as Oxford Institute for Sustainable Development 
(OISD) but with difficulties in measuring the aspects of social sustainability 
(Lehtonen 2004). In vernacular architecture, the urban structure of the city is set 
according to the spatial location of locals’ social structures (Bramley and Dempsey 
2006). Glassie (1990, p.9) stated that “All architecture is the embodiment of cultural 
norms that pre-exist individual buildings. Vernacular traditions are characterised by 
a tight correlation between the understanding of these norms by designers, builders 
and users”.

Yet, the remaining social image in traditional buildings and towns, therefore, rep-
resents the engagement and participation of man within a building, which is more or 
less based on an established sociocultural order. Glassie (1990, p.20) stated that “All 
buildings must be designed with specific cultures in mind. What is right for us is not 
necessarily right for another culture”. However, in practice, the social and environ-
mental dimensions have not been integrated into a holistic approach in the design 
process, especially in highly dense cities (Bay 2011). Many in literature, including 
Abarkan and Salama (2000), Chojnacki (2003) and Elwefati (2007) stated that these 
social and environmental dimensions have been neglected in some developing coun-
tries due to ignoring and misunderstanding the values of local architecture and com-
munity needs. Golubchikov and Badyina (2012) also believed that there is a reciprocal 
impact between housing development and the environment where both are related to 
the climate and ecological change, particularly in contemporary constructions.
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While these studies clearly show the economic benefits of the concept of com-
pact cities, they also highlight the benefits to the city, human comfort, the indoor 
environment and living conditions. There was a sense of agreement that climate has 
been the major factor in shaping old settlements and being so often one of the most 
determinant in forming its buildings (Ben-Hamouche 2008 and Sundarraja et  al. 
2009). On the other hand, different groups believe that the cultural and local condi-
tions, including materials and building methods, have a greater impact on how cities 
were built (Cofaigh et al. 1998). However, lessons acquired from previous genera-
tions in traditional architecture dictate that existing social aspects besides climate, 
materials, topography, land cover and economy should be integrated into the design 
process of any residential scheme. Yet, the debate of which factors contribute most 
to shaping urban settlements, specifically between climate and culture, has not been 
resolved. As such, assumptions rely on a number of variables including the context, 
the observation angle of the phenomenon and the background of the debater.

According to many in literature, vernacular buildings are more climatically 
receptive to the environment than modern constructions (Howley 2009). However, 
in most cases, climate has been the main driver for local builders to identify the 
traditional building methods and techniques to achieve optimum comfort conditions 
with limited use of resources (Sundarraja et al. 2009). It can be said that traditional 
architecture may reflect the vernacularity of a place (sociocultural and historical 
context of locals) but may not be sustainable if dwellers are not satisfied regardless 
of the use of locally available materials, methods and techniques, natural resources 
and addressing environmental issues. This chapter discusses the design priorities of 
desert architecture responsible for the long-standing nature of the local architecture 
in spite of harsh environmental conditions while retaining social values and cultural 
norms. Ghadames housing presents a good example of how humans have learnt bal-
ance between the need for culture-specific design and coping with extreme climate 
conditions, both in syncytium with nature in such way to represent sustainable 
practices.

7.2  �Research Methodology

The methodology is qualitative in nature, using methods of field surveys to investi-
gate existing traditional housing design methods and strategies employed to bring 
coherence between nature and settlers in consistent systems. A number of tradi-
tional houses were visited to evaluate the indoor climate (thermal and visual condi-
tions) through temperature records, drawings and observations of design techniques 
and methods used in traditional housing. In addition, 12 interviews were conducted 
during the visit to the old town of Ghadames, to explore in depth, the locals’ experi-
ence and perception of traditional settlements and whether it has successfully met 
their basic needs. Although the analysis of the case study is descriptive, a dynamic 
simulation analysis also is used in an attempt to understand the way these houses 
were designed to naturally maintain acceptable indoor thermal conditions.
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7.3  �Ghadames

The case study is a town located in the Sahara Desert built over 400 years ago on an 
oasis that lies approximately 630 km to the south-west of Tripoli close to the junc-
tion between Libya, Tunisia and Algeria with an altitude of 340–370 m above sea-
level (Chojnacki 2003). Although the town was inhabited thousands of years ago, the 
existing fabric of traditional buildings goes back approximately 200  years and 
remains as it was. The location between the three countries’ borders is of importance 
to connecting the Mediterranean coast with central Africa. After local residents left 
the old town in 1985, it was added to the World Heritage List by UNESCO (Fig. 7.1).

According to Zifan (2016) Libyan climate is classified as six climatic zones as 
defined by the Libyan map of Köppen climate classification. Ghadames lies in the 
hot arid desert climate. It is characterised as having very low precipitation, far less 
than the potential evapotranspiration, with large temperature swings particularly 
during summer months, resulting in low humidity rates (Fig. 7.2). The hot dust-
bearing wind known as Ghibli has been the most dominant concern for locals and 
their regional architecture. The old town settlements represent a basic form of wind-
breaks erected in an inclined plane on the leeward of Ghibli surrounded by large 
green belt of palm trees to give some protection against undesirable summer winds.

7.4  �Social Integration and the Spatial Planning of Old 
Settlements

Ghadames settlements have integrated design solutions that highlight the impor-
tance of family privacy long before Islamic rules mandated it. The houses are 
divided into different zones for both males and females with the ground floor allo-
cated as semipublic, the first floor as semiprivate and then mezzanine and roof levels 

Fig. 7.1  Old and new towns of Ghadames
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for family use only. Females so often spend time inside homes and use mainly roofs 
to move from one house to another (Fig. 7.3). Meanwhile, males spend most of the 
time outside either taking up commercial or agricultural activities using semi-
shaded and shaded alleyways to move around the town. The old town is located in 
an oasis surrounded by farms with over 36 thousand palm trees (Ealiwa 2000). It 
can be said that the compact house design was successful in meeting locals’ privacy 
and social needs and allows them to comfortably practise their cultural norms and 
beliefs.

The lifestyle and city structure necessitated the creation of public squares and 
baths, and later mosques were added in the vicinity of these town facilities including 
the market after the Othman invasion. This unique structure illustrated by buildings, 
streets, alleyways and squares represents the life of its inhabitants and interrelated 
social relations. It should also be noted that farms surrounding the town dwellings 
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Fig. 7.2  Climate conditions in Ghadames 

Fig. 7.3  Social practice and microclimate features in the old town of Ghadames
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were also hedged by high and thick walls to protect them from being buried by sand. 
Each of these farms has a separate entrance leading to the main gates of the city, but 
also squares in between farms exist for meetings and for workers to rest and perform 
prayers.

In contrast, the new housing was not built according to the social structure and 
also has no relation to the natural surroundings. Almost each house possesses an 
outdoor courtyard that is hardly used for any purpose of social life. Although tradi-
tion is still strong in Ghadamesian society, the result of isolated dwellings has 
resulted in rapidly deteriorating social interactions. The connection to public spaces 
is lost among claims that walking to the mosque several times a day has become 
difficult. This civilisational and cultural change is taking place not only in Ghadames 
but across the Arab world and has affected the local communities in almost every 
aspect of life. Privacy is among the aspects sacrificed in contemporary houses with 
occupants now modifying their homes to suit their cultural way of life. This particu-
larly resonates with residents of flats.

7.5  �Building Form, Layout and Immediate Climate

There is an argument that building forms are required only to respond to the climate, 
while the climate can influence the building form but does not determine it (Cofaigh 
et  al. 1998). This is in contrast with Konya and Vandenberg (2011) and Ben-
Hamouche (2008) who believe that climatic conditions have the greatest influence 
on building form and design. They give an example of buildings found in the tropics 
which should differ from those situated in temperate regions. To a large extent, the 
sun’s path determines the form of buildings, and similarly, the traditional compact 
design in hot regions has explicitly been adopted to provide protection from the 
harsh outdoor environment. In traditional urban settlements, the choice of building 
form, structure, construction methods and materials is clearly related to local cli-
mate conditions. The courtyard style of housing has been always the example of hot 
climate dwellings (Nikpour et al. 2012, Leylian et al., 2010, Abarkan and Salama 
2000, and Edwards et al. 2006).

Understanding the features and ecological values of the microclimate early in the 
design process could help reduce energy expenditure and excessive reliance on 
mechanical systems of heating, cooling and other operational systems (Ralegaonkar 
and Gupta 2010). Traditional architecture in hot, dry territories is so often inwardly 
oriented, characterised by a central courtyard (Hyde 2008). The urban fabric of the 
old town of Ghadames is the epitomes of adaptation to the harsh and extreme cli-
mate conditions. The building form is highly compact and tightly interwoven, built 
on an incline, centralised to the south-west of the oasis, forming a large complex of 
townhouses (Fig. 7.4).

The form of the house and relatively small plot area (25– 50 m2) allows for mini-
mum exposure to solar radiation. The spatial organisation of rooms varies according 
to the privacy level and functionality. It is, therefore, constructed over three storeys 
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to accommodate a fully sheltered ground floor, consisting of the main entrance with 
stairs leading to the central living hall, guest room, storage and cesspit room. The 
first floor is a semiprivate family area centralised by a living room surrounded by a 
number of bedrooms. The central hall is built with steps leading to a mezzanine 
level consisting of other private bedrooms. Stairs lead up to the roof level where 
kitchen is found as well as shed space often used in the summer nights. It was noted 
that almost all houses in the old town are very similar in terms of space arrangement 
and organisation, and they only differ in size and number of rooms as well as the 
exposure level.

7.6  �Climate and Comfort in Traditional Architecture

Enclosure in buildings can be a key design feature in promoting the microclimate 
and indoor comfort conditions and consequently have an effect on the heating or 
cooling loads (Straube 2012). Traditional dwellings are of three storeys intertwined 
above alleyways allowing natural daylight and ventilation to pass through regularly 
spaced light wells. The surrounding vegetation is integrated into the land to play a 
role in moderating the microclimate of the town and protecting it against sand-
storms. The double height ceiling of the living room, ranging from 4 to 5 m, acts as 
moderator between the exposed roof and interiors. The roof aperture found in the 
living room is responsible for most of the daylight and ventilation brought to the 
house. According to Mezughi and Adawi (2003), the indoor environment of the old 
town is relatively cooler during daytime due to less direct solar heat gain and warmer 
at night because of the high thermal capacity of its building fabric. In addition, 
warm and cool air enters the house from different places within the passageways 
owing to the location of the light-well junctions and the fact that different pressure 
zones are created in street level due to variation in exposure to direct sun causing air 
movement driven by buoyancy force.

A considerable portion of solar radiation is reflected by the white external sur-
face, and the remaining is absorbed by the relatively thick and high thermal mass 
materials. Shading methods also ensure less exposure to direct sun. Dwellings differ 

Fig. 7.4  A typical traditional house in Ghadames
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in height and in the organisation of the rooms commonly found above roof level. 
These elements create and extend the time of shading, while parapet walls also act 
as shading devices (Fig. 7.5).

The first floor is noticeably larger in area than other floors as it extends to cover 
the pathway. The upper floor is allocated for the kitchen to ensure heat and smoke 
generated are driven away from the house, while the shed often faces north. The use 
of reflective materials such as mirrors helps distribute sufficient daylight deeper into 
the surrounding rooms. The relatively small openings and low ceiling height of 
rooms in vernacular architecture were commonly practised especially in hot cli-
mates. Cofaigh et al. (1998) stated that the height of a room must be controlled by 
its length to produce a better repose feeling. They also believed that if small win-
dows are correctly placed in conjunction with white ceilings, daylight is optimally 
delivered across the room together with the maintenance of thermal comfort 
applicable throughout the year. Importantly, this concept saves the need for blinds, 
providing a good level of sunlight in the room while avoiding the heat of summer 
days.

The current study found that there are slight differences between the outside air 
temperature in old and new towns of Ghadames which may explain the difference 
in the microclimates of the two areas. Summer nights in the Sahara Desert are col-
loquially known as winter of the summer where temperatures sometimes drop to 
less than 10°C. It is therefore very important to minimise the absorption of warmth 

Fig. 7.5  Natural ventilation during daytime in traditional settlements of Ghadames
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by fabric during the day through night purge ventilation and the use of fans to 
enhance air circulation. Cooler night air is heavier in density and therefore sinks 
down the house via the roof aperture, forcing warming air upwards with the assis-
tance of fans (Fig. 7.6).

Natural light or sunlight is a vital component to life that plays a primordial func-
tion in humans’ biological and psychological systems (Boubekri 2008). In fact, 
there are many considerable factors affecting the amount of the daylight available, 
including geographical location, weather conditions, time of the day and year and 
the building design form, layout and window design (size, position and orientation) 
(Alabid et al. 2016). The design principles of daylight should reflect the amount 
needed for the space as well as the expected heat generated. In addition, human 
well-being and productivity should be considered as a core concern of daylight 
principles and designers.

In the case of traditional dwellings in Ghadames, sunlight’s light is often unde-
sirable because of the heat, and hence direct sunlight is highly minimised, relying 
on diffused light instead. The roof skylight brings not only fresh air and daylight but 
also proximity to the solar cycle. Reflective surfaces compensate for the relatively 
small roof opening dispersing light into surrounding rooms. Windows integrated 
into roofs in this way ensure the daylight can enter the house with minimum expo-
sure to outside. This also makes it possible for dwellings to stand wall to wall, fur-
ther minimising sun exposure and maximising house size (Fig. 7.7).

At street level daylight is distributed in a way that maintains good visual connec-
tion to indoor and outdoor environment without compromising pedestrian thermal 

Fig. 7.6  Night ventilation and thermal mass strategies
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comfort. Semi-shaded alleyways mean that the sky is visible through light wells 
while protected pedestrians from its heat. The white finishing paint on the roofs and 
streets also contribute to increasing brightness of the space.

The water source, known as Eyin Alfaras, is a natural spring supplying the whole 
town with potable water through a number of streamline systems of canals that pass 
underneath the urban structure (Fig. 7.8). This water system plays a great part in the 
stability and creation of the microclimate in the old town of Ghadames. Water adds 
moisture to the otherwise dry climate and contributes to climate cooling in covered 
streets. Moreover, water flows by a gravity-fed system stimulating air current to 
circulate indoors, cooling and humidifying the indoor climate by latent heat 
exchange which in turn affects occupant thermal comfort.

7.7  �Social-Environmental Equilibrium in Built Environment

Understanding local context and conditions (geographical location, history, econ-
omy, climate, topography and general environmental conditions) is key for appro-
priate design related to architectural form, space, structure and selection of materials 
and even creating sustainable communities. As a matter of fact, humans have devel-
oped physiological and behavioural attributes over millennia as a result of exposure 
to varied climatic regimes although it is subjected to culture, place or time. On both 
urban and building design scales, Ghadames traditional settlements showed to be 
highly climatically responsive and also fulfilled and respected the social values of 
local society at least for the time at which they were constructed. Old settlements 
provided considerable passive cooling strategies, good use of daylight and more-
over a place where inhabitants are able to work and rest throughout the day, pro-
tected from the scorching sun and sandy hot winds. Sassi (2006) mentions strategies 
for sustainable architecture highlighting the significance of living in harmony with 
nature as it plays a fundamental part in improving quality of life.

Fig. 7.7  Daylighting strategies in the old settlements of Ghadames
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It is, therefore, clear that the builders of the old settlements thoroughly both the 
indoor and outdoor environments to be able to meet more than merely the basic 
needs. Indubitably, climate is one of the main driving and dominant forces in the 
solutions used to build old settlements in this oasis. However, there are other innate 
factors that must contribute to generate the forms of traditional architecture of the 
town. These consist of sociocultural and economic aspects, religion, constructive 
techniques, materials and resources available. The town indeed expresses its iden-
tity urbanistically, architecturally and behaviourally and is an ideal example of man 
living in harmony with nature (Fig. 7.9).

7.8  �Indoor Environment and Occupants’ General Perception

During the visit to the three case studies in the old town, interviews were conducted 
with a number of professionals. Furthermore, temperature was recorded and partici-
pants’ thermal sensation was assessed. Temperature measurements were taken in 
the central hall on the same day as the interviews, every 15 minutes for an hour as 
demonstrated in Table 7.1. The Table readings are an average of all records over that 
hour. Dear et al. (2013) found that comfort can be achieved at temperatures between 
25.5°C and 29°C with air velocity between 0.2 and 1.4 m/s. However, Arens et al. 
(2013) found that the majority of participants were comfortable at air speed ranging 

Fig. 7.8  Natural spring water and microclimate in the old town of Ghadames
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from 0.05 to 1.8 m/s, relative humidity of 60%–80% and temperature between 26°C 
and 30°C.

Surface temperatures of walls, floors and roofs were measured to find out the 
mean radiant temperature (MRT) that most likely denotes how thermally comfort 
the inhabitant is. Table 7.2 shows surface temperature records inside the living room 
during the visit to the Dar Amazagra house in the old town of Ghadames.

In some studies such as Ealiwa (2000) and Gabril (2014), comfort temperature 
was found to be highly dependent on outdoor temperature and also on surface 
temperatures. An equation has been derived to determine the comfort temperature 
based on MRT for Ghadames terrain as following:

	 T Tcomf mrt= + ±0 46 16 7 2. . 	

Fig. 7.9  Culture and environment balance in traditional settlements of Ghadames

Table 7.1  Indoor temperature readings in traditional house

Physical Parameter Case 1 Case 2 Case 3

Local time 14:00 pm 15:10 pm 16:05 pm
Globe temperature 30.0°C 33°C 31.0°C
Wet bulb temperature 20.0°C 21.5°C 19.8°C
Air speed 0.11 m/s 0.04 m/s 0.07 m/s
Air temperature 31°C 32.2°C 31.5°C
Relative humidity % 36% 38.7% 33.1%

7  A Social-Environmental Interface of Sustainable Development: A Case Study…
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According to the MRT found in traditional houses, the comfort temperature can 
be estimated as

	 Tcomf C= × + ± = ° ±0 46 31 7 16 7 2 31 28 2. . . . 	

This result is in agreement with a previous study carried out in 2013 to investi-
gate thermal comfort boundaries by surveying a number of traditional houses in 
Ghadames. Occupants were found to be most thermally comfortable at tempera-
tures of 29°C–32°C (Alabid et al. (2014)).

During the interview with a number of householders, the possibility of reusing of 
the traditional house concept in future housing designs was discussed while illus-
trating how it could contribute to reducing the constructional and operational costs. 
83% agreed to this and were convinced of its robustness as shown in Table 7.3. Only 
17% disagreed with the reuse of the concept by the reasoning that the interior design 
and layout of the traditional house concept would have to be entirely changed to 
meet todays’ requirements. Furthermore, they highlighted the fact that the younger 
generation are less likely to be able to adapt to this traditional way of life. The table 
shows interviewees’ opinions and reasons for agreeing to the statements.

7.9  �Conclusion

In vernacular architecture, culture and climate are no doubt the dominant concerns 
of building professionals. Together with other factors including availability of con-
struction materials, resources and even the technical capacity, they have influenced 
the final outcomes of the local settlements. Builders of Ghadames old town are suc-
cessfully dealing with one of the harshest climates of the Sahara Desert bringing 
harmony between natural and man-made systems while still representing local 
architecture and lifestyle. This study carried out field surveys to investigate how 
effective the old settlements of Ghadames are in addressing environmental and 

Table 7.3  Professionals’ views on traditional dwellings

Opinion Reason No. of interviewees %

Agree Reduces the building cost and land use
Suitable for climate
Similar concept has been already tested

10 83.33

Disagree Unless considering the new space layout
More likely to be unaccepted in the society

2 16.66

Table 7.2  Comfort temperature inside traditional dwellings of Ghadames

Surface T wall 1 T wall 2 T wall 3 T wall 4 T Roof T Floor MRT

Temperature 31.9°C 31°C 29.4°C 32.3°C 31.2°C 28.6°C 31.7°C

A. Taki and J. Alabid
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social aspects and, equally, the perspective of the locals regarding the current indoor 
and outdoor conditions. Interviews with locals highlighted the effectiveness of the 
old settlements with particular respect to social life and family privacy reflected in 
both the indoor and outdoor climates. Also, it should be noted that indoor thermal 
comfort was achieved, the majority of the time owing to the minimal exposure to 
sunlight both indoors and at street level. Furthermore, the combination of natural 
ventilation and thermal mass in the traditional homes together with night purge 
strategies helps maintain comfortable indoor temperatures. Water plays a significant 
role in moderating microclimate thermal conditions and creates a synergic system 
promoting community cohesion and outdoor interaction. Finally, the majority of 
building professions agree on the concept of reviving the old settlement design strat-
egies and adapting them to modern life as a sustainable architectural method with-
out compromising cultural values and traditions.
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Chapter 8
The Undervaluation, but Extreme  
Importance, of Social Sustainability  
in South Africa

Elizelle Juanee Cilliers

8.1  �The Doctrine of Sustainability and Spatial Planning

Sustainable development is contextualised as the trade-off among social, economic 
and ecological objectives of conservation and changes (Goel and Sivam 2014:61). 
Sustainability as a universal ambition recently became a land use issue, encapsu-
lated in the United Nations Sustainable Development Goals number 11, calling for 
inclusive, safe, resilient and sustainable cities and human settlements (United 
Nations 2017). This is no easy task at hand, in light of increasing urbanisation and 
development pressure, poverty and the growing importance of the green hype. Land 
use planning is therefore set as an arena in which conceptions of sustainable devel-
opment are contested (Godschalk 2004:6), considering systems thinking (Richmond 
1993) and ever seeking to balance the three interrelated dimensions of environmen-
tal sustainability, economic sustainability and social sustainability.

The doctrine of sustainable development derived from the economic discipline, 
captured in research of political economist Thomas Malthus in the early 1800s 
(Basiago 1999:145). Economists focused on the efficiency of resource usage and 
ignored the dilemma of resources depletion, until 1972 when the first influential 
work was published that questioned the sustainability of the paradigm of world 
economic development (Basiago 1999:146). The apprehension that industrial pro-
duction is eroding natural resources upon which economic development depend led 
to the UN Conference on Human Environment in Stockholm in 1972, bringing rep-
resentatives of developed and developing countries together for the first time in 
history, to debate humanity’s right to a healthy and productive environment (Basiago 
1999:146). The term ‘sustainable development’ was coined in the World 
Conservation Strategy drafted by the United Nations Environment Programme 
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(UNEP) and the International Union for the Conservation of Nature (IUCN) in 
1980, set to be advanced through conservation.

It was in 1987 that the United Nations World Commission on Environment and 
Development, chaired by Gro Harlem Brundtland of Norway, recalled the concept 
of sustainable development and defined it as ‘development that meets the needs of 
the present without compromising the ability of future generations to meet their 
own needs’ (WCED 1987). Thereafter, various worldwide events enforced the prin-
ciples of sustainable development, leading to the most recent Sustainable 
Development Goals. The advent of sustainability in science has since led planners 
to apply evolving notions of sustainability to the debate on successful city planning 
(Basiago 1999:148).

As such, concepts of environmental sustainability and social sustainability are 
now considered equally important to the original economic sustainability objective 
raised by the Political Economics in the 1800s. Environmental sustainability is 
enforced by environmental considerations which have become an integral part of 
developmental thinking and decision-making based on the expanded scientific 
understanding that environmental and related ecological systems are crucial to 
achieve urban sustainability (Thomas and Littlewood 2010:212; Wright 2011:1008). 
As such, ecological principles became a sine qua non for effective designs and solu-
tions for cities (Forman 2013), providing forward-thinking solutions to spatial plan-
ning (Landscape Institute 2013:1). Social sustainability, on the other hand, remains 
an elusive concept, often encapsulated in the concepts of social cohesion and social 
capital (Dixon and Woodcraft 2013), as two interrelated ideas (Carrasco and Bilal 
2016:127). However, urban theory provides no consensus as to which human settle-
ments embody ‘sustainability’ (Basiago 1999:148) and possibly the reason why 
social sustainability is renowned in literature as the least understood of the three 
dimensions of sustainability.

8.2  �A Spatial Perspective on Social Sustainability

‘Development, conservation and planning all exist in combination as part of a public 
corporatist agenda for pre-figuring the general good of communities within society, 
and for the benefit of individuals’ (Riddel 2004:49). Planning interventions that 
enforce ‘natural’ change patterns are justified on the presumption that such inter-
vention will make a useful difference to people. The core business of the profession 
of planning is engraved in social sustainability. However, planning traditionally 
focused on economic growth and more recently on environmental conservation, and 
the notion of social sustainability was included as a mere spin-off. This is evident 
from the classification of sustainability in terms of ecology, equity and economy 
(refer to Fig. 8.1) where identified tensions (development conflict, resource conflict 
and property conflict) primarily related to the conflict between pro-developmental 
approaches versus pro-environmental approaches as explained by Cilliers (2009).

E. J. Cilliers
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The social dimension is underplayed in this regard. Research conducted by 
Godschalk (2004:8) called for the inclusion of ‘liveability’ as part of this sustain-
ability representation, creating a three-dimensional figure including the four values 
of ecology, equity, economy and liveability (refer to Fig. 8.2). Research acknowl-
edged that such social perspective will initiate new conflicts in terms of growth 
management, green cities and gentrification but would reclaim the social sustain-
ability focus.

From a spatial planning perspective, the connections between social sustainabil-
ity and the opportunities provided by the physical environment are becoming more 
apparent as land use management are set to guide urban growth to provide high-
quality living environments. However for such to realise, planners ought to compre-
hend the fine balance needed between natural and built environments and employ 
context-based planning, founded on community needs. This chapter argues that 
context-based planning forms the core point of departure for realising sustainable 
development, as context-based planning responds to social sustainability objectives, 
taking needs of specific communities and cultures into account and tailoring the 
planning of their environment, to reflect such.

Fig. 8.1  Conflicts among 
sustainable development 
values (Source: Godschalk 
(2004:6))

Fig. 8.2  The sustainability-liveability prism and conflicts (Source: Godschalk (2004:9))
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Context-based planning within the broader social sustainability umbrella is an 
especially pertinent field of research in post-apartheid South Africa in recognition 
of the challenges and inequalities faced by South African society, aptly exhibited in 
urban landscapes where millions reside in shantytowns and informal backyard 
rental accommodation (Lategan 2016). Ironically, social aspects are not given the 
same importance as environmental and economic aspects (Goel and Sivam 2014:1). 
Accordingly this chapter considered sustainability from a South African 
perspective.

8.3  �Sustainability from a South African Perspective

The South African perspective on sustainability was drawn from a qualitative 
enquiry into a literature review, followed by a reflection on six individual studies 
that were conducted in South Africa between 2014 and 2017 on diverse planning-
related themes. The literature review scrutinised the diverse benefits of green spaces 
in cities, relating to the three dimensions of sustainable development. It was illus-
trated that although internationally accepted, many of these studies have not been 
conducted within a South African context, and the validity thereof was questioned. 
In other cases contradictions with theory were eminent, and such was elaborated on 
in Sect. 3.2 as empirical investigation into the specific case studies. The reflection of 
the six individual cases provided insight into the unique social context and the 
impact that such have on planning studies. None of these cases aimed to investigate 
social issues, but findings illustrated deviations from theory, initiated by the unique 
social context.

8.3.1  �Literature Review Concerning three Dimensions 
of Sustainability

A literature review conducted for a research project funded by the South African 
Cities Network in 2016 (Cilliers and Cilliers 2016) employed theory-based sam-
pling as part of qualitative enquiring into the quantification of green space values. It 
identified various studies that captured the value of green spaces in terms of social 
benefits, environmental benefits and economic benefits and classified such for both 
household- and neighbourhood scales. The investigation identified that most of 
these studies were conducted internationally, confirming the limited data available 
to quantify the green values within local South African context. Table 8.1 captures 
the individual studies that were evaluated as part of the literature review in terms 
of the three dimensions of sustainability, where local South African studies are 
illustrated in bold text.
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In terms of environmental sustainability, several of these international research 
and theories could be translated to a local South African context, as proven to be 
true, despite South Africa being a developing country. Such include the enhanced 
biodiversity provided by green spaces in cities (Cilliers et al. 2013), the myriad of 
ecosystem services that these spaces offer to human societies (Stiles 2006:30), the 
provision of habitats for wild plants and animals (Stiles 2006:31) and increased 
intrinsic natural values (Van Leeuwen et al. 2009). There were, however, various 
research and theories identified that could not be verified for the South African con-
text such as enhanced water management approaches provided by green spaces 
(Sutton 2006), a concept that has not received much attention in South Africa, as 
well as the calculation of street tree costs (tree planting, irrigation and other main-
tenance) versus calculated benefits (energy savings, reduced atmospheric carbon 
dioxide, improved air quality and reduced storm water runoff), to estimate net ben-
efits of green spaces (McPherson et al. 2002). Such studies have not been conducted 
comprehensively in the African context, and the validity thereof could thus not be 
confirmed.

A similar trend was evident in terms of economic sustainability. The economic 
benefits of green spaces often refers to market values (Van Leeuwen et al. 2009) 
determined through hedonic pricing methods that place the attention on the impact 
of land use on surrounding properties (Irwin 2002) and the valuation of property 
prices linked to attractive environmental spaces, in comparison to properties in less 
favourably located areas (Luttik 2000:1). Research that could be related to the 
South African context included evidence on enhanced tourism activities (Swanwick 
et al. 2003) and increased inward investment in the area (CABE Space 2005), espe-
cially in tourist destinations. No local studies have been conducted to validate 
international findings relating to lower traditional infrastructure costs as a result of 
green space provision (Stiles 2006), lower emissions (Bolund and Hunhammar 
1999) and increased economic well-being (Beck 2009:240). The most evident con-
tradiction to international acclaimed theory was that of increased property values, 
due to proximity to green spaces (Cilliers et  al. 2012; Woolley et  al. 2003; Van 
Leeuwen et al. 2009). This case was further explored as part of the empirical inves-
tigation in Sect. 3.2.

In terms of social sustainability, an even greater disparity was evident between 
the international and South African context. Although access to and experience of 
nature are accepted as issues influencing human physical and psychological health 
and well-being (Stiles 2006:32), comprehensive studies have not been conducted in 
a South African context, especially considering the unique characteristics of urban 
and rural areas. The positive perception of urban green space values (Kazmierczak 
and James 2008; Kuo 2003; Chiesura 2004) are well described in international lit-
erature, linked to positive assimilation of values and moral attitudes (Sutton 2006) 
and enhanced urban liveability (Caspersen et  al. 2006). However, the issues of 
safety and social status seemed to place an entirely different dimension to the South 
African perspective on social sustainability, not acknowledge in the international 
planning arena. Such is elaborated accordingly in Sect. 3.2.
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8.3.2  �Reflection on South African Case Studies and Unique 
Social Considerations

The reflection of the six individual cases conducted between 2014 and 2017 on 
diverse planning-related themes in South Africa provided insight into the unique 
social context and the impact that such have on planning studies. None of these 
cases aimed to investigate social issues, but findings illustrated deviations from 
theory, initiated by the unique social context. It confirmed that urban planning is 
unavoidably context defined, and planning ideas cannot be based on general appli-
cability. The reflection on these case studies were thematically classified, relating to 
(3.2.1) the adequate knowledge and contextualisation of concepts (3.2.2), contra-
dicting results of the proximity principle in urban areas of South Africa (3.2.3), 
contradicting results of compensation hypothesis in rural areas of South Africa and 
(3.2.4) other social issues that impart sustainability.

8.3.2.1  �Knowledge and Contextualisation of Concepts

Misunderstanding and misinterpretation of concepts are often reasons for exclusion 
in practice. The concept of green spaces could serve as a worthy example to illus-
trate this challenge in terms of the South African context. The concept of ‘green 
spaces’ is well defined in the international literature as a qualitative open space with 
specific functions connected thereto (McConnachie and Shackleton 2010). However, 
in South African planning literature, official policies and databases, the concept of 
‘green spaces’ is often referred to as ‘open space’ by including definitions of ‘devel-
oped and undeveloped green space’ (Schäffler et  al. 2013:3). Open space could 
range from a vacant site to neglected natural area to sports field.

A quantitative community survey conducted in 2015 (Veiga 2015) in the local 
Fleurhof area, situated south west of Johannesburg in South Africa, confirmed such 
statement; 322 questionnaires were completed by residents (3.19% sample size) of 
the said area to capture their knowledge and perspective regarding green spaces in 
the area. Data of the convenience sample were statistically interpreted and p-values 
reported for completeness sake. Chi-square tests and symmetric measures illus-
trated statistical significant association between different questions, where p < 0.005. 
Findings revealed that 93% of participants considered environmental issues to be 
important, but only 39% of participants showed a good understanding and knowl-
edge of the concept of green spaces. Statistical analysis identified that younger gen-
erations were more informed about green spaces with an effect size of 0.248.

Another qualitative study conducted in 2016 (Huston 2016) investigated the 
understanding of professional planners relating to green spaces and green infra-
structure. Based on the same statistical method as the 2015 study, 13 questionnaires 
were completed by purposefully selected participants. 69% of participants illus-
trated knowledge relating to the concept of green spaces, but upon qualitative inves-
tigation, only 23% proofed to substantiate such understanding of the concept. Of the 
respondents working in the private sector, 40% claimed to never have included 
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green infrastructure as part of spatial planning projects. The research illustrated the 
misunderstanding and misconception of the definition of green spaces and green 
infrastructure among professional planners, and the unevenly distributed use of 
green infrastructure in practice. An evident correlation could be drawn between lack 
of knowledge and realisation of the concept of green spaces (and green infrastructure) 
in practice.

8.3.2.2  �Contradicting Results of Proximity Principle in Urban Areas

As proximity to green space was proven to be a key factor in international residen-
tial value (Konijnendijk et  al. 2013:21), a pilot study was conducted in 2016  in 
Potchefstroom (Cilliers and Cilliers 2016), situated in the North-West Province of 
South Africa, to test applicability of the proximity principle in local context. The 
proximity principle states that open spaces, in general, raise the value of nearby 
properties (Brander and Koetse 2011; Konijnendijk et al. 2013:21). Five residential 
areas, inclusive of 188 properties, were purposefully selected based on their prox-
imity to green space and was a refinement of previous research conducted by Cilliers 
(2010) and Cilliers et al. (2013), as illustrated in Fig. 8.3.

Research sites were not limited to a specific green space but ranged from recre-
ational green spaces to aesthetic green spaces. Only residential properties (zoned 
residential 1) in the more affluent areas of Potchefstroom were selected as previous 
studies indicated that the demand and supply for ecosystem services differ between 
the residential areas along a socio-economic gradient (Cilliers et  al. 2013). The 
function and accessibility to these spaces were considered in terms of safety con-
cerns as a factor impacting on value. Three zones within each of these areas were 
selected and sampled according to location and distance from the green space. 
Figure 8.4 illustrates an example of the zones selected in each of the areas.

The residential property prices were based on the municipal property valuations 
(Tlokwe City Council Valuation Roll) for the period 2009/2013, as provided by the 
local municipality (Tlokwe City Council 2010). The price per square meter of each 
property was determined and compared, and a mean value was determined for each 
zone. Data were analysed in terms of (1) ANOVA effect sizes, (2) ANOVA p-values, 
(3) ANOVA between means p-value and (4) Kruskal-Wallis p-value. The null 
hypothesis assumed that all areas should have the same property value irrespective 
of their distances from the green space. Significant differences would reject the 
hypothesis, and in such cases, Unequal N Honestly Significant Difference (HSD) 
test was used to compare the sample means pair wise with that of every other sample. 
Comparisons between Zone 1 and Zone 2, as well as between Zone 1 and Zone 3, 
in terms of the ANOVA effect sizes illustrated a large practical significant difference 
(≈0.8) between the mean, as well as the effect size within four of the five areas. 
Three of the five areas indicated that there is a statistically significant difference 
between the means (p < 0.05 ANOVA analysis) and between the groups (p < 0.05 
Krusal-Wallis analysis). In all five areas, Zone 1 had a lower price per square meter 
than in comparison to both Zone 2 and Zone 3 (Cilliers and Cilliers 2016).
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The proximity principle was rejected in this case study, as it found that residen-
tial properties located adjacent to green spaces had a lower price per square meter 
than properties located further away. Possible reasons for such contradictions to 
international findings might be related to ecosystem disservices, crime rates and 
noise (Konijnendijk et al. 2013:22; Perry et al. 2010). Given the unique challenges 
and characteristics of South African neighbourhoods, this researched called for 

Fig. 8.3  Greater Potchefstroom and location of study area and associated green areas (Source: 
Cilliers and Cilliers (2016))

Fig. 8.4  Example of selection of zones within each area (Source: Cilliers and Cilliers (2016))
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social issues (especially safety considerations) and ecosystem disservices to be 
addressed in integrative spatial planning approaches (Cilliers 2009; Cilliers and 
Cilliers 2016).

8.3.2.3  �Contradicting Results of Compensation Hypothesis in Rural 
Areas

Research conducted by Lategan and Cilliers (2017) reflected on the planning of 
green space and the related impact of informal backyard rental densification in 
South Africa, based on the compensation hypothesis. Data were retrieved from a 
quantitative research survey based on convenience sampling, distributed in Bridgton 
and Bongolethu townships, located on the outskirts of Oudtshoorn in South Africa 
in 2013, where 101 questionnaires were completed by residents of properties 
included in the demarcated area. Surveys were conducted with the assistance of 
chaperones, supporting the researchers in terms of points of entry to the community. 
Survey questions focused on respondents’ access to and use of public green space, 
domestic green space (gardening) trends and informal backyard rental particulars, 
where applicable. As a convenience and not a random sample was used, p-values 
were reported for the sake of completeness. Findings in the Bridgton/Bongolethu 
case study disproved the compensation hypothesis as an assumed increase in the use 
of public green space in compensation for private green space lost (Lategan 2016). 
Over 80% of the respondents claimed to make use of proximate public green spaces, 
but the majority did so infrequently, not as part of their daily or even weekly rou-
tines. Statistical analysis revealed that only an insubstantial number of respondents 
regarded public green spaces as their children’s primary play locales, with the 
majority still playing in domestic green spaces (private gardens), in both front and 
backyard spaces. The research illustrated the dissimilar functions of public and pri-
vate green spaces and that such could not be provided as a substitute for the other 
(Haaland and Van den Bosch 2015).

8.3.2.4  �Social Issues Imparting on Sustainability

As part of a qualitative inquiry into the planning of child-friendly spaces, structured 
interviews were conducted in 2014 with five purposefully selected experts actively 
working in the Vaalharts area, a typical rural area with high vulnerability, inade-
quate infrastructure and basic services, located across the Northern Cape and North 
West Provinces of South Africa. Data of the interviews were coded and thematically 
analysed to provide qualitative insight on specific issues identified as problematical 
within this rural area. Safety issues were revealed as most crucial consideration in 
this context. However, in terms of the urban context, broad reference to safety issues 
usually implies access to and from a space, referring to restriction and division of 
vehicles and pedestrian spaces, and in some cases, also crime considerations 
addressed in terms of lighting provision or visibility measures. In rural context, it 
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became evident that safety issues imply perceptions of crime, but more importantly 
it refers to restraint access to natural elements such as open water cannels where, in 
the Vaalharts case, it was linked to numerous drownings of children per year in the 
said cannels (Pienaar 2014; Kriel 2014; De Jong 2013). The research illustrated that 
social considerations were core in guiding spatial patterns and future development 
proposals.

Research of Cilliers and Rohr (forthcoming) stated how water provision and 
water management is considered more of a social concern than an environmental or 
economic concern in South Africa. This is due to the government’s promise to provide 
free basic services for the poor (Fisher-Jeffes et al. 2012), conflating water provision 
with broader social equity challenges, entailing being fair and specific, providing 
people with what is contextually needed in order to grant equal opportunities. In this 
sense the community needs are related to status and access to water services, thus 
not planned from a sustainability perspective, but solely from a social perspective. 
Again, social considerations are the main driver of spatial planning in this context.

8.4  �Conclusion: The Undervaluation, but Extreme 
Importance, of Social Sustainability

Sustainability thinking requires transdisciplinary research approaches. This is a 
daunting objective for cities, but even more so for cities in developing countries, 
still struggling with issues of illiteracy, basic service provision and increasing pov-
erty, exacerbated by increasing urbanisation pressures and budget constraints 
(Cilliers and Cilliers 2015; Kuruneri-Chitepo and Shackleton 2011). This research 
argues that the core constraint of realising sustainability in developing countries 
often relates to social issues, which is ironically the least understood of the three 
dimensions of sustainability.

However, from a spatial planning perspective, it is evident that social issues will 
from now on play the leading role when considering sustainability. The balance 
between the natural and built environments will be negotiated in terms of liveability 
considerations, enforced by solid context-based planning approaches. The research 
emphasised the importance of context-based planning within broader social sustain-
ability thinking, providing evidence of the unique social context in South Africa and 
the impact that such have on planning studies.

It was concluded that the literature-base supporting sustainable development 
objectives and practices in South Africa is limited, often relying on international 
accepted theories. Some research has recently illustrated the disparities between the 
international context and South African context, questioning the validity of translating 
international theories to local context, with specific contradictions to the proximity 
principle in one case study and disproval of the compensation hypothesis in another.

Adequate knowledge and contextualisation of concepts should be emphasised 
within a social sustainability approach. This has nothing to do with education levels 
or scope of training provided in developing countries but concerns the interpretation 
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of concepts. Misunderstanding and misinterpretation of concepts used in different 
context, or interchangeably in various disciplines, (Escobedo et al. 2011) lead to a 
value gap (Cilliers 2009), where different stakeholders value a concept different, as a 
result of the interpretation thereof. The concept of ‘green spaces’ illustrated such 
challenge where the international accepted definition could not be applied in local 
context. There is no typology for open spaces that is suitable for the South African 
context, and as such, if communities are probed to value these open spaces, it is often 
perceived as having no (social, economic or environmental) value, being an aban-
doned open area, a crime hotspot or area demarcated for future development. The lack 
of definition and contextualisation is visible in practice where qualitative green spaces 
are perceived as a scarce commodity. The social constraint (knowledge and interpre-
tation of the concept) are reflected in the spatial reality (lack of physical spaces).

The lack of adequate context-based research further constraints this problem. 
The actual value and benefits that green spaces might provide to South African com-
munities, both urban and rural, should be explored and translated to a monetary 
value, to substantiate the motivation thereof and build a case in favour of sustain-
ability planning. Methods, theories and equations of urban economics and green 
economics should be translated into urban planning approaches to inform decision-
making (Bertaud 2010:1; Luttik 2000:161, 162). It is within this structure that 
location-specific issues should be included, such as cultural preferences related to 
status (enclosed versus open spaces; access to services), and safety issues (actual 
safety versus perceived safety, for different stakeholders and communities).

Finally the issue of scale cannot be ignored when considering context-based 
planning. The majority of sustainable thinking and related theories refer to broader 
environmental processes at a regional scale that have not been translated more prac-
tically to a local government level tasked with implementation (Cilliers and Cilliers 
2016). This holds a great challenge for South African cities which are often defined 
by smaller administrative boundaries. Sustainability thinking should thus go beyond 
discussions on intergovernmental cooperation to enforce ground level implementa-
tion, engraved in social considerations.
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Chapter 9
Smart Eco-Cities Are Managing  
Information Flows in an Integrated Way: 
The Example of Water, Electricity and  
Solid Waste

Meine Pieter van Dijk

9.1  �Introduction

Smart cities are cities which manage their flows of waste, energy, people, goods and 
services in an integrated way. We all want to be smart and everything has to be 
smart. The benefits of attending a conference on shaping the urban future in 
Manchester were advertised in 2016 as manifold: explore innovative ways to use 
technology and data to make urban life safer, smarter and more sustainable. You 
would hear from those initiating and driving urban change towards a smarter city 
how to implement smart technologies to engage with energy, transport and other 
data. You would learn to explore new practices, new thinking and to obtain new 
contacts which would support you taking the next steps towards a more efficient 
city. Finally, you would network with organizations from across the globe to explore 
more efficient ways for the smart city revolution. The expectations are high.

In this chapter, we will first discuss the urban issues at stake and what a smart 
city is, but also provide some critical remarks about the smart city concept and 
compares it to concepts such as resilient and eco-cities. The following sections look 
at what this data processing-based approach to urban management means for urban 
water management and solid waste collection. Many of the examples are chosen 
from our research in China and Europe.
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9.2  �What Are the Issues?

Urban management starts with identifying the issues, preferably in a participatory 
way. We can classify the issues as economic, social or environmental and will give 
some examples. The Dutch association of municipalities (Binnenlands Bestuur 
2017a: 53) formulates as the major challenges for cities: constructing enough 
houses, the energy transition, investments in climate change adaptation and the 
digital city. At the same time, cities have to be competitive, pleasant places to live 
in, and they have to be resilient against all kinds of crises and disasters.

The problems of Third World cities are well known and are often larger than 
problems of cities in developed countries. This is not just because of the size of the 
population and a more rapidly growing urban population but also because of a 
smaller formal sector, which usually generates fewer funds for local governments 
while a large section of the population is living below the poverty line. Our definition 
in managing cities smartly is using information technology in urban management 
(Van Dijk 2006: 123).1 We will give examples of both developed and developing 
cities showing how they deal with these issues using modern information technology.

A different approach to these problems may be possible using the now available 
information technology (IT) and urban information systems (UIS). IT allows us to 
combine different information systems. Integrated analysis of urban issues, which is 
then possible, can help to improve urban management and hence reduce urban 
problems. Utilizing available databases in a proficient way in the urban areas may 
be a challenge.

Economic issues concern making your city a dynamic city. It means dealing with 
urban poverty, unemployment and the lack of competitiveness of certain cities, 
which may not manage to attract investment or renovate their centre.

Economic stagnation and recession may lead to all kinds of social issues, affect-
ing certain groups more than others. The dichotomy is usually between the poor and 
the rich, the migrants and the people born in the city, the people with education and 
the people with no or very limited education. It is the lower classes versus the newly 
emerging urban middle class and the government versus private sector 
representatives.

Finally, we want a sustainable city, meaning urban managers have to deal with 
environmental issues, including pollution, but also the consequences of climate 
change, which may imply flooding (Jakarta), drought (Northern China), or higher 
temperatures (all cities). There exist possible adaptation mechanisms in urban areas, 
but the question is to what extent do urban actors pursue these strategies. In the 
Netherlands, the bigger cities have plans to become more climate proof (e.g. 
Rotterdam 2008), but the smaller municipalities have a hard time to catch up. This 

1 The European Union (EU) has the Asia Urbs programme which provides digital links to best 
practice databases on, for example, ecological urban renewal, local European local transport infor-
mation systems and other best practices. The EU Horizon 2020 programme also offers funding for 
smart cities’ lighthouse projects (editor@smartcitiesconnect.org).
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is one of the reasons to also develop at the national level a Delta plan for spatial 
adaptation (Binnenlands Bestuur 2017b).

In this chapter, we will deal in particular with the economic and environmental 
issues. The social issues not dealt with concern inequality, segregation, the shrink-
ing of the middle class or consequences of globalization, etc.

9.3  �What Are Smart Cities?

You may be wondering what smart cities are? Townsend’s (2013) book on smart 
cities provides ‘An unflinching look at the aspiring city-builders of our smart, 
mobile, connected future’. In his words: ‘We live in a world defined by urbanization 
and digital ubiquity, where mobile broadband connections outnumber fixed ones, 
machines dominate a new "internet of things," and more people live in cities than in 
the countryside’.

What is specific about smart cities? There are at least three types of definitions of 
smart cities, definitions which may help to understand the urban metabolism, but 
also show that people do not always have the same thing in mind when they talk 
about smart cities:

	A.	 Emphasizing the use of modern technology, for example, the use of Internet of 
things for all kinds of problems (applied in a neighbourhood of Seoul, the capital 
of South Korea) and the importance of innovation for the city of the future (Box 
9.1).

	B.	 Stressing transition and adaptation to rapid changes, by pooling knowledge, 
sharing best practices and considering different initiatives to tackle challenges 
faced. This is the innovative planning approach used to create the cities of the 
future introduced by transition managers who want to increase our capability to 
adapt to rapid changes (Van der Steen et al. 2010).

	C.	 Pointing to different ways of managing cities, focusing on managing flows in 
cities and using information and communication technologies (ICT) and 
geographic information systems (GIS) to do that in an integrated way; this is the 
definition which I will use in the rest of this chapter.

Box 9.1 The Internet of Things (IoT): Some Examples
•	 Receiving warnings on your phone or wearable device when IoT networks 

detect some physical danger is detected nearby
•	 Self-parking automobiles
•	 Automatic ordering of groceries and other home supplies
•	 Automatic tracking of exercise habits and other day-to-day personal activ-

ity including goal tracking and regular progress reports.
•	 Location tracking for individual pieces of manufacturing inventory

Source: Shrouf and Miragliotta (2015).

9  Smart Eco-Cities Are Managing Information Flows in an Integrated Way…



152

The IoT can be defined as the interconnection of physical objects and other phys-
ical objects to serve the interests of human beings, animals or the earth in general.2 
The IoT is about physical objects with an intelligent interface to communicate with 
other objects, users and environments. It will transform our environment in many 
ways, including the ways we use energy, water and other resources within the ‘smart 
cities’ of the future.

I opt for the third definition. It means cities are no longer considered a collection 
of houses and roads, but rather the sum of a number of flows that need to be managed. 
Important flows which will be discussed briefly are the water cycle (including 
drinking and waste water), the waste and the energy cycle (including the reduction 
of the reduction of CO2 and other greenhouse gas emissions). Flow of goods and the 
resulting waste flows require waste minimization and integrated waste management. 
Mobility is a flow of people and goods and requires the development of integrated 
infrastructure and transport policies, etc. Sensors can be put at critical points (in 
bridges, traffic lights and parks) and digitally inform the authorities about air pollu-
tion (Qui and Van Dijk 2015), noise pollution or concentrations of toxic substances 
in surface water. 

9.4  �Managing Urban Information Flows

In Van Dijk (2006) a whole chapter is dedicated to the use of information technol-
ogy in urban management. A decade ago, the challenge was formulated as:

To design an integrated urban information system (UIS), which allows urban decision mak-
ers to preview the consequences of their decisions and to monitor the results of imple-
mented policies and investments. Such an integrated UIS will not only represent a powerful 
educational tool, but will also be of great practical value for urban managers.

It is emphasized that: ‘access to digital data allows more transparency and more 
participatory decision making in urban affairs by inhabitants and other urban actors. 
Computers also facilitate the provision of training and information to urban 
managers and the population at large’.

Examples of given applications are: ‘a (digital) land registration system as a 
basis for urban planning, property tax and housing policies. Another application 
could be related to taxing in general. Computers may be used to identify the assets 
of an inhabitant and tax him or her accordingly. Applications could also concern the 
monitoring of the spread of certain diseases, the effects of certain policies on target 
groups or the impact of credit programs on the development of economic activities 
by poor people’. See also Box 9.2.

2 This is my definition; putting it in general terms helps to emphasize the potential: warning and 
action on pollution, filling your fridge and milking your cows!
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Paulsson (1992) studied already the use of satellites, remote sensing and GIS 
analysis for urban planning in the Third World.3 The use of IT and UIS in, for 
example, Cebu and Dakar, showed different but very promising applications. It can 
be concluded that IT and UIS can be used for dealing with a range of urban issues, 
such as unemployment, poverty, participation, supplying urban services, etc. The 
challenge is to assess how existing data from larger IS can be combined for this 
purpose. A large-scale introduction of IT in the administrative, educational and 

3 Other examples of the use of GIS in urban planning have been studied by de Bruijn (1987) and 
Turkstra (1998).

Box 9.2 Applications of Information Technology in Urban Management
 1.	 Urban planning: planning becomes easier by using computers, but com-

puters also allow the planners to use geographical and socioeconomic or 
demographic data and combine these data through GIS.

 2.	 Social development policies: the use of IT and IS allows cities to define 
and implement social development policies tailored to the needs of the 
population and to monitor their effects.

 3.	 Land information systems can become tools of urban management if also 
used for planning and social policy purposes. Computers allow an objec-
tive and transparent registration of land ownership and changes in it.

 4.	 Participation can be promoted through IT: increased participation is pos-
sible through new technological opportunities. People can use the Internet 
to collect information and provide feedback or household data to local 
authorities.

 5.	 Monitoring locational changes: combining GIS software with data on the 
movement of people/businesses allows municipal authorities to monitor 
locational changes and to assess their urban management consequences.

 6.	 Dealing with urban congestion becomes easier if the transport department 
has good IS about the traffic movements and instruments to influence 
them.

 7.	 Monitoring environmental developments: data on air and water pollution 
can be transferred easily to a central computer, which can warn if certain 
thresholds are passed.

 8.	 Other urban management applications: a number of applications, which 
can only be mentioned. For example, using the Internet to inform small 
entrepreneurs about new technologies/products.

 9.	 Single sector-specific applications: in practice computers and data sets are 
often used for simple management purposes, such as registering the taxes 
or keeping track of the municipal finances.

10.	� Capacity building: computers provide great opportunities to train people 
and using computers effectively requires a lot of training.
Source: Van Dijk (2006).
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training systems of developing countries will most likely translate into a boost to 
their economies. It will create jobs, may open new markets and can lead to marked 
cost reductions in fields such as education and training. The necessary investments 
may be substantial, but if properly used, the gains would also be important.
Sometimes it is just a question of using existing data differently, which may now be 
possible because of the availability of more powerful computers.

This question can be raised: How much experience do we have with managing 
urban information flows now? Two important flows are the water cycle and the 
energy cycle. In this definition, smart cities are focusing on managing these flows. 
The challenge is to achieve integration in the framework of urban management, 
using modern information technology.

The easy examples concern utilities providing water or electricity. These exam-
ples immediately present some problems: how do we deal with mixing the different 
sources of energy (wind, solar, conventional) in a rational way, trying at the same 
time to reduce CO2 and other greenhouse gas emissions? In the water sector, we 
would also like a smart and a more ecological approach. For many cities facing 
climate change and water shortages, it means they should implement eco adaptive 
or integrated water resources management, which may mean trying to close the 
water cycle and focus on the most important issues together with the relevant stake-
holders. However, like in the case of energy, the challenge is also to use alternative 
technologies such as rainwater harvesting (Liang and van Dijk 2018), aquifer refill 
and water demand management, to increase the supply of water.

What can we expect in the cities due to climate change, knowing the sectors 
affected, in particular water and energy:

•	 High temperatures, more rain, less rain more volatility
•	 Necessary: to store water
•	 No to provide building permits for lower-lying areas
•	 Rainwater harvesting and separating grey and brown water
•	 Importance of the different levels of government, in particular, the household 

level

To make it more complicated, the different flows may interact. Treating your 
waste water in a closed water cycle may require energy, but also generates energy 
that you need to consider in addition to your existing energy flows. Plus, I have 
added the criterion sustainability. My definition of a sustainable or an eco-city is 
one that emphasizes that it is accessible to everyone. It is a city in balance with 
nature; a city that reduces, recycles and reuses waste; and a city that has closed its 
water cycle and is integrated into the surrounding region. The combination, smart 
green or smart eco-cities, requires different, more integrated or collaborating urban 
governance structures dealing with different sectors or issues, which are participatory 
and self-learning. There should be a division between different modes of governance: 
hierarchy, the market and collaboration. This requires leadership, an urban manager 
may play this role in my perspective: the mayor in many cities or the municipal 
commissioner in most Indian cities.
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These ideas had serious consequences for the definition of urban management 
which I use in my teaching and consultancies. In my book Managing Cities in 
Developing Countries in 2006, it was still simple. Urban management is ‘the effort 
to coordinate and integrate public as well as private actions to tackle the major 
problems inhabitants of cities are facing in an integrated way, to make a more 
competitive, equitable and sustainable city’. If this is too long for you, the short 
definition is: urban management is putting a plan into practice! When you go for 
managing flows, a new definition is required. If urban management is based on 
managing flows it means ‘getting the food into the city and the shit out of the city, 
and preferably in a sustainable way!’

9.5  �Critique of the Smart City Approach

Kitchin (2015: 1) formulates four points of critique on the rhetoric of smart cities, 
which according to him appear as nonideological, commonsensical and pragmatic. 
The four shortcomings are as follows:

	1.	 The lack of detailed genealogies of the concept and initiatives
	2.	 The use of canonical examples and one-size-fits-all narratives
	3.	 An absence of in-depth empirical case studies of specific smart cities initiatives 

and of comparative research that contrasts smart city developments in different 
locales

	4.	 Weak engagement with various stakeholders

We can add that using big data analytics and cloud-based services in managing 
smart city initiatives is also expanding market for control and will rise all kinds of 
ethical issues, like do we want the government to know all the time where we are and 
what we are doing? The Financial Times (13-8-2017) dedicated its House & Home 
section to the issue of ‘giving up our data and domestic lives to machines’. Everything 
becomes easier, yet: ‘the other side of delegation is loss of control’.

9.6  �Other Typologies of Cities

Urban governance structures are challenged because of local environmental issues 
and urgent events such as urban floods and drinking water shortages (Van Dijk et al. 
2017). Many different ways of classifying cities can be found in the literature.

Table 9.1 summarizes some of the best known ones. Given we discussed already 
the smart city concept, we will now go into more detail for the eco-city concept, the 
resilient city concept, the sponge city concept and the smart eco-city idea.
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9.7  �The Ecological City of the Future

In Beijing, there are about 30,000 ecological initiatives under way to make the city 
greener and more sustainable. To assess their governance structure and ecological 
character, Liang and Van Dijk (2012) reviewed how Beijing and its inhabitants deal 
with water and sanitation issues and climate change, as well as looking at pollution, 
energy consumption, solid waste, transport and housing.

What would the ecological city of the future look like? The eco-city of the future 
is not just about dealing with environmental issues. Such a city will also need a 
sound economic basis; appropriate solutions for its transport systems, for housing 
and for urban service delivery; and the provision of urban amenities. There is more 
and more attention for the quality of life in cities, and the presence of sufficient 
urban services and amenities is an important factor to make a city attractive.

The emphasis is on the experiences with adaptation to climate change in urban 
China. In the discussion about good governance, which was introduced by donors 
and donor organizations, there is often a cultural undertone. What is considered 
poor governance or corruption in one country according to certain norms and values 
may be considered as providing incentives in another country. However, the need 
for good governance and more transparency is often stressed to increase the chances 
of success of urban projects.

What are the eco-city initiatives initiated by the government, and are they actu-
ally working through at the local level? Li et al. (2013) studied how Chinese institu-
tions are developing policies to help local communities in Lanchang river basin to 
cope with problems of climate variability and change; they are mapping the relevant 
policies and interviewing stakeholders to assess how to improve drought 
preparedness. According to the constitution, the national laws made by the National 
People’s Congress (or its standing committee) set the principles, for example, for 
dealing with climate change. The national and local ordinances, which are passed 

Table 9.1  Classifying cities: some relevant concepts.

Type of city/reference Major characteristic

Climate-proof cities (Van Dijk 
2014a, b; Rotterdam 2008)

Focus is often on reduction of GHG emissions and 
introducing resilience

Cultural city (Florida 2004) Cities no longer places of manufacturing but of ‘cultural’ 
activities, which are important in the future

Eco-city (Van Dijk 2015) Different dimensions are suggested for defining ecological 
cities, such as their concern about the quality of urban life

Resilient cities? (Rockefeller 
foundation 2014)

Assessing the ability to learn, plan and recover from the 
hazards to which these cities are exposed

Smart city (Hajer and Dassen 
2014)

Smart eco-cities are managing flows of information in an 
integrated way

Sponge city concept (source 
water magazine 2017)

Efforts to slow, spread, sink and store runoff (mainly deals 
with flooding)

Sustainable or green cities (UN 
Habitat 2014)

A city that reduces, recycles and reuses waste and a city that 
has closed its water cycle and deals with pollution

M. P. van Dijk



157

by the state council or local councils, are used to work out the details. Subsequently, 
the ministry or local government concerned designs its own rules (according to its 
responsibilities) to implement law and ordinance. Governance is embedded in a 
larger system of regional, provincial, municipal and district level government 
structures (Hou 2000).

Chinese cities have introduced all kinds of policies and programmes to deal with 
issues like climate change and pollution. Many cities want to become more 
ecologically friendly, or eco-cities. Initiatives taken to become a more sustainable 
city or to create ecological neighbourhoods or eco-cities have been documented. 
Elements that recur are closing the water cycle, reducing greenhouse gas emissions, 
opting for waste minimization and integrated waste management and developing 
integrated infrastructure and transport policies. How are these initiatives governed? 
Several examples will be given. The challenge is to achieve integration in the 
framework of smart urban management, coordinating the efforts made by different 
stakeholders to solve the issues in an integrated way.

9.8  �The Sponge City Concept

The Chinese have developed the sponge city concept, to slow, spread, sink and store 
runoff.4 Many cities are improving the runoff of water and the capacity to store the 
rainwater temporarily. They created water absorption beds, for example, in Tianjin 
city. Infiltration by design helps recharge urban aquifers, mitigate floods and let city 
surfaces breathe. Cities choose between cisterns, rooftop gardens, retention ponds 
and permeable pavements to reduce half to nearly all runoff. The efforts are known 
in the Switch project (Van der Steen et al. 2010) and can be called water-sensitive 
urban design (WSUD in Australia), low impact development (LID in North America) 
or sustainable urban drainage systems (SUDS in Europe).

9.9  �Resilient Cities

De Jong (2016) defines urban resilience as ‘The ability to learn, plan, and recover 
from the hazards to which they are exposed’. We can make the definition of resilience 
more complex by adding that such a city should also be able to deal with these 
issues in a sustainable way.5 We need to develop an analytical framework allowing 
us to actually quantify what the major actors are doing. The major actors are at dif-

4 www.thesourcemagazine.org/sponge-ci t ies-can-chinas-model-go-global /?utm_ 
source=IWA-NETWORK&utm_campaign=16a2d396c8-The_Source_newsletter_28_Source_
list_30_08_2017&utm_medium=email&utm_term=0_c457ab9803-16a2d396c8-158952849
5 BUCEA has a programme to study what 30 Chinese cities are doing in the field of climate change.
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ferent geographical levels: the national, provincial, municipal and district level, the 
neighbourhood initiatives, the project developers and the individual households 
who may take measures to prepare themselves. Furthermore, it is important to 
distinguish different types of policies to achieve resilience: general policies, 
subsidies, planning requirements, demand management policies and other activities.

Let me give some examples of each category:

	1.	 General policies, at the national level create a market for CO2 emission trading 
rights and at the municipal level improve urban drainage

	2.	 Subsidies, at the national level to raise awareness for the issues; subsidies for 
adapting buildings (e.g. isolation) and for separating grey and brown water. At 
the municipal level for separating grey and brown water

	3.	 Planning requirements, at the national level low carbon electricity generation 
and at the local level requiring double windows or installing demo plants

	4.	 Demand management policies, at the national level for water and energy and at 
the local level by making available the necessary devices

Some initiatives are taken even at lower levels, for example, at the neighbour-
hood level: information dissemination activities to enable these initiatives. It helps 
if the governance structure is decentralized. Examples are energy-related activities 
such as installing isolation, providing joint energy projects, using the temperature of 
groundwater (groundwater temperature exchange systems), etc. Different actors can 
play a role; for example, project developers can provide or receive subsidies. 
Citizens can be promoted to engage in rainwater harvesting projects or build 
facilities for the separation of grey and brown water. Finally, it is possible to 
introduce demand management to limit the consumption of water and electricity. 
We will now deal with managing important flows, the flow of water and the flow of 
energy.

9.10  �Smart Eco-Cities

Van Dijk (2017) argues in favour of smart eco-cities. Cities are considered no longer 
a collection of houses and roads, but rather the sum of a number of flows that need 
to be managed. Important flows are the water cycle, the waste and the energy cycle 
(including the reduction of CO2 and other greenhouse gas emissions). In this 
definition, smart cities are focusing on managing these flows. The challenge is to 
achieve integration in the framework of urban management, using modern 
information technology.

A lot more is possible within existing urban systems if one is ready to think in 
terms of creative solutions, using experiences gained elsewhere. The challenge is to 
introduce environmentally and financially sustainable solutions. Beijing is unique 
in the world because it has a number of green or eco initiatives, for example, 
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legislation forcing all major new buildings to separate brown and grey water and to 
treat their grey water on the spot. The success of this policy is limited, however, 
since it is cheaper to buy clean municipal water than to make the effort of cleaning 
grey water and then using it for flushing the toilets and irrigating the garden (Liang 
and Van Dijk 2009).

Drivers such as rapid economic growth, urbanization, decentralization, climate 
change and a growing awareness of environmental degradation have created an 
enabling environment for citizens and entrepreneurs to take more initiative. An 
analysis of the multilevel governance structures in place has been carried out to 
determine the role of local governance structures and initiatives taken at the 
neighbourhood, building and household level to achieve more sustainable urban 
development. Citizens are taking the initiative to deal with the many challenges they 
are facing, which are partially climate change-related, in particular, the increasing 
incidence of floods in cities like Beijing and Wuhan. The research reviews the 
various reactions to climate change through a survey, followed by case studies in 
one or two of China’s most affected provinces (Li et al. 2013).

In Chinese cities, more initiatives are developing at the household and enterprise 
level to deal with the consequences of climate change. Making Beijing ready for the 
consequences of climate change is an issue of governance. Climate change and a 
growing awareness of environmental degradation have helped to create a situation 
in which people have become more aware of their physical environment. Owing to 
climate change, we note a growing awareness that a different approach is needed 
from the dominant top-down and command-and-control approach to environmental 
issues. More specifically, we need to know:

	1.	 How are climate change policies and programmes implemented at the city level?
	2.	 Which governance structures have been adopted by China to implement these 

policies and programmes?6

	3.	 What are the effects on citizens and at the enterprise level?
	4.	 Which initiatives do they take themselves to deal with the consequences of cli-

mate change, in particular, with floods?

A large number of initiatives to make Beijing a more ecological city have been 
launched, ranging from separating grey and brown water to financing sophisticated 
ecological projects in the framework of the Olympics in 2008 (Van Dijk 2009).7

6 Water governance has been reformed to achieve more integration and promote experiments to 
deal with water scarcity.
7 The paper gives some examples of problems in the urban sector in China. Subsequently the hier-
archy of Chinese government is explained, before describing the stakeholders in urban gover-
nance. A separate section is devoted to changes in the urban water governance structure that have 
already been implemented in Beijing.
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9.11  �Experiences with Managing Specific Flows: Water

Cities are threatened by pollution, climate change and rapid urbanization. For the 
water sector, this means getting enough clean water into the city and to do something 
with the waste water which flows out of the city. If that is not enough, the atmosphere 
may bring too much or not enough water. In the case of climate change, it is also 
predicted that rain will be more volatile. How do we deal with these issues? I will 
give some examples from the Switch project, which received EU funding to worry 
about the city of the future (Van der Steen et al. 2010), but leave out problems of sea 
level rise (Van Dijk 2016a). In this framework, Table 9.2 summarizes smart solu-
tions for urban water issues.

Rainwater harvesting is promoted in Beijing, both in the centre of town and in 
the rural areas of the city state. However, it has turned out that at the current price of 
electricity, and given there is no charge for pumping up groundwater, it is cheaper 
to continue to use groundwater than to invest in rainwater harvesting (Liang and van 
Dijk 2011).8

9.12  �Specific Flows: Waste

Cities are generating more and more waste, and in many Third World cities, the 
provisions to deal with the issue are not up to the standard. The recipe is reduce, 
reuse and recycle, using smart strategies (Binnenlands Bestuur 2007b: 20–22). 
However, the experience with this approach is limited in developing countries. 
Table  9.3 summarizes some of the possibilities to use IT in solid waste 
management.

Let us look at dealing with one special type of waste: e-waste (Van Dijk 2016b). 
E-waste is a term used to cover items of all types of electrical and electronic 

8 These projects are analysed below in terms of their success and governance structures.

Table 9.2  Smart solutions for urban water issues in China

Issue Smart solution Reference

Dealing with waste 
water

Separating grey and brown water and 
treating them differently

Liang and van Dijk (2009)

Water shortages Rainwater harvesting and aquifer 
infiltration techniques

Liang and van Dijk (2011)

Too much water Improved water management with 
sensors

Switch project (Van der 
Steen et al. 2010)

The issue of rainfall 
runoffs

Sustainable urban drainage systems 
(SUDS)

Switch project (Van der 
Steen et al. 2010)

Governance of urban 
water issues

Urban management using information 
technology

Liang and Van Dijk (2012)
Qiu and van Dijk (2014)
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equipment and its parts that have been discarded by the owners as waste without the 
intention of reuse, because this equipment has ceased to be of any value to its own-
ers. E-waste is one of the fastest growing waste streams globally. Since the Rio 
Earth Summit organized by the United Nations in 1992, the concept of sustainability 
extends to rendering basic services such as solid waste management and dealing 
with e-waste.

People are afraid of e-waste because of its possible negative effects on health and 
because it could pollute the environment. Indicators of unsustainable service 
provision concerning e-waste include irregular collection, open dumping and 
burning of solid and e-waste in open spaces. Often collection covers a small part of 
the country, cost recovery is limited or not existent and one notes poor utilization of 
available resources with no or very limited reuse and recycling.

In many countries the informal sector is handling e-waste. The small operators 
undertake segregation and dismantling of collected e-waste. A survey conducted by 
the Asian Development Bank in 2010 showed that in a small country like Bhutan 
there are mainly four types of e-waste: toner/cartridges, ink, IT equipment and used 
batteries. Reports emphasize that most e-waste generators are not aware of the 
implications of improper disposal of e-waste.

Bhutan is situated between India and China. Its government sector is getting rid 
of its e-waste by simply auctioning it to scrap dealers. The Department of National 
Properties (Ministry of Finance) collects the e-waste and auctions items that the gov-
ernment surrenders annually. Some of it is bought by local dealers for reuse of parts, 
but most of it ends up in neighbouring India. What have other small countries been 
doing about e-waste? Let me give one example of a systematic approach to the issue.

In Singapore through voluntary efforts three companies StarHub, TES-AMM, 
both e-waste recyclers, and courier firm DHL have come together and have installed 
200 bins across the island at institutes of education, malls, government offices, 
office buildings and community clubs. It is costly to mine gold, silver and precious 
metals from the earth and then dump them. Urban mining is a business idea whose 
time may not have come yet, but it will be promoted, and its time will come 
eventually according to the Minister for the Environment and Water Resources in 
Singapore.

Many municipalities in developing countries are incapable of meeting the 
demand for these services, including collection of e-waste and processing it, 
resulting in both direct and indirect negative effects on the indicators of sustainable 

Table 9.3  Possibilities to use IT in urban solid waste management

Issue Smart solution Reference

Time necessary to 
collect the waste

Use route planning systems Oduar-Kwarteng and van Dijk (2007)

Are the containers 
full?

Put a chip in the containers Mohammed and van Dijk (2017)

Selection of private 
operators

Electronic procurement makes 
corruption chances smaller

Experience, for example, UNIDO with 
this system Tilaye and van Dijk (2014)
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development. The steep increase in e-waste is the result of using more computers, 
mobile telephones, TV sets, etc. However, the picture of how much e-waste is 
generated every day is usually missing. There are precious metals to recover and 
polluting components to collect. However, in many countries, the legislation or the 
implementation of policies to achieve recovery and reuse is often not there or poorly 
organized.

It sometimes means that the precious metals get lost because they end up in 
incinerators. In Bhutan developing the value chain of e-waste is difficult, given this 
is a small developing country. The private and household sectors often dispose of 
their e-waste by leaving it to the informal sector. Sometimes these informal operators 
do not even have to pay for it; they just collect it. Given the need for a certain 
minimum quantity to allow processing and given the serious investments required 
for this purpose, most e-waste of a small country like Bhutan ends up in India, 
where the value chain for the Bhutanese ends, without getting their fair share of the 
value. The issue for such small country is to determine the potential of reducing 
e-waste, reusing it or recycling it in the country itself, instead of exporting it par-
tially illegally to the bigger neighbouring countries. Integrated urban waste manage-
ment programmes need to be developed to minimize the negative effects of waste on 
the urban environment.

9.13  �Specific Flows: Energy

Cities account for 70% of global energy consumption and contribute a similar per-
centage of greenhouse gas emissions (Financial Times, 7-6-2017). The newspaper 
adds that many cities promote green energy, for example, San Francisco, Frankfurt, 
Vancouver and San Diego, to have 100% renewable energy before 2035.

Solutions can be Smarter Grid Solutions (pioneering Active Network Management 
for the real-time management of grid-connected distributed energy resources). 
During the Copenhagen climate conference in 2009, China did not want to commit 
itself to reducing its CO2 emissions; rather it suggested bringing down the quantity 
of energy per unit of gross domestic product (GDP). Households in China are asked 
through TV campaigns to reduce their electricity consumption and are encouraged 
to use sun boilers to heat their water (Glaeser and Kahn 2010). Table 9.4 summa-
rizes some smart energy solutions.

In terms of the industrial sector, Beijing is now stricter in asking certain polluting 
and energy (or water)-intensive industries to relocate. This policy is contributing to 
a reduction of energy use and environmental problems in Beijing itself, but does not 
solve any problems at the country level. It is difficult to estimate the effects of these 
policies. At the climate change conference in Paris at the end of 2015, China 
announced stricter targets for reductions of CO2 emissions by 2030. Although the 
reactions were very positive, it means the country can still go on with polluting the 
air in a big way for another decade!
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9.14  �Other Flows: Managing Information

Cities also have to absorb flows of goods, services, people, ideas and money, and the 
key question is whether they can adapt to the new situation. This is called the 
absorptive capacity of a city, or its resilience. Townsend (2013) gives as examples:

In Chicago, GPS sensors on snow plows feed a real-time “plow tracker” map that everyone 
can access. In several cities (for example Zaragoza in Spain), a card (called “citizen card” 
in Zaragoza) can get you on the free city-wide Wi-Fi network, and unlock a bike share. 
Citizens cards are also used in Zaragoza to check a book out of the library, and pay for your 
bus ride home. In New York, a guerrilla group of citizen-scientists installed sensors in local 
sewers to alert you when storm water runoff overwhelms the system, dumping waste into 
local waterways.

As technology barons, entrepreneurs, mayors, and an emerging vanguard of civic hackers 
are trying to shape this new frontier, (his book) Smart Cities considers the motivations, 
aspirations, and shortcomings of them all while offering a new civics to guide our efforts as 
we build the future together, one click at a time.

Smart city requires infrastructure, whether the focus is on the Internet of things 
that may make it easier to manage our house from a distance or whether the bigger 
information flows at the city level are considered. The Internet of things is relatively 
new, but can change a lot.

Kenworthy (2006) emphasizes the role of transport in sustainable cities. He 
wants to move away from a car-dominated city and to build cities around foot paths, 
bicycle lanes and public transportation. Transport is an important flow issue, since 
it is crosscutting: it has to do with different means of transportation and their fuel 
consumption and with the design of a city. Transport can be an important source of 
air pollution and causes a lot of noise. In 2009, buying small cars was made more 
attractive in China as a way to emerge from the worldwide economic crisis, but for 
environmental purposes this was a step backward.

Table 9.4  Smart solutions for urban water issues in China.

Issue Smart solution Reference

Generating power Solar panels Glaeser and Kahn 
(2010)

Reducing CO2 emissions Energy-saving performance contracts Binnenlands Bestuur 
(2017b):40)

Network management and 
the power mix

Interoperability and the challenge of scale

Energy need for heating or 
cooling

Using underground water and temperature 
exchange systems

Saving on heating and 
cooling in buildings

Appropriate design and promoting the use 
of isolation material
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Finally, transportation is an important issue in physical planning, which can also 
help to deal with the issue. Integrated transport policies are desired, but often 
specialized departments and different levels of government deal with different 
modes of transportation and different types of roads. Much has been achieved in 
terms of reducing travel time and congestion by using information technology to 
track traffic and inform traffic management and travellers. Sometimes rapid transit 
systems have been introduced, or an alternative type of transportation has been 
promoted when the sensors detect congestion. Finally, the means of transportation 
(e.g. busses) also have tracking equipment, not just for their routes and distances 
covered but also for the use of energy and suggesting how to drive and resulting in 
more comfortable transport and less maintenance cost for the companies.

9.15  �Solutions: The Smart Eco-City of the Future

How can smart eco-cities be promoted? People in Beijing have tried to make their 
city more environmentally friendly. The best results can be translated into climate 
mitigation or adaptation policies, to be implemented elsewhere. Different 
instruments have been used: incentives, subsidies, pilot projects and publicity 
campaigns. Urban development also means forging new partnerships between 
parties that have often not worked together before: government officials, NGOs and 
private sector businessmen. This requires new urban governance structures, and the 
urban manager may be instrumental in that. Most initiatives are started off at the 
level of the city, like the promotion of ecological neighbourhoods and innovative 
housing schemes. Others are triggered at the national level, for example, subsidies 
(30% of the construction cost is reimbursed in China, if certain environmentally 
friendly investments are made). Initiatives at the household level depend very much 
on the urgency of the issue and the level of awareness among the people concerned.

The complicated urban governance structures in China make it difficult to deal 
effectively with the consequences of climate change and to become an eco-city. The 
top-down government approach often conflicts with grass-roots-level initiatives. An 
analysis of the governance structures in place shows, on the one hand, that the 
implementation of policies and programmes often gets stuck at the local level. On 
the other hand, citizens do take initiatives to deal with the challenges that they are 
facing, which are partially climate change-related.

One notes a large number of disparate initiatives in Beijing to move in the direc-
tion of becoming a smart eco-city. However, the Chinese government does not stim-
ulate enough initiatives from below. What would the ecological city of the future 
look like? The eco-city of the future is not just about dealing with environmental 
issues. Such a city will also need a sound economic basis; appropriate solutions for 
its transport systems, for housing and for urban service delivery; and the provision 
of urban amenities. There is more and more attention focused on the quality of life 
in cities, and the presence of sufficient urban services and amenities is an important 
factor in making a city attractive. A lot more is possible within existing urban sys-
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tems if one is ready to think in terms of creative solutions, using experiences gained 
elsewhere. The challenge is to introduce environmentally and financially sustain-
able solutions. In China, more radical solutions are being tried, such as separating 
grey and brown water and rainwater harvesting.

Sustainability does not seem to be the major principle used in developing Beijing 
at the moment. For the Olympic Games in 2008, some efforts were made to create 
a greener impression of the city. However, on most of the criteria used to measure 
sustainable development, Beijing scores low. After cannibalizing natural resources 
such as land, water and clean air, Beijing is now starting to realize that a greener 
approach to urban development is necessary. However, simply moving polluting 
industries to other cities is not going to do the job. Even closing down 2000 
industries, as announced in the Financial Times (11-8-2010), is not enough. A 
number of these industries will open again in the interior of the country, in the 
underdeveloped western part. In addition, while public campaigns on television are 
good, they are certainly not enough to change the attitudes of households and 
entrepreneurs, who have been lax as far as sustainable development is concerned.

Changes in the behaviour of consumers will be required, just like a combination 
of better water management, better energy management, collection and treatment of 
solid waste and striving towards integration. Water demand management is a good 
start at the household level, just like separation at source, and composting at home 
is a good start for ecologically friendly solid waste management. Closing the water 
cycle to deal with water in a more efficient way could be an option. Citizens have 
learned how to benefit from government programmes but also that they should not 
wait for government support. It is important to utilize citizens’ knowledge and other 
resources and their capacity to deal with climate change-related issues. Furthermore, 
finding financing for climate change activities is important, given the increase of 
costs. Alternative financing mechanisms such as the clean development mechanism 
and tradable carbon emission right could be used. The objective is to increase the 
resilience of the different urban ecosystems in China. This requires better 
management, strong formal (public) and informal institutions, PPPs, sharing of 
knowledge and leadership.

9.16  �Conclusions

Smart eco-cities may be a solution to the challenges of rapid urbanization, demo-
graphic change and changing energy needs. The development of smart cities should 
increase our capability to adapt to rapid changes, to pool knowledge, to engage in 
best practice sharing and to discuss initiatives taken by cities to tackle these 
challenges.

Smart eco-cities are focusing on managing flows, including the flow of people 
(migrants, poor people, farmers, etc.) and money (remittances and investments). In 
the smart eco-city of the future, the attention goes to managing the flows smartly, 
taking the interactions between different flows into account.
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We learned from evaluating climate change adaptation policies Van Dijk (2013):

	1.	 That not only output indicators but also process indicators are needed.
	2.	 The analysis should show developments over time or through a comparative analysis.
	3.	 There is a need for more awareness raising, particular at the household level.
	4.	 Also waste collection and reuse/recycle require improved management at the 

level of the municipality or the utility concerned.
	5.	 It is often necessary to create new governing structures, involving the people 

concerned, the public and the private sector.
	6.	 Special attention is required for poor people.
	7.	 It is important to make people conscious of these issues and the possible 

solutions!

Implementing smart technologies means indeed engaging with energy, water, 
transport, etc., data and processing it to allow smart decision-making. Smart eco-
logical cities require integration of different information flows, and this integra-
tion could take place in the framework of urban management. However, we need 
smart eco-cities which start with a vision of what they want to achieve. Then the 
technology can be used to drive the desired change. At the same time there is the 
danger of creating big brother who is watching us and who would like to use the 
information coming out of the different flows to ‘nudge’ us in the desired direc-
tion. Aldous Huxley and George Orwell have written about Singapore already 
some time ago.

We learned from the examples that smart management requires collecting infor-
mation and processing the information flows. Cities are using more and more sen-
sors, for example, cameras or tracking equipment in busses or waste bins. In the 
latter case, chips are also being used to find out whether the bin needs to be 
emptied.

A city full of digital sensors is meant to make the city safer, healthier and more 
liveable. However, there is also an ethical side to big data. On the positive side, it 
allows activities to start without a hitch; on the other hand, it may lead to controlling 
citizens all day through.

If you think this is all impossible, let me quote the Gazet van Antwerpen (30-4-
2016: 28): Smart city, one network connects everything. It reports that Singapore is 
working on a central computer system which would monitor everything that happens 
in the city. It is a high-tech system, connected to your smart phones and cameras. 
Already in 2014 thousands of sensors and cameras were installed monitoring every 
movement and activity. Integrating the information the government can spot where 
you dump your waste, who uses a lot of electricity or is getting together to start a 
demonstration against being monitored all day. In principle the information is avail-
able for everybody, but the government may want to filter who gets what. This exam-
ple shows at the same time the limitations of processing all the information on all 
these flows in an integrated way. The question becomes who decides how the results 
of such integrated digital management of urban information flows will be used?
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Chapter 10
Reimagining Resources to Build Smart 
Futures: An Agritech Case Study 
of Aeroponics

Helen Mytton-Mills

10.1  �The Problem

10.1.1  �Changes in Globalised Demand

The global human population is rising at a rate,1 and to a level, where maintaining 
food demand is unsustainable, and raising the nutritional standards of the poorest 
in the society globally is seen by many across the global food industry as a 
deferred challenge, to be approached as the issues present themselves, or to be 
managed through government and charitable aid. Many acknowledge that there is 
a need for proactive planning as current agriculture is already putting irreparable 
strain on global resources; however, the majority of the world producers are not in 
a position to invest to change the status quo, firstly due to the prevalence of 
subsistence to small producers and secondly as the government subsidies have 
depressed food price inflation, larger producers find themselves bearing the costs 
of change.

Consumer food demand in developed countries has changed from seasonal to 
seasonless, over recent decades, which had promoted the growth of an international 
integrated supply chain, increasing the food miles and consequently magnifying the 
environmental impact of developed countries’ food consumption. This impact is 
compounded by increasing volumes of raw produce being processed into final prod-
ucts for consumption, giving rise to growing numbers of examples of where food 
products have greater carbon footprints than their net weight.

1 UN Department of Economic and Social Affairs 2015 Report. http://www.un.org/en/develop-
ment/desa/news/population/2015-report.html
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As well as for more year-round produce, demand has been restricted to higher 
quality, visually consistent produce. This has had not only an impact on the income 
of farmers who see restrictions on what they can sell, but it also has a negative 
impact on the waste inherent in the system. As the majority of livestock feed is now 
generated from grain crops, the market for suboptimal, although nutritionally valu-
able, produce or ‘wonky veg’ has contracted sufficiently enough to make imperfect 
produce less viable commercially. Food processing companies are also increasingly 
moving towards automation to save on rising labour costs and variable labour sup-
ply. Whereas they may previously have taken nutritionally good produce rejected by 
supermarket wholesalers, they now increasingly require standardised produce to 
feed into their machines. Growers combat these commercial pressures by oversow-
ing, if they have enough land, to ensure that they can fulfil their contracts with 
wholesalers in terms of quality, consistency of size and aesthetics, and timeliness of 
delivery. This reduces margins, increases the pressure on the soil, and magnifies 
waste in the system.

Over recent decades, the increasing market dominance of supermarkets, and the 
resultant decline of smaller food retailers, has dictated the way that produce is pur-
chased. Using their monopsony power, large retailers engage in buying behaviours 
that support an increase in monoculture and a reduction in the crop rotation and 
fallow system that for generations has been used to maintain even levels of nutrients 
in the soil. Farmers tender for sales based upon quality, and the retail wholesalers 
draw up requirements, with strict tolerances, punitive associated packaging costs, 
and the purchaser having the right to cancel the order without compensating the 
farmer for onward repackaging and sales costs to another retailer.2 All of these con-
ditions leave the risk centred on the producer rather than the retailer.

The farmer, with little to no control over the supermarket demand or the price 
that they will pay, is guided to grow the one, or few crops, that they have previously 
had a market for. This has a longer-term negative effect upon the soil, as monocrop-
ping consistently depletes a singular set of nutrients, leaving deficiencies and imbal-
ance in the soil’s biome. This forces farmers to compensate with chemical fertilisers 
to keep crop production viable, rather than being able to invest in the maintenance 
and restoration of the soil.

There are significant variables inherent in farming; the weather, which can delay 
or bring forward produce maturity, the prevalence of historic and new pests and 
disease which need to be managed at additional cost, the viability of land year on 
year, the cost of fuel and irrigation water, and the price variations at harvest, there is 
a palpable cause for the rise in smaller farming enterprises going out of business, the 
growth of corporate mega-farms to navigate the variability through scale, the 
increase in contract farmers using their machinery to fulfil the roles required on the 
larger farms, and the industry suicide rate being amongst the highest in all profes-
sions worldwide.3 There has been a drive towards business diversification to mitigate 

2 https://www.theguardian.com/environment/2011/jul/02/british-farmers-supermarket-price-wars
3 Farmers’ suicide: Across culture P. B. Behere and M. C. Bhise. Indian Journal of Psychiatry. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2802368/
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the fluctuating returns from small- to medium-scale farming in developed countries, 
but as this often is into non-food production industries, such as solar energy, hospi-
tality, tourism, and events; this is compounding the food production demands of the 
future, by contracting supply rather than furthering the sustainable change required 
to meet the challenge.

10.1.1.1  �Challenges of Resource

The main causes of challenge with maintaining food demand are the unsustainable 
use of resources, principally soil, water, and fossil fuels, and the endemic waste 
within the global system. Water is an issue of depleting groundwater supply and less 
predictable precipitation patterns, the impact upon soil salt levels, and in addition, 
the amount of fossil fuels required to clean and deliver water for irrigation.

Irrigation makes it possible to grow crops in regions where there is either not 
enough rainfall to meet the crops’ water needs or where precipitation is uneven and 
crop yields can be boosted by improving access to water periodically. However, 
irrigated water contains dissolved salts that are left behind when water evaporates, 
which leads to salinisation of the soil, which can be toxic for crops at higher 
concentrations.

The United Nations Institute for Water, Environment and Health found that about 
7.7 square miles of land in arid and semiarid parts of the world is lost to salinisation 
every day. In some areas, salinisation can affect half or more of irrigated farm fields. 
As well as crop yield losses, there are other socio-economic and environmental 
impacts including employment losses, increases in human and animal health prob-
lems and losses in property values of farms with degraded land, and more green-
house gas contributions because degraded soils don’t store as much atmospheric 
carbon dioxide.4

Fossil fuels are intrinsically linked to modern agriculture through seed treat-
ments; fertilisers, herbicides, pesticides, and fungicides; the manufacture, mainte-
nance, and running of agricultural machinery; as well as the washing, packaging, 
refrigeration, storage, and delivery of the produce. Unlike prevalent consumer 
trends towards economical and electric cars, agricultural machinery is getting big-
ger and uses more fuel than previous generations of tractors, drillers, sprayers, and 
combine harvesters. The incentive driving this direction of demand is due to the rise 
of corporate and contract mega-farming, which requires maximum efficiency in its 
operations, and the relative rise or variability in the price and availability of labour 
in developed countries. A reliance on fuelled, increasingly sophisticated, automated 
capital equipment to physically farm as well as to forecast, monitor, and predict 
weather events and model harvest outcomes is no longer an uncommon phenome-
non amongst large agribusiness.

4 United Nations University Institute for Water, Environment and Health. http://
www.smithsonianmag.com/science-nature/earths-soil-getting-too-salty-crops-grow-
180953163/#ezAUCl95O0MfYASH.99
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Innovation in fossil fuel-centred technology is well established and has guided 
the progress of most industries through more efficient engines, catalytic converters 
to improve emissions, and better exploratory techniques to source new fields to 
maintain global supply. However, as OPEC operates as a cartel; it artificially manip-
ulates world price through constricting supply (Bentley 2002, Campbell 2004), 
leaving agricultural producers at the mercy of any price variation. While there are 
concerns about the end of the world’s fossil fuel supply, the industrial processes and 
the engineering behind the capital developments in agriculture do not treat fossil 
fuels as a finite resource. Although the likelihood of oil and gas running short before 
the payback periods on the latest steerable combine harvesters is slight, there is a 
definite trend towards larger-scale efficiencies rather than investment into longer-
term sustainable practices. As oil and gas reserves are used, the resource becomes 
harder to extract and thus more expensive to obtain – this will fuel a global inflation 
on the price of fossil fuels.5 This model for resource depletion is known as Hubbert’s 
peak.6 That depletion is expected in the short to medium term and poses a threat to 
food security, because with the current system, fossil fuel supply shortages mean 
food supply shortages.

Overall, the food industry worldwide accounts for 30% of the global energy 
consumption and produces over 20% of greenhouse emissions emitted globally,7 
and relies increasingly on oil to facilitate its mechanics and logistics and provide 
solutions for the issues that it creates; tractors, shipping, GMO seeds with fertilisers, 
and pest control.

We are currently in the saturation period of agriculture characterised by greater 
amounts of energy required to produce smaller increases in crop yield. An evergrowing 
amount of energy is expended just to maintain the productivity of the current system; 
for example, about 10% of the energy in agriculture is used just to offset the negative 
effects of soil erosion, and increasing amounts of pesticides must be sprayed each year 
as pests develop resistance to them.8

Phosphate is a primary component in the chemical fertiliser which is applied in 
modern agricultural production. However, although rock phosphate reserves will be 
depleted in 50–100 years, peak phosphorus will occur in about 2030 (Cordell et al. 
2009). The phenomenon of peak phosphorus is expected to increase food prices as 
fertiliser costs increase and as rock phosphate reserves become more difficult to 
extract. In the long term, phosphate will therefore have to be recovered and recycled 
from human and animal waste in order to maintain food production.9

5 (Bentley 2002; Campbell 2004). http://www.resilience.org/stories/2006-06-11/implications- 
fossil-fuel-dependence-food-system/
6 (Gever et al. 1991).
7 “Energy-smart” agriculture needed to escape fossil fuel trap –Food and Agriculture Organization 
of the United Nations. http://www.fao.org/news/story/en/item/95161/icode/
8 (Gever et al. 1991; Pimentel and Giampletro 1994). http://www.resilience.org/stories/2006-06-11/
implications-fossil-fuel-dependence-food-system/
9 Sustainable Agriculture. https://en.wikipedia.org/wiki/Sustainable_agriculture
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Waste within the system, from field to fork, is estimated to be 890,000 tonnes in 
the UK annually.10 According to Action2020, 32% of all food produced in the world 
is lost or wasted.11 While the resources that go into creating this produce are ulti-
mately wasted, it is important not to lose sight, when considering change within the 
global system, of the opportunity for better productivity through reducing or using 
this waste and also the environmental impact of this waste, decomposing and releas-
ing carbon dioxide and methane.

Soil is the lynchpin in the equation. Global produce demand increases coupled 
with gradual degradation of outputs has intensified the use of water and fossil fuels 
in agriculture12 to compensate the sharp decline in soil nutrients.13 The viability of 
potable water and fossil fuels is an issue of long-term sustainable supply; the under-
standing of the decline of soil is a more recent discussion, in part because the tradi-
tional agricultural practices managing the soil have given way to intensive agriculture 
to supply the new demand criteria of global consumption.

The debate surrounding the issue of UK soils having less than 100 harvests left 
within their productive capacity,14 given the continued status quo of the current 
farming practices, is still young and is not fully accepted by the nation’s growers, 
who are still experiencing a viable business model through the addition of soil treat-
ments and irrigation. The nature of the decline in the soil organic carbon, as well as 
the supporting ecosystem, foretells that the production on this land will also decrease 
over the projected lifespan of the soil, which will put pressure on the farmers increas-
ingly to resort to short-term measures to maintain their yields, or, if their businesses 
don’t crumble under the pressure of commercial viability, seek new unfarmed land 
to cultivate, if they are not able to invest in their soil structure in a timely manner. In 
the UK, the ability to find available, unprotected, new, viable land is rare and expen-
sive. Elsewhere in the world, there are established ecosystems such as wetlands, 
forests, and rainforests which are being eaten into at a growing rate by cultivation.

While approximately 38.6% of the ice-free land and 70% of withdrawn freshwa-
ter is already devoted to agriculture (World Water Assessment Programme (WWAP) 
2009),15 most of the unexploited land is either too steep, too wet, too dry, or too cold 
for agriculture (Buringh 1989). This does present farmers with little expansion 
options except for expanding into forest and wetland ecosystems.

10 http://www.fareshare.org.uk/supply-chain-food-waste
11 http://action2020.org/business-solutions/reducing-food-loss-and-waste
12 Implications Of Fossil Fuel Dependence For The Food System Jay Tomczak, Tompkins Country 
Relocalization Project June 11, 2006. http://www.resilience.org/stories/2006-06-11/
implications-fossil-fuel-dependence-food-system/
13 Professor Nigel Dummett, University of Sheffield. http://www.independent.co.uk/news/uk/
home-news/britain-facing-agricultural-crisis-as-scientists-warn-there-are-only-100-harvests-left-
in-our-farm-9806353.html
14 Urban cultivation in allotments maintains soil qualities adversely affected by conventional agri-
culture. Authors Jill L. Edmondson, Zoe G. Davies, Kevin J. Gaston, Jonathan R. Leake. Journal 
of Applied Ecology.
15 Sacks W.  J. Crop Calendar Dataset. Center for Sustainability and the Global Environment. 
University of Wisconsin-Madison. http://www.sage.wisc.edu/download/sacks/crop_calendar.html
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Agriculture is estimated to be the direct driver for around 80% of deforestation 
worldwide.16 Slash and burn practices of land clearing for shifting cultivation are 
particularly damaging, as not only is the carbon stored in those forests being released 
into the atmosphere, but the topsoil structure held together by the roots is often so 
thin that when exposed to farming it can be washed away under the usual climactic 
conditions of the area.17 This process has intensified since the 1970s but small-scale 
slash-and-char, within clearings rather than on the edges of forests, has been part of 
the Amazonian cultivation practices for at least 6000 years, which with the addition 
of organic matter produces terra preta, one of the richest soils on Earth and the only 
one that regenerates itself.18

While the destruction of habitat is of grave ecological and environmental detri-
ment, the loss of the topsoil soon after the land is prepared for livestock rearing, or 
cultivation, reduces the ability for vegetative growth to prosper. In addition, the silt 
run-off clogs and damages waterways and further upsets another local ecosystem as 
well as disrupting agricultural and hydroelectric water supplies.19 These two factors, 
when combined, mean that the land quickly loses its productive capacity and the 
farmers feel compelled to repeat the cycle and prepare more land for agriculture. 
For the land now left behind, the absence of topsoil leads to desertification of the 
ecosystem, cementing the areas’ inability to regenerate its ecosystem despite no 
further intervention by man.

10.1.2  �Effect upon the Environment and Biodiversity

The consequences for ecosystems, biodiversity, and the environment of changing 
nothing in terms of agricultural practices are startling in their proximity and the like-
lihood of being irreversible, across widespread areas of the globe. Agricultural areas 
in a temperate climate, such as Norfolk in the UK, are already experiencing depleting 
groundwater supply. Throughout the Cambridgeshire Fens, an area characterised by 
an abundance of water, agricultural irrigation can be seen throughout summer. In 
Western USA, the Colorado River has had so much water diverted from it that it no 
longer reaches the ocean, and the great Ogallala Aquifer is being overdrawn at 130–
160% its recharge rate (Pimentel and Giampletro 1994). Approximately 90% of US 
agricultural lands are losing topsoil above sustainable rates (1 t/ha/yr) due to erosion, 
and the application of synthetic fertilisers actively promotes soil degradation.20

16 Agriculture is the direct driver for worldwide deforestation Wageningen University and Research 
Centre. https://www.sciencedaily.com/releases/2012/09/120925091608.htm
17 Deforestation: Facts, Causes and Effects Alina Bradford Live Science. https://www.livescience.
com/27692-deforestation.html
18 Sustainable Agriculture. https://en.wikipedia.org/wiki/Sustainable_agriculture
19 Soil Erosion and its effects Rhett Butler. https://rainforests.mongabay.com/0903.htm
20 (Gever et al. 1991; Pimentel and Giampletro 1994). http://www.resilience.org/stories/2006-06-11/
implications-fossil-fuel-dependence-food-system/
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When fresh water supplies are depleted and irrigation changes the salt and 
nutrient profile of a soil, it has a knock-on effect on the delicate biome of that eco-
system. The full range and function of flora, fauna, fungi, and microorganisms that 
inhabit our soils are not yet fully understood. This creates an uncertainty over how 
the treatments and processes that we apply to soil, through agriculture, will affect 
the health and productivity of this finite resource. Extinction will not just be an issue 
of the rainforests, but we may lose the microorganisms that make up the biome 
globally, with unknown consequences, from not yet understanding the role that they 
played in the environment where they existed. Other problems stem from the vast 
amount of pollution associated with agricultural run-off, which degrade aquatic 
ecosystems and create dead zones in the ocean (Matthews and Hammond 1999).

Crops only absorb about half of the nitrogen they are exposed to, much of the rest 
runs off the fields with water flow, saturating the environment and polluting aquatic 
ecosystems (Matthews and Hammond 1999).

The challenges and the localised decline of bees and other pollinators globally in 
association with insecticides are a debate, as well as a phenomenon, that has pitted 
the farmers against the policymakers, in the absence of other available crop security 
measures.  The rise of mega-farms of grain production rather than insect pollinated 
food crops, raises nutritional issues as grains and starches are solid dietary staples 
but provide little of the vitamins and minerals that humans require to survive. They 
are also a poorer quality of dietary fibre, and the more processed and refined the 
flour, the less positive effects upon the digestive bacteria, insulin production, and 
detrimental cholesterol.21 Over the recent decades, there has been a seismic increase 
in people suffering intolerances to grains, specifically those containing gluten, in 
line with the wide-scale industry use of hybridised grain crops designed to improve 
crop success rates. It is possible that these strains contain a different type of gluten 
not suiting a set of digestive enzymes based upon a long-term gastric evolution 
based upon heritage grain varieties.22 If this is a trend set to continue, then the 
decline of pollinators and pollinated produce is of real concern in how to source 
food, outside of meat and dairy, which leads to an incomplete and highly unsustain-
able diet.

While this chapter focuses entirely on arable agricultural produce, it is important 
to note that the practices of pastoral farming for meat are well publicised as a highly 
unsustainable food source. Chickens are now the most common bird in the world, 
entirely due to farming, and as much of the agricultural deforestation globally is for 
beef pasture as it is for arable cultivation.

All of the current agricultural practices, from both the demand and the supply 
side, in order to sustainably feed the world’s growing population, and methods for 
growing food have to evolve.23 Amongst a number of the important global changes 

21 http://blog.aicr.org/2015/01/27/study-effect-of-whole-grain-oats-on-gut-bacteria-and-health/
22 Did Wheat Hybridization Give Rise To Celiac Disease? http://www.einkorn.com/
did-wheat-hybridization-lead-to-celiac-disease/
23 Comparison of Land, Water, and Energy Requirements of Lettuce Grown Using Hydroponic vs. 
Conventional Agricultural Methods. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4483736/
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required, economic and social well-being must improve for that large fraction of the 
world’s peoples now in poverty. This includes more and better food. A doubling of 
the population would necessitate the equivalent of a tripling, or more, of our current 
food supply to ensure that the undernourished were no longer at risk and to bring 
population growth stabilisation within reach in humane ways, without widespread 
hunger and deprivation. Improved nutrition may be achieved by dietary shifts and 
improved distribution as well as by an increased quantity of food.24

10.2  �Mainstream Approaches to Improving 
the Sustainability of Agriculture

The issue of sustainability has not long been top of the agenda internationally. 
Today’s farmers worldwide are inheriting the legacy of the Green Revolution, which 
was designed with increased outputs to feed a growing world population at a value 
that could sustain commercial agribusiness. It achieved this by using large amounts 
of fossil fuel energy in the form of synthetic nitrogen fertilisers, petroleum based 
agrochemicals, diesel powered machinery, refrigeration, irrigation, and an oil 
dependent distribution system (Gever et al (1991)). This system destroyed biodiver-
sity, contributes to global climate change, and degrades soil and water quality.25 
Perversely, historic farming practices were more focused towards soil and resource 
husbandry, and a number of the approaches to safeguarding the future of agriculture 
hark back to traditional methods.

10.2.1  �Crop Rotation

Crop rotation involves changing through a predetermined pattern of crops, in suc-
cessive years, on cultivated land to balance the nutrients within the soil over time, 
rather than one crop type leeching a singular set of nutrients, and to reduce the 
prevalence of pests, who tend to attack specific crop types.

10.2.2  �Soil Amendment

Recycling from food production and domestic waste can be used to produce low-
cost organic compost for organic farming. There is great progress in the field of 
Black Soldier Fly rearing to process organic waste into soil additives with improved 
nutrient bioavailability for plant uptake.

24 Constraints on the Expansion of the Global Food Supply by Henery W.  Kindall and David 
Pimentel, from Ambio Vol. 23 No. 3, May 1994, The Royal Swedish Academy of Sciences.
25 Implications of Fossil Fuel Dependence for the Food System. Jay Tomczak, originally published 
by Tompkins Country Relocalization Project June 11, 2006. http://www.resilience.org/sto-
ries/2006-06-11/implications-fossil-fuel-dependence-food-system/
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10.2.3  �Perennial Crop Cultivation

Growing a diverse number of perennial crops in a single field, each of which would 
grow in separate season so as not to compete with each other for natural resources. 
This system would result in increased resistance to diseases and decreased effects of 
erosion and loss of nutrients in soil (Glover, J. D., & Reganold, J. P. 2010). Crop 
management would need to be more highly skilled in order to create commercially 
productive outputs from this system.

10.2.4  �Perennial Grain System

Today, most of humanity’s food comes directly or indirectly, as animal feed, from 
cereal grains, legumes, and oilseed crops, all of which are annual crops. Replacing 
some of the single-season crops with perennials would create large root systems 
capable of preserving the soil and would allow cultivation in areas currently consid-
ered marginal.26 Perennial plants reduce erosion risks, sequester more carbon, and 
require less fuel, fertiliser, and pesticides to grow than their annual counterparts 
(Cox et al., 2006; Glover et al., 2007).

In recent years, plant breeders in the USA, Argentina, Australia, China, India, 
and Sweden have initiated plant genetic research and breeding programmes to 
develop wheat, rice, corn, sorghum, sunflower, intermediate wheatgrass, and other 
species as perennial grain crops (Glover and Reganold 2010). However, it could 
take 20 years to develop perennial wheat ready to be widely planted on farms. At 
present, it takes plant breeders more than a decade just to develop new varieties of 
annual wheat and ensure that they are ready to be widely grown for commercial use 
(Glover and Reganold 2010).

10.2.5  �Government Subsidies

Government legislation forms an important incentive for changing farming prac-
tices. The creation and maintenance of nature strips as part of the CAP subsidy 
provide a permanent investment to ecology, but also permanently reduce the acre-
age of agricultural land, which impedes the long-term ability to escalate food pro-
duction. Also, while biodiversity is able to regenerate and coexist with the field 
environment, they are still affected by run-off nitrate and overspray.

Payment for ecosystem (or environmental) services (PES) schemes are a novel 
idea mooted for consideration. These schemes reward the farmers financially for 
being stewards of their environment, conserving biodiversity and supporting the 

26 (Cox et al. 2006; Glover et al. 2007).
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calculated ‘value’ of their local ecosystem in terms of natural, socio economic, 
community, climate change, and water management benefits.

However, paying farmers to be more environmentally friendly won’t solve the 
problem of food security, and if these schemes reduce crop yields, it may result in 
increased production elsewhere, displacing the impacts that subsidies are paying 
some farmers to mitigate (Tanentzap et al. 2015). It is expected that at a worst case 
scenario, this results in further land being sucked into the agricultural churn.27

10.2.6  �Selling Locally

One of the biggest causes of greenhouse gases is transportation, and growing 
food for consumption in other parts of the country, or even internationally, 
requires a lot of fossil fuels. Selling food in  local markets helps reduce these 
emissions. There are other benefits as well: food sold locally needs less packag-
ing, as it does not have as long between harvest and sale as food grown for distant 
markets. Selling locally also keeps money in the local economy and allows pro-
ducers to engage directly with their customers. This fosters good community 
relationships, with customers more likely to support local producers, meaning 
even those farming on a small scale can make a living.28 However, in order to 
engender change beyond the novelty of local, consumer choices need re-educating 
with regard to seasonality.

10.2.7  �Growing Organically

The organic approach uses biological processes to achieve high soil quality, control 
pests, and provide favourable growing environments for productive crops, by the 
prohibition of use of most synthetically produced inputs. For farm products to meet 
organic standards, farmers must use ‘organic’ inputs, which are usually expensive. 
Organic farmers commonly use cover crops, legumes, compost, animal and green 
manures, and animal by-products (fish, bone, and blood meals) in their soil-building 
and nutrient management programmes (Vandermeer 1995).

Organic farms often have smaller nutrient surpluses than conventional farms.29 
The lower leachable nitrates in organic systems could be because they operate at 
lower levels of nitrogen application and because nitrogen in organic systems is 
bound to organic fertilisers, such as composts and manures, when added or incorpo-
rated in the soil. (Kasperczyk and Knickel, 2006; Kustermann et al., 2010). 

27 http://www.cam.ac.uk/research/news/paying-farmers-to-help-the-environment-works-but-per-
verse-subsidies-must-be-balanced
28 https://www.regenerative.com/magazine/six-sustainable-agricultural-practices
29 (Kasperczyk and Knickel 2006; Kustermann et al. 2010).
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Organically managed soils have been shown to store nitrogen more efficiently than 
their conventional counterparts.30

The drawbacks of organic as a business model include weed control, as one of 
the greatest challenges to yield productivity and economic profitability in organic 
systems. Although consumers often perceive organic fruits and vegetables as more 
nutritious than their conventional counterparts, the nutritional superiority of 
organic crops has not been unequivocally demonstrated. All of these issues 
decrease the commercial viability for small- to medium-scale farmers to take up 
growing organically, especially if certification is not able to be maintained, except 
for the higher prices that organic certification can bestow upon the produce. 
Unfortunately, if greater take up of organic practices were to happen, an increase 
in supply would depress the higher prices that make growing organic attractive as 
a business model.

10.2.8  �Cover Crops

Increasingly in vogue, cover crops form an important function in successful rota-
tional practices. These consist of plants, sown not for harvest, but to convert solar 
energy into the ground, to store up nutrients and carbon in the soil and fix nitrogen 
levels, if the cover crop is a leguminous. They have the added benefits of opening 
up soil structure where compacted, and binding loose soil structures which can 
help prevent erosion. Better soil structures, with improved biomass, manage to 
absorb precipitation better, reducing run-off and improving the moisture capacity 
within soil. Legumes, as cover crops, are particularly useful for shoring up nitro-
gen within the soil, meaning that less nitrogen-based fertilisers are required in 
following crop cultivation. However, legumes do not overwinter well, and the 
farmer is faced with an opportunity cost of a productive growing time for a crop, 
by investing in this practice. This is true for all cover crop practices, although 
traditionally winter crops are less commercially valuable than the summer ripen-
ing produce and grains. While ground cover will reduce the incidence of other 
plants, management will still be required to mitigate weeds that establish and lay 
seeds in the ground which may compete with future crops. Another issue for cover 
crops is that sowing dates are quite specific  – poor establishment often results 
from late sowing or low soil moisture.31

Agriculture and Horticulture Development Board (AHDB) funded research has 
shown that cover crop practices improve worm numbers and microbial activity. In 
the longer term, regular use of cover crops can raise soil organic matter content. 
Work undertaken within the NIAB TAG New Farming Systems programme has also 

30 (Clark et al. 1998). https://www.nap.edu/read/12832/chapter/8#227
31 https://cereals.ahdb.org.uk/media/655816/is41-opportunities-for-cover-crops-in-conventional-
arable-rotations.pdf
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demonstrated rotational yield and margin (over nitrogen) improvements from the 
use of specific cover crop approaches.33

10.2.9  �Replacing or Balancing the Use of Fossil Fuels 
as an Energy Source

Dedicated fuel crops such as Miscanthus and switchgrass, can be grown on lands 
that might not be suitable for other crops and can provide an additional income 
source for farmers, but they are a single-market commodity. If they are to be used 
for ethanol production, their demand will depend on oil price and the percentage of 
ethanol that can be blended in fuel.32

This practice is good for perpetuating the fuel-based relationship with agricul-
ture and mitigating the inflationary effects of declining oil supplies, but in practice 
takes land away from food production, which could be achieved through soilless 
methods.

10.2.10  �Ways to Increase Sustainable Approaches33

Ensuring immediate benefits: While environmental soundness and resilience are 
paramount, farmers must experience an immediate benefit if they are going to 
change their practice to long-term sustainability. Getting benefits from sustainable 
agriculture is not always quick though, as it takes time for new approaches to be 
adapted to different agroecological and socio-economic conditions and to show 
their impacts: rebuilding organic matter dramatically improves soil fertility and 
moisture, but it can take 2 or more years for this to happen.

Providing intermediate, appropriate technology: In order to be attractive, sustain-
able practices need to be technically as well as economically efficient. Intermediate 
technological solutions such as light machinery and affordable tools can encourage 
small-scale farmers to test them.

Carrying out research and providing technical assistance: Farmers know a lot, 
but they may not know about alternative options if they have not been introduced to 
them. They need more training on ‘nonconventional’ farming methods and on inno-
vative ways to share their knowledge while ensuring that farmers’ interests and 
learning skills are prioritised.

Increased policy support and leadership: Addressing technical and financial con-
straints is important, but policy coherence is essential for scaling up. One way to 
reinforce policy advocacy for sustainable agriculture is by producing and consoli-

32 https://www.nap.edu/read/12832/chapter/8#252
33 Growing sustainable agriculture in Mozambique (April 2015), Laura Silici and Lila Buckley, 
IIED Backgrounder. https://www.iied.org/five-ways-make-farming-more-sustainable
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dating evidence of its benefits, in contrast with the negative impacts of high-input 
intensive monocultures. A better shared understanding of these issues would pro-
vide common ground for local actors to pursue the changes that are needed in agri-
cultural policy and practice.

The main source of the problem of take up of sustainable agricultural practices is 
that the right conditions don’t exist for the vast majority of growers. The incentives 
for sustainability are simply not in place.

10.3  �Soilless Growing

Growing without soil seems a contradiction to the very nature of growing. Nature 
uses soil abundantly, and plants have developed a harmonious symbiosis/symbiotic 
harmony with the different soil structures and compositions available worldwide. 
However, nature very rarely cultivates soil and as such operates close to a purist 
permaculture model of growth, where the objective is long-term species survival, 
rather than productive harvest yields.

When we look at the function of soil in agriculture, it has a few distinct functions 
and a selection of drawbacks. It provides a growing environment for the plant, giv-
ing physical stability, a medium to store water and some nutrients, as well as giving 
the roots a relatively stable temperature, or at the very least not exposing them to 
quick adjustments in diurnal temperatures.

The drawbacks of soil are much more complex. They provide an environment for 
other flora and fauna, from bacteria and fungi, which may support plant function as 
well as blight it, to plant predators and other plants which compete for light, water, 
and nutrients. The soil composition limits what crops can be grown successfully due 
to nutrient profile, water retention and drainage, and its ability to maintain structural 
and nutritional stability over successive harvests.

Some of the methods that are associated with soilless growing have their roots in 
antiquity and mythology. Famously, the Hanging Gardens of Babylon were reputed, 
perhaps erroneously, to be hydroponic. However, they are more likely to have been an 
early forerunner of a structured irrigation model that led into the development of a truly 
hydroponic growing environment. In truth, nature has provided the closest example of 
soilless growing, with the success of aquatic plants, as well as tree-dwelling orchids.

10.3.1  �Aquaponics

Aquaponics is a system that best encapsulates the carbon cycle within nature. Waste 
from fish, and other aquatic life, is broken down within adequately oxygenated 
water. This oxygenating breakdown takes nitrites from the waste and transforms it 
to nitrates, which plants can take up as a nutrient for growth. Fish waste also has 
other trace elements, which make up a fairly balanced nutrient profile for the plants, 
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and although they don’t produce/synthesise any iron, the enzymes within their 
digestive systems break down these chemical compounds to be more bioavailable, 
allowing the plants to absorb them more readily. The removal of the waste from the 
water is beneficial to the fish, reducing toxicity and improving quality and longevity 
of life.

For fish husbandry as a productive output, the ability to grow plant crops from 
the waste products of the process is a benefit to farmers, who have a diversified 
crop output and a nutritional balance between protein and vegetative produce. 
Commercially, there are very few applications where it is possible to use fish as 
part of a vegetative production process, as the fish husbandry needs to remain the 
focus of the process rather than the needs of growing a plant crop with superla-
tive, and consistent quality.

10.3.2  �Hydroponics

Hydroponics moves away from the idealistic notions of capturing the full benefits 
of the carbon cycle, by replacing fish with a soluble, complete nutrient, which can 
be targeted specifically to the optimal needs of the plants being grown.

Set ups for hydroponics are not new to the market: there was a great movement 
in the 1970’s for the Dutch bucket system, but this did not translate the ambition 
to use closed-loop systems commercially. There are plenty of modern examples of 
how the technology has improved, with proven results in water saving, plant 
growth efficiency improvements, planting density gains, and reductions in nutrient 
inputs.

There are drawbacks to hydroponics however. All of the systems require conti
nuous electrical power to operate, primarily to ensure that the liquid medium for 
growth remains adequately oxygenated, which is an additional cost to the system 
over soil. One of the greater engineering challenges for these systems is ensuring 
even oxygenation throughout the growing medium. Typical examples of weak-
nesses within the hydroponic systems are where anaerobic ‘dead spots’ occur and 
plants become weakened by nitrifying bacteria and are thus more susceptible to 
disease, as well as growing suboptimally.34

The expense of monitoring, maintaining, or replacing the medium also adds an 
additional cost, although the cost in reducing fertiliser and pesticides, as well as 
eliminating herbicides, mitigates the additional costs. There is also a requirement 
for education and knowledge transfer to the operator; although as the majority of the 
tasks automated, there is additional time to take on the necessary water chemistry 
and engineering skills.

34 http://www.osmobot.com/blog/the-importance-of-dissolved-oxygen-in-hydroponics
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Hydroponics has been used commercially in strawberry growing and in Holland 
for produce over a number of years. Only recently have closed-loop systems entered 
into the market after the costs and availability of water have become a more wide-
spread global issue.35

10.3.3  �Aeroponics

Aeroponics differs from aquaponics and hydroponics in that it doesn’t use a solid or 
a fluid medium to grow the plants in. The plants are supported, with their roots sus-
pended within an air chamber, which is then sprayed or misted with nutrient-laden 
water. The spraying can be done at intervals, rather than continuously, as the air acts 
in the same manner as freely draining soil, by allowing oxygenation to the roots and 
a space for excess water to run off to. As there is no medium to compact, the inci-
dence of plant disease is decreased, and stronger plants are better able to deal with 
any foliar pests that might be encountered in a field location.

Aeroponics is arguably the most sustainable of all of the soilless growing meth-
ods, as it uses the least energy by virtue of moving less water and not needing to 
oxygenate the medium and requires no replacement or maintenance to the growing 
medium. Both of these benefits not only reduce the cost base of operating this grow-
ing method but also reduce the carbon footprint of the final product.

Aeroponics can be adapted to a nutrient delivery system that runs either on an 
aquatic basis or with a hydroponic nutrient solution. This is by virtue of the growing 
chamber being discrete from the liquid nutrient reservoir. A defining benefit to aero-
ponics is that the chambers can be vertical rather than horizontal, turning acreage 
into volume, and utilising gravity for draining away excess water, rather than pump-
ing water out of a horizontal system.

The design flexibility of creating modules for nutrients separately to those that 
contain the plants allows companies to offer a commercial-scale farming system 
using aeroponics, which do not fall into the traps of scaling aquaponics and 
hydroponics.

By using petrochemicals more efficiently through targeted nutrient usage and 
plastics for the products, it is possible to make more long-term use of fossil fuels by 
locking up the fuel for successive harvests and freeing up the finite supply to fulfil 
other industries’ needs.

35 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4483736/. Comparison of Land, Water, and 
Energy Requirements of Lettuce Grown Using Hydroponic vs. Conventional Agricultural Methods.
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10.4  �Impact of Applications of Aeroponic Growing

10.4.1  �Applications of Aeroponics to Rural Economies

Aeroponics is by definition a light weight and flexible growing method, as it does 
away with the sheer weight of traditional growing methods and allows localised 
resources to act as the main fuel to run the growing systems. This enables rural 
economies to be self-sustaining in terms of using rainwater as the water source and 
solar power to run a low-power system. The modular nature of aeroponic systems 
allows people to start farming at any level and size, but achieve the same results as 
commerical scale growers, as the method is fixed and repeatable.

Three socio-economic areas will be considered with the same methods applied 
throughout all of them.

10.4.2  �Developed Countries

In a scenario where aeroponic farming is used in developed countries, it is viewed 
presently as a supplemental income to farmers to help spread the annual lottery of 
traditional arable and livestock farming with a reliable, dependable yield and con-
sistent quality even out of season. Many more farmers are looking for a low input, 
high value output method of growing food for their existing markets, or a more local 
market to diversify their farm earnings, especially with the advent of changing cli-
matic conditions making traditional farming less predictable. Although much of this 
activity does not attract subsidies, there are many rural development grants available 
for diversifying farmers which allow for capital outlay to be covered, which is mak-
ing diversification more attractive. The take up of aeroponic practices is often led by 
younger members of the farming family, as they have grown up in a culture of fast 
changing technology being accepted. Their starting systems are compatible with 
existing farm operations as it takes up comparatively little room and is highly pro-
ductive. As the venture grows, by virtue of a comparably short return on investment 
period, it is able to employ more people in rural communities in production and 
selling or delivering the produce. Local markets often include hotels, restaurants, 
local shops, and specialist local producers. Hotels and restaurants have to travel 
many miles a week to buy fresh produce from centralised, larger city markets to 
ensure top quality food for their customers. They are enormously enthusiastic at the 
prospect of being able to source fresh produce that is grit free, nutritionally com-
plete, with good flavour, and has travelled many less miles than wholesale food and 
so arrives fresher and with the prospect of a much longer shelf life.

Developed countries have a higher demand for exotic food and out-of-season 
food. When growing under cover, this can be catered for with little science being 
applied, to match the nutrient demands of the crop and supplemental lighting, so 
that the food can be produced locally to a very high standard. This attracts people 
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with a farming or horticultural background to take advantage of higher out-of-season 
food prices. Urban farming is a viable option for aeroponic growers; its lightness 
allows for roof space to be utilised for growing where excess heat and carbon diox-
ide are often lost to the atmosphere. Large, unused buildings can be used for under-
cover growing with a ready market in towns for the produce all year round. The low 
capital outlay to start growing means that people with growing knowledge or expe-
rience can successfully launch a farming business without having to invest in land 
or machinery to supply local or niche markets.

10.4.3  �Developing Countries

This is where easily attainable, low-tech growing methods work for entrepreneurial 
small-holder farmers and allow them to add real value to the food chain in blossom-
ing communities and towns. Very often electricity, fuel and other common resources 
are unreliable and expensive; therefore a growing method that uses low-power 
electrical components which can be powered by solar power and trickle fed batter-
ies with very little effort can be utilised to good effect. These farms can be  run by 
emergent farmers or local cooperative groups which can attract grants and subsi-
dies to grow staple products that benefit their country.

These farmers typically farm on poorer soil with irregular or contaminated water 
supplies. With the advent of LED lighting, UV sterilisation is attainable on the same 
12-volt system that can run the aeroponic equipment which enables rainwater to be 
collected rather than local water courses being used to supply the irrigation water. 
An aeroponic system typically uses 90% less water than traditional farming, as it 
recirculates the water in a closed system. This means that the nutrient is also captive 
and gets used thoroughly, rather than washed off into the local water table. The 
water supply can be UV sterilised before entering the system; increasing hygiene 
levels and ensuring constant nutrient conditions which benefit the growing plants.

Although in developing countries the middle classes tend to be the prime movers 
in the process of setting up farms, the low outlay and low space requirement of ver-
tical aeroponics mean that less affluent farmers can compete with direct parity in the 
market, and with the same quality of food as the larger farms.

10.4.4  �Deprived Countries

In deprived countries where wars, famine, natural disasters, and adverse climate 
shift have affected people’s ability to sustain an adequate diet, aeroponics can rep-
resent a lifeline that turns challenging circumstances into manageable scenarios 
once sustainable food production is introduced. Charities and NGOs collect large 
sums of money, but once they have installed running water, their efforts can stall as 
there is little infrastructure to pin further aid and growth to.
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The donation of simple aeroponic growing systems allows families to grow 
enough food to feed their families and even start to produce a small surplus to sell 
locally. These systems are low-tech, and as the procedure is very repeatable, sim-
ple instructions can be followed to consistently grow food with good nutritional 
value without having to turn the soil, battle with soil-based pathogens or fertilise, 
crop rotate, and sacrifice much of the available water supplies that are needed for 
drinking, cooking, and sanitation. One system can produce large quantities of 
food and run totally off-grid. Once food is being sustainably produced, other aid 
efforts can concentrate on building infrastructure rather than just delivering con-
sumable food.

Agriculture plays a large part in the culture of Zambia, where there is still 60% 
poverty. The local people, although able to cope with life generally, are perilously close 
to disaster with every harvest. They predominantly grow maize: tending not to fertilise 
or rotate crops which give rise to so called hidden hunger; where they are eating food 
with very low nutritional value. With the introduction of vertical aeroponic growing 
equipment, they are able to grow food with a high BRICs score and are eating high-
quality food. This also means they are producing clean, consistent food to eat and sell 
to tourism venues such as hotels and lodges at export quality food, which can expand 
their horizons commercially.36

10.4.5  �Aeroponics as a Means of Increasing GDP

A vertical aeroponic system has been introduced to Jamaica, an island experiencing 
social unrest and low incomes on one side of the island. Holiday hotels and beaches 
that cater for affluent, western holidaymakers, largely unaware of the dichotomy of 
fortunes, kept out of sight. The clean water on the island is largely from inland 
waterways. Forty-six percent of rural housing has water connection, and even less 
have basic effluent removal (Caribbean Regional Fund for Waste Water Management 
2015).

Agriculture produces 7% of the GDP but is mainly restricted to sugar cane and 
bananas although rice and other staples are grown there too. The holiday trade 
demands high-quality, European and American-style foods, which are largely 
imported. This means that the 2 million annual tourists are being largely fed with 
imported food. The Jamaican government is actively sponsoring local community 
groups to grow high-quality food products to suit their visitor’s tastes which will 
help to absorb some of the unemployment in the less affluent areas of the island and 
increase the country’s GDP to boot. This is being made possible by the setting up of 
aeroponic systems in open, but netted areas, where western fruit, vegetables, salad 
crops, and herbs can be grown all year round, without treating the soil to adapt the 

36 Jason Hawkins-Row, CEO Aponic Ltd. – Observations of agricultural opportunities in Zambia 
2017.
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nutritional profile to match the western crops that are desired. Outside of the tourist 
season, these can be turned over to growing local crops or export crops for Haiti and 
mainland America.

10.4.6  �Inclusive Farming and Social Mobility

Aeroponics removes the need to turn the soil, and it also removes the requirement 
for weed control and makes planting and harvesting a simple operation carried out 
by standing up on a solid surface usually in clean conditions. Operating staff are far 
easier to find and employ, and it also opens up the doors of employment to the 
physically impaired and people with learning disabilities to carry out socially and 
economically meaningful tasks for a wage.

The vertical aeroponic systems can be mounted at any height to allow the opera-
tors to work comfortably and easily through a crop with wheelchairs or other walk-
ing aids, and carry out most tasks without modification or additional support. This 
results in valuable capacity additions in the workforce and can create long-term 
opportunities for development within the business.

This also means that in countries where traditionally women, children, and elders 
are given more menial tasks around the farm or smallholding, they can be better 
utilised in tending and planting rather than constantly raising water, weeding, or 
tending the crops.

Aeroponic growing can enable people to produce and provide for their family, 
and have surplus food for selling at local markets and local outlets, as well as create 
a business with what they have at hand, which can sustain and enrich them. It also 
improves access to education and entrepreneurial activities, through a reduction in 
the time spent on creating a subsistence level of nutrition.

10.4.7  �Application of Aeroponics for Competition 
Amongst Food Producers

Commercial food producers are constantly looking for opportunities to reduce over-
heads, logistics, and indirect costs while offering a better quality product. This has 
taken the form of globalised food production and supply, so that food is grown in 
countries that can provide out-of-season growing characteristics. The logistics that 
marry up international weather patterns, to predict output for peak buying seasons 
are highly complex and add additional cost into the farming model in order to be 
able to generate gains from market and environmental predictions.

Technologies like aeroponic farming have started to turn commercial heads 
towards efficient growing that is predictable and repeatable and that can be sited near 
the food supply hubs. The process can be mostly automated so that the planting by 
pick-and-place machines, automatic environmental control, harvesting, and packing 
is no longer a thing of science fiction, and becomes cheaper and easier every year.
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This has caught the attention of the supermarket buyers. Through electronic por-
tals, they can see, at any time, the readiness of the crops that they have ordered, trace 
the crop back to a specific seed batch, and monitor any crop protection used in the 
crop. They can place an order, have it delivered to their chosen hub, and have confi-
dence that it will be on time, with the correct size and shape, and cleanliness. With 
growers operating in a fully managed environment, crop maturity can be sped up or 
slowed down in direct response to consumer demand, related via the supermarket. 
This not only reduces consumer waste but ensures that the grower does not supply 
products in tandem with other producers which would decrease the sale price 
through oversupply.

For the growers, this means that they can grow to order and they can plant with-
out huge contingencies, as they are more in control of all of the variables of climate, 
heat, light, nutrient values, and atmospheric supplements like carbon dioxide, which 
can speed up growth or slow it down predictably.

With direct contact from farmer to buyer in electronic format, the supply 
chain can become efficient, manageable, and profitable for both farmer and 
buyer. The farmer can monitor and adjust his growing parameters remotely and 
can aggregate that same data to allow buyers to order or buy the produce to exact 
time schedules.

These factors mean that people can start producing food commercially without 
having to inherit land. Traditionally, getting started in farming meant having to buy, 
or take over, land and machinery and employ labour. All of which eliminate most 
people from the prospect of farming, as return on investment is likely to take up to 
a generation to materialise. Aeroponics allows entrepreneurial people to create food 
in industrial units, on contaminated land, or in unused barns, in such a way that they 
can start small and expand to any size without penalty by building on what they 
have continuously, with a short return to breakeven and profitability.

10.4.8  �Diversification through Changing the Business Model 
for Existing Growers

Aeroponic growing removes many of the variables from farming to climate, soil 
quality, weed incursion, and insect damage and replaces them with clean, predict-
able crops which can be produced 365 days a year to exactly the same standard.

Under cover growing, in order to extend growing seasons, gives rise to multi-use 
buildings such as lambing sheds, which are only used for 2 months of the year tra-
ditionally. It can also utilise industrial units, grain stores, storage barns, rooftops, 
and set aside land, as well as brownfield sites and even fields that have solar panels, 
by growing on frames attached to the back edge of the panels.

This flexibility increases land use and efficiency throughout the growing industry 
and makes unusable growing land highly productive.
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10.4.9  �Environmental Impacts of Applications of Aeroponics

Aeroponics saves 90% of the water of traditional growing, cuts fertiliser usage by 
30–50%, and yet grows faster and larger yields because of the optimum balance of 
fertiliser, correct pH values. However, the real secret of aeroponics is the exposure 
of the roots to a full supply of oxygen which allows the plant to efficiently form its 
oils and sugars properly. In practice, this method has no nutrient run-off to nega-
tively interrupt the natural biome and balance of nature. When grown in biosecure 
greenhouses or buildings, any crop protection needed can be targeted directly at the 
problem rather than applied with broad sweeps which often results in damage to the 
natural balance of flora and fauna.

Although aeroponics is not an answer to broadacre crop growing, it can certainly 
relieve the pressure on soil so that it can be used less intensively and be allowed to 
naturally recover its organic content. Aeroponic equipment can even be placed over 
a field with a cover crops growing in it, and the field will still be productive while it 
recovers its nutrients.

For growing raw materials like cotton, it can very easily be grown efficiently in 
enclosed areas. As a crop, cotton accounts for 7% of the world’s commercial crops 
and 40% of the world’s pesticide usage. This high level of pesticide usage has a 
knock-on effect of disturbing the balance of pollinating insects and decreasing bio-
diversity in the areas where it is grown.

Strawberries are a good example of a crop that needs a very specific balance of 
nutrients and is prone to fungal diseases. Vertically grown strawberries give great 
yields in aeroponics and can be given a low-nitrogen, high-calcium feed, which 
produces the very best fruit, and in vertical grow tubes, water does not gather in the 
crown of the plant, and crown rot is significantly reduced. The need for fungicidal 
treatment to be used on the plants is kinder to the surrounding wildlife and is a high 
value selling point on the supermarket shelves.

10.4.10  �Research Possibilities for Aeroponics

Aeroponic growing is a very suitable method for the development of desirable traits 
in GM crops as the crop is grown faster, so more generations can be observed in less 
time. Unlike crops grown in soil, the feed regime can be exactly formulated and 
consistent yet is repeatable and reliable so that modified crops can be grown in the 
same system as control crops with directly comparable results.

This gives accurate and meaningful laboratory results to study, by removing the 
variables thrown up in soil. The benefits of aeroponic growing echoes the aims of 
genetically modified crops, which are usually to reduce water usage, increase dis-
ease resistance, and increase yield. There is an additional environmental advantages 
to using aeroponics with GM crops, in that they are completely removed from the 
natural environment, and therefore concerns for their effect upon the localised 
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ecosystems of farms can be mitigated against. With inherent improvements in yield 
and plant health, research can continue to investigate nutritional and flavour 
improvements to plant strains and varieties.

10.5  �Conclusion

In order to maintain or improve nutritional standards globally, there need to be sus-
tainable options in order to avoid the continued sacrificing of global resources, com-
plicit with long term environmental and ecosystem damage and destruction, for 
short term maintenance or capacity gains within the outputs of the global food 
industry. Future proofing a sustainable global food supply is a long term commit-
ment to change, with flexibility built in to adapt to unknown climactic and commer-
cial challenges. However, growers across the world need to continue to subsist or 
make a living, so instant technological applications are required, which are easy to 
integrate with current practices, involve small capital investments, have quick pay-
back periods, and add to farmer’s commercial capability rather than foregoing cur-
rent harvests for the benefit of future yields and the ecosystem.

Through reimagining the use of primary resources, principally soil, water and 
fossil fuels, and their interaction by reorganising traditional production models to 
use soilless technologies, such as aeroponics, it is possible to improve the food pro-
duction output volume and nutritional quality while reducing water, fertiliser, pest 
control chemicals, and the use fossil fuels, or alternative energy sources, more effi-
ciently. Soilless growing is not limited to traditionally cultivated land: through bet-
ter use of available, and previously unusable suburban and urban land, as well as 
creating more space through growing vertically; effectively turning acreage into 
volume, soilless growing can bring poor quality land back into use and contribute 
towards the protection of soil based ecosystems. In addition to supporting the safe-
guarding of global forests, rainforests, and wetlands, this can have positive atmo-
spheric environmental effects through reducing transportation and waste from ‘field 
to fork’.

Waste within the agricultural system would be reduced through a production 
method change to aeroponic growing, transitioning from oversowing for contingency 
to ‘growing to order’, the ability to transport live produce to retailers or packaging 
wholesalers, a reduction in packaging if consumers take up a ‘pick-your-own’ model 
in mainstream retail outlets, and the ability to grow closer to the population centres 
who will consume the produce, meaning less perishes in transit post-packaging. 
Resultant waste can be post-processed into soil enhancements for soil restoration, 
and if utilising insects, can create inputs into fish or poultry food supply chains, in 
order to reduce the productive and environmental burden of producing meat.

Through urban farming, there are trickle-down effects in the creation of smart 
futures to a cascade of economies. In developed countries, towns are often centres 
of any unemployment and deprivation, and in developing nations, efforts to procure 
subsistence levels of nutrition and water can limit opportunities to run, operate, and 
innovate into other industries. Aeroponics offers opportunities to match unemployment 
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with a business model that can payback over a short time frame and to create 
possibilities to access education and future employment away from subsistence.

If more produce agriculture can move towards urban areas, it becomes easier to 
justify protecting the ecosystems that are being eaten into through the current culti-
vatable land requirements. Although meat animal husbandry is a large factor in 
shifting agriculture, by utilising more biosecure and urban spaces, there may be 
commercial reason to support returning to a rotating grazing as part of a sustainable 
approach to rehabilitating soil.

Aeroponic growing can relieve pressure on land used for grain production, via a 
return to good crop rotation practices, with scope to invest in the soil’s biome, 
through planting of cover crops to improve soil structure and nutrient profile and the 
reduced impact on the animals, insects, and microorganisms that abide there, 
through breaking the pesticide and till regime. Therefore, future harvests should not 
need as much energy invested through fertilisers, irrigations, and soil treatment 
chemicals to be productive, as are currently used through intensive farming prac-
tices. Commercially, with short payback periods and a wider range of crops able to 
be grown, aeroponic growing can be a truly food centred farm diversification model.

Ultimately, the challenge humanity faces is bigger than the transformation of 
agricultural practices. We need to transform the economic system that currently 
encourages all of us – producers, consumers, and investors – to act in an unsustain-
able way. Practices such as aeroponic growing facilitate the move towards change 
through its harmonisation with current consumer and retail demand practices.
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Chapter 11
Buildings that Perform: Thermal  
Performance and Comfort

Christopher Gorse, Martin Fletcher, Felix Thomas, Fiona Fylan,  
David Glew, David Farmer, and Pat Aloise-Young

Developers, designers and contractors are increasingly using titles such as ‘green’, 
‘eco’ and ‘low energy’ to describe their buildings and reassure the environmentally 
conscious consumer of the green credentials of the property that they are investing 
in. Unfortunately, relatively few construction companies engage in research and 
development (R&D) to underpin their marketing rhetoric. The exceptions to this 
observation are those companies investing in innovation and engaging with both 
experts and customers to ensure a real understanding of property performance. Such 
activity is critical if the aspirational living and performance standards that are being 
claimed by the developers are to be attained and replicated on a wider scale. 
Forward-thinking developers are continuously using the lessons learned to inform 
and enable best practice, within their organisation, and through their exemplars set-
ting standards across the construction industry.

Interest in the in situ performance of low-energy buildings has seen an increase 
in building performance testing, energy monitoring and occupant consultation with 
the aim of determining the various impact of low-energy technologies and construc-
tion approaches. Those companies advancing the industry are using research data to 
inform the way they build and develop low-energy properties and by appreciating 
the holistic context of the built environment are adding value to what may be con-
strued as social sustainability.

Typically, companies will engage dedicated research establishments to undertake 
testing and monitoring to determine how buildings respond to their environment 
and ascertain how easily a building can be controlled to meet the occupant’s needs. 
These tests and evaluations are thorough, exploring in forensic detail the achieve-
ments and issues within all aspects of a building, from the energetic performance of 
one element of building fabric to the combined influence of all systems on occupant 
satisfaction.
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This chapter reports on the tests and monitoring undertaken on buildings, the 
common issues that they are designed to interrogate, and presents cases where 
developers are taking measures to achieve homes that function as expected and meet 
the requirements of the occupants, thus fulfilling their ‘green’ credentials.

11.1  �Thermal Performance of the Built Environment

Before exploring the methods used to assess whether buildings are performing to 
their designed intention, it is relevant to consider the wider significance of building 
performance and why low-energy ‘eco’ buildings are gaining increased relevance in 
the construction industry.

The issues of anthropogenic climate change, fuel security and declining global 
fossil reserves require immediate efforts to be made to reduce our energy demand. 
In response to these global challenges, the UK government has made commitments 
to reduce greenhouse gas by at least 80% by the year 2050, relative to 1990 levels. 
The built environment plays a significant role in achieving this target. The housing 
sector is the UK’s biggest annual energy user, accounting for 29% of the total energy 
consumption in the UK and approximately 30% of CO2 emissions. The average 
household is estimated to consume 18,600 kWh of energy per year, of which 62% 
is used for space heating. The burning of natural gas for space heating accounts for 
around 35% of household CO2 emissions (Palmer and Cooper 2013).

To reduce this consumption, building energy efficiency must be increased. The 
building stock in the UK is old (a situation that is also prevalent in the rest of 
Europe), with more than 40% of the dwellings being built before 1960 and 90% 
before 1990 (Artola et al. 2016). As the standards that require buildings to be energy 
efficient are relatively recent additions to building regulations, it is of no surprise 
that older buildings typically use more energy than modern buildings. Old buildings 
typically require more than twice the energy to heat when compared to modern 
buildings, yet with over 90% of buildings being more than 25 years old, inefficient 
older dwellings represent the vast majority of housing.

New buildings offer an easier route to energy reduction, being able to utilise 
modern materials and methods developed specifically for enhanced energy perfor-
mance. However, new buildings either replace or expand the total stock at just less 
than 1% of the total buildings each year (with the building of new homes generally 
ranging from 140,000 to 250,000 per year). With current rates of construction 
together with an increasing population, meaning that 75–80% of the current build-
ing stock will still be in use in 2050 (Power 2008), it is essential that existing build-
ings are addressed; however, there is a considerable amount of refurbishment 
required to bring existing buildings up to modern energy-efficient standards (DCLG 
2017; Artola et al. 2016).

The renovation rate of the UK’s 28 million existing dwellings is low, with only 
1–2% of the building stock renovated each year, with considerable variation in the 
level of upgrade (UK figures taken from: Valuation Office Agency 2016; National 
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Records of Scotland 2016; Eurostat 2017; Artola et al. 2016; DCLG 2017). Buildings 
are renovated differently, with some receiving superficial aesthetic upgrades, whilst 
others receive what has been termed ‘deep retrofit’, where the whole building fabric 
and services are upgraded to high-energy-efficient standards. Renovations that 
reduce both the delivered and the final energy consumption of a building by a sig-
nificant percentage compared with the pre-renovation levels are insignificant in 
terms of national targets, representing less than 1% of all buildings renovated. 
Although the retrofit and upgrade market is small when compared to the whole 
building stock, construction activity related to renovation accounts for 57% of all 
building works.

Beyond the reduction of energy and greenhouse gas emissions, older buildings 
tend to be draughty, cold during the winter months and may experience some prob-
lems with condensation and mould, even in some cases affecting the health and 
wellbeing of the occupants. Evidence collected by the Leeds Sustainability Institute 
suggests many existing buildings are difficult to heat, with some occupants believ-
ing that such buildings had a negative impact on their family’s health (Gorse et al. 
2017a). The health risks to the occupants in some cases are acute, evidenced by the 
40,000 excessive winter deaths in the UK, 9000 of which are associated with cold 
homes (ACE 2015; NEA 2016). During a 5-year period, up to 2015, there were 
46,716 deaths attributed to cold dwellings. The annual death rate caused by cold and 
damp buildings is similar to that caused by alcohol and almost as high as breast 
cancer (ACE 2015). However, mortality is a particularly weak indicator of the 
impact of cold homes on the occupant; the years of healthy life lost and illnesses 
related to living in cold damp environments have much wider impact on the society; 
ill health caused as a result of living in damp, cold and draughty conditions has been 
estimated to cost the NHS £1.36 billion per year (NICE 2015).

Thermal upgrades have the potential to significantly improve the performance of 
a building, reducing energy demand and enhancing occupant satisfaction. To achieve 
high-energy-efficient standards and comfort gains, there is a need to understand the 
nature of the building stock and what is necessary to improve existing buildings and 
enhance new developments. Research activity facilitates this process by ensuring 
new products, and construction methods achieve their intended purpose and perfor-
mance (Table 11.1).

11.2  �Thermal Performance of the Building Fabric

Thermal performance is a major factor in the energy efficiency of buildings and is a 
function of the interaction of several building fabric elements and their influence on 
heat loss mechanisms. Maintaining comfortable conditions within a building can 
require a great deal of energy input, depending on the thermal performance of a 
given building. On average, 62% of household energy consumption is for space 
heating – this means that good thermal performance, either in new build design or 
in existing building retrofit, represents major potential for the reduction of energy 
demand for heating and thus considerable reduction in CO2 emissions. In addition 
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to energy and CO2 savings, there are also benefits to housing occupants: more com-
fortable internal conditions and reduced energy bills.

The majority of heat loss in buildings is through the plane elements: walls, roof, 
floor, windows and doors. The rate at which heat is lost through these elements is 
expressed as their thermal transmittance, or U-value (watts per square metre per 
degree Kelvin). A lower U-value represents lower heat loss and higher insulating 
properties. Achieving low U-values for elements of the building fabric is the first 
step in reducing the heat loss of a building. The primary method of reducing heat 
loss through the plane elements is through the application of insulation.

The external envelope can both act as a thermally resistant material, a medium 
that allows solar heat energy in, and a place to store heat energy, which can be 
released at a later time to smooth out the heating and cooling cycles (Fig. 11.1).

Household expenditure on space heating represents a significant portion of annual 
costs, and whilst the actual cost per household varies, reducing energy required for 
heating presents a desirable outcome for all occupants. In a recent study conducted 
by Leeds Beckett University, it was shown that for a small two-bedroom Victorian 
terrace house, the cost of heating the home could be reduced from £554 (where there 
was no thermal upgrade) to £206 (where a full deep retrofit had been applied) with 
annual CO2e emissions associated with space heating reducing from 2.31 tonnes (no 
thermal upgrade) to 0.86 tonnes. The full thermal retrofit resulted in reduction of 
63% heat loss through the fabric (Gorse et al. 2017) (Fig. 11.2 and Table 11.2).

This example illustrates the aggregate potential of multiple thermal upgrades, 
addressing several individual elements of the building fabric, i.e. the walls, glazing 
and loft. As previously noted, such deep retrofits are rare; it is more common for 
retrofits to be single interventions targeting specific aspects of the building fabric, 
i.e. the application of a single form of insulation. Whilst the example describes a 
retrofit, the principles for high thermal performance for new and existing buildings 
are largely the same – the key difference being the route to thermal upgrade being 

Table 11.1  Overview of renovation market share in the UK (Artola et al. 2016)

Renovation 
undertaken Market share and example of renovation

Approximate 
costs per m2

Minor 
renovations

85% of the market: 1 or 2 measures (e.g. a new boiler) 
resulting in a reduction in energy consumption of between 
0% and 30%

Average costs 
of €60/m2

Moderate 
renovations

10%: 3–5 improvements (e.g. insulation of relevant parts of 
the dwelling plus a new boiler) resulting in energy 
reductions in the range of 30–60%

Average costs 
of €140/m2

Extensive 
renovations

5%: In this approach, the renovation is viewed as a package 
of measures working together leading to an energy 
reduction of 60–90%

Average costs 
of €330/m2

Almost 
zero-energy 
building 
renovations

Negligible: The replacement or upgrade of all elements 
which have a bearing on energy use, as well as the 
installation of renewable energy technologies in order to 
reduce energy consumption and carbon emission levels to 
close to zero

Average costs 
of €580/m2

Note: current renovation represents less than 1% of the total building stock but accounts for over 
50% of total building activity
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significantly more challenging for retrofit because of the limitations imposed by 
working with an existing building as opposed to the ‘blank canvas’ of a new build. 
In existing buildings, there are many parts of the external envelope that are difficult 
to access or treat. Internally, floors, cupboards and services will often disrupt inter-
nal insulation, whilst external insulation is affected by abutment, complicated 
detailing, services and junctions such as the eaves. Where the difficult to access 
areas remain uninsulated, they present a thermal weakness in the envelope.

Fig. 11.1  Fabric first and passive approaches to creating energy-efficient and comfortable envi-
ronments (Thomas and Gorse 2015; Gorse et al. 2016)

Fig. 11.2  Measured heat loss (heat loss coefficient HLC) of the test house at each test stage (blue 
bars represent the test house heat loss following a single thermal upgrade measure; green bars 
represent thermal upgrade measures in combination) (Gorse et al. 2017)
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Areas of lower thermal resistance than the surrounding building fabric are known 
as thermal bridges. Lower thermal resistance of the building fabric at thermal 
bridges leads to greater loss of heat through these parts of the building fabric than 
unbridged areas. This lower thermal resistance is often caused by a break in the 
insulation layer by a material of higher thermal conductivity than the insulation.

There are three kinds of thermal bridges that can be considered in a building: 
repeating thermal bridges, linear thermal bridges and point thermal bridges 
(Fig. 11.3). Repeating thermal bridges occur at regular intervals within the plane 
elements of the building fabric and are accounted for in the U-values of the element 
they are within. Linear thermal bridging often occurs along the length of junctions 
within the building fabric, due to the building geometry or detailing at these loca-
tions. Linear thermal bridging is represented by ψ (psi) values, in W/mK (watts per 
metre per degree Kelvin). Point thermal bridging occurs at isolated non-repeating 
locations within the building fabric, at a penetration through the building fabric or 
the location of a fixing. Point thermal bridging is represented by χ (chi) values, in 
W/K (watts per degree Kelvin).

When assessing the heat loss of a building, the total thermal bridging of all linear 
bridges and all point bridges are added together then divided by the total heat loss 
area of the building to give a y-value, in W/K (watts per degree Kelvin). As the 
thermal resistance of the plane elements of a building’s fabric is increased through 
the addition of insulation, the heat loss through thermal bridges becomes a larger 
proportion of the total heat loss, unless consideration is given to mitigating thermal 
bridging (Fig. 11.4).

The basic principle of preventing thermal bridging is to ensure the continuity of 
the insulation layer throughout the fabric of the building envelope, though in practice 
breaks in the insulation layer are unavoidable, in almost all current building types. 
Where a bridge cannot be avoided, steps can be taken to reduce the extent of bridg-
ing. Reducing the amount of material bridging the insulation layer reduces the rate 
at which heat can be conducted over the thermal bridge. Additionally, introducing 

Table 11.2  Impact of thermal upgrades on a Victorian two-bedroom end terrace in the North West 
of England (annual space heating demand and cost, and CO2 equivalent emission reductions)

Thermal 
upgrade 
measure

HLC 
(W/K)

Reduction on 
baseline 
(W/K)

Annual space 
heating energy 
reduction (kWh)

Annual space 
heating cost 
reduction (£)

Annual space 
heating CO2e 
reduction (kg)

Full retrofit 69.7 117.8 6497 348 1449
Full retrofit 
(original floor)

82.7 104.8 5777 310 1289

Solid wall 
insulation

101.2 86.4 4761 255 1062

Replacement 
glazing

174.2 13.4 737 39 164

Loft insulation 180.5 7.1 390 21 87
No thermal 
upgrade

187.5 n/a n/a n/a n/a

Floor upgrade n/a 13.1 720 39 161
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Fig. 11.3  Plane element, geometric thermal bridges and non-repeating thermal bridges (Thomas 
and Gorse 2015; Gorse et al. 2016)

thermal breaks to the bridging elements, which involves using materials of high 
thermal resistance to isolate low thermal resistance elements, prevents a continuous 
bridge from the warm to cold side of the element.

In addition to heat lost via conduction through the fabric elements, the exchange 
of heated internal air with cold external air can be a significant source of heat loss 
from a building. In order to maintain a comfortable internal environment within a 
building, the air must be heated; however, air must also be refreshed through venti-
lation to prevent build-up of moisture, pollutants and odours that would make the 
internal environment unpleasant or unsafe. Heat loss through ventilation has two 
components: purpose-provided ventilation such as extractor fans, intended to main-
tain air quality, and uncontrolled ventilation through gaps in the building fabric, 
often referred to as air leakage. Exchange of warm internal air with cool external air 
represents a loss of heat from the internal environment of a building and a reduction 
in internal air temperature, requiring additional heat input.

A solid timber stud bridges a 
layer of insulation.                        
ψ-value = 0.039 W/mK

A reduced material stud is used in 
place of a solid timber stud              
ψ-value = 0.014 W/mK

A thermally broken stud, insulation 
sandwiched between timber            
ψ-value = 0.012 W/mK

Fig. 11.4  Thermal bridges and ψ-values for stud sections (Thomas and Gorse 2015)
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Achieving low ventilation heat loss in buildings to reduce the volume of warm air 
lost and cold air entering the building is a key element of energy efficiency. Achieving 
a low air permeability requires that careful consideration be given to airtightness 
during design stages; a continuous airtight barrier should be specified and special 
consideration given to how the barrier will interact with junctions and openings.

Whilst a thermally efficient building fabric will reduce the energy required to 
condition the internal environment, it is not a complete solution and must be com-
bined with appropriate low-energy systems for heating and ventilation. These in 
turn must be operated correctly by the occupant to ensure that predicted performance 
is achieved. A large component of the gap between the prediction of energy use and 
that actually used, ‘the reality – in situ use’, results from the interaction between 
systems and users; it is as important to explore the relationship between users and 
systems as is it to test the systems themselves.

To understand the building’s performance and its characteristic behaviour, it is 
essential that the building fabric and services are tested and commissioned, and it is 
also informative to see how the building system responds under different occupation 
patterns. Once the buildings can be controlled, then it is possible to influence occu-
pant behaviour to achieve optimum performance, based on the user needs; however, 
buildings must first perform. The first step to understanding buildings is to ensure 
that the designed performance is tested in the field, under real operating conditions. 
The following sections outline tests and monitoring.

11.3  �Methods for Testing the Performance of Buildings

11.3.1  �Fabric Testing

As previously stated, heat loss through the building fabric is significant in terms of 
energy demand and occupant satisfaction and is composed of two elements: heat 
loss via conduction through the plane elements and heat loss via uncontrolled ven-
tilation. This has encouraged the development of many designs, products and sys-
tems to reduce the heat loss through the fabric and improve building airtightness. 
The development of these energy-saving innovations often occurs in a laboratory 
environment under unrealistic environmental conditions. The result of this is that 
whilst a building may meet targets for thermal performance in theory, a physically 
completed building may not reach its expected design performance when exposed 
to realistic conditions.

This shortfall in performance is referred to as the ‘performance gap’ and is 
caused by several factors such as incorrect construction, poor workmanship, failings 
at the design stage, poor detailing and improvisation on site (Johnston et al. 2015). 
It is common to find that new buildings are some way off their expected perfor-
mance. Where buildings have been in use for some time and remedial action, refits 
or refurbishment has been undertaken, the builders’ work and fitting of services are 
often incomplete, with penetrations through the fabric not being sealed. As well as 
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affecting the building’s thermal performance, such changes can impact on fire 
safety, allowing smoke and flames to breach compartmentation and spread through 
the fabric. If a fire takes hold of a building and such defects exist, the consequences 
for occupants can be deadly (Gorse and Sturges 2017). Thus, whilst the tests for 
thermal performance are useful, the forensic examination often reveals defects of 
the building that also have a potential impact on other aspects of performance.

It is important to undertake building performance evaluation to validate the fab-
ric performance of finished buildings, demonstrate regulatory compliance and 
potentially locate faults leading to underperformance which can be corrected. In the 
case of multibuilding developments, findings of tests on early buildings can help 
remedy faults in later buildings before they are made.

It can be advantageous to undertake a number of tests concurrently, as the condi-
tions required to undertake individual tests are also ideal for others. An intense 
programme of testing can thoroughly examine many aspects on a building’s perfor-
mance, helping to identify and remedy shortfalls in performance as well as inform 
future design and construction projects.

11.3.2  �Coheating

The coheating test method is used to quantify the amount of heat energy a building 
loses through its fabric, in the form of a heat loss coefficient (HLC) expressed as 
W/K (watts per degree Kelvin). At its most basic, a coheating test is performed by 
heating a building to a set temperature, at least 10 degrees Kelvin above external air 
temperature, using electrical resistance heaters. The electricity required to maintain 
this continuous temperature difference is logged, and a HLC can then be calculated 
by plotting daily heat input (in kilowatt hours) against daily internal-external tem-
perature difference (K). The gradient of the resulting plot gives the heat loss coef-
ficient in W/K (Johnston et al. 2013). Taken by itself, the coheating test can only 
indicate the heat loss of the building fabric as a whole. Individual aspects of thermal 
performance must be investigated by other means, though a coheating test provides 
a good opportunity to carry out other tests concurrently (Fig. 11.5).

11.3.3  �Heat Flux

Heat flux density measurement is used to measure the rate of heat flow into or out 
of a building element, effectively measuring the in situ U-value of an element that 
is tested. To perform heat flux measurement, a heat flux plate is placed on the ele-
ment, avoiding any points of thermal bridging. During testing, heat flux density 
(W/m2) is logged as well as air temperatures on either side of the element being 
tested so that when heat flux is divided by temperature difference, the resulting 
value is an effective U-value for the building element (W/m2K).
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Heat flux measurement is best undertaken with a constant elevated temperature 
on the internal side of the building element to ensure monodirectional heat flow 
from inside to outside for the duration of measurement. A coheating test provides 
ideal conditions to perform heat flux measurements; the effective U-values mea-
sured using heat flux tests will add to the findings of a coheating test.

11.3.4  �IR Thermography

Infrared (IR) thermography uses specialised ‘thermal cameras’ that can detect the 
infrared band of the electromagnetic spectrum to visualise the temperature of 
objects and surfaces. IR thermography is often undertaken as a survey, examining a 
building to find temperature irregularities that may indicate a problem within build-
ing elements that could not be seen with the naked eye.

IR thermography should be carried out when the internal temperature of the sub-
ject building is elevated above external temperature; this will help make cold spots 
more apparent when viewed helping to identify building defects, such as air leakage 
paths or improperly fitted insulation. IR thermography is particularly useful for 
investigating thermal bridging, air leakage and moisture ingress, as these will cause 
temperature variations that are visible when viewed with a thermal camera. A 
coheating test provides an excellent opportunity to carry out IR thermography, as 
internal temperatures will be elevated to a homogenous temperature throughout a 
building. Caution should be exercised when reviewing IR thermography, as tem-
perature differences can appear exaggerated or be understated if a camera is set to 
automatically set temperature range.

Fig. 11.5  An example of a typical coheating setup: electrical resistance heater with thermostatic 
control to maintain constant internal temperature, electricity and temperature logging equipment 
and a circulation fan to ensure air temperature uniformity in the zone
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11.3.5  �Air Permeability and Ventilation Tests

UK building regulations Part L1a require that new buildings undergo air permeability 
testing to demonstrate that they comply with the threshold air permeability of 10 m3/
(h∙m2) @ 50 Pa (an air leakage rate of 10 m3 of air, per m2 of building envelope, per 
hour at a pressure differential of 50 Pa). Allowances are made for large develop-
ments, permitting a sample of each dwelling type to be tested rather than every 
dwelling of that type. Knowing the air permeability of a building allows the rate of 
heat loss due to air leakage to be calculated.

Air permeability of a building is relatively quick and easy to test. The most com-
monly used method is the air pressure test, utilising a ‘blower door’ apparatus, 
using a controlled fan to depressurise the internal environment by blowing internal 
air out of the building and then pressurise the internal environment by blowing 
external air into the building. Purpose-provided ventilation is deactivated and sealed 
off before testing, as only uncontrolled, i.e. unwanted ventilation, should be mea-
sured. Airflow rate through the fan and pressure differential between the internal 
and external environments are recorded and plotted to calculate the air permeability 
at a pressure differential of 50 Pascale. Air permeability values from depressurisa-
tion and pressurisation can be averaged to account for the building’s behaviour in 
both conditions.

A blower door test provides an opportunity to undertake air leakage path detec-
tion, as airflow and pressure differentials are increased above those expected during 
normal use. Detection of air leakage paths helps to guide remedial works where a 
building does not reach its target air permeability. During depressurisation, IR ther-
mography can be used to locate paths of air movement into and around the building, 
as cold external air will be drawn into the building through gaps in the construction, 
cooling the building fabric. This cooling can be visualised with a thermal camera, 
thus identifying air infiltration paths. During pressurisation internal air is forced out 
gaps in the building construction; air movement can be detected using a handheld 
smoke generator, pinpointing the locations where internal air is escaping; the use of 
smoke allows air movement to be captured with a visual camera (Fig. 11.6).

11.3.6  �In-Use Monitoring

Testing the building fabric performance under controlled test conditions using 
methods such as the coheating test is useful for providing benchmark figures of 
performance and understanding the physical capabilities of a building; however, the 
results do not necessarily reflect how a building will perform when occupied. In-use 
monitoring provides a way to measure energy consumption and performance of a 
building over time whilst occupied, giving a more realistic representation of build-
ing behaviour when exposed to transient heating and cooling cycles and variations 
of occupant behaviour.
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In-use monitoring may be as simple as monitoring monthly energy metre 
readings to determine the influence of seasonal change on monthly consumption. 
More intensive in-use monitoring can allow a more complex analysis of energy use 
behaviour and the performance of a building. An intensive in-use monitoring pro-
gramme may make use of electrical submetres on individual circuits or appliances 
within a building to record energy consumption for specific end uses, record tem-
perature and air quality data in multiple zones within a building and record external 
weather data. Where renewable technology is fitted, the performance of these sys-
tems can also be monitored to assess their performance. Intensive in-use monitoring 
can be used to gather a large volume of data over a long time period, subsequently 
requiring a greater investment of time and effort to analyse, in addition to requiring 
a large amount of equipment. For this reason, intensive monitoring is best deployed 
in pilot studies or exemplar buildings.

In addition to capturing energy data, in-use monitoring also investigates the 
internal environment by monitoring temperatures, humidity and CO2. The apprecia-
tion of the internal environment is essential in establishing the experience of the 
occupant in a space and allows objective judgements to be made regarding their 
comfort and predicted satisfaction which can be later validated by consulting with 
the occupant. The monitoring of internal conditions also allows this relationship 
between the internal and external environment to be established.

11.4  �The Role of the Occupant

11.4.1  �Occupant Behaviour

The performance gap is often attributed to errors in the building’s design or con-
struction or because insufficient detail leads to confusion or improvisation on site. 
There is an additional source: the occupant. Whilst there is much discussion around 
reducing errors in design and construction, occupant behaviour is often regarded as 

Fig. 11.6  Thermogram captured during building depressurisation, showing the leakage path of 
cool air not shown by visual methods
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too complex to characterise and therefore neglected. However, a research to explore 
occupant behaviour has identified several ways in which occupant behaviour can 
easily be addressed or at least understood. Behaviour that reduces the building’s 
performance is often caused by occupants simply not understanding how to use the 
building. Such behaviour can be misinterpreted as wilfully misusing the features of 
their home, which leads to under- or overheating. Instead, such behaviour can often 
be because occupants did not receive a sufficient (or indeed any) handover of their 
home and so did not receive enough explanation of how their behaviour in the home 
influences its energy efficiency (Linden et al. 2006; Isajsson 2014) or any discussion 
of how their lifestyle needs could be met by the energy efficiency features in their 
home. Often, contractors can assume that disruption to occupants should be mini-
mised. In practice, this can mean that occupants do not understand how best to 
interact with their home to maximise energy efficiency and comfort. This can lead 
to both over- and underheating. This can be addressed by producing a checklist of 
conversations to have with occupants about using the heating, cooling and ventila-
tion features in their home.

One such example of this was observed during monitoring of the GENTOO 
Passivhaus development in Sunderland (Fletcher et al. 2017). The monitored dwell-
ing is of high thermal performance, and following energy monitoring was shown to 
achieve its energy and carbon targets. However, the dwelling experienced signifi-
cant overheating throughout the year. This was due in part to the occupants not 
engaging the summer bypass function of the mechanical ventilation with heat 
recovery (MVHR) system, in addition to limiting their window opening behaviour 
as they were advised that this limits system efficiency. Following re-education on 
the systems within the property temperatures returned to a more comfortable level. 
This example serves to illustrate that even when all energy and carbon objectives 
have been satisfied, occupancy can have a significant impact on how we view the 
success of high-specification buildings (Fig. 11.7).

Another aspect to consider is that the occupants’ needs change over time. If this 
occurs around the time of retrofit, any in-use monitoring can indicate a performance 
gap, whereas in reality, the home is performing as designed, but the occupants are 
using more energy. In a retrofit study conducted by Leeds Sustainability Institute 
involving external wall insulation (Gorse et al. 2017b), many of the occupants expe-
rienced lifestyle changes in which affected their energy behaviour. Common 
changes included a family having a new baby, so they heat their home to a higher 
temperature, both during the day and the night. Retirement often means that the 
home is heated during the day as well as in the evening. Several of the homes in the 
study had additional people moving into or out of the home, so that the rooms are 
used to a greater or lesser extent. Illness could also mean that the home is heated or 
used in a different way. All these factors affect energy use, and whilst designers and 
construction companies would not want to stop occupants from changing how they 
use their home, any building performance assessment should include work to iden-
tify and understand such changes. This can be incorporated into a post occupancy 
evaluation (POE) questionnaire or qualitative work in the form of interviews or 
focus groups.
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As well as understanding how occupants influence the performance gap, research 
with occupants can provide evidence on how housing influences quality of life. 
Living in a warmer more comfortable home could potentially lead to people feeling 
happier, and it has the potential to improve any long-term conditions they have.

Buildings should both be designed for energy efficiency and be capable of 
responding to the expectations and demands of the occupant. Detailed research 
observing occupant behaviour and building performance can help to understand and 
achieve optimum performance.

11.4.2  �Post Occupancy Evaluation (POE)

Ultimately, occupants will behave in such a way as to ensure their own personal 
satisfaction even if this means bypassing the efficient technologies available to them 
and incurring an energy or carbon cost. As such, a sustainable development should 
aim to have minimal negative influence on the daily lives of the occupant. Therefore, 
in addition to energy monitoring for validation of performance, it is important to 
conduct post occupancy evaluation of novel designs and systems to gauge the 
impact on the user. Adaptive behaviours are significant when considering personal 
factors of thermal comfort, wellbeing and tolerance – as noted, if a sustainable tech-
nology places negative pressure on the occupant, then the likelihood is that either 
the system will be bypassed (thus negating its positive environmental impact) or the 
occupant will have an undesirable experience. The gap in performance between 
prediction and reality is well researched in the building fabric context (Johnston 
et al. 2015); however, it is equally important to evaluate the veracity of assumptions 
made with regard to the user and their behaviour within an environment as such 
assumptions underpin in-use performance predictions. POE is one such method to 
capture this information.

Fig. 11.7  GENTOO Passivhaus floor plan and front elevation
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The most commonly used form of POE is the distribution of feedback 
questionnaires. The ubiquity of computers and smartphones has made the distribu-
tion, collection and analysis of online questionnaires increasingly cheap and sim-
ple. The Building Use Studies (BUS) methodology is an established example of this 
form of POE, comprising a three-page structured questionnaire which presents the 
occupant with various questions relating to the design, lifestyle and comfort of their 
building (Leaman 1995). Respondents are presented with various scales of different 
form and style which are specifically designed to deter feedback fatigue, in addition 
to several opportunities to enter their own comments. The data gathered is then 
compared with benchmarks generated from a database of exemplar buildings, with 
scores awarded and graphically represented in a ‘traffic light’ format for each 
category.

Whilst able to gather valuable information, the rigid format of structured ques-
tionnaires limits the possible richness of data by inadvertently establishing boundar-
ies around how opinions may be expressed within the context of a specific question 
or topic group. For a comprehensive understanding of occupant experience, inter-
views and focus groups offer a more flexible approach and however come with 
increased complexity in terms of participation, cost and analysis.

The recommendations for what to include when designing research on occupant 
behaviour, based both on previous research and experience of researching the 
impact of occupants on energy use, are shown below:

•	 Who lives in the home (people and pets) and any regular visitors, such as grand-
parents providing childcare

•	 How the home is used, e.g. when people are in and out of the home, whether 
rooms are used differently in winter and summer, whether windows are kept 
open and doors are opened frequently

•	 Any health problems that people have that might affect the temperature of the 
home and the energy they use, together with a measure of their health status

•	 Preferred temperature within the home, the reason for this and reasons why the 
actual temperature is not the same as the preferred temperature

•	 Any life events that mean people might change the energy they use, such as spend-
ing more or less time in the home, having a baby, losing their job or retiring

•	 Understanding of how to use the heating and ventilation systems
•	 Confidence in the ability to use less energy (‘perceived behavioural control’)
•	 Beliefs about the advantages and disadvantages of using more or less energy
•	 Beliefs about what other people expect in terms of energy use (‘social norms’)
•	 How satisfied people are with factors such as how quickly their home heats up, 

how warm it gets, how draughty it is, how damp it gets, how much it costs to heat 
and how much noise it lets in

•	 How satisfied people are with living in their neighbourhood, for example, its 
appearance, how safe it feels and how much they feel they belong
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11.5  �Buildings that Perform

The acknowledgement of the role the built environment plays in global energy 
consumption has encouraged significant efforts to reduce the ecological footprint 
of buildings from both an energy and carbon perspective (UNEP, 2012). There 
are over 70 definitions for low- or zero-energy/carbon buildings in use globally 
(Williams et al. 2016), adding complexity to adoption on a wider scale and result-
ing in the creation of several assessment methods designed to facilitate environ-
mentally conscious construction whilst offering differing views on what constitutes 
success. The foremost example in the UK is Part L of the building regulations 
(DCLG 2010, 2013) which emphasises the reduction of energy through improve-
ment in the building fabric. Part L requires certain targets for building airtightness 
and fabric performance to be fulfilled, with compliance verified by the Standard 
Assessment Procedure (SAP) (BRE 2016). Whilst significant due to its legal status, 
Part L does not result in what may be termed as low-energy buildings, operating 
more to ensure an enforced lower limit on building energy performance. Described 
below are examples of buildings designed to energy performance standards that 
go beyond traditional requirements to achieve what may be fairly described as 
‘green’, ‘eco’ or ‘low energy’.

11.5.1  �Passivhaus and EnerPHit

The ‘fabric first’ logic present in Part L has been extended with the creation of 
the Passivhaus standard (Feist et al. 2005). Developed by Wolfgang Feist and Bo 
Adamson, the Passivhaus approach is to create a building with exceptional thermal 
performance and airtightness, with ventilation controlled by a mechanical ventila-
tion with heat recovery (MVHR) system. This, coupled with a design to maximise 
both solar and additional incidental heat gains, allows the heating energy demand 
to be minimised. One example of a successful Passivhaus project in the UK is the 
Denby Dale Passivhaus in West Yorkshire (Fig. 11.8), which was the first building 
in the UK to receive Passivhaus certification using traditional cavity wall construc-
tion. The dwelling achieved the goal of using 90% less energy for space heat-
ing compared to the UK average (Green Building Store 2017). Due to the strict 
requirements for certification, Passivhaus construction is more suited to new build 
developments. The principles, however, may still be applied to existing buildings 
in a retrofit. The EnerPHit standard has been developed for this purpose, acknowl-
edging the challenges of existing buildings and providing slightly relaxed targets 
whilst still following Passivhaus principles to ensure a significant thermal perfor-
mance improvement.

C. Gorse et al.



209

11.5.2  �Nearly Zero-Energy Buildings (nZEB)

Whilst reducing the space heating energy demand of buildings, the fabric first 
approach in isolation does not offer a solution to the energy required for systems 
and appliances within the building. Nearly zero-energy buildings (nZEB) as defined 
by the Energy Performance Buildings Directive (European Union 2010) seek to 
address these in-use energy considerations, combining high-performance building 
fabric with on-site renewable energy generation to provide full building energy 
requirements. The aspiration is an annual net zero-energy cost, i.e. over the course 
of the year; the building will generate at least as much energy as it consumes.

The starting point of nZEB is to maximise operational efficiency to reduce in-use 
energy demand. Fabric first construction principles are combined with energy-
efficient services to minimise energy use within the building. Heat pump systems 
are typically used in combination with MVHR to minimise energy for heating. 
Lighting and appliances within the building will also be low energy, and all systems 
will typically be powered electrically to maximise the energy generated by on-site 
renewables.

Once efficiency measures have been implemented, the result is a smaller demand 
which can feasibly be met by on-site generation. Due to peak energy demand and 
supply seldom occurring simultaneously and the complications of efficient energy 

Fig. 11.8  Denby Dale Passivhaus (Green Building Store 2017)
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storage, nZEB buildings typically maintain a connection to the electric grid network. 
This allows electricity to be exported to the grid during periods of excess supply and 
imported when supply is low, ultimately balancing over the course of the year. 
Whilst theoretically sound, the success of nZEB is extremely sensitive to occupant 
effects, with correct operation of efficient systems essential if projected energy use 
is to reflect operational reality (Fig. 11.9).

Fig. 11.9  Renewable technologies used to meet small demand requirements and create nZEB 
buildings (Thomas and Gorse 2015; Gorse et al. 2016)
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11.5.3  �BREEAM

When considering sustainable construction, the focus is predominantly on the reduc-
tion of energy and carbon emissions, with success measured by their reduction 
against predefined levels. It is equally important, however, to consider the wider 
impacts of construction beyond these two elements. The Building Research 
Establishment EnergyAssessment Method (BREEAM) is one such assessment 
designed to capture the holistic factors of the built environment, covering not just 
energy and carbon but also water, waste and transport amongst other things 
(Fig. 11.8).

Energy Health and wellbeing Innovation Land use Materials

Management Pollution Transport Waste Water

BREEAM assessment categories (BRE 2017a)

Launched in 1990, the BREEAM method has grown to become one of the most 
widely accepted assessment methods globally, with over 562,000 certified develop-
ments across 78 countries (BRE 2017a). The BREEAM method considers the above 
categories with weighting for their significance, awarding points for good practice 
which are aggregated and used to generate an overall percentage score, translating 
to an award from unclassified (<30%) to outstanding (85% or greater). BREEAM 
may be applied to both new build and retrofit constructions, and one such example 
is the 119 Ebury Street development in London, which achieved an ‘outstanding’ 
score. This project involved the conversion of a grade two listed building previously 
functioning as a hotel into three duplex apartments (BRE 2017b).

Internal wall insulation and triple-glazed windows improve the existing building 
fabric whilst maintaining the external aspect of the building. This is supplemented 
by the addition of phase change materials in the upper and middle floor apartments 
to help stabilise internal temperatures (UK-GBC 2017), absorbing excess heat and 
releasing it slowly during cooler periods. Heating provision comes from modern 
boilers with flue gas heat recovery and is supplemented by solar thermal panels. 
The efficiency of the heating system is further improved with the inclusion of an 
MVHR system to minimise space heating requirement Photovoltaics provide elec-
trical energy to the first floor apartment, and there are several other features 
designed to minimise the environmental impact of the building, such as a rainwater 
harvesting system.

In addition to the provision of efficient fabric and services, 119 Ebury Street also 
acknowledges the role that occupants play in determining the success of a sustain-
able building. The apartments are equipped with a ‘smart home’ system to provide 
feedback on energy use and limit poor energy behaviour such as heating spaces with 
open windows. The understanding and correct operation of low-energy systems is 
essential to their success; however, they are often complex and unfamiliar, leading 
to misuse which ultimately negates their positive impact.
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11.6  �Conclusion

There are many aspects of performance which can be monitored and measured to 
ensure the building performance desired is achieved. For those wanting to develop 
high-performing buildings, a systematic approach to research and development, 
iteratively improving design and build, is required. However, without obtaining 
feedback and data on the building’s performance, it is difficult to identify which 
aspects of the building perform and where buildings require improvement. This 
chapter has provided a context to the building stock and why it should be improved 
and provided tools for monitoring and measuring to ensure the performance of 
buildings can be improved.
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Chapter 12
Maintaining Excellence and Expertise  
Within Medical Imaging:  
A Sustainable Practice?

Christopher M. Hayre

12.1  �Introduction

This chapter explores sustainable futures within the medical imaging profession. It 
begins by introducing healthcare professionals, diagnostic radiographers and diag-
nostic radiologists. This is important because they are used interchangeably through-
out this chapter when discussing issues concerning the profession. Next, the author 
will examine what the term ‘sustainability’ means for the medical imaging profes-
sion. It is important to critically assess the term, how it is used currently and what 
original discussions can be applied in order to offer a critical examination of current 
challenges and opportunities faced within the medical imaging profession. Three 
overarching themes are explored and justified in ensuring sustainable futures of the 
medical imaging profession.

First, the author explores advancing technology in contemporary radiographic 
practices because whilst there are widely accepted advantages following the intro-
duction of computing hardware, the author discusses limitations that may resonate 
with practitioners nationally and internationally. Further, the suboptimum use of 
ionising radiation is uncovered, whereby technological enhancements have not only 
led to increases in radiation doses to patients but may also be unnoticed by practi-
tioners delivering ionising radiation to patients.

Second, the author outlines existing challenges and opportunities within the 
radiography curriculum. He begins by arguing that radiographers should have suf-
ficient knowledge and understanding of advancing technology in order to optimise 
it appropriately. Further, the cessation of health degree funding to healthcare 
courses nationally (including the author’s institution) warrants an opportunistic dis-
cussion regarding a higher education institutions (HEIs) business model, critically 
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challenging whether existing health degree courses remain the appropriate products 
for prospective students embarking onto a health career.

Third, the author discusses a recently debated issue concerning radiographer 
reporting. Currently, professional bodies aligned to both diagnostic radiography and 
diagnostic radiology offer juxtaposed statements regarding the progression of image 
interpretation by radiographers, a role previously undertaken by radiologists. In 
addition, the author recognises the importance of exploring other areas of ‘sustain-
able futures’ by offering researchers a research methodology that fits to the role of 
health practitioners clinically.

12.2  �Medical Imaging: The Profession and Practitioners

Ever since the discovery of X-rays by Röntgen in 1895, the practice of medical 
imaging to uncover suspected pathology has continued to develop worldwide. The 
practice of medical imaging is primarily encompassed within the hospital environ-
ment, upon which this chapter focuses. The term ‘medical imaging’ is used through-
out this chapter but is known by other taxonomies, including diagnostic radiography 
and diagnostic radiology. The former is linked to healthcare professionals (diagnos-
tic radiographers) that are educated to degree level to acquire radiographic images 
using a number of imaging modalities for image interpretation. The latter are asso-
ciated with diagnostic radiologists who are medically educated professionals that 
have chosen to ‘specialise’ in interpreting medical images from an array of imaging 
modalities, which can take 12–15 years of study. These roles are important to iden-
tify, as they will be discussed interchangeably.

In the United Kingdom (UK), medical imaging examinations continue to increase 
and encompass a range of imaging modalities, including general imaging, com-
puted tomography (CT), magnetic resonance imaging (MRI), ultrasonography, fluo-
roscopy, mammography and angiography (Health Protection Agency 2011). This 
chapter explores sustainable futures within general radiography because it approxi-
mately constitutes 90% of all medical imaging examinations in the UK (ibid). By 
using empirical research and evaluating contemporary challenges and opportuni-
ties, it will enable a reader to gain valuable insight into a large segment of the medi-
cal imaging profession and offer discussions that remain paramount to ensure the 
sustainability to the profession and of patient care.

The author is an educator, practitioner and researcher within the diagnostic 
radiography profession. His positionality is supported by an auto/biographical 
reflexive lens, supported by empirical research undertaken from 2012 to 2013, 
which examined diagnostic radiography practices in two imaging departments 
within the UK.
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12.3  �Sustainability: What Does This Mean for Medical 
Imaging?

This chapter explores three themes pertinent to the sustainable futures of diagnostic 
radiography: advancing technology, radiographic education and professional cul-
tures. Before these are examined, it is important to question what ‘sustainable 
futures’ represents for medical imaging. This is important for two reasons. First, by 
offering a definition from the author’s position, readers can identify his own profes-
sional viewpoint (as a diagnostic radiographer). Second, the author accepts that his 
position on the topics discussed may be contested, as it remains a perspective of a 
possible many.

So, what is sustainability and what does it mean for the medical imaging profes-
sion? At first, it was believed that this would be a relatively easy question to answer; 
yet much disparity of the term ‘sustainability’ exists in the literature. Currently, lit-
erature within diagnostic radiography recognises sustainability as a way of mini-
mising ionising radiation to patients and staff members due to the potential 
occurrence of stochastic and deterministic biological effects, which can lead to can-
cer induction (Picano 2004). This is discussed later and remains pertinent to the 
general imaging modality. Furthermore, a recent report titled ‘creating a sustainable 
workforce’ (SoR 2016) examines the potential dangers following the cessation of 
government funding for undergraduate radiography programmes in HEIs. This will 
be explored in Sect. 5.5.2. In diagnostic radiology, the Royal College of Radiologists 
(RCR)) offers a number of sustainable publications, focusing upon the ‘lifelong 
learning of radiologists’ (RCR 2016), ‘working for alternate providers’, (RCR 
2015a), ‘flexible home working’ (RCR 2015b) and a way of avoiding ‘a radiology 
crisis’ (RCR 2017) by rejecting role advancements of radiographers (discussed in 
Sect. 5.6.1). Whilst considering current topical issues, the author also offers previ-
ously underexplored tenets of sustainability within diagnostic radiography, which 
remain central when considering sustainable futures of healthcare practices. Few 
texts offer wider social-cultural discussions regarding sustainable futures that can 
facilitate and/or hinder the development of radiographic healthcare. Further, such 
insights may not only provoke wider discussion amongst the medical imaging com-
munity; however, they may be transferable to other health disciplines.

Authors outside of medical imaging profession define sustainability as ‘meeting 
the needs of the present without compromising the ability of future generations to 
meet their own needs’ (Jacques 2015, p. 19). Whilst widely cited, Buchanan et al. 
(2007) offer an alternate definition following their study exploring senior manag-
er’s perspective of sustainability within the National Health Service (NHS). 
Buchanan et al. (2007, p. 30) definition goes some way of accepting its multifac-
eted importance within the health and social care community, defining it as ‘main-
taining a process of quality improvement, commitment and leadership, improving 
techniques, education and training, teamwork and cultural change’. In short, this 
affirms that not only is sustainability pertinent to diagnostic radiography and other 
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professions in the NHS, however, it can involve a plethora of topics, ranging from 
practitioner competencies, advancing technology, patient care and interprofes-
sional working. This supports the rationale for this chapter to examine and accept 
advancing technology, radiography education and professional cultures as central 
components to sustainability in medical imaging.

The topics discussed within these themes are threefold. First, following the recent 
advances in radiographic technology, the author critically evaluates whether 
advances in technology remain the panacea for the radiography profession by chal-
lenging whether existing approaches are sustainable for the profession. Areas of 
discussion include the ‘technology push/pull’ theory and how it may benefit and/or 
hinder patient experiences. Further, the use of ionising radiation by practitioners is 
discussed. This is important to consider within general radiography as improper use 
of ionising radiation can lead to increased risks of cancer induction to patients. 
Second, radiographic education will be discussed with a focus on challenging 
whether radiographers remain image acquisition or image interpretation experts fol-
lowing recent advances of role progression of radiographers. In addition, following 
the cessation of financial stability amongst HEIs for health programmes nationally, 
the author offers a business model that challenges course delivery whilst critically 
asking whether contemporary undergraduate courses meet the student’s needs and 
challenging whether higher education requires a pedagogical paradigm shift. Lastly, 
the author discusses the importance of embedding sustainability into our culture, 
values and beliefs by considering anthropocentrism as an overarching model, sup-
ported by deontological and utilitarianism principles, whereby patients remain at the 
centre of the medical imaging profession. Further, the importance of undertaking 
further research enhancing knowledge and understanding is recognised, with the use 
of an innovative methodology utilising ethnography. This is proposed because it may 
provide healthcare practitioners with a unique insight into sustainable futures. It is 
claimed that by using qualitative and quantitative methods within a single ‘umbrella 
methodology’, healthcare practitioners can apply similar methodologies enabling a 
critical examination of their own practices and sustainability of healthcare delivery.

In response to Sect. 5.3, it is apparent that the sustainability of health and social 
care remains multifaceted and therefore cannot simply be a ‘one-size-fits-all’ 
methodology. Medical imaging has many subspecialties, encompassing the com-
plex nature of the various imaging modalities and practices. What is generally 
accepted is that the term ‘sustainability’ remains pertinent to the medical imaging 
profession and can enable practitioners to critically assess current healthcare prac-
tices and cultural norms and ensure that optimum healthcare is maintained now and 
for the future.

12.4  �Advancing Technology: The Panacea for Patient Care?

It is easy to see how advances in technology have altered individual lives, whereby 
communication, travel and business utilise technology in some form. Garetti and 
Taisch (2012) claim that technology is a major component of evolutionary change 
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and acknowledges that technology can offer environmentally sustainable approaches 
for current and future generations. Medicine is not dissimilar and is becoming 
increasingly reliant upon technical equipment to diagnose and manage medical con-
ditions (Becker et al. 1961; Fett 2000). One example within medical imaging is the 
removal of X-ray film following advancements of acquiring X-ray images [radio-
graphs] digitally using amorphous selenium (a-Se) detectors. In the past, X-ray film 
processing was generally associated with environmental pollution, using photo 
chemicals, which were used to develop X-ray films prior to diagnosis. However, the 
introduction of digital radiography equipment negates the use of film, thus remov-
ing the use of pollutant chemicals. Digital detector classifications are related to the 
conversion of X-ray photons into an electric charge and can use a direct or indirect 
process to convert X-rays into electrical charges using a thin-film transistor (TFT) 
array. Direct conversion is becoming commonly associated within general radiogra-
phy whereby detectors use an X-ray photoconductor converting X-ray photons 
directly into electrical charges. In addition to the formation of ‘a digital radiograph’, 
radiographs are now stored using a picture archiving communication system 
(PACS). A PACS is commonly used for electronic storage, retrieval, distribution, 
communication, display and manipulation of radiographs (and other imaging data) 
worldwide. In short, technological advances seen in the last two decades have revo-
lutionised the medical imaging profession and have arguably facilitated sustainable 
futures following improvements of ergonomics, access, space and reduction of pol-
lutant chemicals.

Whilst technology has alleviated many historical problems associated with med-
ical imaging practices, patient care and use of ionising radiation will be explored as 
there may be limiting factors previously underexplored within digital radiography. 
This is important because whilst reports continue to demonstrate the benefits of 
advancing technology, it is important to reflect clinically on the use of technology 
by radiographers and how it may impact healthcare professions at a local level.

12.4.1  �Technological Push/Pull Theory: Does Technology 
Really Enhance Patient Care?

A patient is a person that receives healthcare services and is often in an ill or injured 
state and in need of treatment by a physician, nurse and/or allied health profes-
sional. The word ‘patient’ derives from the Latin word ‘patiens’, meaning ‘I am 
suffering’ and akin to the Greek verb ‘to suffer’. It is generally accepted that patients 
are at the centre of healthcare delivery in the NHS whereby care is delivered to the 
highest standards of excellence and professionalism. This is advocated in the NHS 
Constitution in the UK (Department of Health 2015); yet following the introduction 
of digital radiography, few texts critically explore general radiographic examina-
tions and how these may affect patients during their examinations.

Anthropologists, sociologists, historians and economists have repeatedly shown 
that technologies transform societies and altered relations within organisations 
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(Blau et al. 1976 cited in Barley 1986). Following the widespread recognition of the 
role of technology in economic growth, a debate during the 1960s and 1970s chal-
lenged whether the rate and direction of technological change was influenced by 
changes in market demand or by advances in technology. The theory of ‘technology 
push’ and ‘demand pull’ remains to be a catalyst for debate and is important to 
understand if we are to propose that this could impede sustainable futures within 
medical imaging (Nemet 2009). ‘Technological push’ is suggested to be a hindrance 
to practitioners because they often remain in passive roles, as information receivers 
whereby technology is often ‘pushed’ into clinical environments. The notion of 
‘market pull’ is whereby a product remains hard to resist for radiology managers 
wishing to purchase a new piece of X-ray equipment. In diagnostic radiography, this 
resonates with the claim that digital radiography enhances the ease of radiological 
examinations and offers reductions in ionising radiation: ‘exams are done easier and 
may result in fewer retakes and a low X-ray dose for your patients’ (Philips 2011, 
p. 3). The challenge, then, for the medical imaging profession is whether these cri-
tiques impact on patient care during X-ray examinations.

During the author’s research in two acute hospital settings, a central focus aimed 
at exploring whether advancing technologies affected patient experiences. Two 
aspects were uncovered by the author’s research. On the one hand, advantages of 
digital radiography were due to the immediate visibility of the digital radiograph. 
The introduction of digital radiography enabled radiographers to be present at all 
times with their patients. In contrast to using film, whereby radiographers were 
often required to leave patients alone in the X-ray room in order to ‘process/develop’ 
films for clinicians (Hayre 2016a, pp. 160–161):

You don’t have to leave the room, you don’t have to disappear. You’re there the whole time 
with your patient. And I think from that point of view that is better for the patient. (Senior 
radiographer)

Because of you not abandoning the patient in the room. Especially nervous patients, [they] 
aren’t being left alone in a scary room. So it does help that rapport with the patient. You see 
the images straight away, so you can help reassure patients quickly. (Senior radiographer)

Here, senior radiographers offer clear advantages over conventional X-ray film, 
which required radiographers to process and develop radiographs in a ‘processing 
environment’. This offers insight by highlighting that advances in technology may 
have a direct impact on patient care, whereby patients are observed at all times dur-
ing their care, and arguably facilitating patient experiences. Yet, on the other hand, 
radiographers from the same study commented on what they felt was inferior care 
upon using digital radiography equipment. Radiographers commented on the lack 
of versatility with the equipment, which in their view impacted on patient experi-
ences when undertaken radiographic examinations (Hayre 2016a, p. 163):

I think sometimes, when we try and shoehorn a patient into digital radiography it makes the 
experience worse for the patient. Sometimes we try and use digital radiography – we use the 
horizontal bucky and somebody’s broken their arm or their elbow, and you sort of yank 
them over and you think “You will get the image on digital radiography! When you could 
almost not move the patient at all. There are instances when we’re yes, shoehorning a 
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patient into digital radiography is actually reducing the patient experience [sic]. And it 
makes it more unpleasant for the patient sometimes. (Radiographer)

It’s horrible to say, but you try not to cause them any pain but if you’ve got to get the best 
image possible, you’re going to have to move them… And you don’t want to keep getting 
them back up when doctors keep saying, “that’s not good enough” and keep re-irradiating 
someone. You might as well get it done straight away. (Senior radiographer)

The narratives above highlight areas where patient care may be hindered in the 
X-ray room. Radiographers commented on forcing patients into their required 
radiographic position (used to correctly demonstrate a fracture or pathology) on an 
acutely injured patient. This insight is related to the inflexible nature of some digital 
radiography equipment. For example, in the past X-ray film were encased in a pro-
tective cassette and remained small and untethered. Typical dimensions of X-ray 
film were 18 × 20 cm, 24 × 30 cm and 35 × 43 cm, enabling radiographers to place 
them in a number of positions, thus enabling a radiographer to ‘work around’ a 
patient. In contrast, and in light of ‘fixed detector technology’ observed at the acute 
hospital sites, radiographers recollect experiences whereby patients were manipu-
lated into their radiographic position (with suspect fractures), rather than ‘working 
around’ their patient. This insight challenges the perception as to whether advancing 
technology does always facilitate patient experiences. Whilst the author has made 
some assumptions of how patients may feel (by exploring the views and attitudes of 
radiographers), this area of practice demonstrates an important consideration con-
cerning the sustainable futures of patient care, highlighting that technology may not 
always benefit all. Further, if radiographers are ‘thrown into the deep end’ following 
‘technological pushes’, requiring the operation of unfamiliar hardware, radiogra-
phers may become increasingly restricted with new equipment, which may then 
lead to suboptimum experiences for individuals undergoing X-ray examinations.

Commentators have identified that radiography as a profession has failed to cri-
tique or inquire into what is after all a technology-driven environment, and as a 
result there is inadequate consideration of radiological technology that examines its 
impact on the profession (Murphy 2006, p. 170). It is evident that a potential para-
dox exists whereby although new technologies have the ability to facilitate patient 
care experiences, this, in turn, remains unsustainable, especially if patient care is 
hindered. It is important to recognise that in more recent years, manufacturers have 
developed wireless digital detectors offering radiographers additional flexibility. 
However, not all departments have the luxury of wireless detector technology and 
may still utilise fixed detector equipment. In short, this form of practice may still 
resonate with practitioners and patients contemporarily.

As diagnostic radiography embarks into the twenty-first century, it could be 
argued that in order for medical imaging to ensure sustainable futures, the needs of 
the patient need to be assessed following purchases of new equipment. Technological 
push and demand pull need to be recognised and interconnected by radiology man-
agers and critically evaluated following hardware installations. It is the social inter-
action between radiographer, patient and technology that is paramount in 
contemporary practices and, which, may also be a decisive factor highlighting 
whether patient care is maintained within the medical imaging profession.
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12.4.2  �Suboptimum Use of Ionising Radiation: Unsustainable 
and Unsafe Practice(s)

The clinical benefits of undergoing X-rays are generally accepted (Dalrymple-Hay 
et al. 2002), yet the use of ionising radiation in medicine remains the largest man-
made contributor to humans. This affirms that the optimum use of ionising radiation 
by radiographers is essential. Before exploring the use of ionising radiation in con-
temporary healthcare, it is important to consider the science of radiobiology to 
underpin the arguments posed hereafter.

The current radiobiological paradigm conforms to a dose-response model known 
as ‘linear non-threshold’ (LNT). The LNT model is used in radiation protection 
today and underpins radiation risk, even at small levels. The LNT model assumes 
that long-term biological damage can be caused by ionising radiation (at all levels) 
and is directly proportional to the radiation dose received; thus, no safe level of 
ionising radiation exists (International Commission on Radiological Protection 
2007). Whilst this model has been challenged, with some commentators suggesting 
that low levels of ionising radiation (used within medical imaging) may benefit 
patients (known as hormesis) (Allison 2009), the general acceptance resides in the 
theoretical LNT model. In short, no level of ionising radiation delivered within the 
healthcare environment is deemed ‘safe’. This radiobiological paradigm currently 
informs legislation in the UK and is the rationale for experimental research aiming 
to limit and optimise ionising radiation to both patients and practitioners in the clini-
cal environment (Department of Health 2017). The LNT model is important because 
it identifies that all practitioners in the UK must keep levels of ionising radiation ‘as 
low as reasonably practicable’ (ALARP)) when irradiating patients.

Radiographers remain accountable for the ionisation radiation delivered to pro-
duce a digital radiograph; thus, it is important to explore this area of practice in 
order to ensure the sustainability of utilising X-rays appropriately. The introduction 
of digital radiography was regarded as an important step at minimising radiation 
levels, which is supported by published literature, offering significant dose reduc-
tion whilst maintaining sound image quality (Strotzer et al. 1998a; Volk et al. 2000; 
Geijer et al. 2001; Bacher et al. 2003). Whilst significant levels of dose reduction 
have been reported (33–80%), a phenomenon known as ‘dose creep’ juxtaposes 
these  dose-limiting benefits. ‘Dose creep’ is a widely accepted phenomenon 
whereby an operator of X-ray equipment can increase X-ray exposures (factors 
which determine quality and quantity of X-rays emitted from the X-ray tube) with-
out effecting image quality (Seeram 2013). By increasing X-ray exposures in digital 
radiography, patient dose is increased but does not affect image quality.

Historically, X-ray film did not allow an operator to do this. If an operator 
increased levels of ionising radiation, the film would be observably ‘blackened’ and 
deemed ‘overexposed’. Yet, in contemporary practices and with technological 
improvements in digital detectors, it is possible for practitioners to overexpose a 
digital detector and still acquire a sound diagnostic X-ray image. This is because a 

C. M. Hayre



223

digital detector can have a dynamic range of 1:10.000 (higher than conventional 
X-ray film 1:30), providing a greater exposure latitude and contrast resolution. This 
remains a key concern for exposure error and increases to patient dose because 
where ‘film blackening’ would indicate an ‘overexposure’, this no longer exists in 
digital systems as studies suggest that the transitional process from film screen (FS) 
to digital could increase patient doses by up to 40–103%, with digital radiography 
systems autocorrecting overexposed radiographs by up to 500% (Vaño 2005; 
McConnell 2011). Therefore, a tenfold overexposure may not be recognised as ‘too 
black’ on a digital radiography system; thus, images are deemed ‘diagnostic’ by the 
radiographer even though the patient would have been overexposed.

These technological issues are closely linked with cultural norms. For example, 
radiographers may knowingly increase exposure factors in order to prevent radio-
logical repeats, thus knowingly over-irradiating patients in order to ensure optimum 
image quality (Hayre 2016b). This raises two concerns. First, if radiographers are 
deliberately increasing exposure factors, this resonates with unsafe clinical prac-
tices, whereby the stochastic risks associated with ionising radiation are also 
increased to patients. Second, this ‘cultural norm’ impacts on the sustainable future 
of local X-ray environments because it may become generally accepted practice 
amongst peers and student radiographers, who learn by observing radiographers 
prior to becoming radiographers themselves. Radiographers remain at the forefront 
of delivering this artificial source of ionising radiation to patients globally; however, 
this central role remains unchallenged, unsustainable and at worst unnoticed.

A key feature of all digital radiography equipment is the exposure index (EI), 
which provides the practitioner ‘feedback’ on the appropriateness of the radio-
graphic technique employed (Schaefer-Prokop et al. 2008; Seibert and Morin 2011). 
The EI provides a numerical indication of the image quality produced. Whilst the EI 
is not directly linked to patient dose and stochastic risk, literature suggests that the 
EI remains a useful tool when acquiring digital radiographs whereby it can assess if 
a radiographic technique selected was appropriate or not. Siebert and Morin (2011, 
p. 575) claim that recognition and evaluation of the EI remains paramount because 
it can ensure the correct use of equipment with a continuing aim of optimising 
radiation doses on an exam-by-exam basis. In his study of radiographers, Hayre 
(2016a, pp.  182-183) recorded the use and appropriateness of the EI amongst 
radiographers and how they utilised it to manage X-ray exposures. Some radiogra-
phers recognise the value of the EI value, often using it to reflect on their X-ray 
exposures delivered:

The exposure index and that comes into play – if you did an X-ray at first and it wasn’t a 
diagnostic image and then you say “How do I correct it?” you then go and refer to your 
exposure index and see what it says. And you say “OK, this is how it’s going to guide me. 
It guides me now to make an adjustment and produce a diagnostic [image]. (Radiographer)

Yes. So you can recognise an under-exposed film by looking at it [exposure index], but for 
an over-exposed film, you’ve got to know what ball park your exposure index should be in. 
(Senior radiographer)
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The data above highlights that radiographers do reflect on their radiographic 
exposure factors by acknowledging the EI value. This supports Uffmann et  al. 
(2008) findings whereby X-ray operators understood the EI as a control mecha-
nism for controlling ‘dose creep’, thus attempting to optimise digital radiography 
systems. On the other hand, radiographers (from the same study) acknowledged 
that they do not use the EI, as some fail to locate the value, which leads to radiog-
raphers judging the radiographic image on appearance alone (Hayre 2016a, b, 
pp. 183–184):

I don’t, with digital radiography. Again, I’m so unfamiliar with the system, I just look at the 
image quality. I know what my exposure factors are, I know what the dose is, and what I 
expect as a dose…I don’t think I’d know how to look at the exposure index on that machine. 
(Radiographer)

I have not got a clue where to find the exposure index on the digital radiography system! So 
I can’t answer that question. If it was there, if I knew where it was, then I’d be able to… No 
one’s ever taught me that. Yes, because there’s no technical way of looking at it – I just go 
on my own experience of what an image should look like. (Senior radiographer)

The narratives identify that image assessment by radiographers may be based on 
subjective knowledge, which in some respects is important to ensure sustainable 
radiographic practitioners and also highlights a potential danger. For example, on 
the one hand, solely relying on the EI value negates the role of a radiographer 
because if a radiographer acquires a radiograph with an exposure index indicating 
‘underexposure’, it may remain ‘diagnostically acceptable’ by answering the clini-
cal question posed by the referring clinician, a decision which can be made by a 
radiographer. On the other hand, radiographers failing to consult the EI may 
unknowingly overexpose patients, thus facilitating ‘dose creep’. Because radiogra-
phers are responsible for keeping ionising radiation ‘as low as reasonably practica-
ble’, it is important that radiographers recognise limitations and benefits associated 
with the EI in order to limit ‘dose creep’ wherever possible and therefore maintain 
autonomous practitioners. The term ‘sustainability’ is often associated with ongo-
ing improvements, but it is also linked with retaining principles pertinent to a pro-
fessional group (Buchanan et al. 2007). This suggests that as technology continues 
to evolve, with attempts to achieve ‘higher standards’ and better imaging perfor-
mance, the medical imaging profession is required to continuously reflect and adapt 
to technological advances in order to maintain clinical competencies and keep doses 
to a minimum.

The use of general radiography continues to increase both nationally and inter-
nationally, therefore the phenomena and management of ‘dose creep’ should be 
managed locally by all radiographers. Audits, existential learning and continued 
professional development can help practitioners maintain excellence in this area of 
practice. As seen in recent years, the enhancements of image quality, underpinned 
by increased ‘bit depth’, matrix size and computing power remain hard to resist for 
clinical environments, yet the benefits proposed need to be critiqued to ensure that 
delivery of ionising radiation is sustained in future years.
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12.5  �Radiography Education: Existing Challenges 
and Opportunities for Higher Education Institutions

Exploring the sustainability of radiography education in HEIs is important to dis-
cuss. The author considers two areas for discussion. First, because radiographers 
not only acquire images of diagnostic quality, utilising ionising radiation to best 
affect, they also engage in the advanced practice of reporting radiographs, a role 
historically undertaken by medical doctors. This practice requires additional train-
ing and education, enabling radiographers to report a variety of medical images. 
Whilst there is a growing need for image interpretation by radiographers, there is 
some resistance to this progression, which will be discussed in Sect. 5.6.1. For now, 
the author focuses on a critical evaluation of both advantages and limitations to this 
role extension by radiographers educationally and how the central tenets of radiog-
rapher practice must be maintained prior to any role enhancements.

Second, students wishing to undertake diagnostic radiography (or other health-
care degrees allied to medicine) were previously supported financially by a bursary, 
supported with waiving of student tuition fees. The funding from central govern-
ment arguably offered institutional security amongst HEIs, whereby degree pro-
grammes would be expected to reach maximum occupancy. Yet, following the 
recent cessation of central government funding, the author recognises and reflects 
on the current ‘uncertainty’ amongst staff within his HEI.  In the current social-
political climate, students are now required to fund health degree programmes, 
shifting the educational paradigm for education providers and students wishing to 
pursue a healthcare career. Following the removal of government funding, recent 
reports suggest fewer students are considering undertaking nursing degrees follow-
ing the cessation of financial support (Turner 2017). This is backed up by statistics 
demonstrating a 23% [5% across all health subjects] reduction in applications to the 
Universities and Colleges Admissions Service (UCAS). In response, the author will 
reflect on his experiences as an educator and also offer originality by applying a 
‘business framework’ to healthcare programmes. Few positional statements offer a 
healthcare business module focusing on the existing changes within the higher 
education sector. In short, it offers an attempt of ensuring sustainable education 
amongst healthcare programmes within HEIs nationally.

12.5.1  �Experts of Image Acquisition or Image Interpretation? 
Sustaining a Sound Knowledge Base

Literature in the last two decades has focused on the role development of imaging 
interpretation by diagnostic radiographers. Prior to radiographers embarking on 
such ‘advanced practices’, image reporting was previously undertaken by medically 
educated practitioners, diagnostic radiologists, who had not only undertaken a 
medical degree, but later ‘specialised’ to become ‘image interpretation experts’. 
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Whilst the role of the radiologist is generally accepted globally, studies in the UK 
continue to show that radiographers remain as competent as radiologists at under-
taking image interpretation (Piper et al. 2010; Piper et al. 2014). This recognition 
has led to a growing number of ‘reporting radiographers’ nationally, who undergo 
postgraduate education to specialise in reporting images pertinent to their imaging 
modality of choice. This is now generally accepted as ‘advanced practice’ whereby 
promotion within the NHS is expected. Whilst there is a growing trend for radiog-
raphers to proceed to acquire image interpretation skills, the author reminds the 
reader of the central tenets of that as a diagnostic radiographer and how these should 
be sustained. In a recent publication, Hayre et  al. (2017, p.  149) identified that 
radiographers may lack knowledge and understanding of image acquisition with 
advancing technology. He identifies that there is a potential for radiographers to be 
deskilled in a profession where radiographers fail to know and understand how digi-
tal radiographs are produced:

I don’t know any of the aspects behind how it [digital radiography] works. I think that’s a 
lack of knowledge that we don’t actually have [sic].(Senior radiographer)

Up to now – I have to be honest with you – I still don’t quite understand the concept [of 
digital radiography]. Though I can imagine what is going on I would like to know. Maybe 
it’s not within my level, but you’d want to know the technical side of things a bit more, so 
that you understand the process. (Radiographer)

Definitely. And I think I can honestly say that I don’t have the necessary understanding and 
I am using it [digital radiography] without that knowledge. And I think it’s important. 
(Senior radiographer)

This argument is supported by the conjecture that if radiographers do not know 
and/or understand image acquisition when using digital technologies, then how can 
they begin to optimise it? Continued improvements of image storage, ‘bit depth’, 
image matrix and crystal structure of digital hardware is expected and accepted to 
enhance the delivery of radiographic practice by means of reducing ionising radia-
tion and enabling faster processing speed (Seeram 2011). However, this leads to 
question that if radiographers fail to understand how X-rays are captured, then this 
negates the primary role of radiographers nationally and internationally. At present, 
and as identified above, career progression tends to focus on image interpretation, 
with radiographers securing promotion through additional learning to become a 
‘reporting radiographer’. Yet, in order to ensure that radiographers do adhere to 
technological principles and have a sound level of knowledge and understanding, it 
is argued that new roles are formed clinically. For example, an ‘advanced’ role titled 
‘digital radiography champion/ambassador’ could become a generally expected 
position for radiography departments, supported with benefits closely associated 
with image interpretation expertise, such as pay incentives. This role would recog-
nise the importance of maintaining image acquisition expertise within clinical envi-
ronments, which can be monitored, with regular updates to peers within the clinical 
environment.
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Such a role could offer opportunities for dose reduction to peers, without 
compromising image quality. This would enhance and sustain clinical competencies 
by reminding and underpinning the central tenets of the role of the radiographer, 
which is to retain expertise of image acquisition in order to produce radiographs of 
diagnostic quality and keeping doses ‘as low as reasonably practicable’. The impor-
tance of challenging this area of practice resides in the potential for the diagnostic 
radiography profession to ‘shift more’ towards image interpretation expertise, 
through promotion and recognition of ‘advanced practice’, something which con-
tinues to be recognised by the SoR (2017a). Whilst the author welcomes this area of 
specialisation (demonstrated further in Sect. 5.6.1), he merely wishes to emphasise 
the importance sustaining pertinent knowledge and understanding of digital tech-
nology, which should be recognised through career advancements. It is here, where 
HEIs and professional bodies play pivotal roles. Whilst physics, radiation protec-
tion, patient care and image interpretation remain core competencies for student 
radiographers, it is proposed that technology becomes mandatory within the radiog-
raphy curriculum. This will entail that radiographers have pertinent knowledge and 
understanding of technological advances, making prospective practitioners aware of 
the limitations and advantages technology plays upon delivering ionising radiation. 
Image acquisition and image interpretation remain central at ensuring sustainable 
futures within the radiography profession, yet without critical recognition academi-
cally and professionally, radiographers may lose specific expertise, which remains 
paramount to radiological practices globally.

12.5.2  �Creating Shared Value: Can This Facilitate Sustainable 
Futures for HEIs?

It is generally accepted that ‘sustainability’ for organisations will depend on the 
organisational setting, environment and type of work undertaken (Jacques 2015). 
For example, sustainability on a hospital ward, an outpatient clinic, and/or X-ray 
department, will differ from the sustainable goals of HEIs. However, what remains 
consistent is the likelihood that each organisation will be open to opportunities and 
constraints and presented with conditions that may either challenge or influence 
sustainable working practices (Galpin et al. 2015). As previously noted, a recent 
challenge faced by HEIs resides in the loss of financial security from Health 
Education England, who historically commissioned student radiographer place-
ments (and other health programmes) to each HEI nationally. In September 2017, 
students enrolled onto the diagnostic radiography degree programme at the author’s 
institution will be required to seek funding by means of self-payment and/or a stu-
dent loan, in order to fund their undergraduate degree. The 23% reduction identified 
by UCAS for nursing and midwifery and 5% reduction for diagnostic radiography 
are important to recognise. Whilst these applications are expected to rise in future 
years, this remains conjectural, thus by offering a strategic view may help facilitate 
student recruitment in future years.
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The field of business ethics has focused on advanced methods of how companies 
can engage for societal and environmental good (von Liel 2016). Corporate social 
responsibility (CSR) is generally accepted and a widely recognised framework uti-
lised by large organisations in the UK, including the NHS (Scott 2010), the 
Metropolitan Police (Godwin 2010) and the numerous HEIs (University of London 
2014; University of Manchester 2016). Yet, Porter and Kramer (2011) criticise CSR 
as a tokenistic gesture in attempts that organisations are now required to be ‘respon-
sible’ and ‘give something back to society’. In response, Porter and Kramer (2011) 
suggest that ‘creating shared value’ (CSV) offers businesses an alternate ideology 
enabling organisations to transform social problems into business opportunities.

The word ‘customer’ may not resonate wholly within the university environ-
ment, yet there is a growing acceptance that students should be perceived as cus-
tomers in contemporary education (Comm and Mathaisel 2008; Consumer Rights 
Act 2015). Perceiving students as customers in a ‘valued-based recruitment model’ 
will arguably enable HEIs to formulate alternate pathways for prospective students. 
For example, some HEIs in the UK offer ‘fast track’ preregistration MSc courses to 
become registered diagnostic radiographers, a degree lasting 2 years (University of 
Derby 2017; Teeside University 2017). Such alternate ‘products’ remain ‘society-
focused’ and may help satisfy societal needs [in particular mature students] with 
students only requiring to commit to 2 full years of study, instead of three. ‘Value’ 
means developing a winning strategy and is about balancing the perceived benefit of 
a product and the cost. If customers [students] perceive the benefit of a product as 
higher than the cost, then there will be a balance in the value (von Liel 2016). This 
remains ‘valued-based’ because individuals will consider a courses length of study 
in affiliation with other social issues. Such opportunities are currently not offered by 
multiple HEIs, thus to create shared value, it is the responsibility of academics to 
reflect and consider the individual values of potential students [customers] in order 
to facilitate their educational needs.

This leads the author to suggest that by CSV within this framework, HEIs should 
challenge the structure of educational programmes [products], prior to engaging 
with the student market. Porter and Kramer (2011) recognise that too many compa-
nies have lost sight of a most basic question: Is our product good enough for our 
customers? Or for our customers’ customers? Thus one question should be asked by 
HEIs nationally offering healthcare education: Do we offer educational programmes 
that meet the needs of the social community? Whilst preregistration master pro-
grammes may help forestall attrition amongst graduates with undergraduate degrees, 
this does not accommodate those without a previous degree. In their article, Porter 
and Kramer use the example of Wells Fargo, a US bank that has developed online 
tools to help budget, manage credit and pay down debt, as a business that is refocus-
ing on what is good for its customers. Similarly, HEIs can learn from such innova-
tions and transform current curricula. Is it possible to offer full-time undergraduate 
students opportunities to watch/listen to lectures and seminars online? This not only 
limits student travel, offering students opportunities to ‘attend’ lectures digitally, 
but they also remain fully engaged in academic activities via the World Wide Web. 
Buchanan et al. (2007) claim that sustaining standardised working practices may be 
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damaging to an organisation, and it is important for some initiatives and/or courses 
to decay, due to external circumstances. It is recognised that vocational degrees 
require students to attend placement settings in order to learn and demonstrate clini-
cal competencies in a number of key areas, yet for ‘academic content’, it is possible 
that students become fully engaged online, whereby learning and reflection is plau-
sible. In short, this offers a multifaceted approach to prospective students nationally 
and internationally. If academics critically reflect on alternate pedagogical/andra-
gogical methods, utilising both face-to-face and/or virtual platforms, HEIs can 
innovate curriculum activity that meets the demands of society. In addition, this 
could create an internationally shared value by outreaching to students in other 
countries, which has continued to increase in the last decade (Universities UK 
2015). Whilst this value-centred approach would limit time and energy costs to 
students, research exploring the effectiveness on students’ learning should be moni-
tored and remains paramount to HEIs, ensuring sound knowledge and understand-
ing of academic content.

This perspective at CSV attempts to build sustainable products that continue to 
meet societal needs. By ensuring the longevity of students enrolling onto under-
graduate and postgraduate healthcare programmes, it is felt that HEIs will need to 
adapt in order to grow nationally and internationally. Importantly, for HEIs to 
remain at the forefront of shared values, they must question and continually re-
question the societal benefits of such products. Universities in the USA are begin-
ning to incorporate social incentives by introducing ‘sustainability ambassadors’, 
‘conservation advocates’ or ‘eco-reps’ within their education domains (Jacques 
2015). These positions are arguably needed now in contemporary HEIs in the UK, 
whereby social and political changes continue to affect higher education decisions 
by numerous stakeholders.

An additional facet to ‘educational products’ within higher education is the 
notion of apprenticeships. The NHS is beginning to offer apprenticeships in nurs-
ing in 2017/18, which will require HEIs to realign marketing and strategic drivers. 
Whilst these are currently under development within the NHS, the NHS advocates 
that they are beginning to offer ‘flexible routes to becoming a nurse’ (NHS 2017, 
p. 1). In response, HEIs must ensure they similarly remain flexible to current trends 
within education, which after all aligns to the third largest employer globally. It is 
therefore central to all institutions that their underlying values are adaptable and 
readily transformative. This remains central to the CSV model advocated by Porter 
and Kramer (2011) whereby students [customers] wishing to embark on an educa-
tional programme are met with a number of products that facilitate their needs. In 
response, the CSV principle offers originality to challenge and support HEIs, 
whilst enabling them to question whether the educational products offered are ‘fit 
for purpose’ or not simply ‘fit for award’. Failing to engage societal needs and 
adapt accordingly may lead to HEIs falling behind and losing out to competitors. 
In short, universities should acknowledge the requirement to engage in a possible 
educational paradigm shift that focuses on ‘what students want’ and ‘how best to 
compete with neighbouring institutions’ in order to remain educational providers 
and innovators.
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12.6  �Workplace Culture: Sustaining Radiographer Advances 
and Engagement in Research

In the twentieth century, ‘culture’ emerged conceptually in anthropology encom-
passing a range of human phenomena that could not be attributed to genetic inheri-
tance (Malinowski 1923). It was first described by Sir Edward Tylor: ‘culture… is 
that complex whole which includes knowledge, beliefs, arts, morals, law, customs 
and any other capabilities and habits acquires by [a human] as a member of society’ 
(Tylor 1884). Because culture is encompassed within sustainability (as outlined by 
Buchanan et al. 2007), this naturally offers a range of subdivisions that can be attrib-
uted to sustainable futures. The term ‘medical anthropology’ was first used by 
Scotch (1963), describing it as a discrete field of study within medical environ-
ments. Whilst culture is predominantly accustomed to a literary or artistic heritage 
with prevailing values and ethos of a particular nation, hospitals have cultural sig-
nificances due to their complex organisational structures and diverse specialised 
functions within the number of professional roles, thus pertinent when considering 
sustainable futures.

In the last decade, researchers have attributed ‘culture’ to the workplace. The 
way in which attitudes are expressed within a specific organisation is described as a 
‘corporate’ or ‘workplace culture’. One generally accepted and widely cited defini-
tion of workplace culture is provided by Smircich (1983, p. 339):

Workplace cultures revolve around the shared values and attitudes and the shared experi-
ences that validate them. A culture includes everything that is learned and shared by its 
members: its social heritage and rules of behaviour, its own customs and traditions, jargon 
and stories.

In recent years there has been increasing attention on exploring workplace cul-
tures within the NHS following suboptimum healthcare delivery, such as those 
attributed with Mid Staffordshire NHS Trust (Department of Health 2013). Medical 
imaging departments have their own workplace culture(s) and could affect the sus-
tainability of healthcare practices. Although workplace culture has been defined as 
‘the way things are done around here’ (Drennan 1992, p. 3), when considering sus-
tainable futures, this could be damaging. Buchanan et al. (2007, p. 130) claim that 
organisational culture plays an important role in sustainable futures following the 
introduction of new methodologies and/or approaches in healthcare environments. 
In their study they acknowledge that one of their NHS sites had a ‘can-do’ culture 
and a readiness for change, as identified by a nurse who said ‘we never say no. We 
say we will if we can’. The readiness identified by this healthcare professional iden-
tifies an open approach to change and how it, in short, aims to benefit patient care. 
As identified by Smircich (1983, p. 339), workplace culture revolves around the 
values and attitudes of its members. The following section will now consider how 
adopting an anthropocentric approach can bridge opposing belief systems that 
remain apparent within the medical imaging profession.
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12.6.1  �Attitudes of Radiographer Reporting: Can 
Anthropocentrism Bridge Opposing Beliefs?

The view that sustainability can be hindered by individuals within a workplace cul-
ture is important to consider. This section offers readers a perspective that explores 
anthropocentrism in an ongoing debate by the SoR and RCR. As discussed in Sect. 
5.5.1, the role of the diagnostic radiographer has evolved in the last two decades, 
whereby emphasis on image interpretation remains a central part to radiographic 
practice. The ‘shift’ of radiographers primarily from being image acquisition prac-
titioners to becoming both image acquisition and image interpretation experts is 
generally expected in the UK and has evolved in order to sustain working practices 
by producing timely medical imaging reports for referring clinicians. Yet, a recent 
publication by the RCR juxtaposes such role development by radiographers. It 
affirms a critical examination [and cessation] of radiographer reporting in a recent 
publication titled ‘The radiology crisis in Scotland: sustainable solutions are needed 
now’ (RCR 2017). The publication argues that the role of image interpretation by 
radiographers is of little value in the clinical environment, claiming that ‘imaging 
reports must be diagnostic and actionable to be of any value… and that reports pro-
duced by those [radiographers] without medical training are inevitably observa-
tional and descriptive’. The statement proposes that overseas doctors and a vast 
increase in radiology trainee numbers are required to fill the shortfall and to take 
into account the prospective rate retirements amongst radiologists. The RCR con-
clude by firmly discouraging radiographer (and other nondoctor reporting of medi-
cal images) and suggest that there needs to be a sustained programme of both 
short-term international recruitment and longer-term increases in clinical radiolo-
gist training numbers.

This view of preventing radiographers to report medical images to ensure sus-
tainability is challenged by the SoR. Their rebuttal to the RCR statement argues that 
the role of the reporting radiographer is multifaceted, whereby radiographers 
are now integral to radiology academies, to which radiographers (reporting and oth-
erwise) contribute to the education of trainee radiologists and have shown through-
out the UK to be a competent as radiologists at detecting pathology, for both general 
and cross-sectional imaging (SoR 2017b)). As the professional bodies offer juxta-
posed positions on ‘sustainable futures’ regarding image interpretation, the author 
considers anthropocentrism, supported with deontological and utilitarianism phi-
losophies to help bridge opposing attitudes with the overall aim of delivering a safe 
and sustainable services for patients.

Regardless of the views concerning sustainable futures for image interpretation, 
the SoR and RCR share a common goal; ensuring patients receive optimum patient 
care and achieve accurate radiological diagnoses for suspected pathology. This 
overarching principle resonates with deontology ethics, which stresses the duty to 
protect and provide current and future welfares of human beings (Jacques 2015, 
pp. 130–131). Further, utilitarianism is an ethical theory which states that the best 
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action is the one that maximises utility. These philosophical virtues in some way 
explain the evolution of radiographer reporting, whereby utilising radiographers to 
report medical images enabled organisations to cope with an increasing radiology 
workload in the diagnosis of patients with suspected healthcare conditions. Recent 
statistics in the UK reinforce the need for radiographer reporting. Diagnostic radiog-
raphers currently report 21% of all general radiographs undertaken in hospitals 
(SoR 2017a). Further, in 2015/16 the Mid Yorkshire NHS Trust utilised radiogra-
phers to report 6660 CT head examinations (ibid). It is evident that radiographer 
reporting is not only well-established but growing in order to sustain the needs of 
healthcare practices in the UK.

Whilst the views offered by the RCR are discouraging, the author questions 
whether this obstructive ideology is for protection of their own professional identity. 
Price (2001) offers insight into the origins, demise and revival of radiographer 
reporting. His article offers detailed historical perspectives of the radiologists strug-
gle to be recognised within the medical curriculum [1917] and how radiologists 
were sometimes looked upon by physicians and surgeons as ‘some sort of superior 
bottle washer’ (Price 2001, p.  106). Interestingly, following the end of the First 
World War, a large number of trained ‘X-ray assistants’ [radiographers] were look-
ing to establish themselves as a profession, alarming the British Medical Association. 
At a Medico-Political Committee, their attitudes can be gleaned from the following 
excerpt in 1917 (ibid, p. 107).

While there is a mechanical side to radiography in which the lay assistant can be extremely 
useful to the medical radiographers it is highly undesirable that lay persons, however, 
skilled in this in technique, should be encouraged to set up themselves and pose as experts 
in the interpretation of skiagrams [radiographs]… A good many of them have acquired 
more self confidence in diagnosis than is good for them or for the general public.

The excerpt above not only offers an insight into limiting radiographer opportu-
nities 21 years after the discovery of the X-ray by Röntgen in 1895; it also resonates 
with contemporary views advocated by the RCR. Whilst a dichotomy exists con-
temporarily concerning radiographer reporting, a paradigm shift is happening, 
whereby diagnostic radiographers are successfully undertaking roles similar to 
those as medical doctors. In short, this may be discerning to radiologists who are 
expected to undergo extensive education, via medical school, foundation year prac-
tices and specialist registrar training prior to reporting medical images, a process 
that could take 12–15 years. In comparison, a diagnostic radiographer could under-
take some form of medical image interpretation within 4 years and then themselves 
educate trainee radiologist in academies throughout the UK.

By critically looking at the role development of radiographers, it could be argued 
that the cessation of reporting practices by radiographers allows the protecting of 
the radiologist’s identity whilst maintaining their significance within the medical 
profession, as previously outlined in 1917. The danger of this resides in the sustain-
able futures of healthcare whereby medical imaging is becoming increasingly com-
plex, supported with an increasing number of medical imaging examinations 
globally. The RCR response to ‘short-term sustainability’ by recruiting doctors 
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from overseas does not consider wider sustainable issues affecting countries outside 
of the UK. Their long-term sustainable solution affirming to train more radiologists 
may take decades to reach a satisfactory equilibrium. In the meantime, by consider-
ing an anthropocentric ideology that encompasses deontology and utilitarianism, it 
may enable the RCR to critically look at the need for radiography reporting and 
accept that radiographers will continue to play a pivotal role in image reporting in 
years to come.

Jacques (2015) recognises that whilst a hard-nosed realist [positivist] may not 
consider ethics necessary to sustaining society goals, he argues that both morality 
and ethics remain at the centre to all sustainable commitments within healthcare. 
The author reminds the reader that all practitioners are legally, morally and ethi-
cally obliged to their respective regulatory bodies. Thus, in light of our current 
moral and ethical obligations, would the complete cessation or reduction of 
radiographer reporting be morally and/or ethically the right thing to do? A num-
ber of studies have found that when individuals work together towards environ-
mental goals, it creates norms of pro-environment behaviour, whereby individuals 
begin to behave in more environmentally sustainable ways (Hopper and McCarl-
Nielsen 1991 cited in Nordlund and Garvill 2002). Similarly, in order to maintain 
sustainable futures of image interpretation, professional bodies and practitioners 
(radiologists and radiographers alike) should be working towards a common goal 
of sustaining excellent outcomes for patients seeking a diagnosis of a suspected 
pathology.

The author suggests that sustainable futures utilising this anthropocentric phi-
losophy could offer ‘micro-sustainable approaches’ within NHS hospitals, whereby 
members of the profession critically examine sustainable measures of image inter-
pretation that meets the patient’s needs. Such collaborations locally may begin to 
resonate in other organisations nationally and possibly internationally, later becom-
ing ‘macro-sustainable solutions’ to image reporting and by ensuring sustainable 
futures of medical diagnosis. In short, utilitarianism and deontology within an 
anthropocentric sphere remain paramount when considering sustainable futures of 
the medical imaging profession. It is argued that in order to sustain clinical excel-
lence, radiographers and radiologists need to adopt an anthropocentric model that 
considers ethics and the needs of patients prior to rejecting a professions ability to 
sustain image interpretation performance. This is important to consider because if 
radiographers and radiologists alike fail to challenge obstructive positional state-
ments made by the RCR, then the practice of career advancement for radiographers 
in medical imaging could be open for disposal and what is generally open for dis-
posal can be used and depleted, as seen historically (Price 2001; Jacques 2015, 
p. 135). In summary, diagnostic radiographers and diagnostic radiologists remain 
central in the patient pathway and that radiographers should continue to take on 
image interpretation responsibility in order to ensure the sustainability of patient 
outcomes.

12  Maintaining Excellence and Expertise Within Medical Imaging: A Sustainable…



234

12.6.2  �Ensuring Sustainable Futures by Enhancing Our 
Evidence-Based Knowledge

In order to ensure that futures are sustained for healthcare delivery, there needs to be 
a growing emphasis on research within medical imaging profession. As discussed 
previously, the author challenged whether technology remained the panacea of 
healthcare within the radiography profession because whilst technologies work by 
the same universal rules, even on the moon, when applied through humanistic inter-
action and workplace, cultures technologies are in danger of becoming handicapped 
(Trompenaars and Hampden-Turner 2011). Recent research shows that advances in 
technology have altered ways of utilising ionising radiation, potentially deskilling 
radiographers and hindering patient experiences in general radiography; however, 
they do offer advantages that should be celebrated. Technology will continue to 
advance in general radiography and other imaging modalities; thus, research explor-
ing its application clinically is important to critically reflect upon and identify areas 
for improvement.

The concept of sustainability is multifaceted, defined by Buchanan et al. (2007, 
p. 30) as ‘maintaining a process of quality improvement, commitment and leader-
ship, improving techniques, education and training, teamwork and cultural change’ 
(Buchanan et al. (2007, p. 30). This statement resonates with all working practices 
in medicine, nursing and the allied health professions and playing a pivotal role in 
all areas of healthcare. Furthermore, because of the multifaceted elements associ-
ated with sustaining health and social care, the author offers a methodological 
approach that can best be utilised to enable clinical exploration and critical reflec-
tion of contemporary healthcare practices. This research methodology is ethnogra-
phy. Ethnography provides a unique insight into cultures pertinent to a profession 
(Atkinson and Hammersley 2007). It enabled the author to critically evaluate his 
own profession, diagnostic radiography and explore pertinent issues, such as the 
use of ionising radiation, technological advances and patient care. Further, whilst 
primarily aligned with the qualitative paradigm, ethnography can encompass quan-
titative methods as part of an overall study, enhancing generalisations of the social 
world (Hammersley 1992). This can enable researchers to build on observations and 
discussions made with research participants, which can be later supported quantita-
tively (ibid). For example, the author’s own research encompassed observations, 
interviews and X-ray experiments within what he termed an ‘umbrella ethnographic 
methodology’, which encompassed the use of inductive and hypothetical-deductive 
reasoning to capture radiographic practices (Hayre 2016a, p. 74). This is depicted 
in Fig. 12.1.

This innovative approach was not classified as a mixed-method approach but a 
postmodern methodology of undertaking healthcare research in a clinical environ-
ment. This approach is supported by Holliday (2016, p. 20), affirming that:

My personal conclusion [to Hayre’ discussion] is that there does need to be an ‘umbrella’ 
strategy of investigation or methodology within any research project that drives whatever 
methods of data collection and analysis are used whether they are quantitative or qualitative. 
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This means that within a postmodern paradigm the understanding that both the social 
phenomena being investigated and the methodology for investigating them are socially and 
ideologically constructed will apply also to quantitative methods.

This postmodern ethnographic methodology is an important consideration when 
exploring sustainable futures within healthcare settings. Practitioners in all health 
disciplines utilise some form of qualitative and quantitative reasoning in their 
everyday work. Therefore, by encompassing ethnography in this postmodern 
approach can offer a plethora of research opportunities for healthcare professionals. 
For example, all healthcare professionals begin by observing, listening and talking 
with their patients. They may begin by introducing themselves, asking their level of 
pain (depending on injured state) and/or observing a wound and/or health condition. 
Through utilising such ‘qualitative approaches’ by means of observation, discussion 
and reading and/or taking notes the healthcare professional may then collect blood 
cultures, request X-rays and or prescribe pain relief and/or antibiotics, each of 
which has historically stemmed from research aligned to realism [positivism]. In 
short, these scenarios suggest that in order to critically look at sustainable futures in 
healthcare, i.e. emerging cultures, leadership, quality and improvement from a 
health and social care perspective, practitioners are required to critically challenge 
paradigmatic approaches in order to undertake original healthcare research. In an 
ever-changing and evolving world, practitioners need to encompass a range of 

Fig. 12.1  Use of inductive and hypothetical-deductive methods in ethnography
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attributes and rely on a number of services in order to provide and critically reflect 
on the care provided to patients clinically. This remains a central tenet of ensuring 
sustainable practices for not only medical imaging but health and social care in 
general.

12.7  �Conclusion

This chapter began with an examination of the term ‘sustainability’ for the medical 
imaging profession and how it remains pertinent to continuously examine and re-
examine local, national and international topics central to the profession. The mul-
tifaceted acceptance of the term suggests that ‘sustainable futures’ encompasses an 
array of practice elements that impact on the professions, diagnostic radiography 
and diagnostic radiology alike and also how it may impact on the healthcare deliv-
ery of patients. In the past, sustainability has primarily focused on limiting ionising 
radiation and prospective workforce concerns, yet this chapter demonstrates wider 
sociocultural and political issues that remain pertinent to the sustainable futures of 
the medical imaging profession. Three areas  have been discussed.

First, whilst it is general acceptance that technological advancements have 
relieved tensions following the ‘digital radiograph’, the transformation from X-ray 
film to a-Se fixed detector technology may offer hindrances towards delivery of 
patient care. For example, original data offers readers insight into the potential dis-
comfort to patients upon undergoing radiographic examinations. Further, the widely 
accepted phenomena ‘dose creep’ may be uncontrolled in the clinical environment 
as some practitioners fail to locate and/or reflect upon the exposure index post-
radiological exposure. By challenging the sustainability of ionising radiation usage 
amongst practitioners, it highlights that patients may continue to receive higher 
radiation doses than necessary if it remains commonplace. This, in short, must be 
recognised in order to ensure that ionising radiation is kept ‘as low as reasonably 
practicable’ to limit any occurrence of stochastic affects.

Second, the author discusses two themes that are important to the diagnostic 
radiography curriculum. It is affirmed that radiographers should embark on addi-
tional expertise in the form of image interpretation, yet the author argues that 
knowledge and understanding of acquiring radiographic images remain paramount 
if radiographers are to retain image acquisition expertise in clinical environments. 
Further, following cessation of tuition fees to prospective healthcare professionals, 
the author uses a business ideology, ‘CSV’, in order for academics to critically 
reflect on academic programmes [products] currently offered and how they may or 
may not be suitable for prospective students [customers]. It is argued that HEIs will 
need to be continuously reflexive on their curriculum delivery and question whether 
it meets societal goals. It is proposed that a ‘sustainable ambassadors’ could be 
utilised to foresee and discuss up and coming challenges and opportunities pertinent 
to the higher education sector.
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Third, culture and values are argued to be important if the futures of medical 
imaging are to be sustained. The RCR calls for the cessation of radiographer report-
ing, a practice demonstrated to be successful in the last two decades. Whilst this 
could be attributed to protecting the professions own identified, as identified in 1917 
following the rise of ‘X-ray assistants’ [radiographers], the authors calls for recog-
nition that radiographers play pivotal roles in contemporary healthcare delivery and 
the education of radiology trainees. It is proposed that by considering anthropocen-
trism as a framework that encompasses deontology and utilitarianism principles, the 
professional bodies share common moral and ethical goal, the delivery of sound 
medical diagnosis and care for patients.

What remains apparent is the multifaceted nature of the term sustainable futures 
within health and social care. The NHS remains the third largest organisation in the 
world where medical imaging practices remain paramount to diagnosis in order for 
effective treatment and management. The topics discussed within this chapter pro-
vide insight into a profession that is wide ranging and complex. Clearly, social, 
cultural and political drivers will continue to impact on the professions, yet by criti-
cally engaging with wide ‘sustainable futures’, it enables ongoing discussions and 
debate within the medical imaging, which in short, serves patients in their care.
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Chapter 13
‘Safety and Cybersecurity in a Digital Age’

Simon Dukes

In October 2014, at an event in Canary Wharf in London, Martin Smith MBE, 
Chairman of the protective security consultancy, The Security Company, said the 
following: ‘if I throw a brick through a jewellery shop window and steal a watch, it 
is not a “brick-crime.” If we insist on calling significant and increasing instances of 
fraud, financial scams and illegal pornography “cyber-crimes”, we risk obfuscation 
by focusing the eye not on the crime but on the manner of its conveyance’.

It is hard not to have some sympathy for Smith’s view. By adding the prefix 
‘cyber’, we link the resulting word with computers and the digital and online 
world – it has been an increasing trend and is often used to make something seem 
contemporary and fresh. However, information technologists and information secu-
rity professionals are now split on whether the term ‘cyber’ has been a blessing or a 
curse.

If a Board of a large FTSE or Dow Jones Company is made aware of ‘cybersecu-
rity weaknesses’ within its organisation, then you will have their attention – and 
possibly their agreement to spend money to explore and mitigate those vulnerabili-
ties. The importance of plugging any gaps in cyber defences is high particularly 
amongst large corporates, and in the USA there is a legal requirement to report data 
losses and breaches – as there will be in the UK from May 2018.1

But talk about cybersecurity to small- and even medium-sized organisations in 
Europe or the USA, or indeed to the citizen, and a fog of confusion descends: what 
does it mean? Does it really affect me/my organisation? Where do I go for impartial 
and independent advice? And how much will it cost?

Whether you are for or against the ‘cyber’ prefix, it is Smith’s observation that 
is apposite. It is the word to which the cyber prefix is attached which should be our 

1 https://ico.org.uk/for-organisations/data-protection-reform/overview-of-the-gdpr/breach- 
notification/
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focus. After all, a cybercafé still sells coffee alongside internet access; around the 
world, many cyber-romances have led to a physical relationship; no matter what 
the context, cyberbullying and cyberstalking are harassment; and cybersecurity is 
the process by which you can protect yourself, your family, your company or 
indeed your country against the challenges, issues and threats we have always 
faced. But as this chapter will demonstrate, cybersecurity is as much about the 
security surrounding people and physical infrastructure as it is about the online and 
digital environment.

13.1  �What Is Cybercrime?

The short answer to this question is that it is an offence, punishable by law, which 
has an online or digital dimension. In the world of modern law enforcement, cyber-
crime tends to be a catch-all term for two different types of activity.

Cyber-Enabled Crimes2  These are offences which in a non-cyber-prefixed form 
have been perpetrated for centuries but can also be carried out online. Examples 
include all types of fraud (as we will see later, by far the most widespread and most 
concerning cyber-enabled crime in the UK), piracy and forgery (e.g. through illegal 
file sharing sites), buying and selling of illegal items (not just on the so-called dark 
web but also through mainstream sites), malicious communications (e.g. bullying, 
‘trolling’ and harassment via social media), publishing private sexual imagery with-
out consent (so-called revenge pornography), all manner of sexual offences against 
children from imagery to grooming and extreme pornography.

Cyber-enabled crimes are widespread and can be simply committed  – the 
December 2016 example of a shop worker at the retail store, Halfords, stealing 
goods in order to subsequently sell them using a false identity on Facebook typifies 
the way cyber enablement can provide a method to sell on stolen goods with greater 
ease and anonymity than would have been the case in the non-cyber world.

Cyber-Dependent Crimes3  These are types of illegal activity that can only be car-
ried out in an online environment, where a computer or IT system is used to attack 
another computer or IT system. Examples include creating malicious software for 
financial gain (creating viruses and worms or so-called ransomware which can be 
used to extort money from a victim in return for releasing control of a computer or 
system), illegal intrusion on to a computer system or network for the purposes of 
accessing/copying, vandalising or altering data stored there (hacking), or the delib-
erate interference or disruption of the operational effectiveness of a digital system 
(often termed as DDoS or distributed denial-of-service attacks).

2 http://www.cps.gov.uk/legal/a_to_c/cybercrime/#a08
3 http://www.cps.gov.uk/legal/a_to_c/cybercrime/#a08
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Although ransomware is gaining in notoriety – especially after the NHS was 
affected by the ‘WannaCry’ virus in the first half of 2017 – it is the distributed 
denial-of-service attack that is the most apparent cyber-dependent crime for 
most citizens. In early 2017, there were a series of DDoS attacks on UK banks – 
particularly Barclays and Lloyds Banking Group. While no money was stolen, 
the DDoS against Lloyds Bank was prolonged. Most DDoS attacks last for a 
matter of hours, but the Lloyds attack started on the morning of 11 January and 
lasted until 13 January – thus preventing many customers from accessing the 
banks’ online services.

However, whether cyber dependent or cyber enabled, as can be seen from 
the Halfords and Lloyds Bank examples, there are two characteristics that 
all cybercrimes have in common and which make them very appealing to a 
criminal or an attacker:

Scalability  With the world at their fingertips via the World Wide Web, it is as 
resource efficient for a criminal to carry out one crime or attack as it is to carry out 
many, at speed.

Anonymity  The perpetrator does not have to come in to physical contact with the 
victim; indeed neither attacker nor victim need to leave their own homes or offices 
for a crime to take place. And in some instances, a victim may not even know that 
an attack has taken place at all.

There is also one other attribute of cybercrime that make it increasingly the crime 
of choice for today’s criminals – the chances of getting caught are incredibly small. 
Moreover, if the perpetrator is brought before the criminal justice system in the UK, 
it is unlikely that any punishment will be as severe as that for other crimes providing 
the same ‘return on investment’.

13.2  �From the Physical to the Digital

In the 1980s, committing an identity crime (stealing somebody’s identity in order to 
purchase goods or apply for credit in their name, or to take over their existing bank 
and credit accounts and use them for a similar purpose) was a specialist activity 
which required knowledge and contacts within the criminal ‘underworld’. There 
was risk involved, and it was often time-consuming and occasionally ... pungent.

This was because it often began with trip to the victim’s house to rummage 
through their refuse in order to find enough personal information to apply for a 
duplicate birth certificate. Once obtained, a document of identity needed to be pro-
cured – either a fraudulently obtained genuine passport or a forgery from an illegal 
passport ‘factory’ run by criminal gangs. Then a trip to a bank was required with 
enough supporting documentation to apply for an account or credit. At any stage, 
there was a risk of being caught out or foiled, in which case the process would have 
to start again with a fresh victim.
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However, if successful, the criminal would often use the same identity and docu-
ments to apply for accounts at other banks and perhaps a number of store cards as 
well. If you were the victim of an identity crime in the 1980s, you would have been 
a multiple victim because your identity would be used again and again in order for 
the criminal to get maximum value for the time and effort expended to secure the 
necessary documentation and take the necessary risk.

Today, identity crime is an industrial process with little expert knowledge 
required. There is enough personal information online to build-up a victim’s iden-
tity quickly and easily: the huge numbers of data breaches add to the stock of 
identity-related details available for purchase on the dark web; and we seem to be 
ever more willing to share our most personal details on social media. Moreover, 
illegal criminal marketplaces also sell instructions and guidance on how to carry out 
identity (as well as many other cyber-enabled and cyber-dependent) crimes.

Once obtained, the stolen identities (because why would you limit yourself to 
one when so many are available for the same effort?) can be used to apply for online 
shopping accounts, bank loans and credit card accounts – the online application 
processes have in-built instant decisioning providing the criminal with immediate 
feedback on success or failure of the crime. With so many identities to choose from, 
it is likely that today, if you are the victim of an identity crime, your identity will be 
used once and then disposed of. This reduces the criminals’ risk of overexposure on 
a particular identity and makes it even less likely that he (and it is usually a male that 
commits this type of crime) will get caught.4

Interestingly, what has remained pretty much as a constant from 1980 to the pres-
ent day is the penalty in the unlikely event of getting caught. For an identity-related 
fraud, the maximum sentence in the UK is seven years imprisonment. Given the 
potential financial gains from this type of crime, it is little wonder that many crimi-
nals have moved to cyber fraud from other more high-risk criminal activity.

13.3  �Who Is Carrying out Cyberattacks?

As implied from the identity crime example above, anybody can get involved in 
cybercrime. No specialist knowledge is required as the online criminal marketplace 
provides all the tools, techniques and tips required to carry out a range of cyber-
enabled and cyber-dependent activity. Today’s cyber criminals or ‘actors’ as they 
are sometimes known tend to fall in to one of six groups. However, there is always 
a danger in categorising in this way – because inevitably, there are grey areas, blur-
ring around the edges of the definitions and doubling up of roles.

4 https://www.cifas.org.uk/insight/fraud-risk-focus-blog/new-cifas-data-reveals-record-levels- 
identity-fraud
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Organised (criminal) groups  Carrying out large-scale cyber-enabled financial 
crimes, and/or creating malicious software for their own criminal use or for sale on 
to others and/or hacking in to systems for financial gain.

Hacktivists  Often highly skilled individuals or groups using their coding and IT 
abilities often for protest but also for disruption and impact.

Loners  Those sometimes  lower-skilled criminals utilising the cyber tools cre-
ated by others for financial gain or individuals involved in cyber-enabled sexual 
exploitation of children.

Terrorists  Principally using the Internet as a propaganda tool for their cause or 
causes: recruiting others and spreading fear.

Nation States  Using the full range of online techniques to steal data, cause disrup-
tion, carry-out espionage or reconnaissance and enable propaganda.

Opportunists  Often individuals who find themselves in a situation which they 
realise they can exploit for criminal gain: employees of a company with access to 
valuable data, for example.

The difficulty in attributing cybercrimes comes from the anonymity aspect men-
tioned earlier – there are many ways the perpetrators can disguise their origins – but 
there can also be an interconnectedness between the above categories. Perhaps 
unsurprisingly, there are reports of nation states using criminal groups to carry out 
activities on their behalf in order to create deniability and avoid diplomatic com-
plexities. Similarly there are instances of criminal groups recruiting or encouraging 
opportunists to obtain access to an internal system; and the skills of some hacktiv-
ists are in demand by criminals and nations (and increasingly companies: both the 
unscrupulous and the ethical penetration testers) for their ability to find and exploit 
vulnerabilities in IT infrastructure.

13.4  �How Does Cybercrime Happen?

It is perhaps too obvious to state that for a cybercrime to take place, there has to be 
an attacker (or attackers) and a victim (or victims). But it is important to understand 
that there has to be a person involved at both ends – computers, currently at least, 
will only do what a human tells them.

And it is the human that creates the opportunity for the criminal or attacker, 
whether for cyber-enabled or cyber-dependent criminality. A poorly designed and 
secured network will allow a hacker to gain entry undetected; inadequate or out of 
date protect/detect software will allow malicious software to infect a system; staff 
members ignorant of what a potentially dangerous email might look like, or unaware 
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that they should not click on links or open attachments in emails that they are unsure 
of can compromise a company’s network; and individuals divulging their passwords 
and PINs or using public Wi-Fi to conduct their banking risk financial loss through 
the take-over of their accounts by criminals.

Just as there is an increasingly large cybersecurity industry providing technical 
assistance, advice, guidance and training to businesses in how to keep cybersecure, 
and just as the UK Government and law enforcement have spent time, effort and 
resource in raising awareness of cybercrime to its citizens, so the attackers have 
innovated and evolved their techniques to create new ways of carrying out criminal-
ity online  – often mimicking the technology that legitimate organisations use to 
interact with their customers.

The cyber arms race has spawned a lexicon of terms – each posing its own unique 
threat to organisations and individuals:

Hacking5  A very commonly used term to describe the unauthorised access to or 
control over a computer network or system for an illicit purpose.

Phishing6  An email intended to trick you into giving out personal information such 
as your bank account numbers, passwords and credit card numbers but also used to 
inject malicious software onto a system.

Spear-Phishing7  An email designed as above but which, from the victim’s per-
spective, appears to be from an individual or business that is known to them – hence 
increasing the chances of success for the criminal.

Whaling8  Phishing or spear-phishing attacks directed specifically at senior execu-
tives and other high-profile targets within businesses.

Smishing9  Using SMS mobile phone text messages to induce people to divulge 
their personal information.

Social Engineering10  The use of deception to manipulate individuals into divulging 
confidential or personal information that can then be used for fraudulent purposes – 
sometimes known as ‘human hacking’.

Ad Clicking11  The use by a criminal of a victim’s computer to click a specific link 
and in doing so to increase the revenue from pay-per-click advertising.

5 https://economictimes.indiatimes.com/definition/hacking
6 https://www.microsoft.com/en-us/safety/online-privacy/phishing-symptoms.aspx
7 https://www.kaspersky.co.uk/resource-center/definitions/spear-phishing
8 https://digitalguardian.com/blog/what-whaling-attack-defining-and-identifying-whaling-attacks
9 https://us.norton.com/internetsecurity-emerging-threats-what-is-smishing.html
10 https://us.norton.com/internetsecurity-emerging-threats-what-is-social-engineering.html
11 https://www.spamlaws.com/how-ppc-fraud-works.html

S. Dukes

https://economictimes.indiatimes.com/definition/hacking
https://www.microsoft.com/en-us/safety/online-privacy/phishing-symptoms.aspx
https://www.kaspersky.co.uk/resource-center/definitions/spear-phishing
https://digitalguardian.com/blog/what-whaling-attack-defining-and-identifying-whaling-attacks
https://us.norton.com/internetsecurity-emerging-threats-what-is-smishing.html
https://us.norton.com/internetsecurity-emerging-threats-what-is-social-engineering.html
https://www.spamlaws.com/how-ppc-fraud-works.html


247

Vishing12  Using social engineering over the telephone to gain access to private 
personal and financial information from the citizen  – usually for fraudulent 
purposes.

Man-in-the-Middle Attack13  When a perpetrator gets in the middle of a com-
munication to eavesdrop or impersonate: typically mimicking a log in screen 
for an account.

Webcam Managing14  When a criminal takes over a webcam often used to capture 
images later used for blackmailing a victim.

Ransomware15  A type of malicious software that prevents or limits users from 
accessing their system, either by locking the system’s screen or by locking the 
users’ files until a ransom is paid.

Keylogging16  The use of malicious software on a computer to record every keystroke 
made by the user, especially in order to gain fraudulent access to passwords.

Tabnapping17  A method of changing an open tab on a computer screen to resem-
ble a familiar log in to dupe the user in to revealing username and password. This 
scam typically targets people who keep multiple tabs of logged in accounts open in 
their browser.

And just as we should be wary of categorising the people carrying out cyber-
crime, so we need to be careful about using these terms too: for the citizen and small 
business owner, adding to the mystery of the cyber-linked crime by using ‘geek 
speak’ is unhelpful if we want to engage them in prevention and security; and unsur-
prisingly attackers will not use just one technique in order to get what they want but 
use their entire armoury (cyber and non-cyber). Focusing on one aspect of cyber-
criminality may leave a victim open to other techniques.

A good example of this is the recent rise of CEO Fraud. This is when a criminal 
pretends to be a senior person in an organisation and persuades a more junior mem-
ber of staff to transfer funds or provide sensitive data to the criminal. It can involve 
the use of social engineering techniques, vishing and spear-phishing emails.

12 https://www.actionfraud.police.uk/fraud-az-vishing
13 https://www.computerhope.com/jargon/m/mitma.htm
14 http://www.nationalcrimeagency.gov.uk/news/960-help-available-for-webcam-blackmail- 
victims-don-t-panic-and-don-t-pay
15 http://www.bbc.co.uk/news/av/technology-35091536/technology-explained-what-is-ransomware
16 https://www.creditrepair.com/articles/identity-theft/what-are-keyloggers-and-how-do-they- 
steal-your-identity
17 http://hackersonlineclub.com/tab-napping/
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According to the City of London Police,18 in 2016, an unnamed global healthcare 
company lost a substantial sum of money when a man who purported to be a senior 
member of overseas staff, telephoned a female Financial Controller who was based 
in one of the company’s Scottish offices and asked her to transfer money to accounts 
in Hong Kong, China and Tunisia. The Financial Controller exchanged several calls 
with him as well as emails and was persuaded into transferring money into three 
foreign bank accounts which resulted in the company losing £18.5 million.

13.5  �What Are the ‘Proceeds’ of Cyberattack?

Aside from some hacktivists, terrorists and those involved in child sexual exploita-
tion or extreme pornography, the potential financial benefit from cybercrime is easy 
to see: applying for a loan or credit in somebody else’s identity, accessing or taking 
over a bank account or its funds,  or demanding a ransom payment provides an 
immediate financial return on investment. However for nation states and some crim-
inal groups, data is the real prize.

If ‘data is the new oil’,19 then we are all potentially victims of cybercrime. In July 
2017, investigative journalists from the Guardian20 discovered personal data from 
Australia’s Medicare Card system being bought and sold online by criminal groups 
who were using them to create identities for fraud. The details of each Medicare 
identity was being traded for around AUS$30 each.

Cybercriminals will harvest snippets of personal data: mobile and landline tele-
phone numbers, addresses, bank account and credit card numbers and join them 
together to create useable identities to exploit directly or sell them on to other criminals 
and groups to do so.

Official Russian and Chinese agencies and nation state-backed groups have sto-
len data in order to identify people in sensitive government roles or to help them 
build-up a picture of a corporate or government organisational structure for use in 
the future or to help influence covertly political activity in another country. And in 
January 2018, CIA Director Mike Pompeo told the BBC that he had 'every expecta-
tion' that Russia would attempt to influence the US midterm elections later that year.

In the run-up to the UK General Election in 2017, the National Cyber Security 
Centre21 warned all political parties their election campaigns could be hacked by 
Russian cyber-agencies trying to influence the outcome of the election. The NCSC 
also warned of other state sponsors of cyberattack activity potentially hostile to the 

18 https://www.actionfraud.police.uk/news/action-fraud-warning-after-serious-rise-in-ceo- 
fraud-feb16
19 https://www.economist.com/news/leaders/21721656-data-economy-demands-new-approach- 
antitrust-rules-worlds-most-valuable-resource
20 https://www.theguardian.com/australia-news/2017/jul/04/the-medicare-machine-patient-details-of- 
any-australian-for-sale-on-darknet
21 https://www.ncsc.gov.uk/news/statement-guidance-political-parties-and-their-staff
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UK like Iran, North Korea and China launching attacks on or hacking in to emails, 
strategy documents and personal computers.

 For Chinese state-owned enterprises and some unscrupulous companies, that 
data also includes intellectual property as well as sensitive corporate strategic infor-
mation on future direction and markets, mergers and acquisitions. In early 2017 
Chinese hackers were accused of building a vulnerability into software in an attempt 
to spy on the UK’s top businesses. It was spread through a compromised update for 
server management software from tech firm NetSarang. A statement from NetSarang 
at the time said: ‘Regretfully, the build release of our full line of products on 18 July 
2017 was unknowingly shipped with a back door, which had the potential to be 
exploited by its creator’.22

13.6  �What Is the Scale of Cybercrime in the UK?

From a citizen perspective, the 201723 Crime Survey for England and Wales 
(CSEW) compiled by the Office for National Statistics (ONS) showed there were 
an estimated total of 11 million incidents of crime covered by the survey for the 
12 months ending March 2017. Of those, 3.4 million incidents were fraud – with 
over half being ‘cyber related’ – mainly ‘bank and credit account’ fraud followed 
by ‘non-investment’ fraud, such as fraud related to online shopping or fraudulent 
computer service calls.

In addition, according to the ONS, respondents experienced an estimated 1.8 
million ‘computer misuse incidents’ – around two-thirds of which were ‘computer 
virus related’, and around one-third were related to ‘unauthorised access to personal 
information’ (hacking). The remaining six million incidents of crime covered by the 
survey constituted traditional thefts, criminal damage, robbery and violent crime, 
and these saw a seven percent reduction compared with the previous year’s survey.

However, the fraud and cybercrime figures are ‘Experimental Statistics’ from the 
ONS – which means that 2017 was the first year for a full 12 months data capture 
and there are no figures from previous years to help determine trends. Yet statistics 
from Cifas,24 the UK’s fraud prevention service, for the first half of 2017, indicated 
a further rise in certain types of online fraud – particularly identity fraud. Cifas 
figures underline that identity fraud is now one of the most prevalent frauds in the 
UK and has grown steadily since Cifas’ formation in 1988. During the first 
six  months of 2017, around 500 identities were been stolen every day, and the 
indications from Cifas were that this particular crime would continue its rise. Cifas 
also underlined that over 80% of identity fraud was cyber-enabled. 

22 http://www.businesswire.com/news/home/20170815006022/en/ShadowPad-Attackers-Hid-Backdoor- 
Software-Hundreds-Large
23 https://www.ons.gov.uk/peoplepopulationandcommunity/crimeandjustice/bulletins/crimeineng-
landandwales/yearendingmar2017#main-points
24 https://www.cifas.org.uk/newsroom/identity-fraud-soars-to-new-levels
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https://www.ons.gov.uk/peoplepopulationandcommunity/crimeandjustice/bulletins/crimeinenglandandwales/yearendingmar2017#main-points
https://www.cifas.org.uk/newsroom/identity-fraud-soars-to-new-levels
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In the corporate world, according to the Cyber Security Breaches Survey for 
April 201725 (a joint report by the UK Department of Culture, Media and Sport, 
Ipsos MORI and the University of Portsmouth), nearly half of all UK businesses 
suffered a cyber breach or attack in the past 12 months.

The survey revealed nearly seven in ten large businesses identified a breach or 
attack, with the average cost to large businesses of all breaches over the period being 
£20,000 and in some cases reaching millions. The survey also shows businesses 
holding electronic personal data on customers were much more likely to suffer 
cyber breaches than those that do not (51 per cent compared to 37 per cent).

The most common breaches or attacks were via phishing emails (tricking staff 
into revealing passwords or financial information, or opening dangerous attach-
ments), followed by viruses and malicious software (including ransomware).

The survey shows that ‘businesses across the UK are being targeted by cyber 
criminals every day and the scale and size of the threat is growing, which risks dam-
aging profits and customer confidence’.

Of the businesses which identified a breach or attack, almost a quarter had a 
temporary loss of files, a fifth had software or systems corrupted, one in ten lost 
access to third-party systems they rely on and one in ten had their website taken 
down or slowed.

Small businesses can also be hit particularly hard by attacks, with nearly one in 
five taking a day or more to recover from their most disruptive breach.

Nevertheless it is difficult to get a sense of scale of cybercrime in the UK: citi-
zens often do not know where or how to report a cybercrime; and there is a corpo-
rate reluctance to admit cyberattacks (often for reputational reasons). Added to that, 
the secrecy surrounding nation state to nation state attacks – all results in significant 
under-reporting of the problem.

However, from the annual surveys from UK Government and Office for 
National Statistics and the private sector surveys on corporate cyberattacks from 
the likes of KPMG26 and PwC,27 it is clear that the scale, pace and sophistication 
of cybercrime and cyberattacks are growing and attempts to slow this increase 
are so far not working.

13.7  �Non-cyber Comparators

Before we can search for solutions to a rising cyberthreat landscape, it is perhaps 
useful to look at a non-cyber comparator – and one with personal relevance to me.

25 https://www.gov.uk/government/statistics/cyber-security-breaches-survey-2017
26 https://home.kpmg.com/ro/en/home/media/press-releases/2017/06/kpmg-cyber-security-bench-
mark-2017.html
27 https://www.pwc.co.uk/issues/cyber-security-data-privacy/insights/global-state-of-information-
security-survey.html
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I had been seeing friends in Norwich when I returned to the car park at about 
10 pm. Keys in hand, I wandered through the well-lit open-air ‘Pay-and-Display’ to 
where I had left my car. As I was three or four parking bays away from my own 
space, the confusion set in, followed by disbelief, and then the slow realisation that 
my car was not there. It had been stolen. It was Thursday 19 June 1986.

According to the Office for National Statistics (ONS), my stolen Ford Capri was 
one of 988,000 vehicle and vehicle-related thefts reported to the police in 1986.28 
The Crime Survey for England and Wales estimated that over 2.7 million instances 
of vehicle-related theft took place that year. Moreover, what subsequent years would 
show was that this type of crime would continue to rise, peaking in 1993 with 1.5 
million vehicle-related thefts reported to the police and a Crime Survey for England 
and Wales29 estimate of 4.3 million vehicle crimes having taken place during the 
year. In 1993, of every 100 vehicle-owning households, 20 were the victims of a 
vehicle-related theft.

As my experience suggests, breaking into and stealing cars was relatively easy in 
the late 1980s – virtually anybody who wanted to could do it. Coat hangers, screw-
drivers and even tennis balls were used by thieves to unlock doors or override cen-
tral locking mechanisms and break ignition systems and steering locks. The contents 
of the car could then be pilfered or the ignition hotwired and the vehicle driven away 
either for resale, scrappage and spare parts or just joyriding. It was the cybercrime 
of its day.

But 25 years later in its 201730 bulletin on Crime in England and Wales, the ONS 
reported that around four in 100 vehicle-owning households were the victims of 
vehicle-related theft. This means that in a generation, we have seen a reduction of 
80% in this type of crime. Even in a society with a reducing acquisitive crime rate 
overall, this is a significant change.

Public education no doubt had a part to play: the TV and poster campaigns of the 
early 1990s providing crime prevention advice – encouraging us to lock our cars, 
not leaving valuables in plain sight and putting bags in the boot to reduce the temp-
tation for passing opportunist thieves. But it was also about this time that vehicle 
manufacturers began to design-in increasingly sophisticated security features: bet-
ter keys/locks, removable radios and CD players, built-in alarms and immobilisers 
as standard. Later in the twenty-first century, we see even more sophisticated entry 
systems and tracking devices.

Arguably the catalyst for this was the decision in 1992 for the UK Home Office 
to publish its ‘Car Theft Index’.31 For the first time, the best and worst models for 
security were made public  – and unsurprisingly the public made it clear to the 

28 https://www.ons.gov.uk/peoplepopulationandcommunity/crimeandjustice/articles/
overviewofvehiclerelatedtheft/2017-07-20
29 http://webarchive.nationalarchives.gov.uk/20110218145224/http://rds.homeoffice.gov.uk/rds/
pdfs2/hosb1996.pdf
30 https://www.ons.gov.uk/peoplepopulationandcommunity/crimeandjustice/bulletins/crimeineng-
landandwales/june2017
31 http://library.college.police.uk/docs/hopolicers/fcpu33.pdf
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manufacturers that they wanted a car that was harder to steal by not buying those 
vehicles featuring at the top of the Index. As a result, the risk of car theft reduced.

So the question is, are there ways we can reduce the risk of cybercrime and 
increase cybersecurity, and if so how?

13.8  �Understanding Risk

The UK Government’s national risk assessment for 201732 highlights that criminal 
gangs operating in different parts of the world have ‘growing capabilities’ when it 
comes to ‘holding entities to ransom’ after they had succeeded in encrypting busi-
ness and personal data (i.e. criminals are getting better at using ransomware). As a 
result, the UK Government now ranks this particular type of cybercrime alongside 
terrorism and certain natural disasters as an important risk for the UK.

In the physical world, we tend to close windows and lock doors on leaving our 
homes and cars. On the whole we avoid unlit alleyways in certain parts of town we 
know or believe to be less safe. And we would generally think it unwise to leave 
valuables unattended in a pub or a restaurant. Industry protects its physical and 
intellectual property with  CCTV, human guards, alarms, keeping corporate secrets 
under lock and key, and vetting and screening staff. And nation states have laws and 
law enforcement and borders and military.

We have a risk-based approach to security: we expect certain enhanced security 
measures in a bank or jewellers shop as opposed to a greengrocers; and it would be 
odd indeed to go to a high-profile event or even a large shopping mall and not to see 
security staff helping to ensure public order and safety. Similarly, we expect offi-
cials at our ports and airports checking documents to ensure that those deemed to 
cause us harm are kept from entering the country.

This is because the idea of risk, whether personal, corporate or nation-related is 
not innate but is a calculation based on three things: our assessment of the threat we 
are facing (from burglars, car thieves, corporate espionage, fraudsters, terrorists or 
indeed anything else from climate change to disease) compared with our vulnerabil-
ity to that threat – our susceptibility to whatever it is we are facing. The third aspect 
of risk is impact – how much harm we think might be caused if the event we are 
considering actually occurred. We can think of this like an equation: risk = impact x 
likelihood (where likelihood = threat and vulnerability).

The laptop bag in the front seat of our parked car would increase our vulner-
ability to theft in an area where there is a known threat from thieves (and there-
fore heightening the likelihood of the car being broken into), but the fact that 
we had removed the laptop from the bag before leaving the car would reduce 
the impact of the crime.

32 https://www.gov.uk/government/publications/national-risk-assessment-of-money-laundering- 
and-terrorist-financing-2017
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Together, threat and vulnerability help form our understanding of the likelihood 
of an event happening. But threat and vulnerability are not constant and vary accord-
ing to many different factors. As a result likelihood also varies, and it is generally 
accepted that if numerical values are placed upon threat and vulnerability, the likeli-
hood will be always be equivalent to the lower of the two.

As an example, if my Ford Capri is parked unlocked (high vulnerability to theft) 
outside my house on Uist in the Outer Hebrides of Scotland (very low threat of 
theft), then the likelihood of my car being stolen is very low. Conversely, a more 
modern and secure car parked in a locked garage (vulnerability low) in a relatively 
high-car theft area like central London or Manchester (threat high) would also have 
a low likelihood of theft.

Understanding this process allows us to step back from the cyber-related mael-
strom of almost daily stories of data breaches, hacks and often harrowing accounts 
of lost identities and stolen assets. In order to increase our cybersecurity, we need to 
reduce the risk of cyberattack and cybercrime. For this to happen, we have to reduce 
either the cyberthreat or reduce our vulnerability to cyberattack or both.

13.9  �Reducing the Cyberthreat

All of us are potential victims of cybercrime, but with a widespread and global 
cyberthreat from nation states to hacktivists to organised crime groups, there is little 
the citizen or the corporate entity can do to reduce directly the threat from the 
‘actors’ involved  – threat reduction is almost exclusively the domain of the 
Government and law enforcement, and the UK has made some movement in the 
direction of tackling this with a National Cyber Security Centre (NCSC) focused on 
reducing the threat as well as the vulnerability of corporate victims in the UK.

At the launch of the NCSC in London on 14 February 2017,33 the Chancellor of 
the Exchequer, Philip Hammond said:

‘But as we enter the so-called “Fourth Industrial Revolution”, we have to be alive to the fact 
that this transformation is not without its challenges. The development of artificial intelli-
gence heralds a technological revolution that will fundamentally change our lives. But it 
will also disrupt existing patterns of work, life, and society.

‘The fact is that the greater connectivity that will enable the development of the digital 
economy is also a source of vulnerability. And those who want to exploit that vulnerability 
have not been idle. The cyberattacks we are seeing are increasing in their frequency, their 
severity, and their sophistication. In the first three months of its existence, the NCSC has 
already mobilised to respond to attacks on 188 occasions.

‘And high-profile incidents with Sony, TalkTalk, and TV Monde have reminded us of 
the scale of damage that a single successful cyberattack can inflict. So this new centre, and 
its work, is vitally important’.

But it is very unlikely given the globalised threat from cyber that any one of our 
law enforcement agencies will arrest their way out of the cyberthreat we are facing. 

33 https://www.ncsc.gov.uk/news/chancellors-speech-national-cyber-security-centre-opening
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Cybercrime is a multifaceted and multinational threat with many different attack 
vectors. Successful UK law enforcement response requires ring-fenced and special-
ised policing if it is to investigate and successfully prosecute those individuals 
that are within its jurisdiction – and much of that expertise is currently within the 
private sector.

New and evolving threats require a similar response from those facing them. 
A successful law enforcement approach to cybercrime requires not just a behaviour 
change in ring-fencing resources for cyber-related work, but also training police 
officers to be more proficient in investigating and collecting evidence on a crime 
where victim and criminal have not physically met. It also requires a culture change 
in law enforcement in using the facilities and expertise of the private sector to 
collect, collate and analyse sometimes terabytes of data in order to determine the 
evidence of a crime.

13.10  �Increasing Cybersecurity by Reducing Vulnerability

If we have to rely on the state to tackle the threat, then as citizens, we have to focus 
on vulnerability reduction.

‘You don’t have to run faster than the bear to get away. You just have to run faster 
than the guy next to you’34 – Jim Butcher’s quote is particularly relevant in the world 
of cybersecurity. If you can make your system or network less vulnerable than 
somebody else’s, the attacker will go along the path of least resistance. With a global 
cyberthreat, a cybersecure country or city will direct the attacker to focus on other 
cities, countries or continents.

In addition to tackling the threat, the nation state has an obligation to help advise  
it’s corporate and citizen inhabitants in reducing their vulnerability to cyberattack. 
Advice and guidance in helping to change online behaviour is a key part of that and 
will be informed and influenced by the state’s understanding of the sophistication of 
the threat. Having clear and efficient communication channels between those tack-
ling cybercrime and those defending against it (or helping people to defend against 
it) and sharing knowledge on data and good practice is a vital part of vulnerability 
reduction. This can be via online portals, broadcasting, advertising and citizen edu-
cation and awareness programmes, outreach from government itself and/or cyber-
specialised law enforcement officers working as a network of cybercrime reduction 
teams. Just as with car crime in the 1990s, citizen education is an important part of 
vulnerability reduction.

In the cyberworld, because data is often the most valuable asset a person or a 
company can hold, it is surprising how many of us do not know what data there is 
about us online or – in the case of corporates – how much data we might hold, where 
it is stored or what the consequences might be of losing it. According to one piece 
of research published in March 2016 by Veritas Technologies of California, the 

34 http://www.jim-butcher.com/jim
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average business has visibility of 48% of its total holding of data (and a further 33% 
was considered ‘redundant, obselete or trivial’). As a business, it would be prudent 
to have a data audit to examine how much data is held, determine what is and what 
is not necessary for the purposes of running the organisation, securely delete the rest 
and establish the value of the remainder: what would be the impact if the data or IT 
systems were to be compromised and ensure that it is protected accordingly.

As a citizen, having a data audit is also a positive step in reducing cyber-
vulnerability. Regularly ‘Googling’ yourself is not vanity, it is good cybersecurity 
practice. Determining and editing how much information you have shared about 
yourself and your friends and family on social media will make it harder for organ-
ised criminal groups to send spear-phishing emails or indeed to steal your identity 
and apply for goods, services and credit in your name. But knowing how much of 
your data is available for sale on the dark web – often as a result of data breaches – is 
a more difficult, if not impossible, task. From May 2018, companies operating in the 
UK and EU will have a legal obligation to alert consumers (and indeed the authori-
ties) immediately to a loss of data or breach of corporate cybersecurity and then 
help their customers to protect themselves: perhaps with credit report monitoring 
through one of the credit reference agencies or through the use of an online identity 
protection service.

There are also certain internet-enabled activities which, if not managed securely, 
can lead to increased vulnerability of cybercrime and cyberattack. The oft quoted 
‘Internet of Things’ is the interconnection of computing devices embedded in every-
day objects, enabling them to send and receive data. These devices are now part of 
our lives from the devices we wear (for medical and leisure purposes) to our homes 
and the vehicles we drive. They are also found in corporate networks including 
industrial control systems (widely used in sectors such as energy, water, transport, 
manufacturing and pharmaceuticals) and building management systems (which are 
used to control and monitor the mechanical and electrical equipment in most mod-
ern buildings such as ventilation, lighting, power, fire and security systems). The 
Internet of Things allows a device to sense and monitor the environment in which it 
is operating. For this reason it is critical to try and protect interconnected devices 
from interference by cyberattack by password protection, removing unnecessary 
functionality and ensuring that the system is regularly updated (or patched) with 
new software releases from the manufacturer.

Organisations have a significant part to play as has already been mentioned, not 
only in reducing their own cyber-vulnerability but also helping to protect their cus-
tomers and clients as well as their employees. The importance of a cybersecurity 
risk management approach originates from the boardroom and should filter through 
the organisation with appropriate policies and culture affecting corporate behaviour 
towards employees, contractors and supply chain. A company should clearly state 
its cybersecurity approach internally to its staff but also publicly to its customers 
and consumers.

This means having a cybersecurity culture: ensuring systems are updated regu-
larly, achieving cybersecurity accreditations such as ISO27001 and the UK 
Government’s Cybersecurity Essentials, requiring similar accreditation for its sup-
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pliers, educating staff about the dangers of phishing attacks and the importance of a 
cybersecurity culture in the office and at home (because so many of us take work 
home and/or work from home). reducing privileged user access to your systems and 
reducing USB port access to those employees who really need it, having ‘protect 
and detect’ anti-virus software and knowing what to do if the worst happens and you 
are subject to a cyberattack and monitoring usage of your systems to alert you to any 
unusual activity.

But having a cybersecurity culture is also applicable to the consumer citizen too. 
We should all regard as part of everyday life: being wary of unsolicited emails and 
telephone calls asking for bank or shopping account details; looking out for phish-
ing or spear-phishing activity and not clicking on links or attachments that look 
suspicious; not using free public Wi-Fi hotspots for banking or shopping but only 
browsing – criminals create fake Wi-Fi hotspots in order to capture personal data, 
identities and your account login information; and making sure your computer or 
device is up to date with software releases and login passwords are strong and not 
used for multiple accounts.

Earlier, I said that cybersecurity is as much about the security surrounding peo-
ple and physical infrastructure as it is about the online and digital environment 
because cybersecurity is, after all, security. Any or all of the above activities helping 
to reduce corporate vulnerability to cybercrime will be undone by having a lax secu-
rity approach to vetting or screening staff, employees and contractors as it will be 
leaving the office unlocked out of hours. Cyber vulnerability reduction has to be 
seen in the wider context of corporate security because criminals will use all the 
tools at their disposal to get what they want from you. Tailgating a genuine employee 
will get a criminal past the most sophisticated swipe card or keypad entry system, 
and if a stranger in the office is not (politely) challenged, then all manner of cyber-
crimes can be conducted from the inside through the application of keyboard log-
gers or the injection of malicious software in to your network via unsecured USB 
ports. Similarly, although not common, the criminal insider can cause havoc by 
dismantling or overcoming all manner of security procedures as well as having 
privileged access to data and employees. For the citizen, the equivalent is having a 
fully patched and password-protected laptop with anti-virus software left in view 
from an open window and subsequently stolen.

13.11  �Thinking Differently about Cybersecurity

One of the most common cybercrimes affecting the citizen is identity crime, yet we 
have used the same concept of identity35 for nearly 150 years: name, address and 
date of birth. This is looking increasingly antiquated given the pace of our digital 
lives and the fact that we apply for most goods and services increasingly online and 
not in person over a counter. Even if we extend the data capture used by many banks 

35 https://www.cifas.org.uk/insight/fraud-risk-focus-blog/changing-nature-identity-whats-in-a-name
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for identity authentication and verification to name, gender, address, date of birth, 
mother’s maiden name and telephone number/email address, of the six data fields, 
four of them (name, gender, address and telephone number/email address) are 
changeable with varying degrees of effort. We need to look at what constitutes iden-
tity in the digital age.

A lot of attention has been given to the use of biometrics: authentication based 
on a human characteristic unique to the individual which, in theory, cannot be cop-
ied. Examples of biometrics include voice patterns, face, fingerprints and veins in 
the finger. However, biometrics is not without flaws: there are debates about secu-
rity, and currently only one access channel can be used at a time: voice recognition 
works over the phone; vein scanners only work online; and fingerprint readers only 
work when a person is trying to access their account through a mobile banking 
application on a device.

If not biometrics – or not solely biometrics – we need to look elsewhere: a 
layered approach using blockchain technology, biometrics, social media scrap-
ing (collating all available information about you from your social media 
accounts) and open-source information. The technology is available, but the cat-
alyst is still not there.

In reducing our corporate and individual vulnerability to cybercrime, we need to 
change our behaviours, but we also need a cultural shift in how we view the threat 
of cyberattack. Ask any millennial, and they will view without distinction the online 
and offline world – it is one world with different dimensions. This in part goes to 
explain why the under 21 year olds are the fastest growing victim group for identity 
theft36 – they share everything and lead their lives online which plays in to the hands 
of cybercriminals and fraudsters. We are unlikely to be able to change their attitude 
to the limitless potential of an interconnected world – instead we need to improve 
security and safety in this digital age by having the cyber equivalent of the Car Theft 
Index of 1992 – we need a catalyst for cybersecurity.

Even in the 1980s, it would be unheard of when buying a car to be asked whether 
we wanted brakes, headlights or a reverse gear as an optional extra. But every time 
we buy a laptop or interconnected device, we have the option to have or not to have 
a password to access the desktop, anti-virus software, encryption and all manner of 
other add-ons which would make our online activity safer. Building-in cybersecu-
rity to our devices and computers and then having an independent index of their 
effectiveness would provide a guide to the consumer – and, as with vehicle security, 
why would anyone buy a laptop knowing that it was less cybersecure than another 
one at a similar price?

Finally, we need to look back again at the state. The engineering of the Internet 
allows many countries to monitor and potentially block unwanted or unwelcome 
traffic to their citizens: North Korea and China do this particularly effectively albeit 
with a detriment to free speech and regime opposition. But state-backed shielding 
of citizens and companies does not have to be totalitarian. With suitable checks and 

36 https://www.cifas.org.uk/insight/fraud-risk-focus-blog/educating-young-people-about-fraud-key- 
protecting-them-online
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balances and proper effective democratic oversight, the state too can play a more 
effective role in protecting its inhabitants by blocking at the front door much of the 
malicious code, phishing attacks and DDoS originating from overseas - in  doing so 
ensuring our greater safety and security in a digital age.
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Chapter 14
A Sustainable Higher Education Sector: 
The Place for Mature and Part-Time 
Students?

Suzanne Richardson and Jacqueline Stevenson

14.1  �Introduction

In England, explicit policy efforts to improve the access of those groups under-
represented in higher education (HE) have formed a key element of national educa-
tion policies for over 50 years. Successive waves of expansion shifted English HE 
from an elite system to a mass one with institutions such as the Open University and 
Birkbeck College and more recently the further education sector, playing a signifi-
cant role in expanding the access to HE of part-time and mature learners. Over the 
last decade, however, there has been a 60% drop in part-time student numbers and a 
50% drop in the number of mature learners, as a result of, among other factors, the 
shift from grants to loans, the introduction and then the rapid raising of fees, and 
sector-wide institutional reprioritisations leading to the slashing of part-time course. 
At the same time, it is estimated that 80% of new jobs will require degree level 
qualifications by 2020, a target which cannot be met solely by those 40% of young 
people who access HE. This posits the question of how such economic goals are to 
be met without the reinvigoration of access for part-time mature learners. As 
Hillman (2015, p. 4) notes,

The collapse in part-time study is arguably the single biggest problem facing higher educa-
tion at the moment. There are other challenges too, such as the future of the research envi-
ronment, how to assess the quality of teaching and dealing with the effects of marketisation. 
But it is the fall in part-time learning that is probably the biggest black spot.

More recently, however, the growth of higher apprenticeships and degree level 
apprenticeships is progressively bringing part-time learners back into HE. Both 
groups of students are different from the traditional student who studies 
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full-time and is generally under 21 years of age, and retention and belonging 
present major challenges for institutions who have focussed primarily on full-
time undergraduates.

In the first part of this chapter, therefore, we will chart the rise and fall of mature 
and part-time student provision. In the second part, we will draw on our own 
research to present the challenges facing institutions in helping these students 
develop a sense of belonging, fundamental to student retention and success. We will 
end this chapter by positing a set of practical recommendations designed to support 
institutions working to support mature and part-time students.

14.2  �The Rise and Fall of Mature, Part-Time Student 
Numbers in English Higher Education

Under successive Labour and Conservative governments, English higher education 
in the latter part of the twentieth century was characterised by a period of enormous 
expansion  – the ‘massification’ of higher education (Langa Rosado and David 
2006). Pressure to expand higher education followed the increased post-World War 
II birth rate, as well as an expansion in those achieving the university entry standard 
(Ross 2001a). The Robbins review of higher education (Robbins 1963) led to the 
building of a range of new universities in the 1960s resulting in a huge expansion in 
the number of full-time university students (Ross 2001a), whilst the creation of 30 
new polytechnics in the 1970s  – aimed at accommodating students ‘unable’ to 
access traditional universities – led to a massive expansion of higher education, with 
particular increases in local, ethnic minority, female and crucially mature and part-
time students (Ross 2001b).

By the late 1990s, the UK university population had shifted from an elite system 
(defined by Trow 1974, 2005, as enrolling up to 15% of the age group) to a mass one 
(of between 16% and 50%). Under the New Labour government which came into 
office in 1997, a commitment was made to achieving universal (50%) participation 
among 18- to 30-year-olds by 2010 (HEFCE 2006). Although much of the thrust of 
this expansion saw growth in the full-time sector, it led to a further wave of growth 
in part-time throughout the end of the twentieth century.

Although the numbers of students accessing full-time higher education has con-
tinued to grow, however, there has been a radical and dramatic fall in the number of 
part-time students. Analysis of information published by the Higher Education 
Statistics Agency (HESA) by London Economics (Conlon and Halterbeck 2015) 
shows that between 2001/2002 and 2013/2014 whilst there was a 23% increase in 
the number of full-time undergraduates, the number of part-time undergraduates 
declined by 42%. The numbers have continued to fall with the latest figures from 
HESA showing that part-time student numbers in England fell from 243,355  in 
2010–2011 to just 107,325 in 2015–2016 (HESA 2017).
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Much of the blame for escalation in the decline can be attributed to financial 
concerns and the lack of financial support for part-time students. It is perhaps unsur-
prising that part-time enrolments in England were at a low point in 2012 when the 
government raised the cap on part-time fees, doubling and in some cases even tri-
pling the cost of many courses. In 2011–2012, before tuition fees went up, just 
under half of all new students were full-time undergraduates. In 2011/2012, 31% of 
all enrolments were part-time. By 2014/2015, this had reduced to 25% of all enrol-
ments, and in 2015/2016 part-time enrolments accounted for just 24% of all enrol-
ments (HESA 2017).

In part, the dramatic post-fee hike fall in part-time student numbers is, as 
Callender evidences (2017), based on the government’s flawed belief that employ-
ers pay for part-time students who are in work. The reality is that employer sponsor-
ship for part-time degrees has declined significantly (by 35% since the 2012/2013 
reforms). Instead the vast majority of part-time students are mature, adults who are 
already in the workforce, who are combining higher study with a job, and have 
ongoing obligations to family such as mortgages and other significant financial 
commitments. This makes them unwilling or unable to take on large additional 
amounts of debt. Moreover, up to two-thirds of those who might study part-time are 
not eligible for student loans (Callender and Mason 2017). There were many exemp-
tions to the loans. Those who already hold a degree are not generally entitled to 
them nor are people studying a module or two, rather than a full qualification. In 
total, only a third of part-time students in England are entitled to tuition fee loans, 
and even fewer have taken them out. The other two-thirds face upfront fees. 
Applications to full-time undergraduate courses for over-25  s fell particularly 
steeply – by 18% in 2015 – confirming a general trend of dwindling participation in 
HE among adults.

As Callender (2017, p. 18) notes,

The falls have been greatest among older students, especially those aged 55 and over, those 
with low-level entry qualifications or none at all, and those studying less than 25 per cent of 
a full-time course who choose bite-size courses.

In summary, the Independent Commission on Fees said raising the cost of under-
graduate tuition to £9000 a year has led to ‘a significant and sustained fall in part-
time students and mature students’. It added: ‘We believe that the new fee regime is 
a major contributory factor’ (The Sutton Trust 2014).

These changes to part-time, and mature, student numbers are not only highly 
relevant to the UK economy but represent a significant social change. Part-time 
study helps upskill and reskill the workforce, supports economic growth, promotes 
social mobility, helps to build society, and allows disadvantaged individuals to 
improve their potential. The collapse in part-time and mature students studying at 
universities in England therefore threatens social mobility and economic perfor-
mance and needs to be addressed urgently if there is to be a boost in productivity 
and a rebalancing of the economy. Without providing the opportunity to retrain or 
improve existing skills, both will be difficult. Overall, the higher education system 
is becoming less diverse, less accessible to older adults, and less relevant to the 
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challenges of modern society (Richardson 2017). All of this, it should be added, has 
been an entirely predictable result of successive government policies. It has been 
well known for some time that part-time higher education does not appear to be a 
priority for any recent government.

As most part-time mature students tend also to come from less well-off, nontra-
ditional backgrounds, this decline has also had an impact on the social mix of our 
universities and on efforts to widen participation. Typically widening participation 
students are those who want to do ‘bite-size’ courses or part-time study, and the fall 
in numbers has been greatest among these older students with low level entry quali-
fications. Unsurprisingly, it those with the greatest commitments and other respon-
sibilities who have found themselves excluded by the increase in fees and the 
introduction of loans. Even if the loan entitlement were not so tightly constrained, it 
would not solve all the issues, mainly because part-time students are more price 
sensitive than full-time ones but also have many more responsibilities than the aver-
age school leaver at 18 years old.

The current fall in demand means universities are quietly closing their part-time 
courses. Institutions specialising in part-time study have seen dramatic declines. 
Birkbeck, part of the University of London, which specialises in part-time study, has 
been forced to re-engineer its courses to offer intensive evening courses which 
enable students to gain a degree in 3 years. The Open University, which, historically, 
solely delivered distance learning and relies on older students who are already in 
employment, has been hit especially hard, with its numbers falling by 30% between 
2010–2011 and 2015–2016 (Conlon and Halterbeck 2015).

As demand declines, the supply, of course, dries up. Universities for whom part-
time provision is marginal business are not surprisingly closing courses. Indeed as 
Callender (2017 p1) has said,

The Russell Group has pretty much pulled out of part-time undergraduate education,’ and 
that ‘these course closures matter more for part-time students than full-time ones, because 
most part-timers are juggling a job or a family, or both, and so need to study near home…
Lack of local provision won’t mean they will try studying somewhere else; they just won’t 
study at all.

Callender (2017) warns that once universities have stopped offering part-time 
courses, the tap can’t simply be switched back on: ‘Once universities lose the infra-
structure it’s hard to reinstate it’.

With UK employment now at its highest level since 1975, almost 75% of 
16–64-year-olds are now in work (ONS 2017). At the same time, however, there are 
more unfulfilled job vacancies than ever previously recorded (777,000) and a severe 
skills shortage, especially in STEM occupations (ONS 2017). Research by 
EngineeringUK (2017) suggests that an additional 1.6 million engineers and techni-
cally qualified people are needed by 2025 as currently demand outstrips supply. 
These issues may only be exacerbated by the potential effects of the UK’s prospec-
tive withdrawal from the European Union (Brexit) as there is a high dependency on 
attracting and retaining international people. The current Conservative government 
has, reassuringly, begun to show signs that it recognises this skills crisis with the 
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publishing of the Industrial Strategy Green Paper (Dept for BEIS 2017), the intro-
duction of the apprenticeship levy and a renewed look at technical education through 
institutes of technology that are expected to increase the provision of available 
higher-level technical education. The success of these interventions remains to be 
seen. These initiatives are perhaps unlikely to fully address the collapse of part-time 
study in higher education which is considered an essential component in addressing 
the skills shortages.

It is readily accepted that part-time study provides an invaluable route into higher 
education, for individuals who may not have had the opportunity to attend univer-
sity straight out of school and now require the flexibility to continue their education 
part-time whilst meeting work and family commitments (Burke 2012). Despite this, 
the fall in mature, part-time students raises questions for the current debate about 
how the sector will provide lifelong learning opportunities. Few would argue that an 
element of the fall in demand may be partly due to workers not needing to learn new 
skills during their careers. On the contrary, many believe that technological change 
is increasing the rate at which skills need to be upgraded. This is recognised in the 
Industrial Strategy Green Paper (Dept for BEIS 2017), but it is not certain what role 
higher education providers will play in meeting this demand or what their offer will 
be to older workers who want to study at low intensity. The new industrial strategy 
provides an opportunity to drive growth and raise productivity and at the same time 
support people who need or want to upskill throughout their working lives. The 
strategy indicates the government is open to ‘exploring ambitious new approaches 
to encourage lifelong learning, which could include assessing changes to the costs 
people face to make studying for these qualifications a little less daunting’ (Dept for 
BEIS, 2017 p 45). The green paper makes much of the role of adult skills in the 
post-Brexit economic renewal and demonstrates an awareness of the need to ensure 
better articulation between the demand for skills and their supply. Higher-level and 
degree apprenticeships may become attractive options for mature students, but it 
could be that many providers mostly offer courses for the already highly skilled. It 
is also going to have increasing importance in achieving the need to undergo retrain-
ing as the rate of change in many sectors continues to escalate.

14.3  �New Approaches to Student Support

The decimation of part-time provision has resulted in a higher education sector 
which is now focussed on attracting, retaining, and supporting young full-time stu-
dents. If patterns of participation are to change and part-time student numbers are to 
recover, HE institutions will need to rethink how they enable equitable success for 
part-time students.

There is manifest evidence to suggest that mature or part-time learners have dif-
ficulty settling into university life during their first year as a result of a ‘lack of con-
nectedness and involvement’, ‘loneliness’, or ‘unhappiness and dissatisfaction’ 
(Perry and Allard 2003). Mature students have complex needs when they enter 
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higher education including low levels of confidence and belief in their own ability 
to learn but also have the potential to benefit enormously from study later in life 
through enhanced career opportunities and personal fulfilment. Mature, part-time 
students tend to have different characteristics and needs to younger, full-time stu-
dents, particularly in relation with entry qualifications, social background, lifestyle, 
and time available for study (Million+/NUS 2012). Therefore, students from nontra-
ditional backgrounds may be disadvantaged by not fully engaging in university and/
or college social and academic environments. This might be as a result of mature, 
part-time students being grouped as ‘others’ who are either deterred from entering 
higher education for the reasons discussed previously, namely, financial, or who go 
through university never really feeling as though they belong. Such students are also 
regarded as being ‘unprepared’ for learning or lacking academic ability and, so for 
these reasons, more likely to withdraw before they complete their course (Thomas 
2002). It is unsurprisingly, therefore, that many mature individuals consider higher 
education to be ‘not for people like them’ and can often perceive themselves as ‘not 
belonging’ as a result of feeling they lack either capacity or previous educational 
experience (Burke 2004).

Part-time, mature students generally fit study around other commitments and are 
time poor, as opposed to full-time students fitting work around study commitments 
(Universities, UK 2013). Together, these factors make it more difficult for students 
to fully participate and integrate, to feel as if they belong in higher education, which 
can impact on their success. Therefore, institutions need to recognise this and sup-
port practices that develop a sense of belonging with part-time, mature students as 
this has a direct impact on retention and success.

Developing a sense of belonging can however present challenges when institu-
tions develop models of delivery that cater for a more heterogeneous student popu-
lation (Rowley 2005). A key feature of nonengagement with institutional approaches 
is the feeling of not ‘fitting in’ or having no sense of belonging. In other words, the 
relationship between the student, their peers (social inclusion), and their learning 
environment (academic integration) has direct influences on retention and success 
and on the broader sense of belonging which requires institutional commitment. 
These factors are particularly relevant where belonging is critical to success.

14.4  �Challenges Facing Institutions in Helping These 
Students Develop a Sense of Belonging

A sense of belonging can have many meanings for different individuals, at different 
times, and in a variety of contexts. Most meanings include the following: belong-
ingness, acceptance, support, relatedness, affinity, and membership (Burke 2012; 
May 2011). They all deal with the level of integration a student feels to a particular 
context. This integration includes social involvement, academic connections, and 
institutional support and commitment which can positively influence retention and 
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success. As Hurtado and Carter (1997) imply, a sense of belonging is more mean-
ingful for those who ‘perceive themselves as marginal to the mainstream of [univer-
sity] life’. It is clear that mature, part-time students feel belonging in a variety of 
ways and at fluctuating levels, with any perceptions of belonging continually chang-
ing and highly dependent on the situation students find themselves in. Students’ 
academic and social involvement can often influence their sense of belonging 
through regular interactions and frequent connections with others during their stud-
ies. Yet for mature, part-time students with diverse previous experiences, multiple 
identities, work experience, and carer responsibilities, all this can position them on 
the sidelines of the academic experience, which then limits access to any means of 
belonging. Part-time, mature students generally fit study around other commitments 
and are time poor, as opposed to full-time students fitting work around their study 
commitments. These are factors which make it more difficult for mature, part-time 
students to fully participate and integrate, to feel as if they belong in higher educa-
tion, which can impact on their success. Therefore, institutions have to recognise 
this and provide supportive practices that develop a sense of belonging for part-
time, mature students.

Belonging also presents other challenges when institutions develop models of 
delivery that cater for a more heterogeneous student population. A key feature of 
nonengagement with institutional approaches is the feeling of not ‘fitting in’ or hav-
ing no sense of belonging.

Having institutional supportive practices can help all students, but particularly 
mature, part-time students, to balance the demands of work with study and personal 
commitments. Yet in trying to manage these, it can still exclude them from impor-
tant networking opportunities that offer social support and integration. Multiple 
commitments and responsibilities outside of higher education study challenge the 
necessity for social involvement and academic integration within retention and suc-
cess literature (Thomas 2012). This friction is often a key source of stress for mature, 
part-time students, even when they set aside academic priorities in order to meet 
more urgent demands. Although a major benefit to studying later in life is that the 
students are proactive, highly motivated, and committed to their studies, any pre-
conceptions they may have will either facilitate or impede their learning experience 
in higher education. Despite significant widening participation activity, part-time, 
mature students from nontraditional and disadvantaged groups continue to face con-
siderable challenges and can, at times, appear invisible. This obviously impacts on 
their learning experience and ultimately their progression which is in part due to 
their diverse backgrounds but also limited experience of higher education. By impli-
cation, this can then be linked to social interaction and integrated academic experi-
ences which help connect students to the higher education learning environment. 
Thus, habitus influences the way in which students integrate and engage with both 
the institution and the subject and can contribute to their overall satisfaction, pro-
gression, and retention.

As Braxton and Hirschy (2004), draw on Tinto’s theory of integration (1993), 
they suggest, students must be socially and academically connected to the institu-
tion, and that there is a need for students to be engaged with the institution and 
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committed and involved, if they are to persist in their studies. Positive behaviours 
can lead to connectedness with others, and this creates feelings of being valued and 
respected. These academic and social integrations help to connect students to the 
wider institutional environment and provide a sense of belonging which contributes 
to their overall success. In contrast, lack of social integration can result in underper-
formance or withdrawal, mainly as a result of having to cope in an unfamiliar cul-
ture, which can be confusing for mature, part-time students who then feel estranged 
or just ‘out of place’. However, despite part-time, mature students remaining a sig-
nificant section of the higher education student population, the dominant narrative 
of belonging remains modelled on full-time, younger students. This is a significant 
omission, since research by Read et al. (2010) has evidenced that mature, part-time 
students feel less of a sense of belonging than traditional, younger students. 
Moreover, belonging is more than just an individual feeling; it also has collective 
consequences in relation to student satisfaction, the achievement of academic goals, 
student retention, and academic success. Some students can feel lost within a higher 
education culture for a number of reasons. These might be as a result of the learning 
support infrastructure, practices accepted within higher education, and/or the deliv-
ery of learning and how this differs from previous learning experiences. Mature 
students often express strong self-doubt about their worthiness at studying in higher 
education (Reay et al. 2010). It is also the case that the majority of widening partici-
pation students are located at less prestigious universities and further education col-
leges (Universities UK 2015b). Institutions delivering higher education are expected 
to provide positive experiences for nontraditional students with student expectations 
and outside commitments likely to influence their engagement. This has been iden-
tified as ‘a problem for institutions if they only provide traditional teaching oppor-
tunities, as students may not attend’ (Thomas 2012). When classroom delivery 
considers work and life experiences and draws upon these in assessment, learning, 
and teaching practice, then mature students are more likely to feel involved and to 
have feelings of perceived belonging.

This cohort of students bring with them a wide variety of relevant experiences of 
the vocational subject area and can add depth to class discussions and clarity of 
application of theory to work-related learning situations (NUS/Million+ 2012). This 
can prove to be extremely valuable in the classroom. The higher education system 
does acknowledge the various needs of students who require different kinds of 
experiences and support, through differential strategies such as the development of 
curriculum models that accommodate a more heterogeneous student body and the 
provision of tailored academic support. However, these have not necessarily been 
very effective in helping a wide spectrum of students to succeed in higher education 
(Warren 2002). In order for higher education to be inclusive, its pedagogy, curricu-
lum structure, content, and assessment must be appropriate for different groups, 
including for those in part-time, mature student groups. The strategy has to be clear 
that mature, part-time students require a different experience to that of younger 
learners, including the structure and delivery of a course but also availability and 
location (Davies et al. 2002).
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In trying to balance the differing demands on their time, mature people see them-
selves as ‘day students’. This then limits their participation in wider university life. 
It excludes them from important networking opportunities and support groups 
which reduces their ability to engage in extracurricular activities or to be accepted 
as a traditional student (Lyons 2011). People generally have a desire to integrate 
socially, and they want to feel involved and to belong to groups with others who 
share interests. Conversely, any disruption to normal routines and environments 
might cause a feeling of non-belonging. Failing to achieve an adequate sense of 
belonging can have important negative consequences which then impacts on the 
success of the student. However, not belonging does not always result in undesirable 
outcomes; it is possible that some students may choose not to belong as some may 
feel as though they have no need to belong.

Studies consistently suggest that students who experience a sense of belonging 
in educational environments are more motivated, more engaged with others, and 
more likely to remain on the course and are able to demonstrate greater self-
awareness and confidence (Osterman 2000). Therefore, development of an educa-
tional experience, which contains influencing factors that address individual needs 
and cultural desires to become part of an established group, is key to both social and 
academic integration and student success. Yet, the institutional practices expected to 
nurture and support a student’s sense of belonging are complex and intertwined with 
engagement, involvement, and factors which promote conditions which foster 
belonging in higher education, i.e. institutional fit. It is clear that there are key com-
ponents of ‘belonging’ which are closely related to those factors which inform 
retention and success. These are strongly influenced by the notion of congruency 
(fit) with the institution and the impact of the institutional environment. Belonging 
is an accepted term that relates to student engagement and social integration. 
Thomas argues that belonging in higher education is ‘closely aligned with the con-
cepts of academic and social engagement’ (2012: 12). It is also defined as ‘those 
experiences that help to connect students to the higher education environment and 
contribute to their overall satisfaction’ (Harvey et al. 2006: 23).

In other words, the relationship between the student, their peers (social inclu-
sion), and their learning environment (academic integration) has direct influences 
on retention and success and on the broader sense of belonging which requires 
institutional commitment. Belonging is an interrelated aspect of students’ higher 
education academic experience which includes the development of academic net-
works and an identification with others through the progression of a course, cohort 
identity, the department, and academic staff across the university or institutional 
habitus. Establishing and maintaining positive social relationships bring benefits 
such as creating feelings of inclusion and identity. Having these connections with 
others can generate feelings and beliefs of satisfaction and happiness (Strayhorn 
2013). Due to the complex and abstract nature of the concept, for mature, part-time 
students, belonging can be found in different circumstances and between the many 
people with whom they interact. These interactions inform the extent to which any 
student will feel as if they belong. They support the perception of integration into 
the higher education community and the development of a more positive experience. 
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A considerable challenge for institutions is to ensure students do participate and get 
involved and that there is an inclusive learning environment which enhances aca-
demic engagement. To encourage feelings of inclusion and satisfaction, leading to 
increased levels of confidence and motivation, there have to be strong connections 
between peer support, faculty support, and class encouragement and enjoyment 
(Strayhorn 2012). Thomas (2002) demonstrates that students’ new social networks 
at university often provide support to overcome difficulties which result in decreased 
feelings of isolation and ‘otherness’ and encourage the development of a sense of 
belonging. This includes the need for institutional strategies which monitor and 
evaluate the student experience, bringing both the academics and the students 
together. This then enables them to share the learning experience.

Perceived belonging in academic environments has a powerful effect on stu-
dents’ emotional, motivational, and academic functioning from anxiety, distress, 
engagement, and doubts about self-confidence and their own ability. College out-
comes such as retention and degree attainment are strongly related to the efforts that 
students put into their participation in academic, social learning, and developmental 
activities. However, as previously discussed, the involvement of mature, part-time 
students in these wider activities is less likely because of commitments outside of 
study, family responsibilities, financial obligations, and job liabilities. This creates 
limitations for integration and connectedness with others which can reduce levels of 
belonging to their institution and a perception of having less sense of community 
within the institution. For many mature, part-time students, higher education is 
viewed as a means to maximise their career potential, yet they have to address these 
previously mentioned issues, if they are to achieve success. Evans (2002) highlights 
that students have to be instrumental in forming new relationships in order to shape 
their experiences whilst at university. When people establish friendship networks, it 
gives them the feeling of being in a meaningful relationship, which helps them 
negotiate any new learning situation and overcome feelings of marginality. Any 
significant changes in their surroundings will likely have an impact on their sense of 
belonging. However, it is clear that belonging may not be experienced by all stu-
dents, and nor is it a steady or stable perception. At the start of a degree, students 
might be minor participants, but with experience, (may) begin to contribute more 
fully, and ‘feel a sense of connectedness in both the social and academic aspect’ 
(Thomas 2002: 435) of the university, which is a significant factor in retention and 
success. This is the challenge facing institutions in helping mature, part-time stu-
dents develop a sense of belonging. However, there is no doubt that some of the 
outcomes of studying higher education for mature and part-time students are that 
these outcomes do have a profound and continuing effect on social mobility, job 
prospects, and therefore personal lives for individuals.

Studies consistently suggest that students who experience a sense of belonging 
in educational environments are more motivated, more engaged with others, and 
more likely to remain on the course. This stems from being able to demonstrate 
greater self-awareness and with higher levels of confidence. Therefore, develop-
ment of an educational experience, which contains influencing factors that address 
individual needs and cultural desires to become part of an established group, is key 
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to both social and academic integration and student success (Nuñez 2009). Yet, the 
institutional practices expected to nurture and support a student’s sense of belong-
ing are complex and intertwined with engagement, involvement, and factors which 
promote conditions which foster belonging in higher education, i.e. institutional fit.

14.5  �Practical Recommendations Designed to Support 
Institutions Working to Support Mature and Part-Time 
Students

Belonging to a community of learners has been demonstrated to be fundamental to 
the success of mature, part-time students. However, many part-time students do not 
want to get involved or maybe cannot get involved in the same social activities that 
the traditional, younger student is attracted to. It is unsurprising therefore that they 
frequently report feeling isolated from other students, of not belonging, and that the 
institution does little to create a supportive environment for peer group interaction 
and learning that suits them.

As our earlier research (Richardson 2017) evidences, the key to encouraging 
mature, part-time students to remain on course and be successful is for them to have 
institutional support to build their self-confidence; they already have the necessary 
determination. When these operate together, they encourage students to feel ‘at 
home’ in a higher education environment. This allows them to build effective learn-
ing strategies and negotiate a successful path with positive outcomes. Across this 
group of students, there are a variety of social and personal motivations and influ-
ences over the decision-making to begin higher education study. For some, this 
might be the chance to enhance their career prospects, perhaps a wish to change the 
direction of their life, and for others the opportunity had only just presented itself. 
Generally, a change in family or lifestyle circumstances can be the trigger to partici-
pation, and this then raises their aspirations; for some this might be a significant life 
event, such as having children or acquiring a new partner.

Mature, part-time students understand [and hope] that going to university will 
improve their employability and career prospects, which will bring benefits not just 
for themselves but also for their families too. Other factors in their lives may include 
dependents, employment status, family support, and prior educational experience. 
For these reasons, most students are very aware of the need to remain in their cur-
rent employment for financial reasons and do not wish to place additional burdens 
on the family budget. But they are keen to seek ways to alleviate the difficulties they 
have in balancing work, family, and study commitments, often choosing to study at 
an institution closer to home and preferring to study in the evenings or at weekends. 
This establishes the need to explore ways to enhance the learning and teaching envi-
ronment to improve academic and social engagement and the institutional support 
available for this group of students. However, all students have different motivations 
and issues to contend with when they choose to study part-time. All of which are 
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significant considerations for the institution, particularly when enrolments are 
reducing and greater numbers of mature, part-time students are withdrawing from 
their courses early and not completing their awards.

The support required by part-time students to help them engage and flourish 
within higher education is fundamental to their success. This is particularly evident 
when these individuals currently sit on the periphery of higher education, are already 
different from the traditional student and when retention and belonging are major 
challenges for the institution with a focus primarily on full-time students. However, 
these students have very different perceptions and expectations of the support they 
receive when they struggle to reconcile competing priorities and feelings of being 
treated differently from the traditional school leaver, younger student, studying full-
time. They tend to be able to negotiate their own sense of belonging and are highly 
strategic in managing their way through the higher education learning environment. 
This is fundamental to the ongoing debate about the social and academic factors 
which help shape mature, part-time students’ sense of belonging when studying 
higher education.

The relationship between having little sense of belonging and institutional com-
mitment is evident from research recently undertaken with a group of mature, part-
time learners. Institutional commitment is demonstrated through the actions of the 
institution and therefore plays an indirect role in influencing the development of a 
sense of belonging. From the research group, there were a number of concerns 
raised in relation to the facilities provided by the institution as not being suitable for 
their needs, in part because they lived off campus and travelled in only for timeta-
bled classes but also through a lack of suitable space for group work, spending free 
time with peers between classes and on campus cafes not being open in the eve-
nings. Thus, a broader recognition of the need for familiarity and suitability of the 
spaces students occupy and the structure and the delivery of a course for diverse 
student cohorts are essential. Specific examples might be a comfortable common 
room space that is dedicated to higher education students with time allocated in the 
timetable for group work in a relaxed, suitable meeting place for mature, part-time 
students. Facilitating this interaction may make the complex learning environment 
feel more academically supportive which in turn can encourage belonging.

The overall quality of staff-student relationships is highlighted together with the 
accessibility of individual academic support. The inclusivity of the curriculum and 
particularly when it is tailored to the needs of these nontraditional students should 
demonstrate supportive interrelationships and more importantly a student-centred 
approach to teaching. Rather than an institutional environment which facilitates 
encouragement and collaborative group discussions, there were instances where the 
significant past experiences of students were often ignored as an important resource 
in the classroom or where tutors responded in a patronising tone. The students 
wanted their prior experiences to be acknowledged and valued, and they wanted to 
feel as if someone cared about them; this would help them to feel connected to oth-
ers. Without this, the students felt frustrated and ignored which then created ten-
sions between the operational practice and student expectations and ultimately their 
own feelings of not ‘fitting in’. This previous experience is something which is 
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immensely valuable for the whole group, and tutors need to draw on this expertise. 
Academics have a key role to play in supporting students and ensuring they are not 
invisible in the classroom. This inclusion may better help them negotiate their new 
learning situation and reduce any feelings of marginalisation. For mature, part-time 
students, the lack of familiarity with academic culture can often result in feelings of 
confusion which may be compounded by unhelpful comments and feedback in the 
classroom. This group of students require dedicated structures and academic sup-
port networks to ensure they are not forgotten about within the institution. It requires 
a broad-based commitment from many people across the institution to work together 
to shape expectations and influence the students’ sense of belonging.

Mature, part-time students require both individualised tutor support and an aca-
demic support network to enable them to work through academic requirements. 
Activities which bring students together for discussion and support them with man-
aging multiple roles whilst studying higher education are considered useful in 
developing a sense of belonging. These elements need to work together; otherwise, 
for the mature, part-time student, their studies become unsustainable. For most stu-
dents, having peer support from other mature students, who were in the same situa-
tion, can help them through difficult periods. Mature students often sought and 
valued contact with other mature students. This might be as a result of study require-
ments or the difficulties they had in combining work responsibilities with study. 
However, students need to be allowed to decide how and when they interact with 
others. For some, this contact may be required frequently, but for others, this is less 
so. There can be students who feel they had no need to belong but then recognise 
that at times they need and want individualised academic support, usually when 
they felt under pressure at assignment hand in time or when something went wrong. 
Mature students appreciate sympathetic tutors and flexibility over deadlines when 
they have particular situations to deal with at home.

Particular problems arise when assumptions are made that all students are the 
same and part of the younger cohort, with the same needs and wants as full-time 
students. Mature, part-time students want to engage infrequently for a variety of 
reasons and that this should be their choice. Overall, the students felt that the tutors 
could do more in the first few weeks to reflect on students’ prior knowledge and 
experience. Where this was evident, it helped foster rapport and provide reassur-
ance. Through the development of class-level belonging, a crucial part of the higher 
education experience, this support improved their engagement with learning but 
also their confidence and motivation. One practical suggestion is to have tutors who 
have previously been a mature student allocated to mature, part-time student classes 
to encourage students as cocreators of learning. Students should be considered as 
part of the community of learners with flexible teaching that facilitates outside 
responsibilities without causing undue pressure or constraints on them.

Academics have a role to play in helping students’ foster class-level belonging, 
and this is considered a crucial part of the higher education experience. This does 
present a challenge for staff as it can be difficult to promote collaboration and social 
interaction when the students have such a busy schedule of teaching delivered in 
very condensed periods. The development of an inspiring and understanding 
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relationship with supportive staff and a perception of connection within the class 
group are two factors which contribute to a sense of belonging. Academic staff 
including those who act as seminar leaders or course leaders should be encouraged 
to understand the background experience and motivation for study for each mature 
student. They can then draw on this information in class but also use this to develop 
a greater understanding of the needs and expectations of each mature student. With 
the focus on mature, part-time students having been out of education for some time, 
this individual support helps to reduce levels of anxiety and frustration and improves 
the motivation and belonging of the students. Higher education study can be a dif-
ficult but fulfilling experience, but when the perceived support or effective pro-
cesses fall short of expectations, then this can hinder their progress and success.

The exclusion from networking opportunities reduces any ability to feel involved 
and to belong. Whilst perceived commitment from the institution is critical for stu-
dents to feel socially included, this still requires the support of key players in the 
learning environment to facilitate this, including academics and peers. This is not 
helped by the limited time students spend on campus which restricts their opportu-
nities for social engagement outside of class time. Where there was little sense of 
belonging to the institution or the course, the students can be creative in their use of 
social media and informal study groups to encourage belonging. They clearly value 
peer support from others who share similar difficulties and who were also ‘juggling’ 
work and personal commitments with higher education study.

In trying to adjust to university life, mature students know from an early stage 
that peer support is invaluable in the development of a sense of belonging. Peer 
interaction clearly increases feelings of being valued and confirms its importance 
and impact on student success. Despite feelings of exclusion, these mature students 
successfully manage to negotiate their way through their studies with tenacity and a 
strong determination to succeed. This highlights the importance of the institution to 
provide a range of strategies which cater for the nontraditional student which makes 
them feel included and not forgotten about. All mature, part-time students have 
particular constraints on their time which require support in a sympathetic and reas-
suring setting. Where this is not readily available, the students feel uncertain and 
being out of place. Any absence of belonging can lead to decreased interest or moti-
vation and reduced levels of engagement in academic activities. Failing to recognise 
these needs has considerable significance and thus implications for institutional 
policy and practice. A strategy is required to improve the development of peer net-
works with a particular focus on the opportunities and potential this may contribute 
to student success and the overall learning experience.

Mature students value social contact with other mature students and would like 
the universities to facilitate this. If this is facilitated by the institution, it would alle-
viate some of the pressures students’ experience which are mainly related to con-
cerns around academic practice, no one to share anxieties with and in the creation 
of a positive learning experience. This absence of social contact creates feelings of 
isolation and bewilderment. Moreover, for many mature students, the experience of 
higher education is a struggle that stems from a lack of confidence in their own abil-
ity and/or the perceived lack of support from academic staff. In addition, students 
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also struggle with the need to reconcile competing priorities and the pressure of 
juggling demands on their time. From this, it is evident that there are varying notions 
of belonging with some suggesting it means feeling safe at work or home but with 
a strong absence of any emotional attachment to the learning environment or the 
course. Although feelings of exclusion and low levels of belonging are obvious, the 
students show determination in not allowing these aspects to disadvantage them or 
to reduce the commitment to their studies. Students regularly demonstrate strong 
desires to ‘fit in’ and to get involved. They can be effective in establishing new rela-
tionships which helps them negotiate the learning environment, including agreeing 
access to staff at a time to suit them. This enabled them to deal with the situation of 
being on the margins of higher education and to negotiate their own sense of belong-
ing using determination and a drive for success. This then enables them to deal with 
issues of frustration.

The two key factors are academic and social integration, and where processes 
support these, the likelihood of early withdrawal can be reduced. Institutional prac-
tice designed to support all students has a significant effect; however, practice more 
suited to the traditional, younger, full-time undergraduate student who lives on cam-
pus can work against mature, part-time students’ sense of belonging. This results in 
the following fundamental elements:

Relationships with academic staff were an important part of mature students’ 
integration into higher education. Academic tutors who were willing to nurture 
learning and demonstrated high levels of interpersonal skills contributed to students 
feeling engaged and motivated which in turn helped the students to feel valued and 
less frustrated. The university culture has a major role in helping mature students 
foster belonging through the positive interaction between peers and academics. 
Where this is missing or individuals perceive the social and cultural practice (such 
as spaces being occupied or designed for younger, more traditional students) to be 
inappropriate, then this can result in feelings of not ‘fitting in’, lowers morale, and 
impacts on commitment. A consequence of not understanding academic practice, a 
fear of lacking academic ability or of perhaps feeling unable to adapt to the higher 
education environment, can influence levels of self-confidence and academic inte-
gration. This highlights how mature, part-time students are likely to feel less sense 
of belonging when they struggle to integrate academically.

14.6  �Final Reflections

The provision of part-time education is beneficial for social mobility, encouraging 
under-represented groups into higher education and allowing for the continual 
upskilling of the country’s workforce. If the Conservative government is serious in 
this aim and wants to, as suggested in the Industrial Strategy Green Paper (2017), 
open this opportunity to enhance social mobility and career advancement, then it 
needs to reinvestigate how the burden of debt could be eased for those seeking to 
undertake part-time study. Furthermore, there needs to be consideration and a 
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solution which provide support for those caught between their current financial 
responsibilities and the desire for personal and career advancement. If the govern-
ment truly wants a highly skilled ‘global trading nation’, then it will need to support 
a flexible and diverse higher education sector that is able to deliver it. This could 
include ‘assessing changes to the costs people face to make them less disheartening, 
improving access for people where industries are changing, and providing better 
information’. An interconnected industrial strategy, with an ‘ambitious new 
approach to encouraging lifelong learning’ (Dept for BEIS 2017 p39) at its heart, is 
a big step in the right direction. But it will require a major shift in culture to deliver 
it, with ministers and civil servants looking beyond schools and elite universities. It 
has to be fully recognised that education is for adults too and needs a long-term 
commitment to support it. In February 2017, the university minister, Jo Johnson, 
announced the introduction of 2-year fast-track degrees as part of the higher educa-
tion bill. He said then that students, especially mature ones, were ‘crying out for 
more flexible courses, modes of study which they can fit around work and life’ 
(Johnson 2017). If institutions are to provide the level of support that these part-
time, mature students require, then there has to be a better understanding of their 
needs, aligned to flexible delivery approaches and differential strategies for those 
who have other priorities and responsibilities. This is particularly true when most 
are looking for a mode of study that ‘fits’ with the demands of balancing work and 
personal commitments.

Regardless of how and why part-time student provision is reinvigorated in 
England, however, policymakers, academics, and support staff must also recognise 
that retaining these students and enabling their equitable success require different 
pedagogic approaches and retention strategies to those currently being used to sup-
port young full-time students.
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