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Foreword

The 5th Assessment Report of the Intergovernmental Panel on Climate Change

(IPCC) published in 2014 consolidated the certainty that mankind will have to

contend with significant challenges of climate change. In this regard, the reduction

of greenhouse gas emissions is of fundamental significance. The Federal Republic

of Germany has, through consistent promotion of electricity generation from

renewable energies, contributed enormously to the transition to a non-fossil fuel

energy generation. Particularly, through the creation of a large entry market for

industrial mass production of alternative energy systems in Germany. Hence, the

drastic drop in prices for photovoltaic systems of more than 70 % within a few years

is a result of the massive amount of assistance from the German Renewable Energy

Sources Act (EEG). Consumers in Germany have, through the EEG surcharge,

exclusively financed the technological development and launching costs of these

innovative, clean and unlimited sources of energy. Unfortunately, the number of

countries that consistently try to reduce their greenhouse gas emissions is rather

small. International commitments in the 2nd Commitment Period of the Kyoto

Protocol have been received only from Australia, the EU and some other European

countries. Meanwhile the time for effective mitigation measures is running out.

Climate change is in full swing and will continue to worsen. In this respect,

adaptation measures are essential. This book deals with the adaptation to climate

change in different areas, regions and countries of the world and, thus, represents a

significant contribution to possible adaptation measures, but, however, does not

relieve the states of the world and its citizens from responsibility to reduce their

emission of greenhouse gases. Sun and wind don’t send us a bill. With the 100 %

change of energy we can generate not only ecological advantages, but also eco-

nomical profits. Germany is renewable, Europe is renewable, the world is

renewable.

Franz Alt is a German journalist and author
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Foreword

Climate change is transforming the world we live in and coping with the changes is

unavoidable. While preventing climate change from worsening must be a key

priority, making sure we’re ready to deal with the consequences is equally as

pressing.

The latest reports by the International Panel for Climate Change (IPCC) are

unequivocal. Action to reduce greenhouse gas emissions must be taken now to

prevent more climate-related damages in the future. The EU has already taken bold

measures: it is bound to overachieve its commitments under the Kyoto protocol and

now observes the lowest emissions on record. But with only 10 % of the global

emissions, the EU cannot act alone. All countries—large, small, developed, and

developing—have a role to play and agree on a global agreement on climate change

in 2015.

This book is testimony of what an all-encompassing and complex task is before

us. Adaptation strategies are needed at all levels of governance and administration.

Most measures will take place at the local, regional, and national levels to address

the immediate impacts on our communities and ecosystem. On the other hand, trans-

boundary effects of climate change—like when entire river basins are affected—

make it clear that efforts also need to be stepped up at the European and international

levels. Each of these levels has a specific role to play, but we can only tackle

climate change efficiently if this is done in a coordinated manner. Countries and

regions need to learn from one another and set up examples of good practices to

guide new adaptation measures around the world.

Here, the EU’s comprehensive adaptation strategy is a good example of how

working together with all EU countries is helping us to strengthen our climate

change defenses. The EU adaptation strategy adopted in April 2013 makes it easier

for Member States to work on joint initiatives. It also makes sure that adaptation is

considered when taking decisions in other policy areas like agricultural planning or

construction of energy systems.

But of course, the EU is not alone. The contributions in this book give a good

overview of adaptation initiatives from around the world and document best

practices in different economic sectors. With input from a range of international
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scholars and environmental experts, the book sheds light on current discussions on

adaptation and outlines challenges to further global action.

Forewarned is forearmed, an old expression says. This holds especially true for

climate change. The earlier we take action to prevent the risks of climate change,

and the sooner we prepare to face its impacts now, the more we can avoid the

damages to our environment and our society.

Connie Hedegaard
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Foreword

Humanity stands in an unthinkable moment in time, facing unequivocal climate

change and an imminent threat of uncontrollable planetary heating. Policy

responses pale in comparison to the magnitude of danger confronting global

society. Though most leaders have set a goal of limiting Earth’s temperature

increase to 2 �C, actions taken thus far are grossly inadequate to meet that goal.

Moreover, recent science indicates that even 2 �C heating may lead to disastrous

consequences for human civilization, compromising the basic habitability of the

planet.1

Alarmingly, carbon emissions from human activity have caused the global

atmospheric carbon dioxide (CO2) concentration to rise over 400 parts per million

(ppm) in 2014—a concentration that has not been exceeded in millions of years.2

Without a swift and ambitious global transition away from fossil fuels, atmospheric

CO2 concentrations could pass a cataclysmic threshold, triggering dangerous feed-

back loops that create “self-amplifying” climate change to which there is no

1 James Hansen et al. Assessing “Dangerous Climate Change”: Required Reduction of Carbon
Emissions to Protect Young People, Future Generations and Nature, 8 PLOS ONE e81648 (2013)

(presenting science indicating need to restore the atmosphere to a CO2 concentration of 350 ppm to

maintain a planet that is conducive to human habitation). See also Brief for Scientists Amicus

Group as Amici Curiae Supporting Plaintiffs-Appellants at 16, Alec L. v. McCarthy, No. 13-5192

(D.C. Cir. Nov. 12, 2013) (“Effective action remains possible, but delay in undertaking sharp

reductions in emissions will undermine any realistic chance of preserving a habitable climate

system, which is needed by future generations no less than by prior generations.”), available at
http://ourchildrenstrust.org/sites/default/files/FiledScienceAmicus.pdf; see also Joel Smith et al.,
Assessing Dangerous Climate Change Through an Update of the International Panel on Climate
Change (IPCC) “Reasons for Concern,” 106 Proceedings of the National Academy of Sciences

4133 (2008).
2 For interpretation, see “NASA Scientists React to 400 ppm Carbon Milestone,” NASA, GLOBAL

CLIMATE CHANGE, http://climate.nasa.gov/400ppmquotes/; Mark Fischetti, “2-Degree Global

Warming Limit is Called a ‘Prescription for Disaster,’” SCIENTIFIC AMERICAN BLOG (Dec. 6, 2011).

http://blogs.scientificamerican.com/observations/2011/12/06/two-degree-global-warming-limit-is-

called-a-prescription-for-disaster/.
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practical prospect of adaptation.3 The future well-being of the world’s youth and

their descendants hinges on present society’s willingness to redefine and recon-

struct the current disaster-track socioeconomic structure.

While slashing carbon emissions stays crucial, the concomitant challenge of

adaptation becomes imperative in response to the climate chaos already under way.

Due to the carbon pollution remaining in the atmosphere from prior emissions,

there exists heating “in the pipeline” that cannot be called back. As economist

Thomas Friedman states, a climate approach must both “manage what is unavoid-

able and avoid what is unmanageable.”4 Managing the unavoidable (the climate

change already occurring) is known as adaptation, while avoiding what is

unmanageable (lowering carbon emissions to stave off global catastrophe) is

known asmitigation. This volume focuses on the adaptation challenge by providing

a pragmatic and analytical approach to managing impacts from global warming.

The degree of change faced by humanity may be nearly unfathomable to

decision makers operating in a context of industrialized society that has enjoyed

relatively stable climate conditions. The average global temperature in 2012 was

only 0.85 �C warmer than what it was in 1880.5 To a layperson, this may sound

negligible. However, five times as many natural disasters—including floods, hur-

ricanes, droughts, and wildfires—occurred during 2001–2010 as compared with

1971–1980.6 Rising sea levels, extreme water scarcity, ferocious storms, and

plummeting crop yields are already destroying human communities and causing

deaths across the world. While different regions face different forms of upheaval,

one thing is certain: there is no safe haven on the planet safe from global climate

change. Projections indicate that by 2050, between 50 million and 350 million

people could be forced to migrate due to the impact of global warming.7 Climate

change will literally redraw the geopolitical boundaries that presently exist.

The adaptation challenge calls forth the basic duty of government to provide for

the safety and welfare of the people. Officials in countries throughout the world

must rise to these unprecedented circumstances. Leaders today occupy a crucial

moment in history, holding unparalleled responsibility for the welfare of both

3Durwood Zaelke, As Climate Impacts Accelerate, Speed of Mitigation Becomes Key, HUFFINGTON

POST (July 15, 2014), http://www.huffingtonpost.com/durwood-zaelke/as-climate-impacts-accele_

1_b_5588113.html.
4 Thomas L. Friedman, The Scary Hidden Stressor, THENEWYORKTIMES (Mar. 2, 2013), http://www.

nytimes.com/2013/03/03/opinion/sunday/friedman-the-scary-hidden-stressor.html?_r=0.
5 International Panel on Climate Change, 2013: Climate Change 2013: The Physical Science
Basis. Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental
Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S. K. Allen, J.

Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press,

Cambridge, United Kingdom and New York, NY, USA.
6World Meteorogical Organization, Atlas of Mortality and Economic Losses from Weather,
Climate and Water Extremes (1970—2012), WMO—No. 1123 (2014).
7 United Nations, General Assembly, Climate change and Its Possible Security Implications:
Report of the Secretary-General, A/64/350 (11 September 2009).
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present and future generations of citizens. Today’s crisis requires such leaders to act

with vision and courage in face of uncertainty and turbulence. The impacts of

climate change once considered distant possibilities are happening now, several

generations earlier than indicated by even the most pessimistic predictions of the

past. Leaders of today’s world must learn to be proactive, rather than reactive.

Entire coastlines sit vulnerable to rising seas, for example, a phenomenon that will

destroy homes, flood entire cities, and unleash massive toxins from existing port

facilities and nuclear plants situated near the ocean. A systematic relocation and

preemptive cleanup will save lives, communities, and economies. But the challenge

is immense, and society must act swiftly in the waning window of climate stability

to accomplish such massive restructuring. The task ahead is to imagine the unimag-

inable and act in bold and effective ways based on the best available science and

analysis—untainted by vested political and economic interests that have strong

profit interests in assuring no change at all.

Ultimately, leaders must pursue adaptation and mitigation urgently as one

integral goal. With smart planning, a community can fortify its ability to adapt to

climate change while also accomplishing measurable carbon emission reduction.

Rather than being mutually exclusive, the adaptation and mitigation goals can be—

and in every case should be—jointly reinforcing and synergistic. This great societal

transition should take shape around the basic aim of building local resilience and

self-sufficiency by creating fossil-fuel free economies. This effort will entail

unraveling many of the economic systems that perpetuate dependency on distant

global markets and multinational corporations. Such an effort will require re-

localizing food systems, creating local manufacturing systems, and designing

transportation options independent of fossil fuels. Action on these levels should

achieve significant co-benefits, by infusing local economies with investments and

creating more political autonomy for communities. But the importance of lifestyle

choices cannot be underestimated. If the world’s youth are to inherit a habitable

planet, citizens of developed nations must decide to reject high-carbon lifestyles

that have become intolerably destructive, and citizens of developing nations must

form a new vision that does not simply model the excesses of the industrialized

world. In all cases, this re-envisioning of how we live and how we work requires

willpower and imagination, but perhaps most of all the fortitude to challenge the

entrenched assumptions governing our current decision-making processes.

This book provides a platform for building a concrete vision of local and global

adaptation. It boldly confronts the imminent change facing humanity, yet its

reasoned and practical approach allows readers to maintain the optimism and

determination necessary to work towards a future with a habitable climate. It is

designed for a broad range of readers, including educators, journalists, scientists,

citizens, business entrepreneurs, religious leaders, and government officials. The

challenge ahead calls forth people from all sectors of society to take initiative and

innovate change in their own distinct realm of society. True pioneers in this pivotal

age will create new systems and economies that improve the condition of humanity.

But we must all act with extreme urgency. There is not a moment to lose.

Foreword xi



Mary Christina Wood author of Nature’s Trust: Environmental Law for a New

Ecological Age Cambridge University Press, 2013 is the Philip H. Knight Professor

of Law at the University of Oregon School of Law and serves as Faculty Director of

the school’s nationally ranked Environmental and Natural Resources Law (ENR)

Program. She expresses gratitude for the contribution of Rance Shaw, Bowerman

Fellow for the ENR Program’s Conservation Trust Project.

Eugene, OR Mary Christina Wood

xii Foreword



Preface

Climate change is considered a fact; it is no longer an illusion and not seriously

disputed. Its effects are global and can be experienced in different ways and in

different intensities. Human activities have led to a significant increase in the

concentrations of greenhouse gases in the atmosphere which enhances the natural

greenhouse effect and leads to an additional warming of the average temperature of

the earth’s surface and the atmosphere. It is also a fact that the majority of

greenhouse gases emitted worldwide in the past and in the present come from

developed countries and that the per capita emissions are still relatively low in

developing countries.

But the social needs for development will have to be satisfied. As a consequence

the proportion of greenhouse gases emitted from developing countries will rise

worldwide. Therefore, climate change will increase and the impact on natural

ecosystems and on people will intensify. So it is not surprising that the upcoming

changes in the climate of the earth and its adverse effects are met with concern by

all humanity.

As varied as the causes and effects of climate change, so varied are the proposed

solutions and approaches to deal with the problem and to do something against

it. Taking into account the global character of climate change, a comprehensive

global cooperation is called for that leads to an effective and appropriate inter-

national action—in accordance with the respective responsibilities, common but

at the same time differing depending on the capabilities and the social and eco-

nomic situation of the respective actors.

The 19 contributions to this book are presenting some ideas, approaches, and

tools about the adaptation to climate change. In addition to (existing) legal instru-

ments, these contributions also focus on the implementation of economic instru-

ments and planning tools as well as their (further) development. Here, Wätzold

shares with us the economic perspective on climate change adaptation while Afroz

and Naser give an overview of global adaptation politics. Gawor portrays the

advantages of the Life Cycle Assessment in climate change mitigation. Andrew

Long discusses the possibilities of REDD+; Zschiegner and Wanki introduce the

German Renewable Energy Source Act (EEG), whereas Burleson depicts the

opportunities of innovation in climate change law.

xiii



Apart from the strategy to counteract climate change by avoiding emissions, the

general approach to adapt to climate change is pursued as well. In this context,

Camacho writes on the learning infrastructure in the United States’ federal system

while Send, Riedel, and Hansch identify the role of crowdsourcing in climate

change politics.

The responsibility of dealing with the effects of climate change is identified as a

central theme by Piroch (liability for damage caused by climate change), Krause

and Egute (risk management and climate change), as well as Mißler-Behr and

Mehicic (strategy development and risk management in emission rights trading).

A number of articles deal with country-specific problems related to climate

change and the respective possible adaptation strategies. The countries in focus

are the Netherlands (Gupta, Klostermann, Bergsma, and Jong), Nigeria (Ogbonna),

Syria (Ibrahim), and—treated in three different articles—Cameroon (Somah and

Schmidt, Lambi and Kometa, Egute and Albrecht). On a more global level,

Clouting, Douven, Ostrovskaya, Schwartz, and Pataki analyze the institutional

capacity for wetland management. Spyra and Albrecht discuss concepts for the

future—beside adaptation.

As the climate change conference COP19 in Warsaw lately pointed out, adap-

tation is becoming more important and the need for specific adaptation strategies

has to become more urgent.

The key points of the climate conference in Warsaw deal with the global climate

agreement: There is a specific timetable in order to develop the global climate treaty

until 2015 in Paris. The conference has also created a solid framework in order to

protect forests. Poorer countries should earn money when they protect their jungle

and thus contribute to climate protection. Furthermore, the conference implemented

the “Warsaw mechanism.” Thus, developed countries should help developing

countries in climate change related loss and damages.

The industrialized countries had already stated an increase in climate finance in

poorer countries up to 100 billion dollars (74 billion euros) annually in 2020.

Although poorer countries had asked for it, specific intermediate steps have not

been made in Warsaw. A major source of this increase is the Green Climate Fund.

Based on the already existing and financial difficulties, the adaptation fund

for developing countries to the consequences of climate change will get as early

as 2013, a cash injection of around 100 million dollars (74 million euros) by

a few industrialized countries in order to be able to stay operational. This is

primarily a signal to developing countries so that they will not lose confidence in

the negotiating process.

The editors would like to give their hearty thanks to the 34 authors from ten

different countries around the world for their contributions and their cooperation.

Cottbus, Germany Eike Albrecht

Michael Schmidt

Magdalena Mißler-Behr

Simon Spyra
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Chapter 1

Adaptation to Climate Change

in the International Climate Change Regime:

Challenges and Responses

Tanzim Afroz and Mostafa Mahmud Naser

1.1 Introduction

In international law, a regime includes the entirety of rules and practices within one

or several interrelated international treaties (Verheyan 2002). The climate change

regime, for the purpose of this chapter, has been connoted as the collection of

principles, norms, rules, and decision-making procedures in international climate

change negotiations (Paavola and Adger 2006, see also Krasner 1982; Young

1994). This regime basically has emerged in the context of the United Nations

Framework Convention for Climate Change (UNFCCC) of 1992 which provides a

framework in international law for mitigation as well as adaption as climate

response strategy. The term ‘adaptation’, though widely used in climate change

agenda, is generally considered as an underdeveloped part of the legal regime of

climate change (Linnerooth-Bayer and Meckler 2006). This is because, till date,

international climate discourse is mainly focused on mitigation policy to reduce

greenhouse gas emissions for addressing climate change impacts. In that respect,

the developed countries agreed, under Article 3.1 of the Kyoto Protocol, for

emission reductions by at least 5 % from 1990 between 2008 and 2012. However,

scientific research already proved that even the most stringent mitigation efforts

cannot avoid severe impacts of climate change in the next few decades (Srinivasan

2006). Most alarmingly, several impacts of climate change have already been

evident in many ecosystems and economic sectors as reported by the Intergovern-

mental Panel on Climate Change (IPCC) in its Third Assessment Report (TAR). To

cope with these consequences and moderate the impacts of climate change, adap-

tation as a policy has become prominent in recent climate discourses. These

T. Afroz (*)

Department of Law, University of Dhaka, Dhaka, Bangladesh

e-mail: tanzimafroz@gmail.com

M.M. Naser

Department of Law, University of Chittagong, Chittagong, Bangladesh

e-mail: mostafa.m.naser@gmail.com

E. Albrecht et al. (eds.), Implementing Adaptation Strategies by Legal, Economic
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Union 4, DOI 10.1007/978-3-540-77614-7_1, © Springer-Verlag Berlin Heidelberg 2014
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concerns drag the focus on legal aspects of adaptation in the international climate

change regime.

1.2 Legal Response in Adaptation to Climate Change

The UNFCCC is the basic legal document for adaptation to climate change. Beside

this Convention, several pertinent provisions of the Kyoto Protocol and the deci-

sions of the Conferences of the Parties (Melkas 2002; Verheyan 2002) govern the

basic legal issues of adaptation in international climate regime. However, there is a

wider legal framework for adaptation beyond this international climate regime.

There are, for instance, other international laws concerned with human rights and

protection of nature (e.g. the UN Convention to Combat Desertification and the

Convention on Biological Diversity) which provide detailed rules as to when and to

what extent adaptation measures might be necessary or mandatory to protect human

beings and the environment (Verheyan 2002). International customs as well as

national legislations (Paavola and Adger 2006) also have roles to play. But this

broader legal framework has not been addressed in this chapter. The following

discussion highlights the emergence and challenges of adaptation only in the legal

regime of global climate change.

1.2.1 Adaptation Under the UNFCCC Realm

The law on adaptation is still considered in its infancy (Verheyan 2002) as mitiga-

tion has been dealt widely in climate change regime so far. As for instance, the main

objective of the UNFCCC (from hereafter also: the Convention) is mitigation by

stabilizing greenhouse gas concentrations in the atmosphere at a level. If that could

be achieved, there was no necessity of adaptation (Verheyan 2002). Realizing the

dubiousness, the Convention recognizes the limitation of resources that can be

allocated for mitigating the greenhouse gas emissions. Article 2 of the Convention

mentions that the mitigation strategy should not compromise food production and

sustainable economic growth. That is why in this objective clause a time-frame has

been stated for allowing ecosystems ‘to adapt naturally to climate change’. Thus

adaptation also becomes a part of the UNFCCC framework (Grasso 2010).

However, Article 4 of the Convention is the pivotal section for undertaking

adaptation and enhancing adaptive capacity in climate change regime. Paragraph

1(b) of Article 4 provides that parties must formulate and implement national or

regional programs containing ‘measures to facilitate adequate adaptation to climate

change’. Article 3(3) has complemented this clause committing the parties to ‘take

precautionary measures to anticipate, prevent or minimize the causes of climate

change’. Thus the Convention obliges all state-parties to address adaptation in a

precautionary and strategic way through programs, not simply relying on
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autonomous adaptation by nature (Verheyan 2002). Moreover, in paragraph 1(e) of

Article 4, all parties commit to cooperate in preparing for adaptation to climate

impacts. This international collaboration has been stressed in several sensitive

fields like coastal zone management, water resources and agriculture, protection

and rehabilitation of areas affected by droughts, desertification and floods. Beside

these initiatives, Article 4, paragraph 1(f) focuses on the careful crafting of adap-

tation policies in economic, social and environmental sectors of state parties to

prevent adverse effects of climate change (Grasso 2010). All state parties also

underline a national reporting obligation in that response as per Article 12(1) of

the Convention. But these initiatives obviously require ‘new and additional finan-

cial resources’ for developing countries. In this regard, under Article 4(3), the

developed state parties and other developed parties included in Annex II (Western

Organization for Economic Cooperation and Development—OECD members are

considered as Annex II countries under the UNFCCC, Annex I lists all Annex II

countries plus countries with economies in transition in Central and Eastern Europe

as well as Russia and the Ukraine) commit to provide ‘full incremental costs’ and

transfer of adaptive technologies as required by the developing state parties

(non-Annex I party, as mentioned in the Convention). This is because common

but differentiated responsibility has been adopted as one of the main principles of

the Convention in Article 3(1). More specifically, the developed countries commit

to assist particularly vulnerable developing countries in meeting their adaptation

costs under Article 4(4). While taking decisions regarding financial assistance and

adaptive technology transfer, Article 4(8) and (9) demands special attention to the

specific needs of developing countries, small island states, countries with low-lying

coasts and prone to natural disaster, arid countries, least developed countries

(LDCs) and so on.

Nevertheless, Article 4 of the UNFCCC comprises several ambiguous and

problematic issues pertaining to adaptation. For example, paragraph 1(b) of

Article 4 does not make clear what constitutes an ‘adequate adaptation’ (Klein

2002; Grasso 2010) and what is meant by ‘facilitate’ adaptation. In the absence of

any specific definition, donor states only prefer economic efficiency or the cost

effectiveness of any adaptive measure to be adequate. But there are other

non-economic issues, like the environmental sustainability, technical feasibility,

administrative or legal admissibility or acceptability of the measures (Klein 2002;

Grasso 2010; Verheyan 2002) which can also determine the adequacy of adaptive

measures. Thus the provision legally gives state-parties discretion to judge what is

adequate and, ultimately, not to take every possible measure to prevent climate

change damages. Rather, by using a non-predefined term such as ‘adequate’, the

Convention leaves a margin of discretion for each party to choose between

preventing residual damages or accepting them (Verheyan 2002). Similar criticism

can be drawn regarding the term ‘facilitate’ adaptation. Literally, the word means

‘to help, aid or to assist’ (Oxford Concise Dictionary 1999) and is often used in

conjunction with planning. So it does not cover the full catalogue of measures that

could be predicted for making a system climate-safe (Verheyan 2002). Moreover,

the role of private sector in enhancing adaptive capacity is the most unexplored but
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important issue in the framework. In many vulnerable economies, private compa-

nies actually possess the technological, financial or human capacity to increase the

adaptive capacity within a community. But Article 4.1(b) of the UNFCCC governs

only public adaptation measures because, as an international treaty, the Convention

cannot address private entities directly (Verheyan 2002).

There are more ambiguities in Article 4(3) and 4(4) of the Convention regarding

the interpretation and application of terms like ‘incremental costs’ and

‘resources. . .needed’ (Werksman 1993; Bodansky 1993). The incremental cost

concept is linked to the fact that the UNFCCC only applies to human-induced

climate change and not on current (natural) climate change and variability (Grasso

2010). Therefore, the Convention only finances for incremental costs of impacts

produced by anthropogenic climate change, whereas the general costs (and benefits)

of adapting to normal climate is left aside. Moreover, the institutional infrastructure

for channelling assistance to developing countries, as mentioned in the Convention,

is very general in term. It does not oblige any party to carry out any particular kind

or type of adaptive measure. Neither does it specify any time-frame in which the

duty arises. As a consequence, the climate change regime, so far, has failed to fully

materialize the assistances ensured by the Convention (Paavola and Adger 2006).

1.2.2 Adaptation Under the Kyoto Protocol and COPs
Decisions

Some directives of the UNFCCC have been further specified and dealt with in detail

in the Kyoto Protocol and in several decisions of the Conferences of the Parties

(from hereafter, COPs) to the Convention. As for instance, Article 3(14) of the

Kyoto Protocol commits the Annex 1 countries (developed states as enlisted in

Annex I of the UNFCCC) to meet their emission reduction targets for minimizing

‘adverse social, environmental and economic impacts on developing countries’.

Article 10, paragraph 1(b) of the Protocol directs the non-Annex I parties to

formulate, publish and regularly update national programs for adaptation to climate

change (Paavola and Adger 2002, 2006). In this regard, National Adaptation Pro-

grams of Action (NAPAs) is a process to be used for generating these plans.

Marrakech Accords (COP7 2001) specified the guidelines for the preparation of

NAPAs to unify the national priorities for adaptation. These guidelines require

multi-disciplinary and public consultation in the preparation of NAPAs (Decision

29/CP7). In Least Developed Countries (LDCs—a group of 50 countries with

roughly 11 % of the world’s population), NAPAs are prepared with the institutional

support of the LDC Expert Group (LEG) and financed by a dedicated fund, the

LDCF (Grasso 2010). These NAPAs are a partial implementation of Article 4.1

(b) of the UNFCCC and so far, these are the only documents within the Convention

which deal solely with adaptation (Verheyan 2002).
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In climate change regime, adaptation gained further attention in 2004 at COP10

in Argentina. The Buenos Aires Programs of Work on Adaptation and Response

Measures was adopted during this Conference (Decision 1/CP10). This program

included further scientific assessments of vulnerabilities and options for adaptation,

support of the NAPAs of LCDs, new workshops and technical papers on climate

change risk and adaptation, and support for mainstreaming adaptation into sustain-

able development planning (Srinivasan 2006). These objectives and scopes of the

Buenos Aires Programs of Work were further specified by a detailed 5-year

program of work at COP11 in Montreal in 2005. This 5-year program of work

mainly focused on impacts, vulnerabilities and adaptation to climate change with an

aim that these will assist state parties, in true sense, to make informed decisions on

implementation of adaptation measures (Decision 2/CP11). The Bali Roadmap

(COP13 2007) fostered alliances between the North and the South to promote

adaptation in the developing world (Grasso 2010). Finally, the Copenhagen Accord

(COP15 2009) concentrates on the urgent necessity of enhanced action and inter-

national cooperation for adaptation initiatives. Most significantly, the importance of

adaptation for implementing the objectives of the Convention has been admitted

during this Conference (Decision 3/CP15) and the Copenhagen Adaptation Frame-

work has been established.

1.2.3 Evolving Focus on Adaptation Outside the UNFCCC
Realm

Despite the COPs, there are other significant ongoing activities in the field of

adaptation within as well as outside the realm of the UNFCCC. The Adaptation

Policy Framework (APF) is such a program initiated by the United Nations Devel-

opment Program (UNDP). The principal aim of this Framework is to incorporate

adaptation into countries’ national development strategies. In this regard, interna-

tional donor organizations are also sharing supportive views as several reports in

recent years have made them concerned that climate change is going to influence

their activities in poorer countries. In 2003 the Vulnerability and Adaptation

Research Group (VARG) published a report titled ‘Poverty and Climate Change’

(AfDB 2003). This report highlighted the importance of integrating climate change

into development programming. Another report was published in the same year by

the Asian Development Bank. It also focused on how to mainstream adaptation in

Asian Development Bank (ADB) project operations (ADB 2003). Thus the donor

agencies are supporting adaptation strategies remaining outside the Convention’s

realm.

Besides, several environmental and conservation institutions around the world

are also turning their attention to adaptation to climate change vigorously. The

Convention on Biological Diversity (CBD), for example, is working on the iden-

tification of opportunities to adapt to climate impacts in a way that protects
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biodiversity (Grasso 2010). The Worldwide Fund for Nature (WWF) and the World

Conservation Union (IUCN) are dealing with effective eco-system management to

amplify the adaptive capacity of vulnerable communities. Even many humanitarian

organizations, like the Red Cross or Red Crescent, which mainly use their expertise

in disaster management, are practicing to adapt to climate impacts. A number of

national initiatives, such as the United Kingdom’s Climate Impact Program or

Canada’s Climate Change Impacts and Adaptation Program, are especially dealing

with adaptation to climate change (Grasso 2010). Thus adaptation, though in a

creeping manner, finally got attention in the climate change regime.

But the problem is that there is no uniform definition of adaptation, and various

stakeholders define and interpret it quite differently. The IPCC, for example, con-

siders a wide range of various adaptations according to intention, time of action and

type of actors involved, such as autonomous vs. planned adaptation, anticipatory

vs. reactive adaptation, and public vs. private adaptation (Srinivasan 2006); a few

examples are incorporated in Table 1.1 But the UNFCCC interprets adaptation

within a very limited scope and emphasizes only on human-induced long-term

climate change. This difference may seem small but it is sufficient enough to lead

widespread confusions regarding funding in international negotiations. This finan-

cial implication of adaptation is another area of concern whichwewill consider next.

1.3 Adaptation Funding: Status and Challenges

The climate change regime is significant in both legal and political terms, as it

provides developing countries with a legal basis to claim funds from developed

countries for the purpose defined in the UNFCCC (Verheyan 2002). But regarding

adaptation finance, there is no legally binding quantitative obligation (Bouwer and

Aerts 2006). All such funds as described in Table 1.2 comprise voluntary contri-

butions from developed countries.

1.3.1 Adaptation Funding Under the UNFCCC

The UNFCCC contains two categories of financial obligations in Article 4(3) and

4(4) respectively. The first one is generally aimed at helping developing countries

Table 1.1 Examples of different types of adaptation

Sector Reactive Anticipatory

Private • Moving home

• Changing insurance premiums

• Buying air-conditioning systems

• Changing architecture of building

• Buying hazard insurance

• Devising new customer products

Public • Offering compensation or subsidies

• Enforcing building codes

• Beach nourishment

• Installing early warning systems

• Establishing new building codes

• Constructing dykes

Source: UNFCCC (2006)

6 T. Afroz and M.M. Naser



T
a
b
le

1
.2

A
d
ap
ta
ti
o
n
fu
n
d
s
u
n
d
er

U
N
F
C
C
C
an
d
K
y
o
to

p
ro
to
co
l

F
u
n
d

C
re
at
ed

u
n
d
er

F
u
n
d
in
g
so
u
rc
e

B
en
efi
ci
ar
ie
s

B
en
efi
ts

L
eg
al

b
as
is
fo
r
fu
n
d
in
g

G
E
F
T
ru
st
F
u
n
d

U
N
F
C
C
C

G
E
F

D
ev
el
o
p
in
g

co
u
n
tr
ie
s

In
cr
em

en
ta
l
co
st

U
N
F
C
C
C
A
rt
.
4
.3
,
1
/C
P
1
1
,
5
/C
P
7
,
G
E
F
/C
2
3
/I
n
f8

S
tr
at
eg
ic

P
ri
o
ri
ty

o
n

A
d
ap
ta
ti
o
n
(S
P
A
)

U
N
F
C
C
C

G
E
F

D
ev
el
o
p
in
g

co
u
n
tr
ie
s

In
cr
em

en
ta
l
co
st

6
/C
P
7
,
G
E
F
/C
2
3
/I
n
f8

S
p
ec
ia
l
C
li
m
at
e

C
h
an
g
e
F
u
n
d

(S
C
C
F
)

U
N
F
C
C
C

D
ev
el
o
p
ed

co
u
n
tr
y

d
is
cr
et
io
n
ar
y

p
le
d
g
e

D
ev
el
o
p
in
g

co
u
n
tr
ie
s

A
d
d
it
io
n
al

co
st
s
o
f

ad
ap
ti
v
e
m
ea
-

su
re
s

U
se
s
sl
id
in
g
sc
al
e

5
/C
P
7
,
7
/C
P
7
,
5
/C
P
9
,
G
E
F
/C
2
4
/1
2
,
G
E
F
/C
2
5
/4
/R
ev
1

L
ea
st
D
ev
el
o
p
ed

C
o
u
n
tr
ie
s
(L
D
C
)

F
u
n
d

U
N
F
C
C
C

D
ev
el
o
p
ed

co
u
n
tr
y

d
is
cr
et
io
n
ar
y

p
le
d
g
e

L
ea
st
d
ev
el
-

o
p
ed

co
u
n
tr
ie
s

A
d
d
it
io
n
al

co
st
s
o
f

ad
ap
ti
v
e
m
ea
-

su
re
s

U
se
s
sl
id
in
g
sc
al
e

5
/C
P
7
,
7
/C
P
7
,
2
7
/C
P
7
,
2
8
/C
P
7
,
2
9
/C
P
7
,
6
/C
P
9
,

3
/C
P
1
1
,
4
/C
P
1
1
,
G
E
F
/C
2
4
/I
n
f7
,
G
E
F
/C
2
4
/I
n
f8
/

R
ev
1
,
G
E
F
/C
2
5
/4
/R
ev
1

A
d
ap
ta
ti
o
n
F
u
n
d

K
y
o
to P
ro
to
co
l

2
%

S
h
ar
e
o
f

p
ro
ce
ed
s
fr
o
m

C
D
M

P
ar
ti
cu
la
rl
y

v
u
ln
er
ab
le

d
ev
el
o
p
in
g

co
u
n
tr
ie
s

T
o
b
e
d
et
er
m
in
ed

5
/C
P
7
,
1
0
/C
P
7
,
1
7
/C
P
7
,
2
8
/C
M
P
1

S
o
u
rc
e:

M
ac
e
(2
0
0
5
)

1 Adaptation to Climate Change in the International Climate Change Regime. . . 7



to implement their duties under the Convention whereas the second one obliges

adaptation costs for particularly vulnerable developing countries. Pursuant to

Article 21(3) and various COP decisions, Convention funding is provided through

the Global Environment Facility (GEF) Trust Fund. The GEF has been supporting

developing countries on adaptation to climate change through a staged process as

shown in Table 1.3 Stage I was to support studies and planning, Stage II to support

detailed planning and capacity building as envisaged in Article 4.1(e) and Stage III

to support actual adaptation, inter alia, insurance measures and other measures to

implement Article 4.1(b) and 4(4). Most developing countries have already carried

out the initial assessment (or Stage I) studies on adaptation. A few Stage II studies,

for example in the Caribbean, Pacific and Bangladesh, have also been initiated

(Adger et al. 2003). But the Stage III activities have been troubled as the guidance

given at COP6bis is not clear enough. There are other hardships for adaptation costs
under this fund because of its operational strategy. It stipulates that the projects

financed or co-financed by the GEF shall result in ‘global benefits’ whereas

adaptation often benefits only the region or country in which measures are under-

taken (Bouwer and Aerts 2006; Verheyan 2002). Moreover, the Convention does

not define the term ‘particularly vulnerable’ which keeps open the problem of

interpretation. Thus the GEF does not have any clear guidance on which countries

are eligible recipients for funding (Verheyan 2002).

In July 2004, the Strategic Priority on Adaptation (SPA) of the GEF Trust Fund

was launched to support pilot projects that could demonstrate how climate change

adaptation and planning could be integrated into country policy and sustainable

development planning (Francisco 2008). However, SPA never graduated beyond its

‘pilot’ phase. It is available to developing countries on application, subject to a

complex assessment of their capacity. Because of this tough application procedure,

the expenditure under SPA has been and remains excruciatingly slow. An original

allocation of US$ 50 million to the SPA had not been spent by the end of the initial

pilot period and no further fund was added for the next ‘replenishment’ period that

Table 1.3 Staged process under GEF

Stage

Stage I: planning

(short term)

Stage II: preparation (medium

term)

Stage III: initiation (long

term)

Parties

involved

All Particularly vulnerable coun-

tries or regions

Particularly vulnerable

countries or regions

Activities • Studies of possible

impacts of cli-

mate change

• Appropriate

capacity-build-

ing

• Identification of

particularly vul-

nerable coun-

tries or regions

Measures to prepare for adap-

tation, including further

capacity-building and

development of appropri-

ate adaptation plans

Measures to facilitate adap-

tation, including insur-

ance and other

adaptation measures

Source: Bouwer and Aerts (2006)
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is from 2007 to 2010 (FCCC/CP/2007/3 para 8). Moreover, many developing

countries are not aware of what is on offer or how to access these funds. According

to GEF’s latest report, for example, only one of 10 GEF-supported climate change

projects in financial year 2006–2007 concerned adaptation through the SPA,

amounting to just US$1 million of a total US$81 million spent on climate change

projects (FCCC/CP/2007/3 paras 16–17). The rest was geared towards mitigation

while developing countries do not have mitigation obligations.

Beside this SPA fund, there are two special funds under the Convention to

support adaptive efforts. These are the Special Climate Change Fund (SCCF) and

the Least Development Countries (LDC) Fund. Both of these funds were created by

the Bonn Agreement in 2001 at second session of COP6 (Decision 5/CP6) and

confirmed at COP7. They are based on the funding made available by the Annex I

countries and managed by the GEF (Paavola and Adger 2006). The SCCF was

created to support adaptation activities and capacity building but, until recently, this

fund remained inactive. However, seven SCCF projects were finally approved in

2006–2007, which involved only eight countries whereas there are 121 developing

country parties to the UNFCCC. The LDC Fund was entrusted to support the work

program of the LDCs under the Convention, including the preparation of NAPAs

(Decision 5/CP7). In this project it has provided little more than US$10 million so

far (Bouwer and Aerts 2006) and 32 NAPAs have been finished to date. On the basis

of these NAPAs existing at the time, the Stern Review (2006) projected that US$1.3

billion would be required for the immediate adaptation needs of the 47 Least

Developed countries (LDCs). So far, nothing close to this amount is forthcoming.

1.3.2 Adaptation Funding Under the Kyoto Protocol

Article 12(8) of the Kyoto Protocol provides that a share of the proceeds of Clean

Development Mechanism (CDM) projects should be used to assist particularly

vulnerable developing countries to meet the costs of adaptation. In that response,

COP6 created an Adaptation Fund to replenish from a 2 % levy on CDM projects

(Table 1.2). Procedures for its management were eventually approved in Bali

Roadmap at COP13 in 2007. One positive outcome is that this fund involves a

Board with strong developing country representation. However, the World Bank

estimates this fund is likely to remain small and uncertain, with funds anywhere

between US$ 270 and 600 million by 2012 (World Bank 2006).

1.3.3 Future Potential Funding of Adaptation

The costs of adapting to an approximately 2 �C warmer world by 2050 were

estimated and the range lies between US$ 75 and 100 billion per year from 2010

to 2050 (World Bank 2009). However, the total available annual funding for
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adaptation under the Convention or the Protocol up to 2012 ranges from US$

20 million to US$ 300 million at best (Srinivasan 2006). From this viewpoint, it

is unrealistic to cover all the costs related to adaptation. So the Copenhagen Accord

(COP15 2009) focuses on a wide variety of funding sources, public and private,

bilateral and multilateral, including alternative sources of finance (Decision

8/CP15). Foreign Direct Investment (FDI), Official Development Assistance

(ODA), insurance and disaster pooling, public expenditure including public–private

partnerships (PPPs), non-compliance fund, disaster relief and risk reduction can be

such alternative sources. The Copenhagen Accord also established a new Copen-

hagen Green Climate Fund. However, it remains to be seen how this instrument

relates to the already existing adaptation funding mechanisms under the Convention

and the Protocol (Schalatek et al. 2010).

1.4 Conclusion

Adaptation to current and future climate change regime is a cross-cutting issue

(Verheyan 2002). Defining a new approach to address adaptation in the post-2012

regime is a challenge but its necessity has been recognized by the international

community in the meantime. Such a new approach may evolve into the establish-

ment of a separate protocol for adaptation in the long run (Srinivasan 2006). A

suitable mechanism for effectively monitoring the transfer of new and additional

funding from developed to developing countries is also necessary. Options for

establishing a mandatory global funding scheme, which is tied to both past and

current greenhouse gas emissions by various countries, should be explored as a high

priority. If that can be achieved, all countries, both developing and developed, can

contribute to and benefit from such a scheme based on the principle of common but

differentiated responsibility (Srinivasan 2006).
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Chapter 2

Advancing Forest-Related Adaptation:

Options for Adaptation-Oriented REDD+

Andrew Long

2.1 Introduction

The single most promising legal and political opportunity for simultaneously

preserving tropical forests and combating climate change in the near future is the

developing REDD+ mechanism (for summaries of REDD+ proposals see Parker

et al. 2009). REDD+ has been understood primarily, if not exclusively, as a

mitigation mechanism by most commentators because it has the potential to

significantly reduce the nearly 20 % of global greenhouse gas emissions attributable

to the forest and land use sector. However, as REDD+ becomes established, it will

inevitably have a significant impact on adaptation in tropical forest regions. This

impact will not necessarily be beneficial, but design choices made now—in the

early stages of REDD+ development—can shape the mechanism to become a

profoundly valuable instrument for advancing adaptation in tropical forest coun-

tries (for in-depth discussion see Long 2011; for a discussion focusing on bio-

diversity benefits see Long 2009). This chapter discusses the options for designing

REDD+ to maximize adaptation benefit while retaining its mitigation value.

2.2 Climate Change and Forests

2.2.1 Adaptation in the Forest Context

The Intergovernmental Panel on Climate Change (IPCC) defines adaptation as “[i]

nitiatives and measures to reduce the vulnerability of natural and human systems

against actual or expected climate change effects” (IPCC 2007 p. 76). In the context
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of tropical forests, adaptation requires adjustments to management, institutions, and

other factors influencing the impacts that climate change will have on the forests

(Glück et al. 2009 p. 187). As suggested by the IPCC definition, adaptation can be

measured and discussed in essentially two ways: adaptation of natural systems and

adaptation of human communities. These two types of adaptation will frequently

overlap—activities beneficial to the maintenance of natural systems will often

support the well-being of the human communities who interact with those systems.

However, the two types of adaptation may also appear in conflict, at least in the

short term. For example, human communities may seek forest clearing to expand

agricultural operations as a means of counteracting reduced agricultural producti-

vity caused by climate change. Thus, a major consideration of policy makers should

be ensuring that supported adaptation activities provide benefits for sustaining both

human and natural systems through climate change.

Adaptation of natural systems can be assessed in various ways, but two factors

appear most significant. First, natural systems adaptation is frequently closely

related to preservation of the species comprising the ecosystem in question (Secre-

tariat of the Convention on Biological Diversity 2010 p. 58). Thus, natural systems

adaptation will frequently involve a focus on preservation of biodiversity. Second,

natural systems adaptation can be assessed according to its impact on the ecosystem

services of a particular region. As ecosystem services are frequently underlain by

biodiversity, these two measures will often yield similar assessments of the wisdom

of particular activities aimed at promoting adaptation of natural systems in tropical

forests. In nearly all cases, activities designed for natural systems adaptation will

align with practices supported by the concept of sustainable forest management

(SFM) (Adaptation of Forests and People to Climate change, Executive Summary

and Key Messages, at 12; Broadhead et al. 2009 pp. 60–61).

Adaptation of human communities can be assessed according to a variety of

measures, but perhaps the most comprehensive is human well-being. Well-being

includes consideration of not only economic status, but also health and quality of

life (for a general discussion of well-being analysis see Bronsteen et al. 2010; for an

application to international climate change law see Vandenbergh et al. 2009

pp. 336–337). In tropical forest areas, as elsewhere, human well-being is at least

partially linked to the maintenance of the services provided by the forest ecosystem

(Secretariat of the Convention on Biological Diversity 2010 p. 9). Therefore,

activities aimed at human adaptation may in fact be aimed at preserving ecosystem

services, such as hydrological regulation, through climate change. Nonetheless,

human community adaptation also contains institutional considerations that under-

lie effective natural systems adaptation, especially improving governance to sup-

port effective forest management and creating sustainable livelihoods to alleviate

poverty as a means of reducing the human toll of climate change effects.
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2.2.2 Inadequacy of Existing Adaptation
and SFM Frameworks

Despite numerous references to adaptation in climate regime treaties and agree-

ments, including general and specific international commitments to support devel-

oping country adaptation, the climate regime has thus far fallen short of delivering a

well-functioning approach to adaptation. Instead, adaptation initiatives remain

limited and underfunded. In large part, this appears to be attributable to the

temporal and spatial disconnect of the sources of adaptation assistance and the

benefits received (see generally Yamin and Depledge 2004 pp. 213–247). In short,

international adaptation efforts ask developed countries to pay now for benefits that

will be received by developing countries in the future.

In the forest context, international law has thus far been largely unsuccessful in

achieving conservation and development goals. Despite decades of efforts, the

international community has not reached agreement on a binding forests convention

and the rate of tropical deforestation has remained alarmingly high (Badiozamani

2007; FAO 2009 Annex Table 2; Butler and Laurance 2008 pp. 469–472; Secre-

tariat of the Convention on Biological Diversity 2010 p. 50). Perhaps the most

significant effort to reach agreement on a global forests convention came in the

lead-up to the 1992 UNCED in Rio. This effort failed due to a combination of

developing country concerns that international regulation of forests would impinge

upon their sovereign control of natural resources, developed country resistance to

funding measures to reduce tropical deforestation, and secondary concern of devel-

oping countries that forest protection efforts could cause them to bear a dispropor-

tionate share of the costs of addressing climate change, among other reasons.

While there has been some meaningful progress on addressing forestry issues

through international forums such as the UN Forum on Forests (UNFF), these

institutions have not effectively fostered SFM in developing countries (see FAO

2009 p. 73). International forestry institutions in their current forms, therefore,

appear profoundly unable to address the major challenge of adapting forests and

forest users to a changing climate. Instead, forests are likely to suffer from the

combined, and perhaps synergistic, effects of multiple existing threats and the

growing impacts of climate change.

2.3 Future Climate Change and Forest Policy

While reforestation and afforestation activities may qualify as Clean Development

Mechanism projects, reduced deforestation projects do not qualify as emissions

reductions under the Kyoto Protocol. To address this shortcoming, the Coalition of

Rainforest Nations proposed a mechanism for recognizing reduced emissions from

deforestation in 2005 at COP-11 (see UNFCCC-SBSTA 2005). Creation of a

reduced deforestation mechanism gained a strong endorsement as an important
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mitigation mechanism in the Stern Report, which suggested that reduced emissions

from the forestry sector could provide a low cost means of enabling significant

emissions reductions in the near term (Stern 2007 pp. 244–245, 603–620). At

COP-13, the SBSTA endorsed the REDD concept. In the Bali Action Plan, the

full COP recommended further action to support reduced emissions from the

forestry sector, as well as enhanced conservation and reforestation activities

(UNFCCC 2008). This vision of REDD has come to be known as REDD+. By

COP-15 in Copenhagen, negotiations on REDD+ represented an area of relatively

widespread agreement, although specific policies were not adopted. At that time

official agreement on REDD+ has progressed only to a draft decision created by the

AWG-LCA, (UNFCCC AWG-LCA 2009). In the 2010 Cancun Agreements, the

parties adopted a decision containing several paragraphs encouraging REDD+

activities and specifying safeguards for implementation (UNFCCC 2010). The

following year, the parties adopted a decision with procedures intended to ensure

compliance with the safeguards agreed to in Cancun (UNFCCC 2011). At the same

time, progress on demonstration projects for the voluntary market has been signi-

ficant. The United Nations REDD Program, World Bank Carbon Finance Unit, and

numerous international NGOs are actively involved in major REDD+ initiatives,

while several developed countries have provided or pledged significant funding.

2.3.1 The Hope of REDD+

REDD+ offers an opportunity to avert the stumbling blocks of prior international

efforts to improve tropical forest management by overcoming developing coun-

tries’ sovereignty concerns and developed countries’ hesitation to provide funding.

If it develops into a voluntary market-based mechanism for attaching economic

value to standing tropical forests, REDD+ has great potential to change the financial

incentives driving a significant portion of current tropical deforestation activities.

Many commentators and some country proposals have also noted that REDD+

could have significant co-benefits (e.g. Innes et al. 2009 p. 153). In particular,

avoided deforestation may have particular value for biodiversity preservation,

maintenance of ecosystem services, and improvements in human systems related

to forest management, such as governance (Levin et al. 2008).

2.3.2 The Risks of REDD+

Despite the promise of REDD+ for reducing tropical deforestation on a global

basis, deep concerns exist regarding the mechanism if its financial incentives

remain tied exclusively to GHG emissions reductions. These concerns correlate

directly with the two types of adaptation considerations identified above.
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First, mounting evidence suggests that REDD+ may not yield net co-benefits for

biodiversity if it is viewed primarily as a low-cost means of generating carbon

offsets (Ebeling and Yasue 2008). The pressure for cost-effectiveness may

disincentivize holistic projects that embrace SFM principles and encourage devel-

opment of low-cost “carbon farming” projects (Sangster and Dudley 2007 p. 215).

Such projects will not reduce the pressures on forests of high ecological or socio-

economic value. In fact, they may involve practices that undermine maintenance of

ecosystem services and fail to produce biodiversity benefit. On a global basis, a

purely mitigation-focused REDD+ mechanism may direct relatively little financing

toward areas of critical concern for biodiversity because these are not necessarily

the most cost-effective areas for reducing forestry emissions.

Second, socioeconomic concerns regarding REDD+ are growing. In particular,

indigenous peoples organizations and others express fear that REDD+ may exacer-

bate current inequities by further empowering elites within developing countries

and blocking access of traditional forest users to areas critical to their well-being.

Further, the areas most in need of governance and poverty alleviation co-benefits

may, because of poor governance or lack of resources, be the areas least able to

create well-planned projects that yield such benefits and attract investors (Ebeling

and Yasue 2008 p. 1920).

Given the well-founded concerns over REDD’s potential to realize the hoped for

co-benefits, its promise for adaptation may be minimal if it remains an exclusively

mitigation-driven mechanism. Accordingly, if REDD+ is to realize the promise of

co-benefits and adaptation, elements to directly promote these benefits must be

added.

2.3.3 Legal Approaches to Establish REDD+
as an Adaptation Mechanism

At this early stage in the development of REDD, several options exist that may steer

the mechanism toward realization of greater adaptation benefits. Four broad

approaches are possible. First, as UNFCCC negotiators appear to envision at

present, agreements establishing REDD+ can include language promoting SFM

in projects (as in the Cancun Agreements). Second, as some commentators suggest,

co-benefits could be mandated in REDD+ projects, perhaps by circumscribing

REDD+ financing to an international fund designed to support only the most

deserving projects. Third, REDD+ could be designed to provide international

financial incentives to high co-benefit projects. Finally, developed nations can use

domestic legislation to require preferences for high co-benefit projects in the use of

internationally-generated carbon offset credits to satisfy national requirements.
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2.3.3.1 “Soft Law” Approach: Encouraging Co-benefits

The decisions adopted during COP-16 and COP-17 demonstrate awareness of

co-benefit issues in REDD. The Cancun Agreements, for example, provide a list

of safeguards that “should be promoted and supported,” such as ensuring that

actions are “consistent with the conservation of natural forests and biological

diversity” measures (UNFCCC 2010, Appendix I). These safeguards were then

strengthened somewhat by a COP-17 decision stating that countries undertaking

REDD+ measures should provide a summary of how the safeguards are being

implemented (UNFCCC 2011). On the whole, the safeguards provide guidance

designed to prevent REDD+ activities from harming existing ecosystems, but they

do not provide detailed requirements or incentives to promote improvements to

ecosystems or support adaptation. It is, of course, possible in the further elucidation

of REDD+ policy, but there is little indication that the negotiations are moving in

that direction. Thus, one must be concerned that this approach to REDD+ will fall

upon the same stumbling blocks that have limited prior international efforts to

combat tropical deforestation.

2.3.3.2 “Hard Law” Approach: Requiring Co-benefits

To counteract the concern that the current approach does not go far enough toward

promoting co-benefits, UNFCCC negotiators could require high levels of

co-benefits as a prerequisite to REDD+ funding. This approach could be realized

by limiting a formal UNFCCC-based REDD+ program, as some commentators and

countries have suggested, to a fund-based mechanism. This would allow greater

control of financing specifications for REDD+ activities by empowering an inter-

national body to make funding decisions in accord with stringent adaptation or

co-benefit requirements. This approach is flawed, however.

First, it appears unlikely that an international fund could generate the level of

funding required to eliminate the majority of deforestation. The Eliasch Review, for

example, estimates that halving deforestation by 2030 would cost approximately

$17 billion to $33 billion per year (Eliasch 2008 p. 75). The Paris-Oslo process

seeking to jump-start REDD+ with public funding was unable to secure it target of

$6 billion in funding, while models predict that a market in forestry-derived carbon

credits could fund reductions of 22 % of emissions by 2020 and 75 % of emissions

by 2030 (Eliasch 2008 pp. 182–183). Thus, employing a market-based approach

vastly increases the probability of generating sufficient funds for REDD+ to

significantly impact deforestation.

Second, a mandate for co-benefits may be perceived by many forested develop-

ing countries as overly intrusive into their sovereign right to control natural

resources decisions within their borders. This concern could become particularly

acute if the mechanism were to require particular types of governance or imple-

mentation of specific policies for poverty alleviation. Accordingly, a co-benefit
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mandate (whether embedded in a fund-based form of REDD+ or built into a

market-based instrument) may deter tropical forested countries from participating.

In sum, REDD+ with a co-benefit mandate might ensure that a higher percentage

of activities meet adaptation goals, but the number of participating countries will

likely be far lower because this form of REDD+ is highly vulnerable to the

stumbling blocks of prior unsuccessful efforts to combat deforestation—

underfunding and the reluctance of tropical forest countries to cede control of

their forests to international regulatory mandates. Therefore, limiting REDD+ pro-

jects to those complying with a strict co-benefit mandate might significantly limit

the overall mitigation and adaptation benefit of the mechanism.

Having shown the inadequacy of both the extreme “soft law” approach to

co-benefits (simple encouragement) and the extreme “hard law” approach

(an international mandate), we are left to consider the options between these

extremes. There are essentially two: international incentives to promote

co-benefits and national preferences for projects that are rich in co-benefits

among investor countries. Both of these options warrant closer attention in the

design of REDD.

2.3.3.3 International Incentives for Adaptation-Related Co-benefits

At the international level, incentives for adaptation could be created in one of two

forms: through incentives generated by mechanisms external to the climate regime

or through internal incentives built into the climate regime. The external approach

has been suggested by commentators and has been demonstrated in several REDD+

projects (Karousakis 2009). This approach has the advantage of targeting specific

benefits—most notably biodiversity benefits—that can be built into REDD+ pro-

jects and providing a separate source of funding for them. The alignment of

biodiversity funders with REDD+ projects that build in additional biodiversity

benefits may, however, create significant transaction costs. In some instances, this

could raise the overall costs of the project beyond the value of benefits received.

This concern can be overcome in the voluntary market, at least partially, by

“bundling” carbon and biodiversity credits through entities such as the CCBA

and VCS that certify benefits created. It is unclear that this method of reducing

costs could be scaled-up, however, to have a significant impact on the shape of

REDD+ projects in a regulatory market. Therefore, it is important to explore

options for incentivizing co-benefits in a regulatory market.

International incentives for REDD+ co-benefits can be created within the cli-

mate regime to provide appropriate scale and predictability and influence the shape

of regulatory market-driven REDD+ projects, if the co-benefits are directly tied to

adaptation. Building adaptation incentives into the REDD+ mechanism represents

an opportunity to meet both mitigation and adaptation goals of the cli-mate regime

through a single mechanism, which is likely to provide significant cost saving and

other efficiencies.
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Key to designing REDD+ with adaptation incentives is the ability to identify and

reward projects that provide significant adaptation benefits. This can be achieved

through certification and public financing. Certification will require development of

standards for the types of benefits that can properly be understood as adaptation

measures. In particular, projects that reduce the impacts of climate change on

biodiversity and ecosystem services or projects that improve the ability of human

systems to tolerate climate change impacts should be certified. Further, the regime

could draw upon pre-existing certification systems—such as the Carbon, Commu-

nity and Biodiversity Alliance (CCBA), Forest Stewardship Council, and Voluntary

Carbon Standard—to create an auditing protocol for assessing projects against the

standards.

Upon certification, a benefit might accrue to projects through a price premium in

the carbon market paid for credits from projects enhancing adaptation capabilities.

A much stronger incentive could be created, however, through the provision of

direct and guaranteed benefits by the climate regime. By setting these benefits at a

level that reflects a combination of the incremental costs of adding and certifying

adaptation benefits to a project, as well as the reduction of the future adaptation

financing likely to be required in the area, this system would counteract market

preference for low cost carbon credits and reward the adaptation benefit actually

provided. In general, early actions to support adaptation in REDD+ project areas

hold a strong potential to provide cost-savings when compared with actions that

would otherwise be required after climate change impacts become severe. The

funding for the incentives to promote certification of adaptation benefits should be

drawn from the planned “readiness” funding as well as funds that would otherwise

be directed toward general adaption measures.

Properly designed, a REDD+ mechanism that certifies and rewards adaptation-

oriented projects holds powerful potential to encourage co-benefits in REDD+ and,

thereby, maximize its potential for both mitigation and adaptation (for an in-depth

discussion and proposal for developing this approach see Long 2011). This

approach would effectively respond to the criticisms of REDD+ that have been

raised from ecological and socioeconomic perspectives. It would also prioritize

public international funding for the projects that provide the most benefit, while

retaining a market benefit for all verifiable reduced emissions from forestry

projects.

2.3.3.4 National Preferences for High Co-benefit Projects

At the national level, investor countries can adopt rules that embrace a similar

approach to the international incentives discussed above. Specifically, national

legislation that permits use of REDD+ credits as an emissions offset can specify a

preference for credits generated through projects that attain high co-benefits or

adaptation benefits (for in-depth discussion see Long 2010). This approach could

also be facilitated through reliance on existing certification regimes for REDD+—

such as the CCBA standards. If this preference approach were implemented by
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large investors, such as the United States, these rules could significantly impact the

shape of REDD+ projects. Further, this national incentive option can provide value

irrespective of whether a similar incentive-based approach is embraced at the

international level.

2.4 Conclusion

REDD+ provides an opportunity to lay the groundwork for successful adaptation in

many tropical forest areas. The opportunity is critically important to sustaining

millions of forest users, preserving the world’s biodiversity, and ensuring sustain-

able forest governance for the long term. The course of international negotiations,

however, appears likely to miss this chance by concentrating on mitigation to the

exclusions of adaptation in designing a financial incentive system. REDD+ design

is, however, at an early enough stage that the mechanism can still be geared toward

realizing significant adaptation benefits. The strongest strategies for reaching this

goal are those that incorporate both public financing and market incentives aimed at

promoting adaptation into the core REDD+ mechanism. The potential to design

REDD+ as both a mitigation and adaptation mechanism offers a chance to secure a

wide range of environmental benefits more efficiently than separate consideration

or ad hoc financial arrangements could deliver. Accordingly, these approaches—as

well as appropriate implementation strategies for operationalizing them—warrant

much greater attention in the literature and in negotiations than they have thus far

received.
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Chapter 3

Innovation, Adaptation and Climate

Change Law

Elizabeth Burleson

3.1 Introduction

Energy innovation is a cutting edge and crucial element of addressing climate

change. Environmentally sound technology can be commercially deployed over

the next decade to achieve greenhouse gas emission reductions in line with scien-

tific recommendations. Global greenhouse gas emissions have risen approximately

50 % since 1970 and are projected to rise by another half by 2030 (Krittivas 2009).

In our scramble to understand the recent financial crisis, the international commu-

nity continues to respond inadequately to the larger threat that climate change poses

to security. International indecision regarding who will pay for climate change

mitigation and adaptation has exceeded rational behavior. Good governance

enhances sustainable development, participation, human rights, rule of law, anti-

corruption, transparency, accountability, and access to information (UNESCO

2005). Procedural and substantive measures are at the core of the international

community’s ability to agree upon a binding legal framework on climate change.

3.2 The International Climate Negotiations

The international community is engaged in a collective struggle to respond to its

scientific understanding of climate change with an effective and equitable legal

framework. Expansion of water as oceans absorb heat from the atmosphere

contributes to sea level rise, as does melt water from ice caps and glaciers
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(Palca 2008).1 Deep cuts in global greenhouse gas emissions are needed to avert

further climate destabilization (UNFCCC 2009). ‘You can expect that as you have

droughts, as you have scarcity of resources. . .it will increase tensions and it will

increase conflict,’ (Rowling 2008; Dobbie 2008) according to the U.N. Deputy

High Commissioner for Refugees, L. Craig Johnstone. He explains that climate

change is likely to displace six million people each year, forcing up to 250 million

people to become refugees by 2050 (Rowling 2008). Climate change, acting as a

‘multiplier of existing health risks,’ requires coordinated efforts to increase the

efficiency of water use, to deal with infectious disease transmission caused by the

presence of dams, and to address food security impacts of rapid development of

biofuels (WHO 2009).

The 1992 UN Framework Convention on Climate Change (UNFCCC) commits

member states to ‘common but differentiated responsibilities’ and the 1997 Kyoto

Protocol sets mandatory emission reduction goals (UNFCCC 1997).2 The Kyoto

Protocol entered into force in 2005 and currently has 192 parties. Member states to

both the original convention and the subsequent protocol meet annually, gathering in

forums that bring together perspectives from governments, inter-governmental organ-

izations, nongovernmental organizations, and individual members of civil society.

3.3 Sustainability Through Law: Facilitating Energy

Innovation and Cooperation

Legal measures that respond effectively and equitably to climate change can facilitate

sustainable development, security, and energy innovation. OUR COMMON FUTURE

defined sustainable development as ‘development that meets the needs of the present

without compromising the ability of future generations to meet their own needs’

(World Commission on Environment and Development 1987). Energy security and

innovation can be enhanced through laws that address climate change.

3.3.1 Energy Security and Innovation

Several important ingredients of energy security include: diversity of energy

sources, security of infrastructure, stable investment in sustainable technologies,

and security of transit (Haghighi 2007: 419). Much of the global oil trade navigates

1 The ten cities at the highest risk for flooding are: Mumbai, Guangzhou, Shanghai, Miami, Ho Chi

Minh City, Calcutta, greater New York City, Osaka-Kobe, Alexandria, and New Orleans.
2 The treaty notes that the greenhouse gases are carbon dioxide (CO2), methane (CH4), nitrous

oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulphur hexafluoride

(SF6). Since 2013, nitrogen trifluoride (NF3) is regulated as an additional greenhouse gas. See

also Burleson (2008a, b).
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such strategic points as the Strait of Hormuz (Deutch and Schlesinger 2006: 23),

leading to heavy naval protection of the sea-lanes that transport oil (ibid.: 30). As

global energy demand rises, the need to facilitate energy cooperation among

consuming, exporting and transit jurisdictions has become crucial. At the same

time, there is an equally vital need to enhance energy efficiency and expand use of

renewable energy. Sanam Haghighi calls for an Energy Cooperation Framework

(2007), highlighting the potential of the European Energy Charter Treaty (1995).

The ECT focuses on energy investment, trade, and transit.3 The treaty seeks to

balance the concerns of importing and exporting nations by preserving sovereignty

over natural resources while ensuring protection of investment in exploration/

production (Haghighi 2007: 423). Such legal frameworks can balance economic,

environmental, and social elements of energy trade.

Reducing energy imports and diversifying global energy supply can be accom-

plished by reducing use of fossil fuels, making more efficient use of remaining

fossil fuel products; enhancing the efficiency and security of energy infrastructure;

and significantly ramping up environmentally sound energy investment (Deutch

and Schlesinger 2006: 31). Countries can use energy, materials, and labor that

optimize efficiency in energy generation. Hybrid-electric vehicles can reduce fossil

fuel use as long as the base electricity load is not based on such fossil fuels as coal.

Zillman et al. (2008) note that: ‘Coal combustion wastes are created in large

columns (over 100 million tones from coal and oil in the USA each year). A portion

of these can be recycled in manufacturing uses (cement, wallboard), but the vast

majority is land disposed as solid waste, frequently in landfills that are unlined and

leak. These wastes contain toxic metals like mercury as well as radioactive material

naturally found in coal. Despite industry claims of working towards ‘clean coal,’

the technologies for controlling most of these environmental pollutants are viewed

by many as at best years away and at worse a ‘myth’.’

Furthermore, transport of coal by rail, truck, barge, or pipeline results in air

pollution, herbicide use on rights of way, and dredging of waterways (Zillman

et al. 2008: 19).

Worldwide, approximately US$235 billion annually subsidizes coal, oil, natural

gas, and nuclear energy with the result that renewable energy is seen as uncompe-

titive in contrast. Ottinger, Mathews and Czachor note that: ‘subsidies for produc-

tion, R&D, and insurance for fossil and nuclear energy go to the most affluent

corporations in the world, granted primarily because of political pressures, often

induced by political contributions . . . Renewable energy in the United States is

3 ‘This treaty guarantees protection of foreign investment, and offers energy-producing countries

the essential energy technologies and upgrading of energy exploration and production mecha-

nisms, and eventually guarantees the uninterrupted flow of energy through secure transit routes.

One major obstacle in the path of the ECT’s development, however, is the lack of adequate

membership of the major energy-producing countries (only three important countries, namely

Turkmenistan, Azerbaijan and Kazakhstan have joined).’
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being inhibited today by direction of 95 % of the subsidies and R&D funding to the

established energy companies’ (ibid.: 186).4

Allowing independent power producers to sell their power onto the grid is an

important means by which to diversify the energy sector and establish an even

playing field for renewable resources (ibid.: 189). High transmission access rates

and standby rates as well as fixed unavoidable charges constitute unreasonable

interconnection requirements of utilities on new producers. Ottinger, Mathews and

Czachor explain that ‘intermittent-generator exit fees are often fictitious and

[] commitments of availability and fees are unrealistic for intermittent energy

producers’ (ibid.). Similarly, government approval requirements such as for liabi-

lity insurance or performance of payment guarantees are not adequately geared

towards interconnection by renewable energy producers (ibid.). At the same time,

intermittent resources are not given credit for increasing security via energy

diversity, emissions reductions, reducing peak-load, and helping to prevent power

surges (ibid.: 190).

Broader use of renewable energy can be facilitated through such market incentives

as subsidies as well as cap and trade programs. Government programs can encourage

deployment of renewables, while utility regulatory requirements and programs can

avoid advantaging fossil fuel sources to the exclusion of intermittent energy pro-

ducers. A 20 % renewable standard by 2020 can result in the development of

significant renewable energy capacity as can citizen-suit enforcement measures

(ibid.: 192). Net metering provisions support the expansion of small renewable

energy producers since each is able to feed the grid, allowing their electricity meters

to run backward when they can produce more energy than they consume.

Feed-in tariffs, such as those pioneered by Germany, require utilities to grant

renewable energy producers access to the grid. They also force energy utilities to

purchase energy produced at a fixed price, which can depend on the source of the

renewable energy. As a result, certain technologies can receive support based upon

maturity and cost of production, supporting renewable energy development (ibid.:

192).5 While such an approach helps small local energy producers enter the market,

it can be difficult to identify optimal feed-in tariff levels that are not too low to

support production nor too high to result in windfall profits (ibid.: 193).

In contrast, Renewable Portfolio Standards (RPS) can mandate a set quantity of

renewable energy that will be produced (ibid.: 194).6 Renewable Portfolio

4 ‘Indeed, political reform is one of the major imperatives for elimination of unjustified subsidies.

Where there are no effective limits on lobbying or campaign contributions, as in the US, the

powerful can readily corrupt the political process with contributions, gaining unjustified direct

subsidies and favorable financing, depreciation and tax treatment that result in policies that favor

them but harm the general public.’
5 ‘Ideally the tariffs are guaranteed for a certain period of time and then, reduced, allowing time for

investors to earn returns but ultimately providing incentives for cost reduction. The cost of the

tariffs is usually spread among all energy consumers as an electricity surcharge.’
6 ‘Production tax credits are another common method of subsidizing renewable energy production,

in which tax benefits are tied to the amount of renewable energy production. Alternatively,

production payments may be given per unit of energy produced.’
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Standards requiring 20 % renewable energy by 2020 can facilitate the requisite

transition from coal to more efficient and environmentally sound energy sources.

Programs such as the United States Energy Star system that highlights efficient

consumer options can help individuals and organizations make conscientious

energy decisions. Labeling programs work effectively in helping countries transi-

tion to goods and services that are equitable and environmentally sustainable.

Legislatures can facilitate stable, large-scale RD&D that rises above bringing

pork home to given jurisdictions (Deutch and Schlesinger 2006: 46).

Denmark has reduced its greenhouse gas emissions by 14 % since 1990, raising

gross domestic product by over 40 % while keeping energy consumption constant.

It has done so through cap and trade, energy/carbon taxes, environmentally sound

building codes, and labeling. Energy tax revenues return to industry, subsidizing

environmental innovation in addition to mass transit and energy efficiency. Energy

technologies constitute 11 % of Danish exports while renewables supply 30 % of

Denmark’s electricity mix (Friedman 2009).

Like Denmark, Texas has recently established laws that facilitate renewable

energy capacity. Texas passed a renewable portfolio standard (RPS) in 1999 that

required the state’s competitive electric providers to bring online 2,000 MW of new

renewable energy capacity by 2009.7 This standard was achieved in a little over

6 years, prompting the Texas Legislature to increase the RPS to 5,880-MW by 2015

and 10,000-MW by 2025.8 A Renewable Energy Credit trading program will

operate through 2019. Requiring electricity providers to include such renewables

as wind, solar, biomass, hydropower and geothermal power in the energy mix that

they sell to retail customers significantly facilitates the increase in renewable

energy generation. Texas has also required its Public Utility Commission to desig-

nate Competitive Renewable Energy Zones as well as mandating the construction

of electric transmission infrastructure with which to bring renewable energy from

these zones to areas of high demand.9

Comprehensive energy innovation programs can be enhanced by a central figure

at the national level focused on facilitating the transition to greater efficiency and

environmentally sound energy innovation. This can place energy on equal footing

with defense policy and international economic directorates. Deutch and Schle-

singer argue that:

‘Global dependence on oil is rapidly eroding U.S. power and influence because

oil is a strategic commodity largely controlled by regressive governments and a

cartel that raises prices and multiplies the rents that flow to oil producers. These

rents have enriched and emboldened Iran, enabled President Vladimir Putin to

undermine Russia’s democracy, entrenched regressive autocrats in Africa,

forestalled action against genocide in Sudan, and facilitated Venezuela’s campaign

7 S.B. 7, 76th Leg., Reg. Sess. (Tx. 1999).
8 S.B. 20, 79th Leg., Reg. Sess. (Tx. 2005).
9 S.B. 20, 79th Leg., Reg. Sess. (Tx. 2005).
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against free trade in the Americas. Most gravely, oil consumers are in effect

financing both sides of the war on terrorism’ (Deutch and Schlesinger 2006: 60).

Strengthening energy security and mitigating climate change require a focus

upon legal and technological measures to facilitate a transition to renewable energy

sources. Environmentally sound energy sources are geographically broadly avail-

able while producing few greenhouse gas emissions. Yet legal barriers and lack of

funding have hindered technological advances that can lower costs. Approximately

20 % of future emissions can be eliminated by switching to renewables for cooling/

heat, electricity, and transport (Froggatt and Levi 2009). Beyond regenerative

braking, vehicles can store electricity through onboard batteries. Yet, security

issues are not resolved outright by transitioning from fossil fuel to electric transport.

Materials such as the lithium used in batteries present dependency concerns since

much of the world’s supply of lithium has thus far been found in Bolivia (Taylor

2009). Froggatt and Levi note the need for ‘rapid and widespread diffusion of

renewable technologies and the introduction of new energy systems and infra-

structures that are more suited to the more dispersed and intermittent generation

associated with renewable energy’ (Froggatt and Levi 2009: 1134). Yet, they go on

to caution that, ‘if managed poorly, intermittent renewable electricity sources could

degrade power supplies. And some express concerns that the long-distance power

transmission required for some renewable energy schemes (such as solar generation

for Europe based in North Africa) would introduce infrastructure-related security

vulnerabilities’ (ibid.: 1135). Energy diversity sustains resilience, while its absence

decreases security. Patrice Kunesh notes that ‘resilience is weakened or lost when

systems lose the ability to foresee and adapt to external variability. . . . The ability to
withstand destabilizing forces and the development of foresight potential are

critical facilities of resilient systems’ (Kunesh 2009: 14). Energy innovation coop-

eration can increase resilience across the globe.

3.3.2 Committing to Sustainability

While sustainable development is widely respected as a goal, the international

community continues to struggle with the legal complexities of maintaining inter-

national peace and security generally and addressing climate change in particular.

Until recently, attention focused upon Blackwater and water boarding to the

exclusion of water insecurity and climate change. While natural resources are at

the core of many of the world’s armed conflicts, the environmental components of

security have yet to be sufficiently integrated into efforts to define and maintain

security. The role of reciprocity cannot be overestimated in building consensus on

climate and energy policy. Applying customs of peace to such global public goods

as climate can lead to reciprocal commitments to mitigate and adapt to climate

change.

Energy, environmental and economic concerns can as easily draw us together as

splinter us into factions. Both for ill and for good, the last several decades have seen
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recognition of the growing importance of non-state actors. Although terrorism

continues to rattle the international framework of decision-making and threaten

the emergence of open societies, access to information has expanded, and this

development has enabled civil society to speak on behalf of sustainable develop-

ment generally and on ecological integrity in particular. Good governance depends

upon a free press and an informed citizenry. Good governance also depends upon a

culture in which news is not first and foremost entertainment. Access to information

is also a key to economic development. It is equally critical to protecting human

rights and the environment. Regrettably, access to information about ordinary

citizens has increased while at times access to information about government has

been curtailed.

Over the past decade, much ink has been spilled debating the balance between

participation and surveillance. Distinguishing between potential transnational ter-

rorists and individuals displaced by climate change will likely be difficult.

Irrespective of the legal status of people who have fled, recent experiences of US

Gulf coast residents and Darfur villagers indicate that we are not presently prepared

for the scale of humanitarian response that is likely to be requisite over the next

several decades. The term ‘climate refugee’ has yet to become a legal term at

international law and the absence of a legal framework with which to address

climate displacement will likely further threaten international peace and security

(see Burleson 2010: 19).

The institutional integrity of the United Nations and nongovernmental organ-

izations that have been working with countries can continue to lead to broad

ratification of treaties that can play a role in conflict prevention. Rod Beckstrom

notes that, ‘[w]hen a fairly centralized player gets attacked by a decentralized force,

like al-Qaeda, the first reaction is to centralize further, and that’s usually a strategic

mistake’ (Williamson interview with Beckstrom 2007). Governments have

wavered in their commitment to the absolute prohibition of torture and the mini-

mization of counter-terrorism measures encroachment upon human rights.

Discussing the flow of information between government and civil society,

Beckstrom notes that, ‘[t]he people living in any community have the best sense

of what is really going on in that community. They have local intelligence’ (ibid.).

Local wisdom and information regarding local events remains valuable to govern-

ments during armed conflicts. If governments use violent means by which to

acquire information, violence will be sustained. Facilitating access to education

and employment across the Middle East could break the cycle of violence if

pursued with mutual respect (ibid.). ‘When cultures feel insulted, people can

become radicalized’, Beckstrom points out. Building consensus between cultures

requires an exchange of perspectives and a genuine search for common ground.

Post-conflict peace building is vital to achieving sustainability (UN News 2008).

Armed conflict has negatively impacted the international effort to achieve sustain-

able development. The World Bank notes that: ‘While the number of civil wars has

declined worldwide, 80 % of the world’s poorest countries have suffered a major

civil war in the past 15 years. On average, countries coming out of war face about a

40 % chance of relapsing in the first five years of peace. Even with rapid progress
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after peace, it can take a generation or more just to return to pre-war living

standards. Civil wars have generated or intensified poverty, and contributed to the

global drugs problem, the rise of terrorist organizations, and the spread of diseases

such as AIDS and malaria’ (World Bank Group 2006).

In contrast, June Fletcher has noted that there exists a McMansion glut in the

United States that has left few people able to afford US$5,000 a year to heat and

cool a 5,000-square-foot house: ‘[n]ationwide, electricity rates have risen 12 %

over the past three years, while the price of natural gas for heating has risen 43 % in

the same period’ (Fletcher 2006). As Henry David Thoreau (1894) once observed:

‘What’s the use of a fine house if you haven’t got a tolerable planet to put it on?’

But what is a ‘tolerable planet’? What can be tolerated? We are a highly

adaptable species but that does not mean that individuals or even nation states are

highly adaptable in short timeframes. Undoubtedly, accelerating climate change

will be tolerated by some life on Earth. Yet which species will tolerate it, and for

how long, should not be the question. A far better question is how to avert

catastrophic climate change through sustained legal cooperation that will achieve

environmentally sound sustainable development. This requires the largest emitters

to come together and agree to collective action. China and the United States are

the two most strategic players in this process. As permanent members of the

United Nations Security Council, both countries hold the unilateral power with

which to address sustainability and security in a legally integrated manner.

All avenues of cooperation should be used at once. The following do not need to

occur in any given order. The Security Council should agree to act to address the

threat that migration, loss of sovereignty, and a wide range of climate change

ramifications have on international peace and security. A resolution that recognizes

that climate change threatens human security on the scale of warfare is crucial.

Such a resolution can facilitate a legal response to displacement, statelessness, and

a host of other climate-induced security dilemmas for individuals and nation states

alike.

In addition to Security Council leadership, negotiations culminating in effective

and equitable mitigation, adaptation, funding, and technology transfer should

continue. Civil society participation is crucial to achieving international agreement

in keeping with scientific climate consensus (UNFCCC 2007).10 Combining miti-

gation, adaptation, funding, and environmentally sound technology transfer in an

effective and equitable manner can jumpstart genuine sustainable development on a

global scale. Doing so requires political will on the part of nation states to commit

to numerical targets, as well as to follow through on sufficient funding and

10 See also Akanle et al. (2008), noting that ‘[t]his roadmap includes ‘tracks’ under the Convention

and the Kyoto Protocol. Negotiations on the follow-up to the Convention Dialogue resulted in

agreement on a Bali Action Plan that established the AWG-LCA, which was mandated to launch a

comprehensive process on long-term cooperative action under the Convention. The Bali Action

Plan identifies four key elements: mitigation, adaptation, finance and technology. The Plan also

contains a non-exhaustive list of issues to be considered under each of these areas and calls for

articulating a ‘shared vision for long-term cooperative action.”
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technology assistance. These are not new debates. While nations and non-state

actors alike became preoccupied, international agreements such as the UNFCCC as

well as Agenda 21 and others demonstrate that the international community has

known for quite some time what should be done. Moving beyond normative pro-

nouncements to positive commitments is legal process long overdue.

Implementation of the above program of action can occur through the coordinated

expertise of non-state actors. In particular, innovation centers can play an important

role. Universities already have the infrastructure and can gain the insight and

inclination to become environmentally sound technology powerhouses (Shane

2009). From cooperative data collection (Eilperin 2009) to regional and international

energy research centers (Economist 2009) collaboration is already underway.

Technology transfer has been a central factor in ongoing climate network

coordination efforts since the drafting of the United Nations Framework Conven-

tion on Climate Change (UNFCCC). Article 4.5 of the Convention requires devel-

oped countries to ‘take all practicable steps to promote, facilitate and finance, as

appropriate, the transfer of, or access to environmentally sound technologies and

know-how to other Parties, particularly developing country parties to enable them

to implement the provisions of the Convention’.11 The Intergovernmental Panel on

Climate Change defines technology transfer as ‘a broad set of processes covering

the flows of know-how, experience and equipment for mitigating and adapting to

climate change amongst different stakeholders such as governments, private sector

entities, financial institutions, non-governmental organizations (NGOs) and

research/education institutions’ (IPCC 2000). The new Technology Mechanism,

established in the December 2010 Cancún Agreements, can coordinate a catalytic

transgovernmental network that among other activities shares best practices.12

A Technology Mechanism has been established under the UNFCCC Conference

of the Parties. It will consist of (1) a Technology Executive Committee (TEC) and

(2) a Climate Technology Centre and Network (CTCN). Implementing the techno-

logy transfer framework of Article 4, paragraph 5 of the UNFCCC will be a priority

for the TEC. The CTCN will gather regional, state, sectoral and civil society

technology network participants to enhance technology transfer. The CTCN will

facilitate existing networks, organizations, and initiatives in order to provide

assistance to developing countries on technology need identification, technology

implementation, and deployment of existing technologies.13 The UNFCCC

11UNFCCC Article 4.5 supra note 20; see also Article 4.7 establishes a clear link between the

extent to which developing countries will implement their commitments under the UNFCCC and

the effective implementation by developed countries of their commitments relating to financial

resources and the transfer of technology.
12 Outcome of the work of the Ad Hoc Working Group on Long-term Cooperative Action under

the Convention (United Nations Framework Convention on Climate Change Secretariat,

December 12, 2010), chapter IVB, http://unfccc.int/files/meetings/cop_16/application/pdf/

cop16_lca.pdf.
13 Decision 1/CP.16 includes the outcome of work by the Ad Hoc Working Group on Long-Term

Cooperative Action under the Convention (AWG-LCA) and covers the main elements of the Bali
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Conference of the Parties has also decided to strengthen capacity building support

via networks for sharing communication, education, information, public awareness,

training and stakeholder participation.14

Best practices in innovation cooperation include knowledge sharing as well as

joint research, development and demonstration (Tawney and Weischer 2011).

Network leadership can involve UNFCCC’s Climate Technology Center and Net-

work, Clean Energy Ministerial, IRENA and other innovative collaboration. With a

core mission of renewable energy, the new International Renewable Energy

Agency (IRENA)15 may be able to catalyze a more timely pace of action than has

occurred within the UNFCCC. Developing country change agents such as IRENA

and UNDP supported projects in the field, can begin to address the enabling

environment rational with which developed countries have based slow implemen-

tation of technology transfer.

IPRs can be balanced with innovation sharing in a manner that neither stems the

flow of environmentally sound technology transfer nor divests property rights

wholesale. It is clear that IPRs remain a political stumbling block for countries

such as the United States where large innovative corporations have influenced state

negotiating. Furthermore, technology transfer has been held back, despite oven

ready language, as a bargaining chip with which to negotiate more contentious

issues such as measurable, reportable, and verifiable (MRV) mitigation commit-

ments (Burleson and Romano 2011).

The international community can build upon the new technology mechanism

under the United Nations Framework Convention on Climate Change (UNFCCC)16

to share environmentally sound technologies such as solar lamps, solar cookers,

drip irrigation, and rainwater harvesting. Such innovations can lower fuel consump-

tion per unit of power generated and expand energy access.

An international database housing green technologies and best practices can

enhance implementation of technology transfer and such enabling activities as

technical training, capacity-building, andR&D cooperation. The technologymecha-

nism should facilitate sectoral technology cooperation by sharing best practices and

best available technologies, both current and emerging.

Road Map. Decision 1/CMP.6 reflects the outcome of the work undertaken by the Ad Hoc

Working Group on Further Commitments for Annex I Parties under the Kyoto Protocol

(AWG-KP). At 121. (The TEC will consider and recommend actions to promote environmentally

sound technology transfer; provide guidance on policy and program priorities; facilitate collabo-

ration between governments, the private sector, NGOs, and academic and research communities;

recommend actions to address barriers to technology transfer; and catalyze development and use

of technology road maps or action plans.)
14 Id.
15 http://www.irena.org/home
16 See UNFCCC Article 4.5; cf. A Universal Declaration of Human Rights, G.A. Res. 217 (III) A,

art. 27(1), U.N. Doc. A/RES/217(III), (Dec. 10, 1948), available at http://www.un.org/en/docu

ments/udhr/index.shtml#a27 (‘Everyone has the right freely to participate in the cultural life of the

community, to enjoy the arts and to share in scientific advancement and its benefits.’)
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A ramping up of collective willpower, integrity, imagination, and intelligence

can relegate energy scarcity and environmental externality concerns to historical

anecdotes. This is not to say that a magic bullet is guaranteed to be hiding just

around the bend. However, assembling the rails and capacity to look around the

bend increases the likelihood of recognizing and implementing a sound energy

policy. That policy may include increased use of concentrated solar power. Water

may be seen as a valuable energy storage solution without displacing millions of

people. Facilitating a transition to energy-water use that minimizes climate desta-

bilization can and should be central in international, national, local, and individual

actions going forward. This can be accomplished by becoming informed decision-

makers able to work together across disciplines, gender differences, age, ethnicity,

race, disability, nationality and all the other ways that have so often hindered

collaboration. Consensus-building comes from shared perspectives being listened

to and distilled into a common vision for the future. This can be an inclusive process

that maximizes human security through legal coordination to achieve sustainable

development.

To date, global attention has been drawn to energy security. The United States,

for instance, does not have enough domestic oil supply to satisfy its rapidly growing

demand for energy. This geopolitical problem has led to a focus upon the Middle

East. Wars were once fought over salt for lack of awareness of salt’s abundant

availability in the earth’s crust. Similarly, armed conflicts over fossil fuels can be

averted by timely investment in environmentally sound renewable energy sources,

storage and transport. The international community possesses the requisite capacity

to craft a framework convention addressing energy and a Manhattan Project Plus

commitment to research, development, and deployment of environmentally sound

energy technologies. UNDP notes that, ‘[t]he United States has successfully used

tax incentives to encourage the development of a vibrant wind power industry.

However, while the rapid growth of renewable energy has been encouraging,

overall progress falls far short of what is possible – and of what is required for

climate change mitigation’. The best way to increase the efficiency of lighting and

appliances as well as the use of renewable energy is to make sure that building

codes facilitate efficiency; new technologies become readily available, and tax

incentives help bring efficiency and environmentally sound technology into main-

stream use. A comprehensive mix of regulations and market incentives can facili-

tate efficiency and environmentally sound technologies. Doug Struck notes that

more than one-third of all energy used in the United States goes to heat, cool, and

power buildings: ‘Federal, state and local governments can set standards for more

efficient buildings, for example, or more efficient cars or appliances. Lawmakers

can require industries to curb greenhouse gas pollution. Subsidies, taxes, incentives

and fees can be structured by governments to change the economic equations. . .to
end tax breaks for fossil fuel exploration in favor of subsidies for alternative energy

development’ (Struck 2008).

Careful but timely legal and technological action can strengthen security of

energy supply, mitigate greenhouse gas emissions, and provide jobs.
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3.3.3 International Innovation Cooperation

Technology collaboration offers an important means by which the international

community can find middle ground in climate negotiations. Resolution in the

following areas could be instrumental to addressing climate change:

(a) Promote joint R&D activities in the context of South-South, North-South and

triangular cooperation;

(b) Promote the transfer of environmentally sound technologies to developing

country Parties;

(c) Stimulate capacity-building, in particular for endogenous technologies;

(d) Improve access to information on existing and new technologies

(e) {Promote the sharing of IPRs}.17

Intellectual property rights (IPRs) remain one of the many areas in need of

greater dialogue but could be resolved through funding that could establish licenses

to place key technologies in the public domain. A technology action plan could

‘include specific policies, actions, and funding requirements for technologies in the

public domain, patented technologies and future technologies.’18 Parties can also

facilitate innovative environmentally sound technologies and international coopera-

tion by sharing national technology road maps.19

Similarly, voluntary technology agreements could enhance ‘cooperative R&D

and large-scale demonstration projects, technology deployment projects, coopera-

tion on specific sectors or gases, and cooperation on climate observation and

warning systems for enhancing resilience.’20 Technology information could be

17United Nations Framework Convention on Climate Change (2009) ch. IV, para. 197.
18 United Nations Framework Convention on Climate Change (2009) ch. IV, para. 183.
19 United Nations Framework Convention on Climate Change (2009) ch. IV, para. 185. Further

noting that national technology roadmaps can include: ‘(a) Identification of technological options

for specific sectors; (b) Obstacles to the development and transfer of identified technological

options; (c) Policy instruments and infrastructure required for the deployment, diffusion and

transfer of identified technological options; [and] (d) Capacity-building needs . . .’
20 United Nations Framework Convention on Climate Change (2009) ch. IV, para. 192. The Text

further notes that: [f]or the purpose of meeting its quantified emission limitation and reduction

commitments and requirements for monitoring, reporting and verification, a Party may transfer to,

or acquire from, other Parties emission reduction units resulting from projects and programs that

accelerate the diffusion or transfer of environmentally sound technologies, provided that:

(a) Voluntary participation is approved by each Party involved;

(b) Any such project results in measurable, reportable and verifiable reductions of GHG emissions

by sources or enhancements of removals by sinks;

(c) The project contributes to the achievement of the technology targets and objectives of the host

Party;

(d) The host Party has allocated assigned amount units or environmentally sound technology

rewards (ESTRs) to the project or program;

(e) The project/program is registered under the Convention;

(f) Participants in the ESTR mechanism may involve private and public companies. United

Nations Framework Convention on Climate Change (2009) ch. IV, para. 191.

36 E. Burleson



distributed through the development of an international database housing green

technologies and best practices.21 A new body on technology transfer could also

implement technology transfer mechanisms and such related enabling activities as

technical training, capacity-building, and R&D cooperation.22 Such a technology

body could facilitate sectoral technology cooperation by sharing best practices and

best available technologies, both current and emerging.23 It could also help diffuse

and transfer environmentally sound technologies to all relevant sectors.24

3.4 Conclusion

Climate resilient communities can be achieved with the support of global research,

development, deployment, and diffusion of environmentally sound energy techno-

logies and processes (Climate Action Network 2009). United Nations Secretary

General Ban Ki-moon has acknowledged that post-Copenhagen, the current climate

mitigation commitments offered by countries fail ‘to meet the scientific bottom

line’ (BBC News 2009). Averting catastrophic climate change security risks can be

accomplished if the international community substantially strengthens its commit-

ment to mitigate, adapt, fund, and innovate.

Universally shared values provide a foundation for dialogue and a means by

which a lasting culture of cooperation can take root (UNESCO 2001). Genuine

security hinges upon our commitment to transnational, interdisciplinary, inclusive

decision-making. Innovation cooperation can help emerging climate change law

achieve sustainability.
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Chapter 4

Managing Adaptation: Developing

a Learning Infrastructure in the

United States’ Federal System

Alejandro E. Camacho

4.1 Introduction

Though there is much solid evidence that anthropogenic climate change has already

had and will increasingly have substantial adverse effects on biota and ecological

processes (Staudinger et al. 2012), the chief barrier to effective natural resource

governance over the next few decades will likely be the exceptional uncertainty that

accompanies attempts to adapt to the effects of climate change on natural systems.

The global scale of climate change, the array and complex interaction of variables

inherent in climate, and the limited study of its effects raise massive obstacles for

effective climate regulation (Siegel 2009). Moreover, efforts at climate change

adaptation (dealing with the inevitable effects of climate change) as compared to

mitigation (that seeks to reduce greenhouse gas emissions to prevent further climate

change) face yet another order of uncertainty. The various difficulties involved in

‘downscaling’ ecosystem modeling—localizing global projections down to a scale

necessary to inform and assist adaptation efforts—raise uncertainty to a level that

environmental regulators have never attempted to manage.

Consequently, the effective adaptation of natural resource management to cli-

mate change hinges on the development of a regulatory infrastructure that provides

public and private actors the capacity to assess and manage uncertainty. This

chapter briefly sketches the options originally considered for natural resource

governance in the United States, their insufficiency in the key function of managing

uncertainty, and how to build a more effective federal system for managing natural

resources in preparation for climate change. Uncertainty underscores the value of

regulatory experimentation and learning in a largely decentralized and overlapping

federal system, and suggests a crucial role for national governments and
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international institutions of promoting agency learning and inter-jurisdictional

information sharing.

4.2 Common Regulatory Models for Natural Resource

Governance in the United States

4.2.1 Rely on Specialized, Fragmented Decision-Making

The paradigmatic approach to natural resource governance in the United States has

been one of highly fragmented and overlapping authority, which has hindered

agency action for adapting to climate change (Craig 2010). Natural resources

agencies have typically been allocated limited authority to regulate or manage

specific resource problems. As a result, natural systems in the United States are

subject to an extensive patchwork of piecemeal management, divided based on the

protected resource (e.g. water quality, water use, freshwater species, marine spe-

cies, national park, national forest), the level of government, the branch of govern-

ment, and the regulatory stage (Buzbee 2005). As one example, over 148 different

federal programs involving ten federal agencies have been created to manage

natural resources in the Great Lakes basin, not to mention the scores of local,

state, and regional agencies within the United States, Canadian federal and provin-

cial agencies, and international institutions with jurisdiction over the Great Lakes’

natural resources (United States General Accounting Office 2003). Even intra-

agency fragmentation is prevalent, with environmental agencies often consisting

of fairly autonomous divisions and regional offices (Geltman and Skroback 1998).

Thus, regulatory fragmentation is not just the allocation of authority between a

national government and constituent states; it exists within each sovereign and even

within individual agencies.

In addition to other potential critiques,1 some scholars have pointed out that

particularly for large-scale, broadly dispersed resource issues, regulatory fragmen-

tation can have the effect of impeding beneficial regulatory action. Ruhl and

Salzman (2010), for example, discuss the reticence of agencies to address complex

problems, which, by their nature, cannot be completely addressed under the juris-

diction of a single agency. Even more so than mitigation activities, adaptation to

climate change is a good example of such a collective action problem or ‘regulatory

commons’ (Buzbee 2003). The causes and significant effects of climate change are

widely recognized but cross a multitude of jurisdictional borders (Craig 2008), and

federal adaptation strategies are more difficult to implement than mitigation

1 These include claims that fragmented and overlapping governance can result in an inefficient

lack of finality, poor regulator accountability (Schapiro 2005), and the potential for inefficient

over-regulation when ‘numerous regulators are confronted with a more particularized project or

proposal with localized and discernible effects’ (Buzbee 2005, p. 349).
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strategies because they involve an even greater number and range of government

authorities (United States Congressional Budget Office 2005). Because of a number

of factors present in such a splintered regulatory setting—including the information

costs of developing a regulatory response, likely diluted credit,2 biases toward the

regulatory status quo, and the risk aversion of regulators—isolated regulators have

little incentive to proactively devote resources to gather information on or regulate

to curtail the localized effects of global climate change (Buzbee 2003). With

limited jurisdiction and information, government programs have little capacity to

learn and adapt.

Indeed, reports have consistently concluded that natural resources institutions in

the United States are still poorly equipped for climate change adaptation (Govern-

ment Accountability Office [GAO] 2007, 2009, 2011; Intergovernmental Panel on

Climate Change 2007; White House Council on Environmental Quality 2010; Pew

Center on Global Climate Change [Pew Report] 2010). The United States Congress

has yet to establish a comprehensive regulatory program directed at climate change

adaptation, and for many years government agencies failed to engage in meaningful

adaptation efforts. Increasingly, some federal and state resource agencies are finally

investigating and beginning to develop adaptation plans and responses (U.S. Fish

and Wildlife Service 2012; National Climate Assessment and Development Advi-

sory Committee 2013; GAO 2013), but many remain modest, in draft form, or

conceptual (GAO 2013; White House Council on Environmental Quality 2010;

Pew Report 2010). Despite an initial increased emphasis on adaptation planning

and funding (GAO 2011), resources have been cut (GAO 2013). Many agency

activities continue to ignore adaptation, while many of those actions that address it

focus on merely studying the problem and gathering information (GAO 2009,

2011). At least some state and federal officials have asserted that their narrow

jurisdiction leaves them lacking the information or authority to engage in adapta-

tion (GAO 2007, 2009, 2011).

4.2.2 Consolidate or Centralize ‘Substantive’
Decision-Making Authority

In response to the incentives toward inaction caused by regulatory fragmentation, a

familiar response is to call for changes in natural resource governance that central-

ize decision-making authority (Fortney 2006; Buzbee 2003). Consolidation of

decision-making might take any variety of forms. It might include a fundamental

reassembly of regulatory authority, such as through federal preemption of state

regulation in a particular field or the reorganization of fragmented authority.

Examples of the latter include the creation of the United States Department of

2 In fragmented regulatory contexts, a regulator has less incentive to act because credit will most

likely be divided among all regulators (Buzbee 2003).
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Homeland Security—in which a suite of federal agencies were combined and

rearranged—or calls for the integration of United States intelligence-gathering

responsibilities, which traditionally has been fragmented among many federal

agencies (O’Connell 2006).

The centralization of authority might also involve a more restrained ‘partial

de-fragmentation’. This might involve the consolidation of a couple of resource

programs, or the establishment of substantive review by a central governmental

authority (such as the President) of another’s functions (Buzbee 2003; Farber

2009). In any event, the intent is to consolidate substantive decision-making

authority in fewer and more central institutions.

In the United States, some have recommended the consolidation of climate

change adaptation planning power in the hands of a central federal authority. The

most prominent example of a proposed partial integration was included in the only

comprehensive climate change bill adopted to date by either chamber of the United

States Congress—Waxman-Markey’s American Clean Energy and Security Act of

2009 (ACES).3 The ultimately unsuccessful bill sought to significantly increase

executive oversight and control over both federal and state natural resource adap-

tation by consolidating authority in the President and Secretary of the Interior.

ACES would have established ‘an integrated Federal program’ (ACES § 471)

including a Natural Resources Climate Change Adaptation Panel headed by the

Chair of the Council on Environmental Quality (CEQ), a division of the Executive

Office of the President (ACES § 475). The Panel, which would have included the

heads of federal public land and natural resources agencies, would be tasked with

developing and implementing a National Resources Climate Change Adaptation

Strategy (ACES § 476). Though ACES would not have adopted a more fundamen-

tal consolidation such as requiring a single federal agency to carry out all natural

resource adaptation planning,4 it would have required the adoption of an adaptation

plan by each federal natural resources agency that would implement and be

consistent with the Strategy, as determined by the President (ACES § 478).

The institution of more centralized strategic planning, combined with mandated

executive review of individual agency plans, would have marked a substantial shift

toward more centralized natural resource management in the United States.

The broadest adaptation initiative actually implemented in the United States to

date, however, involves a much less centralized regime for adaptation planning.

Under Presidential Executive Order 13514, the CEQ, Office of Science and Tech-

nology Policy, and National Oceanic and Atmospheric Administration (NOAA)

were charged with co-chairing a federal Interagency Climate Change Adaptation

Task Force, which included more than 20 Federal government agencies (White

House Council on Environmental Quality 2010). White House CEQ Implementing

3 Though this bill was initially adopted by the House of Representatives, it was never adopted by

the Senate.
4 In contrast, a less integrated structure might require each federal agency to develop an adaptation

plan, but not require such plans to be consistent with a centralized adaptation strategy.
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Instructions (2011b) required federal agencies to submit information to CEQ

demonstrating that the agency is engaging in adaptation planning by a series of

deadlines, and CEQ has collected and makes available draft adaptation plans

developed pursuant to this process. This initiative thus provided the CEQ an (albeit

limited) oversight role in adaptation planning by other federal agencies. Presiden-

tial Executive Order 13653 (2013) replaced this Task Force with the Council on

Climate Preparedness and Resilience, which is comprised of 32 federal agencies

directed, in coordination with the Council, to identify and remove or reform barriers

that discourage climate resilience.

Increased centralization could include substantive limitations on the discretion

of states to engage in adaptation activities as well. For example, ACES would not

only have shifted responsibility for setting federal natural resource goals from

Congress or individual federal agencies to the Panel, but also from states to the

Panel. Any state that needed federal funding to assist it to adapt its natural resources

to the effects of climate change would have had to submit an adaptation plan to the

Secretary of the Interior, who could have disapproved the state plan if it deemed this

plan to be inconsistent with any goal, priority, or standard established by the Panel

under its broad authority to adopt a federal Strategy (ACES § 479). Though states

would do much of the natural resource adaptation work, the big-picture decision-

making would have been primarily federal.

However, as a growing number of scholars have reasoned, a more uniform

approach that consolidates or closely integrates decision-making institutions may

impede a number of the benefits of more decentralized governance. In addition to

the implausibility of eliminating already extensive regulatory segmentation

(Buzbee 2003; Ruhl 2010), many scholars have detailed the undesirability of

doing so (Ruhl and Salzman 2010; Buzbee 2003; Adelman and Engel 2007;

Schapiro 1999). While there may be benefits to reducing fragmentation in certain

circumstances,5 a decentralized federal system may allow for a diversity of tailored

approaches, promoting innovative management experimentation and creating the

opportunity for learning about the advantages and disadvantages of particular

management strategies (Adelman and Engel 2007). Initial local standards also

can serve as a proving ground or can catalyze more centralized authorities to

promulgate regulations (Engel 2006; Carlson 2009), ensuring regulatory progress

in spite of pressures from special interest groups (Adler 2005). As stated by

Adelman and Engel (2009): ‘Adaptive federalism simultaneously sustains compe-

titive legislation and administrative processes that promote the refinement of

policies. . .and processes that produce a diverse range of policy options’ (p. 290).

Some scholars also argue that the redundancy that occurs through multiple

overlapping but independent jurisdictions can prevent ‘group think’, agency cap-

ture, and promote agency competition that may yield better outcomes than

5 For example, such a case might exist if there is directly conflicting or redundant authority by

regulators without a discernable difference in subject matter competence. In addition, ‘local

research into health effects, safe exposure thresholds, and potential control strategies could be

duplicative. Accordingly, such research may be conducted more efficiently at the federal level’

(Adler 2005, p. 148).
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coordination (O’Connell 2006, p. 290; Schapiro 2005). Designed correctly, con-

current jurisdiction also has the potential to improve management decisions by

allowing a range of specialized subject matter competencies to be brought to bear

on a resource problem. Furthermore, each regulatory authority can serve as an

accountability check on the others.

A key endeavor for any framework for adapting to the effects of climate change

in the United States, then, is promoting the management innovation and opportu-

nities for learning associated with decentralized governance while reducing and

overcoming the inefficiencies that create collective action problems (Adelman and

Engel 2007). As stated by Adelman and Engel (2009): ‘The challenge is to maintain

a process of optimization, which leads to specialization and efficiencies while

cultivating a diversity of backup options in the wings’ (p. 290). Other related

challenges include determining when redundancy serves as a valuable fail safe or

merely an impediment to necessary action, and reconciling regulatory fragmen-

tation’s potential for decreasing agency accountability to the public with its poten-

tial for increasing interagency accountability.

4.2.3 Create Regional Collaborative or Coordinating
Networks

How can the United States’ federal system best accommodate these competing

objectives? Some assert considerable benefits from inter-governmental competition

(Adelman and Engel 2007), and decry the inefficiencies that come with too much

coordination (O’Connell 2006). Many, however, have emphasized the value of

agency dialogue and collaboration. Various natural resources scholars (Bardach

1998; Ruhl and Salzman 2010) and regulatory officials (U.S. Climate Change

Science Program 2008) have called for the development of networks that promote

interagency collaboration and coordination. Proponents of these decentralized

regional institutions emphasize the need to focus resource management on regu-

latory linkages around particular ecosystems or landscapes (Grumbine 1994;

Karkkainen 2008). Rather than combining institutions or providing one government

authority substantive oversight of another, the aim of these regional or ecosystem-

based institutions is to serve as a venue for agencies to discuss and possibly

coordinate regulatory activity. The expectation is that such opportunities for com-

munication and synchronization will reduce the effects of fragmentation without

resort to the consolidation of decision-making authority.

Though varying in structure, a wide number of inter-jurisdictional governance

experiments have been adopted in the United States. A few examples include the

Great Lakes Regional Collaboration (http://www.glrc.us/), the Chesapeake Bay

Program (http://www.chesapeakebay.net/index.aspx), and California’s Natural

Community Conservation Planning Act (2001). In fact, at present most natural

resources in the United States are managed not only through a number of local,
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state, and national authorities, but also regional intergovernmental networks offered

as venues for agency collaboration and cooperation.

Perhaps unsurprisingly, then, some initiatives by the federal government have

been created to serve as a coordinating network for addressing climate change

adaptation. The Interagency Climate Change Adaptation Task Force and Council

serve as collaborative and coordinating venues for federal agencies on climate

change adaptation planning. Other than the CEQ ensuring compliance with plan-

ning deadlines, federal agency participants in the Task Force did not have substan-

tial direct oversight or authority over others on adaptation activities. The Task

Force served primarily as a venue for Federal agencies to communicate, brainstorm,

and develop recommendations for the President on potential federal adaptation

strategies (White House Council on Environmental Quality 2010). The Task Force

has developed work groups and listening sessions with stakeholders and experts,

including state and local authorities, about what might be needed for adaptation

policy. Pursuant to these efforts, agencies are developing climate assessments and

beginning to formulate adaptation plans (GAO 2013). Similarly, the United States

Department of Interior has formed 22 regional landscape conservation cooperatives

to help local, state, tribal, regional, national and international authorities to begin to

coordinate adaptation planning regarding ecological resources (U.S. Fish and

Wildlife Service 2012). Under the Task Force, Council, and Interior initiatives,

however, individual agencies develop their own adaptation plans.

4.3 How Prevailing Models Fail to Manage Uncertainty

Unfortunately, the countless attempts to establish inter-jurisdictional networks in

the United States have generally made slow and limited progress in overcoming the

negative effects of fragmented governance. This is in large part because such

experiments, like other past approaches for managing overlapping authority, have

paid insufficient attention to the need to cultivate both interagency information

sharing and agency learning in the regulatory process. Without these two inter-

related features, the existing federal system governing natural resources in the

United States does a poor job managing uncertainty.

First, most network-based attempts to reduce the effects of fragmentation have

provided at best weak opportunities and incentives for inter-jurisdictional informa-

tion sharing and collaboration. These regulatory experiments seem to neglect the

fact that regulatory inaction is largely a symptom of a bigger problem—the

significant barrier to intergovernmental learning created by fragmented gover-

nance. Many agencies must cope with longstanding and widespread gaps in the

collection and management of scientific information relevant to regulatory

decision-making, including data sets that are incomplete, obsolete, or missing

information, and difficulties in managing the data that are available (Adler 2005).
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This is compounded by the fact that agency officials typically lack access to any

analyses or management strategies employed by other agencies, or even those by

other regional offices or divisions in the same agency (Karkkainen 2004). Regional

collaborations may provide the opportunity to interact with and perhaps learn from

a few other regulators on a common resource problem; but such networks rarely set

up systematic opportunities for information sharing within a collaboration (let alone

more broadly). Consequently, existing regional efforts have too often served as yet

another layer of fragmentation to the already disjointed regulatory landscape.

Because much existing information is not readily available, regulators are unable

to draw systematically from the experience of other regulators and reduce uncer-

tainty about the efficacy of particular strategies in addressing regulatory goals.

Failing to harness the collectively available information and experience leaves

regulators isolated and natural resources susceptible to regulatory gaps (Craig

2010). Ultimately, the existing regulatory framework provides little prospect for

managing the large-scale effects and considerable uncertainty to follow from

climate change. The fact that climate change effects on natural resources until

recently have been virtually ignored by this vast array of regulators, including those

regional networks specifically tasked with reducing the effects of fragmentation, is

telling.

Secondly, most existing natural resource programs in the United States fail to

encourage managers and regulators to learn methodically how to manage uncer-

tainty and make resource management progressively more effective at achieving

program goals. Regulatory programs are not designed to provide sufficient pressure

on resource managers to work with and reduce uncertainty by systematically

assessing and adjusting management approaches. In response to numerous critiques

of agencies for failing to develop resource management strategies that were endur-

ing and capable of adjusting to new information or changed circumstances, natural

resources agencies have increasingly adopted experimental protocols designed to

make resource management more adaptive (Camacho 2007). However, even these

adaptive management innovations have not been structured to require or otherwise

pressure managers to learn systematically from their own management experience

(Gregory et al. 2006).6 These experiments also fail to require or provide other

incentives for regulators to learn from the activities of similarly situated officials in

the same or other agencies. In essence, both conventional fragmented regulation

and existing regulatory experiments have failed to cultivate the systemic capacity to

manage uncertainty through learning.7

6 Evaluations of collaborative governance experiments have found that scarce information about

ecological processes, management strategies, and agency performance contributes greatly to

failure by collaborative experiments (Karkkainen 2008).
7 For a more detailed critique of the capacity of existing regulatory programs in the United States to

engage in adaptive learning, see Camacho (2009).
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4.4 Integrate Data Gathering and Standardize Adaptive

Governance

A governance model can respond to these criticisms and seek to manage uncertainty

by leaving decision-making decentralized but creating a network and consistent

framework for information generation, gathering and dissemination. This would

include creating a shared, easily accessible, adaptive, and interactive infrastructure

that promotes inter-jurisdictional information sharing on projected environmental

effects (including those from climate change) and potential management strategies

(Camacho 2011). A searchable repository would help managers draw from a

broader set of environmental data and analyses on the performance of management

strategies in diverse contexts (DiMento and Ingram 2005). However, drawing on

recent developments in virtual modes of collaboration, an adaptive and collabo-

rative learning infrastructure should move beyond the simple formation of a data

clearinghouse to form more interactive and adaptive virtual environment for creat-

ing and disseminating information relevant to climate change adaptation (Camacho

2011).

This model would lodge the fairly limited function of information coordination

with a central authority (such as the United States Library of Congress or the CEQ)

while allowing for resource management decisions to remain with each agency

delegated authority over a particular resource. Only requiring information flow

between resource managers accommodates many of the core benefits of decentral-

ized governance, neither requiring agency consolidation nor agreement on a parti-

cular strategy by all regulators with jurisdiction. As such, making such information

available is valuable whether agencies engage in collaborative efforts or in com-

petition.8 This approach is likely to be particularly useful for problems like climate

change adaptation, given the localized character of climate effects but the consi-

derable benefits to individual regulators of information-pooling (Salkin 2010).

Allowing regulators to tap a broader scientific data set and management expe-

rience helps curtail uncertainty, impediments to learning, and collective-action

problems that result from regulatory fragmentation. Through such a framework,

regulators could better learn from the successes and mistakes of other regulators in

their management of natural resources. In addition, regulators would serve as

sources of external pressure on other regulators to engage in monitoring, reporting,

and adjustment of adopted strategies. In this manner, innovations that promote

information-pooling and inter-jurisdictional communication could enrich agency

decision-making and decrease incentives for regulatory inaction.

The federal Interagency Climate Change Adaptation Task Force has called for

the creation of “an online interagency global change information portal/system to

8 ‘The complex scientific underpinnings of many environmental challenges favor allocation of

research and information sharing functions to the federal government. Even if inter-jurisdictional

competition is viewed as a good, one can embrace allocation of such information-gathering

functions to federal actors’ (Buzbee 2005, p. 353).
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provide ‘one-stop shopping’ for climate-related information” (White House Coun-

cil on Environmental Quality 2011a). Despite such recommendations, no compre-

hensive portal has been launched, though after several years a limited beta version

of an interagency portal system has been demonstrated (White House Council on

Environmental Quality 2011a, b) and there are disparate government sites that

collect selected government climate data (U.S. Global Change Research Program

2013; GAO 2013). Moreover, the Task Force unfortunately has ignored the grow-

ing cyber-technology on collaborative learning and has yet to provide an adequate

infrastructure to promote such information sharing (Camacho 2011). Encourag-

ingly, the new Presidential Executive Order 13653 (2013) has mandated the

development and provision of data and decision-support tools on climate prepared-

ness and resilience, as well as the establishment of a web-based portal for dissem-

inating such information.

A small-scale and incomplete example of a clearinghouse focused on climate

change was established by the United States Environmental Protection Agency

(EPA) as part of its National Estuaries Program. The National Estuaries Program

focuses on promoting intergovernmental collaboration on estuarine management,

but it had not created any systematic way for regional estuaries or constituent

agencies to share information or learn from others. However, in 2008 the EPA

established the Climate Ready Estuaries program, including a pilot ‘coastal toolkit’

that collected a range of internet links and documents to aid estuaries in identifying

vulnerabilities to, and adaptation planning for, climate change (Climate Ready

Estuaries n.d.).9 Nonetheless, this coastal toolkit is very limited in scope and

provides few opportunities for collaborative learning (Camacho 2011). Similarly,

the United States Geological Survey (2008) founded a National Climate Change

and Wildlife Science Center, including eight regional climate science centers. The

hope is that these centers will help synthesize climate information, help other

agencies develop adaptive management strategies, and facilitate partnerships. The

focus of these efforts is not on the assessment of management strategies but rather

on developing scientific information on the effects of climate change on resources.

The ACES bill would have improved on existing environmental agency infor-

mation gathering by requiring periodic vulnerability assessments, plans and strat-

egies on climate change adaptation, and establishment of a National Climate

Service in NOAA to coordinate with the United States Geological Survey’s

National Climate Change and Wildlife Science Center to create a process for

developing and providing science and information to assess and address the impacts

of climate change on natural resources (ACES 2009). The ACES bill would also

have required the National Climate Service to initiate and maintain a clearinghouse

that included information on projected climate change, the effects of such climatic

changes, and possible adaptation strategies, including hyperlinks to resources on

the internet (ACES 2009). Though this information-gathering and dissemination

9 The pilot program also designates six NEP estuaries for targeted technical support from EPA, and

intermittently hosts workshops that assemble officials with jurisdiction over estuaries to discuss

adaptation planning (Climate Ready Estuaries 2010).
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framework itself might have been fragmented and thus prone to the same regulatory

gaps that management agencies are, it nonetheless would have been an improve-

ment on the minimal information infrastructure that currently exists for natural

resource governance in the United States.

Nonetheless, a clearinghouse is only as useful as the information that it includes.

To truly promote intergovernmental learning on resource management, a clearing-

house would have to include information that today is rarely even generated by

resource agencies—systematic data on the past performance of management stra-

tegies in accomplishing regulatory goals. Like other clearinghouses, neither the

Climate Ready Estuaries toolkit nor the now-defunct ACES bill required the

collection and incorporation of systematic evidence on management strategies

and programs. Similarly, the National Climate Change and Wildlife Science Center

does not appear to contemplate developing and incorporating regular and on-going

data on the performance of management strategies and agencies. Though the

Interagency Climate Change Adaptation Task Force does advise agencies to share

and adaptively manage information for adaptation planning, it ignores the lessons

of prior uses of adaptive management and does not require concrete triggers for or

otherwise incentivize agencies to engage in continued assessment and adjustment

of management decisions (Camacho 2011).

Accordingly, Congress should also adopt an adaptive governance framework in

which Congress defines clear goals and targets for adaptation, and requires agencies

to regularly monitor, assess, and adjust adopted management strategies based on

their performance toward such goals and targets. By combining this framework

with a robust and coordinated clearinghouse, adaptive governance would prolifer-

ate opportunities for information sharing and cultivate learning. This in turn should

help reduce the barriers to regulation exacerbated by uncertainty. Furthermore,

providing a transparent means for assessing agency progress toward regulatory

goals would help promote more effective agency decision-making and serve to

make agencies more accountable to legislatures and the public.10

4.5 Conclusion

Established models of federalism reasonably contemplate dispersed and over-

lapping authority as vital to cultivating diversity, innovation, and ultimately more

effective regulation. However, conventional natural resource regulation in the

United States is poorly designed to promote these potential benefits, leaving

resource managers isolated in addressing uncertain regulatory problems and failing

to pressure regulators to learn. Prevailing responses for addressing this shortcoming

seek either to consolidate or create venues for promoting collaborative decision-

making, but these approaches have insufficiently attended to the core challenge of

10 For a more comprehensive delineation of such an inter-jurisdictional adaptive governance

framework, see Camacho (2009, 2011).
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reducing and managing uncertainty. In short, natural resource managers and policy-

makers not only lack information about future effects and the value of management

strategies in particular contexts, they also lack the infrastructure to gain such

information.

Unfortunately, few emerging adaptation strategies in the United States ade-

quately seek to alter the existing federal system to provide private and public actors

the capacity and incentive to manage the uncertainties of climate change. Even the

most robust federal legislative proposals and regulatory actions to date in the United

States largely ignore agency learning and accountability. They fail to articulate

goals against which agencies would have to assess the performance of adopted

plans, hindering the capacity for agencies (and others) to evaluate the effectiveness

of adopted strategies. To induce more effective natural resource governance, the

United States Congress must establish and refine a shared information framework

that creates, collects, and disseminates information on management strategies and

the environment. Such a concurrent federal system can reduce the barriers to

effective action, cultivate a diverse range of management options that facilitates

collective learning, and help reduce uncertainty and manage the effects of climate

change.
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Chapter 5

Adaptation Strategies in the Netherlands

Joyeeta Gupta, Judith E.M. Klostermann, Emmy Bergsma, and Pieter Jong

5.1 Introduction

Although climate change has been prominently featured on the global scientific and

political agendas since the World Climate Conference in 1979 (WCC 1979), the

specific importance of adaptation to climate change has only been underlined about

20 years later. The Netherlands, because it lies largely under sea level, has much

to benefit from climate change adaptation. Surprisingly, however, although the

Netherlands has been very active in pursuing international climate change politics,

the country has not put much effort in politicizing climate change adaptation

internationally in this early period and domestically published its National Adap-

tation Strategy only as late as 2007. This chapter attempts to explain the evolution

of Dutch climate change adaptation strategies. It examines adaptation policies in
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four climate-related sectors (water, nature, agriculture and spatial planning) to

identify general patterns regarding adaptation strategies in the Netherlands.

When climate change entered international politics in the 1970s and 1980s,

international discussions and efforts focussed on counteracting or mitigating the

causes of climate change. At the World Climate Conference (WCC 1979), the

Hague summit on global environmental issues for Heads of State (Hague Confer-

ence 1989) and the Noordwijk Conference on Climate Change (Noordwijk Con-

ference 1989), the emphasis was on realizing the seriousness of the impacts of the

climate change problem, and—based on that realization—to promote efforts in the

area of greenhouse gas mitigation. Although the first set of reports of the Intergov-

ernmental Panel on Climate Change did indeed include a report on impacts and

adaptation measures (IPCC-3 1990), when the United Nations Framework Conven-

tion on Climate Change (UNFCCC 1992) was finally adopted in 1992, the emphasis

was clearly on mitigation as a global issue and adaptation as a local issue (Bodansky

1993). This emphasis was created for three reasons: to disconnect liability for

impacts and related adaptation measures from the emissions at the global level; to

make sure adaptation is not treated as a surrogate for mitigation, hence, to promote

global action on mitigation; and finally, in recognition of the fact that adaptation

measures are context-specific and therefore best constructed and negotiated at local

level. However, at the start of the twenty-first century, calls have been increasingly

made to “lift the taboo”1 on climate change adaptation within international politics.

In the Netherlands, similar trends can be found. While there was a flurry of

interest in adaptation-related issues in the early 1990s, the emphasis in that decade

was on mitigation. It is only in the post-2000 period that there is a gradual

re-emergence of the adaptation challenge on the domestic agenda. The following

sections elaborate on this in some detail. This chapter is a further analysis based on

a content analysis of the relevant policy and legal documents in the Netherlands

(Klostermann et al. 2010).

5.2 The Evolution of Climate Policy in the Netherlands

Historically, the Netherlands as a low-lying country has always fought against

water—the sea and the river! Since the twelfth century water management author-

ities have managed Dutch water issues; while this institutional structure was long

characterized by high fragmentation, centralization efforts in Dutch water manage-

ment started in the late eighteenth century under French influence and is currently

still on-going; the number of local water boards has, for example, been reduced

from about 2,500 in the 1950s to only 26 up to now, and the Delta Act (2011),

included in the 2009 Water Act, intends to strengthen national coordination in flood

1 This expression has been borrowed from Pielke’s et al. (2007) commentary in Nature in which

they argue for rehabilitating adaptation in international climate change politics.
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management. This long tradition of being able to manage the water despite being

below sea level has created a sense of confidence in the Netherlands that it will be

able to cope with the impacts of climate change.

Despite its long history with water management, Dutch climate policy in the

1990s focussed mainly on mitigation. In the first National Environmental Policy

Plan of 1988, the government adopted a mitigation target of stabilizing CO2

emissions by 2000 at 1990 levels (VROM 1989). A year later, the newly elected

government enthusiastically revised this target to stabilizing CO2 emissions by

1994 and reducing them by 3–5 % by 2000. In 1991, the Policy Note on Climate

Change (VROM 1991) developed mitigation policies, which were further revised in

the second policy note of 1996 (VROM 1996). It should be noted that these

ambitious targets were not supported broadly by other ministries and social actors

and were not ultimately achieved. In the meanwhile, the Netherlands ratified the

1992 United Nations Framework Convention on Climate Change as well as the

1997 Kyoto Protocol (United Nations 1997) which committed the Netherlands to

contribute to an overall goal for developed countries of a �5.2 % reduction of

emissions from 1990 levels by 2005. This translated into a �6 % reduction of

emissions for the Netherlands. In the run-up to the Copenhagen negotiations on

Climate Change, the Netherlands committed itself to reducing its emissions by

30 % in 2020 compared to 1990 levels. In an effort to engage local actors and other

ministries, the Netherlands has developed mitigation policies in collaboration with

provincial and municipal actors since 1999.

While there have been developments in water management policies in the

Netherlands in the beginning of the 1990s (e.g. VenW 1990), climate change

adaptation was not seriously considered in any of the early policy documents within

this domain. The reasoning was that if there was enough attention paid to miti-

gation, there would be less attention needed for adaptation. A parallel reasoning

was evident at the global level, where apart from listing a series of potential

adaptation measures, there were no real commitments with respect to adaptation

either in the Climate Convention or in the Kyoto Protocol. However, pressure from

the developing countries led to reconsideration of the funding rules for adaptation

as applied by the Global Environment Facility; the decision was made to set up an

Adaptation Fund from the proceeds of the Clean Development Mechanism under

the Kyoto Protocol; as well as to finance the National Adaptation Plans of Action of

the Least Developed Countries. A series of meetings of the Conference of the

Parties in Nairobi and thereafter focused on the importance of adaptation strategies

for developing countries. The Katrina disaster in 2005 in the United States pointed

attention to the fact that even the developed countries could be increasingly

vulnerable to the impacts of climate change. In the Netherlands, floods in 1995

and water problems of the late 1990s increased the awareness of adaptation needs.

This led to the establishment of a Commission on Water Management for the

twenty-first century and a series of measures have been taken since then.

A study of the adaptation strategies of the Netherlands is not a simple and

straightforward exercise (Klostermann et al. 2009). More than 90 documents pro-

vide the basic information regarding the evolution of explicit and implicit
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adaptation strategies. These can be clustered, although not without some difficulty,

in terms of general adaptation strategies and adaptation strategies focusing on four

specific sectors—nature, spatial planning, agriculture and water. The choice of four

sectors is clearly limited as the National Program for Spatial Adaptation to Climate

Change (ARK program; VROM 2006a) identifies nine sectors that are relevant to

consider when thinking about climate change adaptation in the Netherlands. How-

ever, this chapter focuses on the four sectors that are most strongly related to land

use, since land use planning is generally considered to provide the overarching

framework for most adaptation strategies in the Netherlands (see VROM 2006a).

The following sections thus describe the general adaptation strategies, and the

strategies that operate in the four identified sectors.

5.3 General Adaptation Strategies

This section divides adaptation strategies into two phases—the pre-2004 phase and

the post-2004 phase.

5.3.1 Pre-2004 Policy Approaches

In the pre-2004 period, three key general measures were taken which have rele-

vance for adaptation. The first is the adoption of the Environmental Management

Act of 1993 (EMA 1993), which is a living document and is regularly updated. It

did not focus on climate change, but created a number of incentives that can easily

be adapted for use and application in an adaptation strategy. These include envi-

ronmental plans, environmental impact assessments (EIAs), environmental quality

standards, environmental permits, reporting and enforcement rules. It also includes

environmental subsidies, taxes and provisions for damage compensation. In reac-

tion to the 1995 floods, a law on Compensation of Damage in case of Disasters and

Accidents (Disasters Compensation Law 1998) was adopted in 1998 which pro-

vides a financial safety net for damage caused by large-scale events, including

weather events. The Ministry of Internal Affairs is empowered to activate this law

when a large-scale event happens. Since 2000, the Dutch government is obliged to

prepare an annual Environmental Balance that assesses which environmental goals

have or have not been met and where action should be focused. This assessment is

based on the goals set in the regularly updated National Environmental Policy

Plans, which was revised for the fourth time in 2001 (VROM 2001). However, these

documents do not explicitly include climate-related or adaptation-related goals and

strategies.
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5.3.2 Post-2004 Approaches

In the post-2004 period, there has been a more rapid focus on climate change and

adaptation. While in various (scientific) reports and at different conferences the

urgency of taking adaptation measures was established, most Dutch environmental

policy at the beginning of this century still did not explicitly include adaptation

strategies. Key scientific documents in this period include the Climate Change

Report of the House of Representatives (Rooijers et al. 2004) which, although it

focuses more on mitigation, does emphasize the need to deal with floods and

droughts and to provide adaptation financing to developing countries. In 2005,

seven Senators under the leadership of Lemstra submitted a motion that existing

spatial planning did not adequately take climate change into account and this

motion was unanimously adopted (Lemstra 2005). In 2006, the Scientific Council

for Government Policy (WRR 2006) argued persuasively that adaptation should be

seen as a ‘no-regrets’ policy; at the national level the focus should be on the water

and allied sectors to improve flood defenses since existing safety norms in the

sector were out-of-date. The Council furthermore argued that adaptation measures

could best be developed regionally since they are context relevant. Finally, the

document noted that there needed to be better links between the water and spatial

planning sectors, but that spatial planning alone may not be enough. The document

also noted that, since climate change impacts directly affect individuals, it is

essential to involve and engage stakeholders who may then be more willing to

take action.

In reaction to these reports, the Dutch Government launched two adaptation

policies in 2006—the Think Ahead Campaign2 which focused, inter alia, on the

potential extreme weather events and floods that may affect the Netherlands and the

role of individuals in dealing with these events; and the Agenda for the Future

VROM (2006b) which argues that climate change calls for understanding and

revisiting the responsibilities of the different actors and that more responsibility

should be passed on to the citizen. Additionally, a collaboration between various

governmental actors—ministries, provinces, municipalities and water authorities—

and non-governmental organizations adopted the ARK program in 2006 (National

Program for Spatial Adaptation to Climate Change 2006–2014; VROM 2006a)

which focuses on climate-proofing nine sectors in the Netherlands through spatial

planning.

Since that moment on, adaptation issues increasingly received attention from the

scientific community and governmental actors. In 2007, the Netherlands Environ-

ment Assessment Agency (Mathijssen et al. 2007) organized a conference to reflect

on climate change adaptation issues and concluded that there was a need to focus

not only on obvious risks in the water sector but also on more latent risks caused by

climate change. It focuses specifically on the need to deal with the uncertainty of

impacts; uncertain impacts call for taking risky approaches and evaluating them, for

2 See: http://www.denkvooruit.nl. Accessed 08 November 2013.
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generalized rather than specific approaches, for strong leadership, for an under-

standing of what can be planned in advance and what not, and finally it calls for

incorporating multiple problem definitions by building on different stakeholder

perspectives.

That same year, scientific work on climate change adaptation was integrated into

a research document called the Route Planner (Van Drunen 2006) which identified

96 different measures that can be of relevance to the Netherlands. These measures

were classified into different categories, namely: importance, urgency, no-regret

measures, additional effects, mitigation effect and complexity (weighted sum of

technological, social and institutional complexity). The Route Planner notes that

the maximum available options are in the water sector and the lowest in the health

sector; and that the biggest challenge is institutional complexity, which often stands

in the way of the simplest measures. For example, the policy Room for the River,

which tries to provide more space for the river to overflow, faces a number of

institutional challenges especially from Spatial Planning Law. The authors call for

flexible institutions that can cope with the new kinds of challenges imposed on

them. In the same year, the Council for the Ministry of Housing, Spatial Planning

and the Environment (VROM Council 2007) argued that uncertainty in climate

science calls for structural, offensive and flexible long-term options. Such options

should be robust enough to cope with not just the middle scenarios but also the

extreme scenarios. Amongst other issues, it mentioned the need for establishing a

watchdog to ensure that policies are implemented and to avoid administrative

complexity.

Also in 2007, participants in the ARK program adopted the National Adaptation

Strategy (VROM 2007a), which focuses on adaptation as primarily a spatial

challenge and tries to limit risks within specific compartmentalized areas within

specific dike rings. It also aims to use existing ecological processes to deal with

climate change. The document focuses on hard measures (technological measures)

and calls for the mobilization of large-scale investments.

In the period that followed, several policies were launched that aimed to clarify

the different responsibilities for climate change adaptation. In April 2007, for

example, the National Risk Strategy (BZK 2007) was adopted. This document

identifies climate risks such as floods, droughts and health hazards such as flue

pandemics and discusses the significance of each. It argues that crisis management

involves differentiated roles for government and citizens. In June 2007, a policy

vision “Working Together, Living Together” (AZ 2007) was adopted which

focuses on climate proofing the Netherlands through a spatial framework in line

with the central vision of all Balkenende cabinets “decentralize where possible,

centralize where necessary”. And in 2010, a Law on Safety Areas was adopted that

allocates various responsibilities to deal with calamities, amongst others those

related to water issues.

Table 5.1 provides a chronological listing of measures that have some relevance

for adaptation in the Netherlands.
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Table 5.1 Chronological general adaptation measures in the Netherlands (compiled from

Klostermann et al. 2010)

Year/type Institution Focus

1993 Law Environmental Management

Act

Not on climate change; but can be adapted:

includes EIA, standards, permits, reporting,

enforcement rules; subsidies, taxes,

compensation

1998 Law Compensation of damage in

case of disasters and

accidents

Safety net for large scale-events

2000

Monitoring

Environmental balance Takes climate change into account

2001 Policy Ministries: National Environ-

mental Policy Plan—4

Adaptation inadequately covered

2004 Science House of Representatives:

Climate Change Report

Mitigation; adaptation discusses dealing with

floods and droughts and an adaptation fund

for developing countries

2005 Motion House of Representatives:

Lemstra Motion adopted

Spatial policy should take climate change into

account; FES (Economic Structuration Fund)

money should be used also for knowledge

infrastructure

2006 Policy Agenda for the Future Changes responsibilities for climate change;

more responsibility on the citizen

2006 Policy Government: Think Ahead

Campaign

Extreme weather events, floods and the role of

individuals

2006 Advice Scientific Council for Gov-

ernment Policy

Adaptation is a ‘no-regrets’, regional option; link

spatial planning to water sector

2006 Policy Collaborative program: ARK Climate-proof Netherlands for nine sectors

through spatial planning

2007 Science The Netherlands Environment

Assessment Agency

Focus on obvious and latent risks; policy should

deal with uncertainty

2007 Science Collaborative research: Route

Planner

Lists 96 different options for climate-proofing;

stakeholder participation

2007 Advice VROM Council Report Uncertainty calls for structural, offensive and

flexible long-term options; need for watchdog

2007 Policy Collaborative program:

National Adaptation

Strategy

Adaptation is a spatial issue; compartmentalize

risk; use ecological processes; hard measures;

need for large-scale investments

2007 Policy Cabinet: National risk

strategy

Identifies climate risks: floods, droughts, flue

pandemic; crisis management involving dif-

ferentiated roles for government and citizens.

2007 Policy Cabinet: Working Together,

Living together

Climate-proofing through spatial framework

2010 Law Law on Safety Regions Allocation of responsibilities to deal with

calamities
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5.4 Agriculture

The agricultural sector in the Netherlands is one of the oldest sectors and is hugely

influenced by developments at the international level within the World Trade

Organization, at the European Union level within the Common Agricultural Policy

(EC 2009) and global markets.

The agricultural sector does not formally and explicitly discuss climate change

and adaptation. The 1993 Environmental Management Act (EMA 1993) includes

regulations with respect to environmental impacts of agricultural practices. In the

last decade of the twentieth century, the Dutch agricultural sector increasingly had

to deal with extreme rainfall causing damage to crops. Several arrangements

administered by different governmental bodies were in place to compensate farmers

for their losses. This constellation of arrangements was criticised for its differen-

tiating and non-committal character (Duin and Mesu 1995). The 1998 Disasters

Compensation Law intended to centralize all damage compensation regulations

into one arrangement; however, other regulations also continued to exist for the

agricultural sector. For example, several studies to evaluate the possibilities for

agrarian insurances were performed (e.g. LTO-Nederland 1999; IRMA 2000) and

now, several insurance companies offer rain insurances to farmers. This develop-

ment seems to shift some responsibility to the farmers by requiring them to insure

against extreme rain. Next to these private initiatives, there are also some public

arrangements that financially support farmers who have to deal with losses due to

rainfall.

In 2004, the government’s Agenda for a Living Countryside (LNV 2004)

emphasized that non-agricultural policies and laws would have to play a critical

part in helping to address climate-related water problems.

In 2005, two research and advisory documents were critical. The Social Eco-

nomic Council came up with a report (SER 2005) about the opportunities for rural

areas and argued that these opportunities can be optimized by linking national with

European policies and mobilizing local actors. Climate adaptation is not mentioned

in this report. However, the report focuses on the entrepreneurial and adaptive role

of the farmer. The Ministry of Agriculture’s report ‘Choice for Agriculture’ (LNV

2005) focused on potential agricultural developments and aims at informing

farmers about these potential developments to enhance their adaptive capacity.

In 2006, a Company Premium (LNV 2009) was established and a Fertilizer Law

(2006) was adopted. The Company Premium is a follow-up to the changes made to

the EU Common Agricultural Policy (EC 2009) and offers income support delinked

from production to farmers if they meet some criteria. This premium does not

mention climate change adaptation. The Fertilizer law was established also as a

follow-up to the non-compliance of the Netherlands to the EU Nitrates Directive

(Dienst Regelingen 2008) and provides emission standards and rules on the use of

fertilizers. This too does not take climate change into account but will perhaps need

modification to do so.
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In 2007, the government adopted first a strategy on rural development and then a

policy. The strategy (LNV 2007a) describes how financial means from the Euro-

pean Agricultural Fund for Rural Development (EAFRD) will be allocated to local

projects that combat biodiversity loss and climate change, and maintain water

quality and quantity. The policy links up with the goals in the European Rural

Development Policy (European Council 2006) focusing on the competitiveness of

the agricultural and forestry sector; improving the environment and the countryside;

improving the quality of life in rural areas and encouraging diversification of the

rural economy; and building local capacity for employment and diversification

through a leader-approach (i.e. a bottom-up approach stimulating the involvement

of local actors). Although climate change is not specified, it is expected that these

subsidies will help farmers to adapt. In the same year, the Rural Areas Development

Act (WILG 2007) was adopted, which although it does not address climate adap-

tation could easily be adapted to do so. This Act divides responsibilities between the

central and provincial governments with the latter held accountable for achieving

rural goals. The key tool used in this document is spatial planning. This Act creates

a financial investment instrument (Investment Budget Rural Areas (ILG) which

provides budgets to provinces. It also changes some rules of the Agricultural Land

(Transactions) Act (WAG 1981). This act now empowers provinces to rearrange

and redistribute land if there is need to do so based on certain principles; and to

reconstruct land areas to reduce chemical pollution, acidification and stench.

In 2010, the subsidy scheme for Rural Area Management revised the existing

three subsidy schemes for nature management, agricultural nature management and

private management of natural and agricultural ground (Dienst Regelingen, IPO,

SNL 2009). It includes some EU funds and hence EU criteria. These measures

indicate a growing integration of different measures and laws into a common legal

and subsidy system.

Table 5.2 provides a chronological listing of measures that have some relevance

for adaptation in the Netherlands.

5.5 Nature

The Netherlands is a densely populated small country; nature reserves are thus

concentrated in relatively small areas. Regulations in this area are of relatively

recent origin and quite often regulated from Brussels—e.g. The Habitats Directive

(European Council 1992) and the Birds Directive (European Council 1979). In

1967 the Nature Conservation Law (NCL 1967) was adopted and provided the

framework for action for the coming decades.

The Forestry Act of 1981 aims at protecting lands currently under forests from

land use change until and unless there is a significantly important public good to be

served. This Act includes reporting, replanting and compensation obligations and a

prohibition on felling.
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Table 5.2 Chronological implicit and explicit adaptation measures in the agricultural sector in the

Netherlands (compiled from Klostermann et al. 2010)

Year/type Institution Content

2004 Policy Agenda for a Living Countryside Recognizes climate-related water chal-

lenges and the role of non-agricultural

laws (e.g. NEN) in addressing these.

Focuses on decentralization. Spatial

planning has a limited role.

2005 Advice SER: Opportunities for Rural Areas

in the Netherlands

Opportunities optimized by linking

national with EU policies and

mobilizing local actors. Climate

adaptation not mentioned and the role

of the entrepreneur is emphasized.

2005 Vision Ministry of Agriculture: The Choice

for Agriculture

Describes potential agricultural develop-

ments and aims at informing farmers to

enhance their adaptive capacity.

2006 Subsidy Company Premium Provides income support delinked from

production to farmers upon conditions;

climate change not addressed.

2006 Law Fertilizer law Creates emission norms and use norms for

fertilizers; climate change not

addressed.

2007 Vision Dutch Strategy for Rural

Development 2007–2013

Describes how the EU EAFRD will be

allocated to local projects on

biodiversity, climate change and water

quality and quantity.

2007 Policy Dutch Rural Development Policy

2007–2013 (RDP2/POP2)

Linked to EU ERDP goals. Although

climate change is not mentioned,

subsidies could help farmers adapt.

2007 Law Rural Areas Development Act

(WILG)

Does not address climate adaptation

explicitly but could easily be adapted to

do so. Provinces are accountable for

achieving rural goals. Creates ILG to

finance provinces and WAG to

empower provinces to rearrange and

reconstruct land if needed based on

certain principles.

2007 Policy Agenda for a Living Countryside

2007–2013

Decentralizes responsibilities to provinces.

The multi-year programs between

water authorities and municipalities

incorporate WILG and ILG.

2010 Policy Subsidy system for Nature and

Landscape Management

Subsidizes public and private nature

management on agricultural lands.

– Miscellaneous (public and private)

compensation schemes for

damage compensation to farmers

Public and private insurances for a contri-

bution in crop damage compensation

caused by (extreme) rainfall to farmers,

placing more responsibility at the level

of farmers.

– Miscellaneous subsidy schemes on

nuts, cattle farms, etc.

There are a number of sector specific

subsidies that could perhaps be modi-

fied for use to help the sector adapt.
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In 1990 the Ministry of Agriculture, Nature Management and Fisheries adopted

the Nature Policy Plan (NPP 1990) and introduced the concept of the National

Ecological Network (NEN), a concept that aimed to counter the increasing frag-

mentation and isolation of species in specific pockets of land, by developing

corridors for species to move around. These ecological zones are to be created

and achieved by 2018 and are to ensure the resilience of the Dutch species, although

at the time climate change was not taken into account. This omission has been

remedied in a number of studies undertaken since then (Routeplanner 2007; Vos

et al. 2007). This concept (NEN) has been integrated into a number of different laws

including the WILG.

Five years later in 1995, the NEN was officially adopted in a Spatial Plan for the

Rural Area and its related key planning decision (LNV 1995). Several policy

documents after that further elaborate on the NEN, and promote the management

of nature in relation to agriculture and water. In this context, the impacts of climate

change are taken into account. The obligations for nature protection in the rural

areas are targeted at provinces and water authorities. The role of land owners in this

is emphasized. For example, the concept of a National Climate Buffer, referring to

the creation of a natural zone that can absorb climate shocks, is proposed as an

extension for the NEN.

In 1998, the Nature Conservation Law of 1967 was amended and focused on

protecting areas and landscapes (and not species) through mandating the prepara-

tion of nature policy plans with a maximum interval of 8 years, the development of

vision statements, designation decisions, preservation goals, management plans,

permits and compensation rules, as well as monitoring and enforcement. Also, since

1998, Nature Balances have been made annually that describe the impacts of

climate change on nature but do not discuss potential adaptation options. The

Nature Exploration documents focus on how different climate scenarios may

impact on the achievement of the national target.

Also in 1998 the Flora and Fauna Act (1998) was adopted. This implements the

international Convention on endangered species (CITES) and the EU Birds and

Habitat Regulations, and aims at protecting endangered species through rules on

hunting, trade and ownership, the ‘no-unless’ rule, and a fauna fund to finance these

activities. The ‘no-unless’ rule does not allow land use change unless there are no

alternatives and the changes are perceived to be in the national interest. This law has

not taken climate change explicitly into account.

In 2000, the ministry adopted the Nature for People, People for Nature policy

(LNV 2000). It draws attention to raising public attention and support for nature as

well as emphasizing that Dutch nature is unique. It uses the climate change problem

to emphasize the role of nature in contributing to water management and refers to

the concept of Room for the River. It promotes the implementation of multi-level

regulations, provides financial incentives and a greening of the Dutch tax system

and educational incentives. The concept of the National landscape is expected to

help integrate the rural and aesthetic functions of the landscape. This document

promotes land acquisition and spatial planning of areas for the National Ecological

Network. Also, this policy note introduced the concept of robust ecological

5 Adaptation Strategies in the Netherlands 65



corridors as additions to the NEN. While ecological corridors, or climate buffers,

have not been officially included in the NEN, 19 national climate buffer projects,

supported by payments from the HighWater Security Program, have been initiated3

(Rijkswaterstaat 2007).

In 2007, the Ministry of LNV published a policy document which provides clear

rules with respect to interpreting the NEN and explains how the concepts of ‘no-

unless’, ‘compensation rule’,4 ‘redemarcating the NEN’5 and ‘the NEN balance

approach’6 should be interpreted (LNV 2007b). However, while the NEN is a key

policy for nature management in the Netherlands, its financing has been reduced

and its policy goals have been softened by the previous government (cabinet Rutte

2010–2012), amongst others pressured by the economic recession. The future status

of the NEN has become insecure.

As in other sectors, a coming together of different measures is visible in the

Dutch nature sector. Table 5.3 sums up the key policies.

5.6 Water

The Netherlands, as has been mentioned before, lies largely below sea level. It is a

delta country with four major rivers (Rhine, Meuse, Scheldt and Ems). Its coast

needs to be protected by man-made dunes, dikes and other structures. The water

sector is perhaps the most regulated sector in the Netherlands. This section only

examines the recent and most relevant regulations and policy decisions that deal

with this sector.

In 1990, a New Coastal Defence Policy (VenW 1990) for the Netherlands was

adopted. It explained that following the 1953 floods, the dikes and dunes along the

North Sea were raised to ‘Delta Height’. The protection should ensure that regions

would be protected from the extremes of a 1 in 10,000 year storm (Annex II of the

Water Act 2009). Given the potential impacts of climate change and following

several studies, four options were identified: retreat; selective preservation; preser-

vation; and seaward expansion. In the 1990 Coastal Defence Policy, the choice for

dynamic preservation was made (dynamic to allow for some ‘natural’ movement of

the shoreline), but the preservation goal aimed at both combating coastal erosion

and dealing with sea level rise, primarily through sand nourishments and replen-

ishment and stone revetments in weak locations. Dyke protection was to be

3 See also: http://www.klimaatbuffers.nl/english-homepage-2. Accessed 08 November 2013.
4 If spatial developments are allowed, negative impacts on nature should be mitigated and

remaining damage should be compensated.
5 Allows changing the borders of NEN areas on a small scale when this has a positive effect on

quality or quantity. When it happens for other reasons, the ‘no-unless’ principle applies.
6 A development approach allowing an integrated approach to NEN areas combining different

qualitative or quantitative aims.
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undertaken by maintenance while dune coasts were to be allowed some dynamic

movement.

In 1996, a program for testing the flood defences every 5 years was established—

to see if these still meet the safety norms. The test conducted in 2006 revealed that

24 % of the barriers did not meet the norms. This led to the establishment of a High

Water Security Program in 2006 (Rijkswaterstaat 2007) with 93 measures that

needed to be undertaken and would cost 2.3 billion Euros.

In the second half of the 1990s, two near-floods in the Netherlands led to the

establishment of a Commission on Water Management for the twenty-first Century.

The Commission’s 1999 report (Commissie Waterbeheer 2000) concluded that the

greatest challenges were in integrating and linking the water sector to spatial

planning objectives and developments. The Commission recommended a clarifica-

tion of responsibilities, greater collaboration between the different concerned actors

including scientists, the promotion of no-regrets measures and the need to raise

Table 5.3 Chronological implicit and explicit nature measures in the nature sector in the

Netherlands (compiled from Klostermann et al. 2010)

Year/type Institution Content

1967 Law Nature Conservation Law Framework for conservation

1981 Law Forestry Act Protects forests through reporting, replanting

and compensation obligations and a

prohibition on felling.

1990 Policy Nature Policy Plan National Ecological Network (NEN) to be

created by 2018

1995/2001 Policy Spatial Plan for the Rural Area Elaborates further on NEN; sees water as

an organizing principle; delegates

responsibility to decentralized govern-

ments and farmers.

1998 Law Nature Conservation law,

amended

Calls for regular nature policy plans,

vision statements, designation decisions,

preservation goals, management plans,

permits and compensation rules,

monitoring and enforcement

1998 Policy Nature explorations and

balances

Annual reports on the nature sector by

Netherlands Environmental Assessment

Agency

1998 Law Flora and Fauna Act Protects endangered species through rules

on hunting, trade and ownership, the

‘no-unless’ rule and a fauna fund; does not

explicitly take climate change into

account

2000 Policy Nature for People, People for

Nature

Land acquisition and spatial protection of

NEN; incentives and taxes; education;

climate change addressed

2000 Policy Nature Policy Plan Promotes robust ecological corridors and

climate buffers

2007 Rules of the NEN Document that interprets key terms—NEN,

compensation, no-unless, NEN balance

approach
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additional resources to deal with the problem. The report recommended that excess

water should be retained upstream, in surface water, and, if necessary, in temporary

basins.

In 2000, the Third Policy Note on Coasts (VenW 2000) was adopted. It focused

on strengthening coastal protection by focusing on the weak parts of the coastal

protection chain and dynamic maintenance of the coastal boundaries including

through sand replenishment. In 2003, based on an assessment of the weak links in

the coastal defence system, the government adopted a program focusing on ten

weak links. Appropriate policy is being developed in these regions (VenW 2003).

In 2003, the different administrative and social actors came together to adopt the

National Administrative Accord on Water (NAW 2003) and decided to develop

policies for areas that fall outside the formal dike protection of the Netherlands,

and a policy line to manage the coastal areas with special attention for the parts of

the coast that have weaker protection. The NAW approach was evaluated in 2006

and the evaluation concluded, inter alia, that the approaches adopted were very

complex and that the financial responsibilities were not always clear. In 2008, the

NAW was made up-to-date based on the latest information about climate scenarios

and the obligations that flowed from the European Water Framework Directive.

That same year, a water test was included in the Spatial Planning Act which calls

for testing spatial planning for their impacts on water quality and quantity (RIZA

2003).

In 2006, the third policy note (VROM 2007b) focusing on the Waddenzee was

adopted. 90 % of this area is seen as a National Nature Monument and is also

covered by the Habitats Directive of the European Union. The document calls for

prevention of pollution discharges into the sea, greater cooperation with Germany

and Denmark and appropriate policy with respect to gas and fish exploitation.

A 2006 Policy Document (Policy Guideline for Major Rivers: VenW and

VROM (2006) replaced a 1997 policy document to focus on room for the river.

This document was drawn up in cooperation with social actors. In 2007, a decision

was taken to make Room for the River; this was a major shift in mindset from

creating hard protective measures to allowing the rivers space to overflow in

selected areas if necessary. This includes 40 context-related measures related to

the Rhine and the Meuse.

The 2007 evaluation of the Third Policy on Coasts was positive and

recommended specific rules regarding areas outside dike protection, weak links in

the coastal defence system and sand replenishment. In the same year, a revised law

on the water authorities (Water Authorities Modernization Act 2007) was adopted

that changes the mandate and management system of these authorities. These water

authorities are empowered to make water management plans, water ordinances and

charge taxes.

In 2008, a Delta Commission (led by Veerman; Delta Commission 2008) came

out with its report focusing on the long-term goals for water management. It

concluded that the safety levels for water protection should be increased by a factor

of 10, and building in risky places should be based on an evaluation of the costs and
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benefits. It made recommendations with respect to specific elements of the coastal

defence system.

In 2008, the government adopted the National Water Plan (NWP) based on a

Water Vision published in 2007 (VenW, VROM and LNV 2009). This plan adopts

and integrates the existing programs of coastal protection, Room for the River and

river expansion in the Maaswerken, agreements between the state and other actors

regarding water shortage and excess, and river basin management flowing from the

Water Framework Directive. The NWP recommends taking climate change impacts

into account in water policy. It creates a multi-level security approach: in the

first layer the focus is on prevention of flooding, in the second layer the focus is

on sustainable spatial planning, and in the third layer the focus is on crises

management.

Municipal water plans are plans made by municipalities in cooperation with

water authorities and social actors and can go beyond their official task of managing

the sanitation system to include the broader management issues in relation to water.

In 2008, the Act on Municipal Water Tasks (2008) was adopted that amends

previous laws and integrates new tasks and although it does not mention climate

change, is a result of a recognition of the impacts of climate change at the municipal

level. The law allocates responsibilities for sanitation and rainwater within munici-

pal boundaries.

In 2009, the Government adopted a Water Act (2009), which replaces and

integrates eight other water laws.7 The Water Act discusses water shortage, water

safety and water quality. It calls for 12 yearly revisions of the norms and six yearly

policy revisions. It bundles the existing system of permits. This Water Act inte-

grates past Acts into one consolidated system.

The latest policy development within the Dutch water sector is the adoption of

the 2011 Delta Act. This law regulates Dutch flood risk protection and fresh water

supply, principally by ensuring sufficient financing for water safety in the Nether-

lands as well as by creating a “delta commissioner” that coordinates all water safety

regulations and oversees the fulfilment of national water safety goals (Table 5.4).

5.7 Spatial Policy

In 2006, the Government adopted the Spatial Policy Note that amended previous

documents and presented a national policy for the period until 2020 and discusses

the period 2020–2030 as well (VROM et al. 2006). The policy calls for shifts from

7Among the laws are the Water Management Act which managed both quality and quantity issues,

the Flood Defences Act of 1996, the Groundwater Act, the 1969 Surface Waters Pollution Act, the

1975 Marine Waters Pollution Act, the Act of 14 July 1904 containing provisions on land

reclamation and construction of dikes, the Public Works Management Act (sections relating to

waterways), the Public Works Act 1900 (sections relating to waterways). The Act on Municipal

Water Tasks (2008) has partly been integrated in the Water Act.
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planning to development and towards decentralization. It engages to maximize the

participation of social actors at multiple levels of governance and thereby to

maximize the opportunities for diverse responses. It aims to strengthen the eco-

nomic competitive position of the country, equitably promote vital cities and

Table 5.4 Chronological implicit and explicit adaptation measures in the water sector in the

Netherlands (compiled from Klostermann et al. 2010)

Year Institution Content

1990

Policy

New coastal defence policy Choice for dynamic preservation of dikes (main-

tenance) and dunes (flexible)

1997

Policy

Policy Directive: Room for River Room for the River concept

1999

Advice

Commission on Water Manage-

ment for the twenty-first

century

The 1999 report requested the Royal Netherlands

Meteorological Institute for climate scenarios;

greatest challenge linking water to other

sectors

2000

Policy

Third Coastal Policy Focus on weak parts of the coastal defence system

2003

Policy

National Administrative Agree-

ment on Water (NAW)

Collaboration between all governmental actors to

deal with water on ten different weak parts

2003 Law Water test Included in existing Spatial Planning Law

2006 Law Tests of flood defences The last test in 2006 showed that 24 % of the flood

defences did not meet the norms and a program

with 93 measures has been adopted

2006

Policy

Evaluation of NAW Collaboration complex, division of responsibilities

not clear

2006

Policy

Policy note on Waddenzee 90 % of sea is a nature reserve; measures include

international collaboration, limits on fish and

gas exploitation, and standards on discharges

2006

Policy

Major Rivers Delta Plan, later

renamed as Room for the

River

Room for the River: includes 40 context relevant

measures for the Rhine and Maas

2006

Policy

High Water Security Program Improving coastal flood defences for ten weak

spots and realizing emergency retention areas

2007

Policy

Evaluation of Third Coastal

Policy

Generally effective; more attention to areas out-

side the dikes

2008

Policy

National Administrative Agree-

ment on Water amended

(NAW)

Includes implications for Water Framework

Directive and clearer division of

responsibilities

2008

Advice

Delta Commission (Veerman) Water safety levels should be increased by factor

10

2008

Policy

National Water Plan (NWP) Integrates existing programs for coastal protec-

tion, river management and implementation of

the WFD

2009 Law Water Act Replaces and integrates eight other water laws;

climate change not explicitly taken into

account; calls for 12 yearly revisions of norms

and 6 yearly water policies.

2011 Law Delta Act Regulates water safety management at the national

level.
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villages; and protect important spatial values and the security of the country

including water security. Climate change and its impacts are explicitly taken into

account and there are efforts to see the impacts also in terms of how they can

improve the living environment. The Spatial Planning Note distinguishes between

responsibility for running the system and responsibility for achieving goals. The

national government is responsible for ensuring the basic quality of the system. The

spatial policy for major rivers and the IJsselmeer fall under the responsibility of

the state; the spatial policy for the coast, the National Ecological Network, and the

national landscapes fall under the responsibility of the state and provincial

governments.

A year later, in 2007, an Urgency Program for the Randstad was established to

promote 35 projects to enhance the resilience of spatial areas within this economi-

cally active region (VenW 2007). In 2008, the Spatial Planning Act of 1965 (SPA

1965) was revised (SPA 2008) to provide new procedures, but this Act does not

explicitly take climate change into account. All government levels are empowered

to make ‘structural visions’ and this new term encapsulates a number of different

terms used in the past. The visions should integrate and provide direction and bind

the authority that has designed them. There are also land use plans to be revised

once every 10 years and these plans will be used for giving permits for buildings

and demolitions. Where large-scale projects are being planned that do not fit into

the nature of the relatively small-scale land use plans, the Environmental Licensing

Bill (2010) provides for the possibility of a project license. Finally, the state and the

provinces are empowered to make land use plans in case there are national (state) or

provincial interests at stake (inpassingsplannen). Legal procedures have been

simplified so that the response time is reduced. This Spatial Planning Act amends

some existing laws: It modifies the Municipal Priority Right (that calls on land

owners to give first priority to the municipality when they sell their property) to

ensure that these rights are included into the land use plans. The Act includes the

Ground Exploitation Act, enabling municipalities to place restrictions on the use of

an area.

A number of other laws are also relevant. An Act on Expropriation (1851) allows

the state to claim property rights from the owner based on a full compensation to the

land owner when there is clear public interest involved; for ‘green’ reasons such as

the National Ecological Network; for ‘blue’ reasons such as the Room for the River

policy or for infrastructure and housing. A Building Decree of 2008 revising a

previous Decree of 2003 calls for climate mitigation but not yet climate adaptation

to be taken into account in building standards. There are plans to simplify the

multiple permits needed for construction purposes into one integrated permit that

allows for balancing between different interests.

The Environmental Management Act of 1994 calls for environmental impact

assessments for specific types of projects. In addition, a European Directive of 2001

calls for strategic environmental evaluations for strategic projects. These instru-

ments have an impact on spatial policy. Furthermore, a Social Cost Benefit Analysis

is compulsory since 2000 for all large projects (Table 5.5).
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5.8 Analysis

This chapter has tried to give a bird’s eye view on national adaptation policy in

general and in four of the nine sectors seen as important for climate change

adaptation in the Netherlands. It shows that there has been an enormous degree of

activity in the policymaking sphere in these four sectors in the last few years. The

question that rises is: How can this activity be characterised? We identify six key

trends in the evolutionary process:

5.8.1 Shift from Sectoral to Integrated Approaches
to Adaptation

An evolutionary understanding of the climate change adaptation problem and the

challenges it poses to society can be culled from the information provided in the last

four sections. While clearly the water sector was most aware of the potential

consequences of climate change since the early 1990s (VenW 1990), over time

the awareness has reached other sectors and levels. First, importance was accorded

to adaptation at the national level and its scope (e.g. Lemstra Motion 2005). Second,

the awareness has spilt over to other sectors (e.g. the nature sector—Policy Note

Nature for People, 2000; the spatial planning sector—Spatial Policy Note, 2006;

Table 5.5 Chronological implicit and explicit adaptation measures in the spatial planning sector

in the Netherlands (compiled from Klostermann et al. 2010)

Year Institution Focus

1851 Law Law on expropriation Allows expropriation with full compensation when it

is in the public interest.

1965 Law Spatial Planning Act Framework for spatial planning in the Netherlands.

2006

Policy

Spatial Policy Note Amended previous documents and presented a

national policy for the period until 2020; shift

towards development and decentralization/ par-

ticipation. Climate change impacts explicit; dis-

tinguishes between system responsibility and goal

accountability; delegates responsibilities.

2007

Policy

Urgency Plan for the

Randstad

35 projects to enhance the resilience of spatial areas.

2008 Law Spatial Planning Act of 1965

revised

New procedures, but does not explicitly take climate

change into account. Tools: ‘structural visions’,

land use plans, project decisions; revises Munici-

pal Priority Right and includes Ground Exploita-

tion Law.

2008 Law Building Decree (revising a

previous Decree of 2003)

Takes mitigation into account, but not adaptation, in

building standards.

2010 Law Environmental Licensing Bill Provides for the possibility of a license if a project is

not in accordance with a land use plan.

72 J. Gupta et al.



and the agriculture sector, although most policies in this sector deal with climate

change implicitly). Third, there is a growing realization of the links between

sectors. The lack of linkage, and hence, the need for links between the water and

spatial policy sectors grew in significance in the 2000s (Commission on Water

Management in the twenty-first century; Lemstra 2005; WRR 2006; National

Adaptation Strategy 2007; Policy note Living Together, Working Together,

2007). The Agenda for a Living Countryside (LNV 2004) recognizes that

non-agricultural policies are critical for dealing with climate impacts on the coun-

tryside. In 2001, the link between nature, agriculture and water was emphasized

(Spatial Plan for the Rural Area 2001). In 2000, the role of nature in water

management was emphasized (Policy Note Nature for People 2000). These growing

links and the diversity of instruments being developed in different sectors is now

leading to a fourth phase where integration is key. Here, there is a tendency to move

towards simplifying pluralistic and competitive procedures into a comprehensive

planning process in an effort to provide forums where multiple objectives and

concerns can be integrated into decisions. For example, the Water Act (2009)

replaces past laws and integrates a number of issues into one document. Similarly

the Spatial Planning Law (2008) also aims to integrate different goals and policy

instruments. The Rural Areas Development Policy and Law (WILG 2007) also

attempts to integrate different goals for the rural areas and their financing instru-

ments (ILG 2007) and land consolidation instruments (WAG).

An interesting link between the Water Act and the Spatial Planning Act has been

established. The spatial aspects of national and provincial water plans are also

considered as spatial structural visions of the Spatial Planning Act. This link

between the two Acts opens the possibilities to implement the water plans with

spatial planning instruments.

5.8.2 Shift from a No-Priority to a No-Regrets
to a Priority Issue

The move from sectoral through national to integrated also reflects changing

perspectives on the adaptation issue. As mentioned earlier, although a substantial

part of the Netherlands lies below the sea level, it was not seen as vulnerable; there

were high expectations from the global emission reduction strategy which would

reduce the need for adaptation. Besides, it was not clear how robust policies could

be made to deal with uncertain impacts. This led to a general under-emphasis being

given to the adaptation process. However, by 1997, it became increasingly evident

(a) that a global emission reduction strategy would at best be a very modest one,

(b) that physical impacts of the 1995 floods, the 2003 research on the ten weak spots

in the coastal defence system and the 2006 research results that 23 % of the storm

surge barriers did not meet national standards, and (c) that although the Netherlands

is not seen as vulnerable, it was soon felt that it will be increasingly exposed to the
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impacts of climate change as the newer reports of the IPCC continued to predict that

climate change could have very serious impacts globally.

By the end of the decade, people were referring to adaptation strategy as a ‘no-

regrets’ strategy (Commissie Waterbeheer 2000) and this acquired a high political

and scientific allure when it was repeated in the WRR document of 2006 (WRR

2006). However, it was soon realized that adaptation measures would have to go far

beyond no-regrets policy to also include important and urgent measures, measures

that have a contribution to make to adaptation as well; and more complex integra-

tive measures (Route Planner 2007). Furthermore, the scenarios developed by the

Royal Netherlands Meteorological Institute which downscaled global impacts to

national and local level provided a framework within which climate change adap-

tation could take place. In the meanwhile, a philosophy was developing on how to

cope with uncertainty; uncertainty was seen as calling for different institutional

skills (MNP Conference 2006) and approaches (VROM Council 2007). Adaptation

is becoming a national priority, although the current political situation in the

Netherlands shows that climate change may be slipping fast from the agenda in

the face of the transatlantic recession.

5.8.3 Shift from a Technological to Post-Modern Concept

While technological and rationalistic rule-oriented approaches have been dominant

in the past, there is an increasing tendency to innovatively design new principles of

management and new instruments to help society cope with a range of new

problems and challenges and to meet different goals.

The concept of dynamic protection adopted with respect to the coasts tries to

combine the need for national physical security with the need to recognize that

coasts are by their very nature dynamic—they move with the ebb and flow of the

seas (VenW 2000). While dynamism is essentially applied only to the dune defence

system, there are limits to the dynamism and dune replenishment and nourishment

are key tools here.

The concept of Room for the River is another such concept that provides rivers

the space to grow and contract with seasonal variations (VenW, VROM and LNV

2006). Although this sounds like a simple concept, it has major implications for

spatial policy, has to be implemented all along the river banks in different provinces

and municipalities—and calls for a series of context relevant institutional measures

for effective implementation.

A third post-modern concept is that of the National Ecological Network (LNV

1990) and the related concepts of Robust Ecological Corridors and Climate Buffers

(LNV 2000). The National Ecological Network allows for linking up ecological

zones all over the country by 2018, while the 13 planned Robust Ecological

Corridors allow for larger links between the larger ecological zones. Climate

Buffers are expected to enhance the ability of the land to cope with climate change.
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The state has in the past mostly focused on rational and efficient measures, but in

recent years there appears to be a trend shift in the direction of post-modern

concepts: redundancy, flexibility and the recognition of multiple rationalities. All

of the three above-mentioned concepts have implications for how people live; they

call for recognition that people live with nature and must make space for nature.

While this is a theoretically attractive notion, actually implementing it might imply

the expropriation of land and will require not only very good quality persuasion, but

also remarkable access to resources and a flexible spatial planning system. Possibly

some of the difficulties in implementing these have led to a partial return to hard

measures in the 2007 National Adaptation Strategy (VROM 2007a).

5.8.4 Shift from a Top-Down Consensus Policy Approach
Through Decentralization to a New Balance?

A fourth interesting tendency in the policy process is the move from top-down

consensus policy to a more bottom-up approach of engagement of civil society and

sub-national authorities. The climate mitigation targets of 1988 and 1989 were not

achieved, possibly because of a lack of general support for these targets. The need

to engage the population and ensure that policies have public support is seen as

critical in the Netherlands in this phase. At the same time, there is an increasing

neo-liberal interpretation of the role of state as minimal, of passing on responsibil-

ities to other social actors. The norm of ‘individual responsibility’ is increasingly

seen as a dominant value in Dutch society (Think Ahead Campaign 2005; Agenda

for the Future 2006). The motto of “Decentralize where possible, centralize where

necessary” and stakeholder participation appear to have become buzz words in the

policy discussions. For example, the role of farmers and rural dwellers as entrepre-

neurs in addressing their own problems is emphasized in a number of documents

(SER 2005; LNV 2005; LNV 1995) and subsidies are provided to help them use

their own initiative (Rural Development Program 2, LNV et al. 2008; WILG 2007);

while there is a Disaster Compensation Law (1998) that aims to compensate

individuals in the event of an extreme event, newer initiatives try to ensure that

farmers take out their own insurance for such events.

However, the trend towards decentralization of responsibilities to the lower

levels is subject to so many strategic visions at the central and provincial level

that the question of how to balance and divide responsibilities between different

levels is critical. This is especially so in the spatial planning sector. In the nature

sector there is a complete clash between the top-down nature of the targets set and

the actual physical impossibility to prevent species movements as climate changes,

even though the physical boundaries of nature reserves remain static. Furthermore,

while it is important to have public support for policies, shifting responsibilities to

citizens is an interesting but not always practical suggestion. Although the WRR

(2006) claims that individuals will feel more engaged to participate in adaptation

measures than in mitigation measures, because it concerns them directly, allocating
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responsibility to home owners on ground water and storm water is not always

practical and the line between state and resident responsibility is difficult to draw

(Bergsma et al. 2009). After all, most home owners in cities have absolutely no

interest in or knowledge of ground water levels under their houses.

5.8.5 Different Paradigms in Different Sectors

A fifth interesting outcome of analyzing the different adaptation policies in the

different sectors is that there are vastly different paradigms evident in the different

fields. These different paradigms have occurred partly because of the different

historical evolutionary processes that these policy fields have undergone.

For example, water governance in the Netherlands was traditionally dominated

by a Delft University of Technology-oriented approach. This paradigm has been

changing under the influence of the trends described above, but still a proper

calculation will always be the basis of Dutch water policy. Also, water governance

has historically involved the decentralized water management authorities within a

common vision of protection from floods and multi-level governance. Cooperation

is thus institutionalized. Furthermore, the Dutch have been able to master their

environment to such an extent with engineering measures that they are now able to

discuss the possibility of social and ecological engineering to provide more space to

nature and be more fluid in their protection standards.

The Nature regulations of the European Union appear to be more rigid and static,

more top-down and unable to cope with the notion of a fluid natural system where

changes in global, local and micro climate can have influences. This is so even

though the EU directives are based on bottom-up information; possibly the process

of making EU directives is too slow. Multi-level cooperation is far from insti-

tutionalized and the notion of space for nature carries a rigid framework of maps

with boundaries. The paradigm at work in the nature sector is that the past contains

the ideal to which we must strive in the future (in the Netherlands: the nature we had

in 1850). Such a paradigm obviously conflicts with the changes climate change may

bring. In contrast, the agricultural regulations have focused on providing a frame-

work within which innovation and the market can function, allowing for greater

autonomy to the farmer and policy intervention only when a social and/or eco-

logical problem was signalled. The farmers have traditionally coped with climate

variability through history. The paradigm in the agricultural sector appears to

provide farmers with information inputs and financial incentives and to help them

become more adaptive. The spatial planning process is much more densely regu-

lated and has multiple tools and instruments at its disposal—but these can also be

experienced as highly constricting when it comes to adaptation to climate change.

The paradigm in Dutch spatial planning is to accommodate urbanization processes.

Because all the good building locations are already taken, this results in developing

unsuitable and marginalized locations, also from the climate change viewpoint.

Attempts at making this sector less rigid are evident in the new Spatial Planning Act

(2008) and the tools of project decisions. Changing this paradigm will not be easy.
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5.8.6 From Adaptation Strategies to Adaptive Capacity

An examination of the sectoral adaptation strategies leads to the following impres-

sion. For more or less certain impacts (the sea is expected to rise), there are hard

measures being taken like the strengthening of the coastal defence system. How-

ever, for the more or less uncertain impacts, the focus is on creating procedures and

tools (e.g. the water test), general public awareness and engagement both at

community level and sub-national level in order to mobilize people to come up

with their own autonomous adaptive solutions. This is clearly the case in the

agricultural sector and to some extent in the spatial planning and water sectors

(especially with respect to precipitation) but less so in the nature sector. However,

increasingly the nature organizations are arguing in favour of dynamic nature

management. A critical element of adaptive capacity is trying to ensure that

institutional complexity and especially the interplay within and between formal

and informal institutions is taken into account. While the interplay between formal

institutions is being incrementally revised in the last decade especially in response

to the understanding that institutional complexity is perhaps the most complex

challenge facing adaptation strategies (Route Planner 2007), the interplay between

formal and informal institutions seems crucially important and is at the same time

unexplored. More research is needed in the role of informal institutions in adapta-

tion to climate change.

5.9 Conclusions

This Chapter has tried to examine the transition in adaptation policy in the Nether-

lands over the last 20 years in general and with respect to four sectors. The

Netherlands has a long history of coping with water problems. This has led to an

accumulation of expertise in this area. There is a saying that God made the world

and the Dutch made the Netherlands. With engineering marvels such as the 32 km

Afsluitdijk that transformed a North Sea inlet into a freshwater lake, the Neeltje

Jans and in more recent years the Maeslant Barrier, floating houses along the

Meuse, coupled with a tradition of community management and funding of water

works through water management authorities that can be traced back to the Middle

Ages, show that the Dutch have a high pedigree when it comes to coping with the

vagaries of nature. As a result, nature becomes 99 % managed and the value of the

remaining parts becomes contested. A famous Dutch poem says: ‘And what

remains of nature in this land, a forest that has the size of a hand’ (Bloem 1965).

Luckily, the paradigm change in the water sector also promises more room for

nature.

The above chapter shows that there are six major trends in the development of

adaptation policy in the Netherlands. On the one hand, this accumulation of

expertise creates confidence in the ability of the Netherlands to be able to rise to
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any challenge; and on the other hand, one can question whether the Dutch have

become over confident. Clearly, climate change is a very complex problem, and the

solutions chosen are also complex and pluralistic. The complexity of the entire

process raises the hope that society as a whole can be empowered to deal with

climate change impacts. However, the fear is that adaptive efforts may be dissipated

between different actors and individuals and that the collective action may not

amount to more than a sum of the individual acts. The VROM Council warned of

this and called for the establishment of a watchdog to monitor the entire process

(VROM Council 2007).
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Chapter 6

Liability for Damage Caused by

Climate Change: A Way to Internalize

the Costs of Adaptation?

Ingmar Piroch

6.1 Introduction

The effects of climate change are a growing risk factor for companies. Apart from

direct (e.g. extreme whether) and indirect consequences (e.g. emission ceiling,

damage to a company’s reputation) climate change is likely to increasingly become

the subject of court proceedings, as demonstrated internationally (see the overview

by Verheyen and Lührs 2009, pp. 73–79 and 129–138; see also Maag 2009,

pp. 185–213; Thorpe 2008, pp. 79–105; Grossman 2003, pp. 1–61; for a summary

of pending international court proceeding see: http://www.climatelaw.org). Com-

panies in the U.S. already consider the risk of ligitation ranking second on the list of

climate relevant risks (KPMG 2008, p. 37; Chatzinerantzis and Herz 2010, p. 594

speak clearly of a ‘juridification of climate change’).

In Germany the risk of liability for climate change-related damage is rarely dealt

with. However, litigation dealing with climate change is going to rise in the

foreseeable future (Chatzinerantzis and Herz 2010, p. 594). The German economy,

which strongly focuses on export, as well as energy providers who are increasingly

acting internationally, should not underestimate the influence of court proceedings

on the standing and reputation of companies (as in Hoffmann 2007, pp. 45–46),

may it be at the stock market, in their ability to obtain credit or due diligence. This

article attempts to identify possible risks of liability under German Law (Sect. 6.2)1
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as well as take a look at the future regarding internalization of the adaptation costs

for climate change (Sect. 6.3).

6.2 Liability for Individual Damage Caused by Climate

Change

6.2.1 Causes of Action: Overview and Limits

A civil action for damages caused by climate change may be based on contract,

property or tort law.

For the following reasons the first two will not be considered further: A claim in

contract, such as by an end-customer under a utility supply contract with an energy

supplier requires a breach of contract. However, there is no general duty on the

supplier to provide the services without producing greenhouse gases under German

Law (Chatzinerantzis and Herz 2010, p. 595). A cause of action could only arise

where the company has violated its own rules of corporate social responsibility

(CSR) and these voluntary commitments are part of the contract, i.e. the

end-customer has only entered into the contract because of the companies’ sustain-

ability strategy, which explicitly includes avoiding the emission of greenhouse

gases.

A claim under property law could be based on Art. 906 para 2 BGB (German

Civil Code), dealing with causes of action in nuisance. Nuisance provides causes of

action to claim compensation or to stop an interference when the enjoyment of a

property by its owner is impaired as a result of interference eminating from

neighbouring land. The property which is the source of interference need not be

immediately adjacent, but must be geographically proximate to the affected prop-

erty (BGH [German Federal Court of Justice], decision of Jun. 18th 1958—V ZR

49/57). However, in spite of a possible geographical proximity to the source of an

interference, damage caused by climate change is likely to be caused by geographi-

cally remote facilities, as the emissions are likely to have an effect over longer

distances. As a result, claims based on Art. 906 para 2 BGB would not arise due to

the lack of a proximity.2

Therefore claims can only arise out of the law of torts (Delict), in particular out

of the fault-based liability of Art. 823 BGB and strict liability based on the

Environmental Liability Act (UmweltHG), which will be examined more closely

in the following.

2 Similar to Art. 906 para 2 BGB a claim for compensation based on Art. 14 para 2 BImSchG

[Federal Immission Control Act] also fails due to the missing neighbouring relation between

damaging and damaged party, see BGH, decision of Dez. 10th 1987—III ZR 220/86; Jarass

(2010), Art. 14 margin number 23.
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6.2.2 Law of Torts (Delict)

The law of torts is a means of compensating damage arising out of acts which

interfere with legally protected rights (von Bar 1998, margin number 1). In case of

climate change-related litigation, legally protected rights that can be impaired

would be esp. property and health. According to Art. 823 para 1 BGB the infringe-

ment of these rights must be unlawful and negligent (fault-based liability). In

relation to unlawfulness and fault, the central question is whether compliance

with public law3 means that the emitter of greenhouse gases is acting lawful, or

at least not negligently (‘permit defence’). There is no general restriction of liability

simply by complying with public regulations (BGH, decision of Sep. 18th 1984—

VI ZR 223/82—Kupolofen case). Complying with the benchmarks of the

Emmission Control Legislation is merely an indication that the polluter has done

everything reasonable to avoid infringement of protected rights. But these public

regulations are only minimum standards. Obligations under civil law are based on

the judge-made law of the general duty to take care (Verkehrssicherungspflichten),
defining the limitations of liability for potentially dangerous behavior (von Bar

1998, margin number 104). These duties may exceed public regulations in individ-

ual cases. Therefore, unlawful and negligent acts are possible in civil law in spite of

compliance with the benchmarks of the Emission Control Legislation (see

Chatzinerantzis and Herz 2010, p. 595).

Liability based on the Environmental Liability Act differs from the requirements

of Art. 823 BGB, as liability may arise regardless of lawfulness or unlawfulness of

the act and does not require fault where personal injury or damage to property

occurs due to atmospheric environmental impact. But this is only the case where the

damage was caused by a facility listed in Annex 1 UmweltHG,4 because strict

liability in accordance with this act is based on the assumption that the operation of

dangerous facilities justifies liability irrespective of fault.

In both cases of liability only absolute rights are protected, but the individual’s
assets as such as well as the community assets such as the climate are not directly

protected (Chatzinerantzis and Herz 2010, p. 596). However, precondition for

liability is the causation, or rather attributability of the damage to a certain act.

German Law distinguishes here between two forms of causality, the causal link

between an emission and the infringement of protected rights on the one hand

(haftungsbegr€undende Kausalit€at) and the causality of an act of infringement for

the occurrence of a damage on the other hand (haftungsausf€ullende Kausalit€at). The
latter can be compared to the remoteness of the damage concept in common law. As

the central questions of causation for the liability of damage caused by climate

change relate to the proximate facts (of a case), this will be examined closely below.

3As, for example, the emission levels of the Technical Instructions on Air Quality Control

(TA Luft) or the BAT (best available techniques) reference documents according to the Directive

2010/75/EU (IED).
4 This includes e.g. large combustion plants.
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6.2.2.1 Causation

Within causation it has to be examined whether a specific act is the cause of

infringement of the legally protected right. Applied to the liability for damage

caused by climate change, the emission of greenhouse gases has to be the cause of

climate change and its consequences, which, in turn, must cause the infringement of

the legally protected right (such as property or health). For damage caused via an

environmental path (e.g. air) this can be further distinguished between influential

causation and causation of violation. As the emission of greenhouse gases is a

classic environmental influence or rather environmental change (esp. as defined in

Art. 3 para 1 UmweltHG), where it is sufficient that gases disipate in the air (Salje

and Peter 2005, Art. 1, 3 margin numbers 84–86 and 113–116), an influential

causation can be easily reasoned for.

6.2.2.2 Causation of Violation

Far more difficult is the question of whether the environmental change is the cause

of an individual violation of a legally protected right (causation of violation). The

liability for damage caused by climate change that is examined here shows a

complex (and controversial) chain of causation between act and result, the latter

being climate change. Most natural scientists consider greenhouse gases to be the

cause for global warming. The causation of climate change by humans, which is

necessary for individual liability, is not only acknowledged in politics and natural

sciences, but has also been confirmed by some courts.5 In this respect, we shall

assume that it is possible to prove causation between climate change and the

emission of greenhouse gases. But this alone is not enough. We would have to

prove that a certain damaging environmental incident is a specific consequence of

climate change.

This could be difficult in the case of environmental phenomena that only change

in their frequency or intensity, such as thunderstorms, torrential rain or hail. As they

have always occured, we can hardly refute the supposition that a thunderstorm is to

be attributed to natural causes. Even though natural phenomena increase in inten-

sity due to climate change, a causal connection is difficult to prove, as the increase

can hardly be put into precise numbers which are the condition for causation. For

environmental changes that would not have occurred as they have without climate

change the decision would have to be different. Contrary to quantitative or quali-

tative changes they are ‘new’ phenomena, which are in most cases caused by

5 The scientific explanation that the rise of temperatures worldwide can be attributed to the

emission of greenhouse gases has already been legally accepted by the New Zealand Environment

Court in his decision of September 2002, Environmental Defence Society v. Auckland Regional

Council and Contact Energy Limited. With the decision of April 2nd 2007—Massachusetts et al. v.

EPA, the U.S. Supreme Court accepts that climate change is man-made as a scientific fact,

cf. Scouteris (2008), p. 144 f.
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climate change, like sea level rise, desertification, rise of the snow line and melting

of glaciers (Chatzinerantzis and Herz 2010, pp. 596–597).

If a causal connection between the emission of greenhouse gases and climate

change, as well as between climate change and ‘new’ environmental phenomena

can be established,6 the next step would be to examine whether this chain of

causation can be attributed to only one emitter out of several.

6.2.2.3 Cumulative Causation for Summation and Remote Damage

According to the commonly used equivalence theory (conditio sine qua non
doctrine), every incident that cannot be dismissed without the result in its precise

form failing to exist is causal (von Bar 2000, margin number 413). But concerning

damage caused by climate change we deal not only with one emitter, but with an

unlimited number of emitters. This situation, which emerges quite frequently within

cases of environmental liability, is discussed under the umbrella term of summa-

rized immissions or cumulative damage respectively (for individual case groups see

Spindler, in: Feldhaus 2004, Art. 14 margin number 127). Here the emissions

produced by the individual emitter are not enough to cause the complete damage

in its actual form. But if individual emissions are interacting in such a way that,

when one source of emission is omitted, a necessary condition for a precise

impairment is omitted as well, we find a progressive increase of damage and

cumulative causation of each individual emission (Spindler 2008, pp. 321–322).

The aim is to ensure that liability cannot be avoided by pointing to other emitters of

greenhouse gases. Condition to prove cumulative causation is that a certain amount

of the violation of legally protected rights can be definitely attributed to the isolated

contribution of one emitter.

6.2.2.4 Problems in Determining an Individual Contribution

If, for instance, emissions of two different facilities cause damage to the paintwork

of a vehicle parked in their immediate neighbourhood, we can establish a linear

causal chain between the environmental influences and the damage by means of the

equivalence theory (BGH, decision of Sep. 18th 1984—VI ZR 223/82—Kupolofen

case). This also applies if the emission of just one of the facilities would not

have caused the damage and it only occurred because of the interaction with the

emissions of the second facility (cumulative causation). Such a liability pre-

supposes that a certain part of the damage can be ascribed to the isolated contri-

bution of one certain emitter (Spindler 2008, p. 324).

6 Some inconsistencies in the work of the IPCC, which have become public, show the uncertainty

of climate research and illustrate that it is vulnerable and difficult to proof, see Evers et al. (2010),

pp. 140–149.
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For damage caused by climate change a causal connection between the emission

of greenhouse gases and the particular environmental phenomenon can be found in

a general way, but an individualization necessary for liability, in the sense that a

linear causal chain of a single source of emission leading to the occurrence of a

damage can be established, is difficult to prove. Even if it could be established, the

precise portion of causation can only be estimated. And due to the large number of

emitters, whose emissions intermingle and cause damages as a whole or in con-

junction with other emissions which can occur worldwide, it is difficult to attribute

the damage to one emitter. This can only be done in general and by predication of

probability, but not with certainty.

Additionally, we have to consider time as a factor of liability for damage caused

by climate change, which has so far not been taken into account. Here, the question

arises of whether emissions from the nineteenth century are equally relevant for

liability reasons as, for example, those of today’s air traffic. Within the legal context

we have to resolve whether liability applies to the time of emission or the time of

immission. If the time of immission—the moment of the damage occurring—is the

relevant reference point, then the emission of greenhouse gases dating back much

further can be relevant for liability reasons, as the effects of climate change extend

over a long period of time. Would only the time of emission be taken into account,

today’s emitters could counter that their emissions have not become effective yet.

But within the examination of causation, aspects, such as forseeability or breach

of duty, have to be considered as well (theory of adequate causation or scope of the

rule theory respectively). Liability, including liability for summarized imissions,

can only be claimed for damage the emitter had to be able to assume and therefore

avoid (Spindler 2008, p. 324). As the effect of greenhouse gases to climate are

only known for a comparatively short time, emissions that date back a number of

decades can not be relevant for liability reasons.

The reference to missing effectiveness of today’s emissions due to the long-

lasting climate processes once again illustrates the basic problem of liability for

damage caused by climate change. From the natural scientist’s point of view it is

certainly possible to assign an intensifying effect on climate change to today’s

emissions. But it is not possible to substantiate damage with ample certainty to the

contribution of a certain emission source. The processes leading to climate change

are too complex. Numerous large and small scale emission sources have released

greenhouse gases that have mixed and influenced each other in their effect. The

only thing that seems certain, is that these emissions lead collectively to the climate

change that can today be observed (Chatzinerantzis and Herz 2010, p. 597).

6.2.2.5 Joint Liability

If the damage caused by climate change cannot be attributed to a certain emission

source of greenhouse gases, the question arises of whether it is dispensable to prove

the contribution of a single emitter if an adequately large circle of opposing parties

is presented. Initially this reasoning seems to be plausible: emitters are combined to
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a unit on the grounds of the interaction of their emissions and the precise damage is

attributed to this unit of emitters (BGH, decision of Feb. 13th 1976—V ZR 55/74,

for a case where vibrations caused by two quarries lead to damage on a building, but

it is impossible to exactly define the contribution of the different sources to the

damage). At this point the question arises, on which criteria the circle of opposing

parties shall be defined, as not all large and small scale-emitters worldwide can be

made liable. The most obvious way to act would be to hold large scale emitters

liable (in the case of Kivalina vs. Exxon the claim was filed against 24 oil compa-

nies such as Exxon, BP and Shell, electricity utilities, and a coal company,

U.S. District Court for the Northern District of California—CV-08-01138-SBA).

But the total of emissions caused by small-scale emitters (car traffic, households

etc.) can be held against this, as they are significant in the calculation of the total

pollution. The differences between damage caused by climate change and the case

decided on by the BGH (as mentioned above) can be seen as the damaging parties

were determinable. The concepts of ‘market share liability’ and ‘industry wide

liability’ developed by American jurisdiction also presuppose at least a definable

number of potential emitters, even if their contributions to the damage caused

cannot be verified individually (Fischer 1981, pp. 458–459). Therefore statements

of probability about the proportional responsibility for the damage concerned

would also play a role here, if only on a larger scale.

6.2.2.6 Pro Rata Liability

The German liability scheme, which is focused on clear causation relations, reaches

its limits when environmental damages in question are caused by long-range effects

without an individual chain of causation (Spindler 2008, p. 324; Chatzinerantzis

and Herz 2010, p. 597). On the one hand it is designed to grant full compensation

for damage which, on the other hand, is only granted if the infringement of a legally

protected right has certainly been caused by a specific act (all-or-nothing-principle).

A pro rata liability would offer an alternative to the all-or-nothing-principle.

Attempts for a proportional liability can be found within the causality between an

act of infringement and the damage (Art. 287 ZPO [Code of Civil Procedure]),

provided that the infringement can be individualized as mentioned above. But pro

rata liability in general does not exist in applicable law and cannot be reasoned for

with analogy (cf. Spindler 2008, pp. 309–344), making an amendment necessary.

Pro rata liability would have to be designed in such a way that, contrary to the

existing way of having to definitely prove causation, a liability based on the

probability of causing a damage is introduced. The introduction of such a liability

concept is afflicted with difficulties, which shall be only outlined. First of all

potential emitters are confronted with the problem of carrying joint liability for

all possible other sources as well. Therefore they can hardly avoid liability through

their own behaviour, which leads to a lack of incentive to take precautionary

measures for environmental protection. From the damaged party’s point of view,

the interest in enforcing small compensation claims is remote. Furthermore they are
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confronted with high costs to determine the proportional contribution of the emitter.

These problems multiply when a large number of emitters and damaged parties is

involved, as is the case with damages of climate change (cf. Spindler 2008, pp. 325–

326). If a climate liability law was introduced, the question would arise in the

opposite direction: whether positive effects of climate change could be balanced by

enabling large-scale emitters to demand profit gains from farms or the tourism

industries that have profited from climate change (see Chatzinerantzis and Herz

2010, p. 597).

6.3 Summary and Conclusion

Liability for damage caused by climate change is, ultimately, a question of evalu-

ation. The emissions of many have produced climate change. But considering the

thought of compensation for damage or the polluter-pays-principle, it only seems

appropriate to pass on the costs to those who have contributed to the development of

climate change on a large scale and, at the same time, have notably benefited from

their emissions.7

But German liability law cannot answer this question of evaluation. Instead, it

rather reaches its methodic limits assessing damage caused by climate change.

German liability law is based on the all-or-nothing-priciple. If, as is the case with

damage caused by climate change, the general public, including the damaged party,

is to be held liable, any attempt of constructing liability based on the all-or-nothing-

principle has to fail as no certain injuring act is the basis for the damage, but a risk

produced by the general public. And it is not primarily the reproof of arbitrariness

that stands against the liability of an individual for the damage caused by climate

change (so Chatzinerantzis and Herz 2010, p. 598) but the fact that a legal

foundation for a probability liability (or a pro rata liability) does not exist. There-

fore, the decision of who is to be made liable for possible damage caused by climate

change lies with the legislator.

Whether it is right to introduce pro rata liability or a special ‘climate liability’

seems arguable. Not all types of environmental damage can be met by liability

mechanisms and a liable party cannot be found for every environmental damage

(von Bar 2000, margin number 1). Liability does not only mean compensation for

damage but the potential liable party has to have the opportunity to prevent a

liability by his own behavior. But this presupposes foreseeable and avoidable causal

connections. When they are not given, as is the case with damage caused by climate

change, the consequence is that there is no liability.

7 This question of compensation is politically even more important on an international level, as the

poorest countries have to bear a great amount of the consequences of climate change, which in turn

is caused mainly by the industrial nations.
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But the government has other means to internalize the costs for climate change.

Damage caused by climate change can be balanced by collective measures such as

compensation funds or compulsory levies for the large-scale emitters (Wagner

1990, pp. 106, 143–144 and 202). Emission trade is offering a trend-setting

instrument as the large scale emitters are already combined into a community

based on legal criteria. Emission allowances give the possibility to proportionally

connect the individual emission to the damage caused by climate change. The

government could then auction off the allowances, thus collecting the ‘fees’ from

the emitters that in turn are to be used to compensate for the damage caused by

climate change. This procedure is already possible within the European Law (Art.

10 para 3 lit. a Directive 2003/87/EC—greenhouse gas emission allowance trading

scheme as amended by Directive 2009/29/EC, OJ L 140 June 5 2009, p. 63, see also

von der Heide 2007, pp. 264–302). Given the economic and budgetary crisis, the

question is if and how the member states implement this (for the relation of

economy and ecology see Knopp and Piroch 2009, pp. 409–413).
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Chapter 7

Strategy Development and Risk Management

in the Context of Emission Rights Trading

Magdalena Mißler-Behr and Sana Mehicic

7.1 Introduction

On February 16, 2005, the legal framework for emission reduction according to the

Kyoto Protocol and the Burden Sharing Agreement came into force. The Kyoto

Protocol includes three main mechanisms for emission reduction, namely Emission

Trading, Joint Implementation and Clean Development (Kyoto Protocol 1997). The

target is to achieve, by 2012, an emission reduction of greenhouse gases of at least

5 % compared to the basis year 1990. The European Community (since 01.01.1992

European Union) member states are in obligation to reduce their emission output by

8 % (Konzak and Heßler 2006). Complementarily, the Burden Sharing Agreement

regulates the contribution quota of every European Union member state to emission

reduction until 2012 (Elspas and Stewing 2006). Therefore, in 2005, with introduc-

tion of the first trading period (2005–2007), the European Community established

the use of the Emission Trading mechanism. Thus, the European Community

implemented, as one of the first regions world-wide, one of the three environment

protection mechanisms of the Kyoto Protocol. As a result, the companies were

compelled to trade for a right which had previously been free of charge, namely the

right to pollute the air. Already in the first trading period several million emission

allowances have been traded. This first emission trading period involved 1,200

companies and 12,000 plants across the 25 European Community member states

(Sandhoevel 2006). The companies concerned can be found especially in carbon-

intensive industries, such as energy industry and refinery industry. Those industries
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obtained 78 % of the emission allowances. The production companies, such as

coking plant, steel industry, cement industry, glass industry, ceramic industry,

cellulose industry, paper industry, got the remaining 22 % of the allowances. In

the focus of the companies’ emission reduction were plants related to energy

transformation (Salje 2006).

The yearly reports indicate that in most enterprises internal and external

processes for application of Emission Trading have been established (DEHSt

2006). But it is also a fact that a number of companies is finishing the first trading

period with a particularly high or particularly low number of emission allowances

on their official account. Both positions are inefficient and cost-intensive. For the

second trading period (2008–2012), the emission allowance allocation volume has

been reduced. Further on, the allowance allocation is now done based on the

benchmark, except for lignite power plants (brown carbon plants) (BMU 2007).

This forces companies to buy supplementary allowances for old plants in the second

trading period. Also, the sanction costs for emission reduction not achieved,

respectively for the number of required emission allowances not achieved, have

been increased from 40 Euro per ton to 100 Euro per ton (Requate and Graichen

2005). As a consequence of those changes, the second emission trading period is

more restricted. In order to achieve the required number of the allowances and to

meet the restricted requirements of the second trading period, companies should

establish strategy development in the context of emission reduction.

A company’s strategy development should enable analyzing different mecha-

nisms and supporting the company in the process of the mechanisms selection. But,

what are the appropriate approaches for strategy development in the context of

emission reduction? In order to work out a company’s suitable strategy develop-

ment in the content of emission reduction, this paper discusses especially two

methods, namely Strategic Environmental Assessment, and Risk Management.

To this end, it is to be discussed how those two approaches can contribute to the

company’s strategy development in the context of emission reduction. The first

chapter gives a short overview of the principles and mechanisms for emission

reduction provided by the Kyoto Protocol. Based on this, Strategic Environmental

Assessment and Risk Management will be described and discussed concerning their

contribution to a company’s strategy development.

7.1.1 Principles for Emission Reduction

To enable the emission reduction, the Kyoto Protocol offers three different mecha-

nisms, as mentioned above. Those are based on two principles, namely the cap-and-

trade and the baseline-and-credit principles (Betz 2005). Cap-and-trade refers to the

aggregate cap, here the number of the emission allowances that are allocated by the

state to the company. If the allowances number does not cover the company’s

emission output, the company has the possibility to trade needed emission allow-

ances and vice versa. At the end of every year of a trading period each emitter

should have at least as many emission allowances as correspond to its emissions
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into the atmosphere (Requate and Graichen 2005). Otherwise the emitter has to pay

sanctions. Of the three mechanisms provided by the Kyoto Protocol, emission

trading is the one based on the cap-and-trade principle. In contrast to the baseline-

and-credit mechanisms, emission trading is obligatory for companies and is espe-

cially referring to the reduction of carbon dioxide emission (Betz 2005). It is

therefore this mechanism we shall concentrate our further considerations on.

The second principle (baseline-and-credit principle) allows a company to make

emission reduction credits according to its own baselines. The Kyoto Protocol

mechanisms based on this principle are Joint Implementation (JI) and Clean

Development Mechanism (CDM). Those mechanisms can be used optionally.

Within the JI, projects can be implemented by European Community companies

in countries listed in Annex-I of the United Nations Framework Convention on

Climate Change (UNFCCC) (referred to as ‘Annex-I states’); Within the CDM,

projects can be implemented in developing countries (Non Annex-I states) (Konzak

and Heßler 2006). In contrast to CDM implementation, JI project implementation

requires from both companies’ states an existing reduction commitment under the

Kyoto Protocol. The promotion of these projects should lead to an emission

reduction of greenhouse gases in comparison to the lack of the specific project

(Betz 2005). The emission allowances obtained by those projects can be used for

the fulfilment of the company’s own emission reduction obligations as well as for

trading. The rules for the second trading period (2008–2012) allow for the fulfil-

ment of 22 % of emission reduction obligations through allowances obtained by the

JI and CDM projects (Zuteilungsgesetz 2012—ZuG 2012).

7.1.2 Emission Trading Mechanism

The Emission Trading Mechanism was the most frequently used and is the obli-

gatory mechanism. It is therefore briefly outlined in the following by way of

illustration. The Emission Trading Mechanism itself does not directly reduce a

company’s emission output. In fact, it makes environmental protection a business

and motivates the companies to invest in emission-reducing technologies (Gerlach

2006). The companies are allocated a certain amount of emission allowances from a

national institute, in Germany: German Emissions Trading Authority (DEHSt) at

the Federal Environment Agency. This amount is smaller than what the companies

need to keep the current business running without modernization by use of

emission-reducing technology. A company which can reduce emission output

with low investment costs has the motivation to provide modernization due to the

fact that emission allowances can be sold. As emission allowances are allocated

free of charge, the company makes profit vending them. A company which cannot

reduce the emission output with low investment costs can buy additional emission

allowances (Betz 2005). However, as the market price for allowances increases and

investment costs for emission-reducing technology get lower than trading allow-

ances on the market, the company should prefer replacing strong emission-output-

producing machines by better ones. Due to the company’s dependency on the
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allowances offer volume and on the related price on the trading market, in the long

run an investment in emission-reducing technologies may be cost-efficient

(Schleich et al. 2006).

So, the company can buy additional emission allowances if the number of

allowances originally obtained does not cover the company’s actual emission

output in the atmosphere, that is short position or shortage. Otherwise, emission

allowances can be sold if the company has a surplus of allowances, i.e. long

position, surplus (Betz 2005). In addition, a company has the possibility of banking

and borrowing the allowances allocated to them (Requate and Graichen 2005).

In case a company has a surplus of allowances it can turn to banking. This means

that the company can transfer the surplus of allowances for use in the next trading

year of the same trading period. In contrast to banking, borrowing of emission

allowances is a transfer of the company’s allowances from the next year to the

present year of the same trading period. Both banking and borrowing cannot be

applied between two different trading periods, as for example banking between

2007 and 2008 or borrowing between 2008 and 2007 (Betz 2005).

7.2 Strategy Development

In the above, we described different mechanisms for emission reduction and for

achieving the required number of emission allowances at the end of a trading

period. From the company’s point of view the question arises which of

those mechanisms is the suitable one to be used in the next trading period. The

elaboration of this strategic question should be tackled by means of strategy

development. Strategy development is ‘. . .the determination of the basic long-

term goals and objectives of an enterprise, and the adoption of courses of action

. . . necessary for carrying out these goals’ (Chandler 1962; Mintzberg 1994; Welge

and Al-Laham 2001). Thus, strategy development enables the company to find

an appropriate decision regarding a special issue by studying the company’s

objectives, feasibilities and feasibility’s consequences to achieve those objectives.

The result of the strategy development is then a selected and described strategy.

Thus, the strategy is a company’s action that enables accomplishment of the

company’s objectives. Additionally, in the context of the emission reduction, the

strategy is a suitable action that enables achieving the required number of emission

allowances at the end of the trading period. Therefore, different emission-reducing

mechanisms are the instruments that form the company’s strategy. A substantial

requirement on the strategy development in this context is to offer methodical

support in order to work out the instruments that should be used.

To accomplish the above requirement, strategy development includes decision-

making stages which describe the procedure of the strategy development. There-

fore, the strategic decision-making stages are: identifying of objective of strategic

action, identifying of alternative ways to achieve objective, selecting between

alternatives, fine-tuning of selected alternatives, announcing of draft plan and
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finally, implementation and monitoring of strategic action (João 2005). Apart from

the decision-making stages for strategy development, the consideration of the

environmental information and legal framework is necessary. To consider these

environmental aspects the methodical support of the Strategic Environmental

Assessment (SEA) for the company’s strategy development will be described and

discussed.

By the decision-making under certainty all substantial current and future infor-

mation are known (Rosenkranz and Mißler-Behr 2005). So the company can take,

from its point of view, the best decision which emission-reducing instruments

should be applied. But the point is that, in general, such certainty is not given.

In particular, the decision-making with regard to emission-reducing instruments is a

new working area and therefore related to various uncertainties (Stewing and Grit

2006b). Those uncertainties arise internally within a company and can, for that

reason, partly be influenced. But a number of them are external uncertainties and

cannot be directly influenced by the company, as for example market prices and

political developments. Both of them complicate the decision-making concerning

the selection of emission-reducing instruments. Moreover, they increase the

existing enterprise risks. Therefore, a profound analysis and prognosis of the

development of the uncertainties with regard to emission-reducing instruments is

essential for a company’s strategy development. Based on those evaluations, the

enterprises have to develop a suitable system to handle those uncertainties (Stewing

and Grit 2006b). The handling of uncertainties is a major task of Risk Management.

Therefore, the tasks and methods of Risk Management are addressed according to

their contribution to the company’s strategy development.

Before the contribution of Strategic Environmental Assessment and Risk Man-

agement to strategy development is described, we shall briefly attend to the process

of the strategy development and its timeframe.

7.2.1 Strategy Process and Timeframe

For starting the process of strategy development, the official state deadlines of the

emission trading system can be used as the first point of reference. Within the

strategy development especially the following deadlines have to be considered:

application for allocation, issuance and starting of the trading period (Greinacher

2004). The first deadline is the company’s application for allocation of emission

allowances. For this the company has to report an official statement on emission

allowances according to its planned emission output for the next trading period. The

application for allocation for the next trading period is to be submitted by March

31 of the final year of the preceding trading period. The next relevant point in time

is when the state presents the information on how many emission allowances will

be in fact allocated to the company. Related allowances for the current trading

period are provided to the company on a yearly basis, on February 28, by
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transferring the allowances to the applicant’s account in the emission trading

register. The third deadline is the start of the trading period.

As a consequence, the strategy development should be placed before the

first deadline, namely application for allocation of emission allowances. The

information of the number of emission allowances obtained for the last period

and the in-house evaluation of future emissions, based on the production

planning for next year, should be used as background information for the strategy

development. After receiving feedback on the application and information about

the quantity of emission allowances obtained (second deadline), the strategy has to

be adjusted, if necessary. In addition, strategy adjustment has to be carried out

throughout the entire trading period.

7.2.2 Strategic Environmental Assessment

In the environmental context, Strategic Environmental Assessment is described in

the European Community Directive 2001/42/EC, also known as the SEA Directive

(SEA Directive 2001). It had to be implemented by the European Community

member states by mid-2004. According to the SEA Directive, before a state’s

programs are published, the public must be consulted and an environmental report

has to be generated. The environmental report shall include environmental effects

of the program as well as reasonable alternatives. Two principles can be discerned

as the essential basis of Strategic Environmental Assessment. The first principle

refers to the identification of feasible alternatives and their comparison. The second

principle includes improving the program according to the environmental effects

(João 2005). In this context Strategic Environmental Assessment is ‘. . .the process
of evaluating the environmental impacts of proposed policies, plans or programs, in

order to inform decision-making’ (João 2005). To enable the implementation of

those principles and thus improving the political decision-finding, Strategic Envi-

ronmental Assessment affects political strategic decision-making with the follow-

ing specifications: reshaping objectives, identifying targets and indicators,
predicting and evaluating, enhancing impacts of chosen alternatives, reporting,
implementing guidelines as well as monitoring environmental impacts (João 2005).
In the following there is a brief description of those requirements.

Reshaping the objectives refers to the adjustment of the program’s objectives

according to the environmental effects. Based on the first requirement, identifying
targets and indicators refers to the identification of the program’s alternative and

alternative related objectives as well as measurements according to the environ-

mental effects. The third specification, predicting and evaluation, assists to evalu-

ate and to predict the impact of the alternatives according to their environmental

effects. After the impact of the alternatives on the environment has been analyzed,

the enhancing impact of the chosen alternatives requires the development of

reasonable alternatives e.g. by combining the best aspects of existing alternatives

(João 2005). Once the most reasonable alternative has been made out, the fifth
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requirement, reporting refers to the elaboration of the environmental report men-

tioned above (Albrecht 2005). Finally the establishing of environment implemen-
tation guidelines assists the definition of the action in order to achieve the

objectives of the reasonable alternative. Monitoring in this context means control-

ling the implementation of the alternative and observing the development of its

environmental effects. The decision about the monitoring measures is left to the

decision of the Member States (Albrecht 2005).

7.2.3 Risk Management

The application of Risk Management for companies is given through legal regu-

lations (Wolf and Runzheimer 2003). Independently of that, companies apply Risk

Management for strategic decision-making, as for example for a new product

launch. As described at the beginning of Chap. 2 above, from the company’s

point of view, risk is uncertainty as to the development of the company’s decisions’

consequences. The uncertainty is characterised through too little or too much

information, inconsistent information or inexact information (Rosenkranz and

Mißler-Behr 2005). To handle this uncertainty, different qualitative and quanti-

tative methods support Risk Management (Rosenkranz and Mißler-Behr 2005;

Schmitz and Wehrweim 2006; Brühwiler 2007). It is common to support strategic

issues with qualitative methods in the first place. This may include risk raster,

scenario analysis but also different creative techniques (Rosenkranz and Mißler-Behr

2005; Brühwiler 2007). Based on the above, the risks also affect numerical values

in different departments as for instance in the Planning department or Accounting

department. Therefore, different quantitative tools can describe the effects of risk

(Rosenkranz and Mißler-Behr 2005). At this point, the tools of data analysis and

decision supporting methods maintain risk assessment and impact.

A detailed description of the Risk Management tasks can be found in DIN EN

ISO 14971 as follows: finding of risk strategy, risk identification, risk assessment
and risk controlling. Finding of risk strategy concerns a definition of the company’s

risk behavior. Consequently, the formulation of the company’s risk attitude is

addressed. Hence, the definition of the risk strategy is a part of the company’s

strategy, for instance the company’s risk diffusion and risk concentration attitude

towards decision-making (Rosenkranz and Mißler-Behr 2005). To enable the risk

strategy definition, different risk types and companies’ preferred risk handling

have to be defined with this task. Risk types refer to risks with similar impact,

for example, the risks that a company prefers to carry out and risks that a company

chooses to accept or to limit (Schmitz and Wehrweim 2006).

As a second task, the risk identification concerns the identification and descrip-

tion of different upcoming risks related to decision-making (Rosenkranz and

Mißler-Behr 2005). Here, different decision alternatives and related upcoming

risks are described. Direct single risks as well as indirect risks of the decision

alternatives have to be incorporated in this risk identification. Moreover as the risk
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identification is the basis for realistic risk assessment, a precise risk characterisation

is necessary. Different aspects can be included in risk characterisation. This

depends strongly on the upcoming risks (Schmitz and Wehrweim 2006). Possible

characterisation aspects are: affected company’s department, time of formation,

risk frequency, time needed to treat the risk or for instance short-run or long-run

risk. Further on, to allow early identification of occurring risks, the impact of related

risks on the company’s performance has to be identified. For this, key performance

indicators are in use as qualitative and quantitative information. The key perfor-

mance indicators concretize the objectives such as sales volume, cost reduction,

budget and other. As the identified risks affect those key performance indicators by

changing the indicator’s values, the risk effects on the company’s objectives are

visible. Assistance in the selection and definition of the measurements is provided

for example by the Balanced Scorecard concept (Kaplan and Norton 1997).

As a third task, the risk assessment concerns the evaluation of identified risks.

Hereby, causes and dependencies between risks are considered. The form of risk

evaluation depends on the existing data. Risk evaluation can thus be done in the

form of a qualitative assessment. For instance, a risk could be considered important

or not important, of high or low priority (Schmitz and Wehrweim 2006). Risk

evaluation can also be done quantitatively, e.g. by working out risk frequencies and

monetary values. Additionally, risk evaluation can be implemented by using com-

plex evaluation methods, especially when risks are precisely defined and quanti-

tative data are available. For this, different statistical methods can facilitate the risk

assessment. The statistical methods include the quantitative evaluation of data and

different risk measurements (Rosenkranz and Mißler-Behr 2005). For example,

expected value, standard deviation or confidence intervals are frequently used for

risk assessment. In the following, there is a short illustration of those methods.

Expected value can, for instance, indicate the future allowance price. Based on the

expected value, the standard deviation describes how strong the old price varies

around the expected value (expected future price). Thus, the probability of whether

the elaborated allowance price is realistic can be worked out. If, for instance, there

is an 80 % standard deviation regarding the expected value (here: expected price),

the elaborated allowance price is unrealistic. The company is then confronted with a

high risk and thus has to pay more than foreseen in the budget. Also the use of the

confidence interval supports risk assessment. The confidence interval gives the

probability distribution of one value between the average value and an extreme

value. For illustration, the existing data could indicate that the probability of paying

a high price for the allowances is between 70 % and 82 % at the end of the trading

period. The possibility that low prices will be paid is unlikely. The discussed

methods are probability-based methods. In this context, today’s information and

communication technologies meet the expectations of a detailed probability distri-

bution analysis. The detailed determination of the value probability distribution as

well as the simulation of the values coherences is feasible. To provide this kind of

evaluation the availability of quantitative data is necessary. Further on, the selection

of the suitable statistical methods is essential for the success of the risk evaluation.

Thus the selections criteria should be well prepared (Brühwiler 2007). Here, it
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should be differentiated between the organizational criteria and methodical criteria.

The organizational criteria may be the available resources. The methodical criteria

are for instance available information and qualitative data as well as a method’s

required data input.

The fourth task, namely risk controlling, monitors the risk development as well

as the implementation of above described Risk Management tasks (Burger and

Buchhart 2002). The risk development is applied by controlling the as-is and to-be

key performance indicators. Once the deviance between as-is and to-be is specified,

the causes as well as the handling of the deviance should be addressed. Further on,

the implementation of all Risk Management tasks, such as finding risk strategy, risk

identification and risk assessment, should be monitored. In case decision-based

information is changing, the effects of this information have to be evaluated.

After this overview about the Strategic Environmental Assessment and Risk

Management, in the following we focus on their contribution to a company’s

strategy development.

7.2.4 Strategic Environmental Assessment and Risk
Management Within Strategy Development

Strategic Environmental Assessment is a political approach, implemented by the

European Community member states for the states’ use. According to this, the

specifications of the SEA Directive refer especially to the consideration of envi-

ronmental issues for political decision-making (Kläne and Albrecht 2005). But SEA

can also support a company’s decision-making (Marshall and Fischer 2004). In the

context of the Emission Trading, because of the involvement of environmental

issues in decision-making, a transformation of the SEA requirements to the

company’s strategy development is conceivable and recommended. Such transfer

into the company’s strategy development can be carried out as follows: The

requirement reshaping of objective should refer to the first stage of a company’s

decision-making, namely identification of objective of strategic action. This way a

company should introduce the environmental legal framework and environmental

objectives into its strategy development. Working out the company’s objectives,

not only the production planning, business volume, reduction costs but also the

planned emission reduction and planned investment for emission-reducing techno-

logy should be considered. Based on that, the second stage of the company’s

decision-making, namely identifying of alternative ways to achieve objective, is

supported by the requirement identifying of targets and indicators. In the context of
a company’s decision-making, this requirement refers to including and combining

different emission-reducing instruments to achieve objectives described above.

Thus, the reconsideration regarding the objectives and measurements of different

emission-reducing instruments should be elaborated. In the third stage of a

company’s decision-making (choice between alternatives), the SEA requirements
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predicting and evaluating as well as enhancing the impacts can be applied. By

means of those requirements the emission-reducing instruments should be evalu-

ated with regard to their achieving emission output and related costs. In addition,

the reasonable alternative, which may also be a combination of emission-reducing

instruments, is to be preferred. This alternative should indicate the best emission

output achievement due to the reasonable investment. The last stage of the

company’s decision-making is specifically announcing a draft plan and implemen-

tation and monitoring of strategic action, which can be supported by the last two

requirements of the SEA, i.e. reporting and establishing of environment implemen-
tation guidelines. Considering those requirements in the company’s decision-

making, the action plan for implementation of the emission-reducing instrument

should be elaborated and communicated. Additionally, monitoring the effects of

the used emission-reducing instruments enables early reaction to any undesirable

development of the instrument. Summing up, it can be said that the Strategic

Environmental Assessment gives conceptual support in order to include the

company’s related environmental aspects regarding emission reduction.

The implementation of Risk Management for the companies is given on the one

hand through legal regulation, and on the other hand the companies implement the

Risk Management to assure the fulfilment of strategic decisions (Rosenkranz and

Mißler-Behr 2005). Since finding a company’s strategy for the next trading period

is strategy decision-making related with uncertainties, Risk Management contri-

butes to the identification and evaluation of upcoming risks. The integration of Risk

Management tasks finding of risk strategy at the first stage of a company’s decision-

making enables the elaboration of a company’s risk strategy. As the risk strategy is

a preferred company’s behavior in respect of handling risks, it should be considered

when defining a company’s objective. Thus, the development and selection of

emission-reducing instruments depends on the company’s risk affection (Lafeld

et al. 2006). At the second stage of a company’s decision-making, the integration of

the Risk Management task risk identification enables finding risks related to an

alternative. Hence, different upcoming risks of emission-reducing instruments can

be identified and described. The third stage of a company’s decision-making,

namely selecting of the alternatives, is supported by the Risk Management task

risk assessment. So, different emission-reducing instruments-related risks can be

evaluated. Due to the fact that the alternatives can be compared, the evaluation of

the risks related to an alternative is the basis for fine-tuning the chosen alternative.

The last two stages of a company’s decision-making, i.e. announcement of a draft

plan and implementing and monitoring strategic action, are supported by the Risk

Management task risk controlling of the risk development. Consequently, not only

the strategy implementation, but also the risks-related development of the strategic

action should be monitored.

Summing up, it can be said that on the one hand Strategic Environmental

Assessment points out the requirements to be considered in strategy development

and on the other hand Risk Management provides a methodical pool for qualitative

and quantitative support. The methods support also the identification of alternative

related risks, the risk evaluation and the risk controlling. The Fig. 7.1 shows the
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contribution of Strategic Environmental Assessment and Risk Management to

strategy development.

In order to illustrate the company’s strategy development, we will discuss the

stages of application.

7.2.4.1 Identifying of Objectives

Strategy development includes as a first stage identifying of objective of strategic

action. From the company’s internal point of view those can be budget, product

planning, short- or long-term cost reductions plans (Enzensberger and Hermes

2004). According to the requirements transferred from Strategic Environmental

Assessment, compliance with the emission obligation should be one of the

strategic objectives. Therefore, an investment budget must be foreseen for emission

allowances and emission output reduction in order for the company to be able to

handle a shortage or surplus position. Based on this objective different risk types

have to be analyzed with a view to which risk could be borne by the company and

which risk should be avoided, limited or handed over. Different risk types can be

construed here, as for instance market risks (demand and offer of allowances on the

market), legal framework risks (changing allocation regulation, development of the

sanctions costs) as well as reputation risks (non-compliance with emission output
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also causes reputation risk) (Stewing and Grit 2006a). Based on this, the risk

diffusion degree should be settled. For example, the market risk can be limited by

using a combination of emission-trading instruments; the reputation risk could be

avoided by achieving the set emission reduction requirements; and legal framework

risks could be kept low by contracting experts for legal questions related to

emission trading.

7.2.4.2 Identifying of Alternatives

The second stage, identifying alternative ways to achieve objective, includes the

finding of possible solutions that achieve the objectives defined above, especially

handling of shortage or surplus position. For this, according to the requirements

transferred from Strategic Environmental Assessment, objectives and measure-

ments of different emission-reducing instruments should be described. Addition-

ally, the Risk Management enables the identification of alternative related risks

from the company’s point of view.

Different instruments handle a shortage or surplus of emission allowance. For

instance, the company can reduce emissions through investment in the emission-

reducing machines (Spangardt and Meyer 2005). Therefore, the plants of the

company have to prove accordingly the reduction of the emission output. This

can be achieved for example by changing the fuel type, supplying of biomass and

spare fuels, improving of heat recovery or improving of isolation (Bockamp

et al. 2005; Stewing and Grit 2006a). Additionally, the replacement of the old

machines by the new ones should be considered. If the shortage still cannot be

covered, the company could buy additional allowances on the market or borrow

them from the next year of the same trading period (Spangardt and Meyer 2005;

Konzak and Heßler 2006). The borrowing should be applied for the short-term

production fluctuations; otherwise the short position could be transferred to the end

of the trading period. But also with the implementation of JI projects, CMD and

national projects the company can reduce the shortage. The advantage of those

optional instruments is the additional risk diffusion, due to the fact that emission

allowances are obtained independently of the emission trading market. Also

supplementary customer acquisition as well as the possibility of opening new

market access can be a result of international projects. To implement those projects,

the enterprises should be informed about project-related regulations. For example,

the implementation of JI projects is possible if the enterprise’s country fulfils the

following participation criteria: ratification of the Kyoto Protocol, determination of

the assigned amount, establishment of a national system for the estimation of the

greenhouse gas emissions and emission reduction, establishment of a computer-

made national register, punctual setting-up of annual inventories and submission of

additional information about the assigned amount. Also the JI project host country

must accomplish the same criteria. Thus, current information about the legal

regulation for the implementation of the JI projects, CMD projects and national

project has to be collected. Also paying sanctions can be considered as a possible
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instrument. Paying sanctions is an option if the sanction costs are lower than the

investment needed to obtain the necessary number of emission allowances. Still, the

sanctions contain, besides paying the monetary value and delivering the missing

allowances in the next trading year, also a public naming of the companies that did

not fulfil the required number of allowances. The costs caused through the damage

of reputation as well as the environmental development are not considered by

selecting this instrument. Due to the fact that the emission allowance prices are

lower than the sanction costs, and the reputation damage is not known, paying

sanctions is not a preferred instrument (Requate and Graichen 2005). To enable

instrument characterisation, different key performance indicators should be added

as the instrument’s performance measurements. Especially the measurements that

describe the emission-reducing instruments, as for instance number of allowances,

reduced emission-output, allowance price, price development, organizational costs,

sanctions costs can be used as performance indicators (Betz et al. 2003).

Further on, the identified instruments should be described with related upcoming

risks. We concentrate especially on the risk of obtaining additional allowances by

the Emission Trading Instrument. A trading of allowances is linked to the planning

uncertainty due to possible price fluctuations. The price fluctuations may have

different reasons: the allocated number of the emission allowances (Spangardt

and Meyer 2005) or a high economic growth causes increasing production,

especially for the energy-intensive industry (Marci 2005). This leads to an

increasing energy use in the production and to rising emissions output.

Consequently, the company’s demand of emission allowances increases, which

leads to an increase of the allowances prices. But also weather and environmental

changes affect the allowance price. For instance, in extremely dry summers the

demand for air conditioning increases. Air conditioning is energy-intensive,

therefore the companies produce more energy and, consequently emission output

increases. The demand for the allowances rises and the prices for allowances

increase. As a result, obtaining the needed number of allowances, for the price

originally planned in the budget, is not certain; this constitutes a risk for the

company. Further on, it is not known if the required quantity will be offered on

the market. So, the company is faced with the volume risk (Spangardt and Meyer

2005). Closely related to the volume risk are inappropriate production planning as

well as unpredictable production downtimes and peaks. Those can increase the

amount of the allowances that have to be purchased on the trading market. Besides

the price and volume risks, the project circumstances as well as the political

environment of JI projects and CMD projects may lead to non-performance of the

planned emission allowances quantity (Spangardt and Meyer 2005). Consequently,

the additional amounts of allowances have to be acquired on the emission trading

market. In the Fig. 7.2, the above discussed risks are characterised with risk type,

risk frequency, point of risk formation and effect of the risks. The risk type

describes the time period of the risk duration. By way of example, a price risk

occurs at the moment when a company trades for the allowances, so it is a short-run

risk. The frequency describes the risk occurrence. So, the frequency of the price risk

is determinated by the company’s demand, or by how often the company trades.
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The point of the risk formation gives information about the point in time when the

risk is likely to appear. Accordingly, the price risk is relevant for a company that has

current demand. Finally, the effect of the risk describes the risk’s consequences.

A trading of the allowances on the market may result in higher costs for emission

reduction than originally planned in the budget.

The risk characteristics may also contain additional and different description

aspects. But it is important that the risk identification and description is elaborated

for each emission-reducing instrument. This way the risk comparison of the instru-

ments, according to the company’s risk behavior defined in the first stage of strategy

development, is possible.

7.2.4.3 Selecting Between Alternatives

Based on the above elaborated information, the final comparison of the instrument

is run on the stage selecting between alternatives and fine-tuning of selected

alternatives. Here, according to the transferred requirements of Strategic Environ-

mental Assessment, the alternatives have to be predicted and evaluated. As a result,

the reasonable alternative should be selected. For this purpose, Risk Management

applies the scenario analysis. The scenario analysis sketches the possible future

development of the defined scenarios. The future development of scenarios thus

depicted serves as decision basis (Welge and Al-Laham 2001). By the means of the

scenario analysis, in the first place different emission-reducing instruments can be

systematically combined and analyzed in scenarios. The substantial elements of the

instruments are related and compared. Based on this comparison, as a second step,

Risk Risk type –
Duration? 

Frequency –
How often? 

Point of formation –
When coming?

Effect of the risk – What 
effects?

Price risk – does the
company get the allowances 
for the desired price ?   

Short-run At demand At demand Higher costs than planned in 
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– how do environment 
uncertainties effect the 
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Short-run At demand At demand No predictability; uncertainty

Volume risk – does the
company get the needed 
amount of allowances?  

Short-run At demand At demand No adequate allowances 
amount
Pay sanctions
Loss of production

Production downtimes or
unexpected peak loads –
Development of productions 
demand?

Short-run Repeated in 
trading period

Increased/Decreased 
customer demand

To few allowances or to 
many allowances

Project risk – Are the project
objectives achieved within the 
given costs? Can the planned 
allowances be obtained with 
this project?  

Long-run During project or at 
the end of project

External purchase of 
allowances is necessary
High resource cost
Resource cost saving in 
other company’s areas

At demand

One per 
Project

in the trading 
period

Fig. 7.2 Risk characterisation raster
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the future development of different emission-reducing instruments combination

(the scenarios) can be evaluated. Several different future pictures can be sketched

in this way. Consequently, the substantial steps of the scenario selection are:

pre-selection, evaluation and fine-tuning (Mißler-Behr 2001).

At the preselection the scenarios can be described through qualitative and

quantitative elements (Kahn and Wiener 1968). The emission-reducing instruments

can be described with to-do activities, key performance indicators and identified

risks, see Fig. 7.3. Moreover, with the selection criteria, like the risk diffusion

degree, different scenarios can be sketched. Especially the risk diffusion, and with it

the combination of presented instruments, is recommended in order to cover

shortage. To prevent a shortage of emission allowances in the second trading

period, a first scenario may be defined as using Emission Trading (buying and

borrowing) as one instrument only. The second scenario may be defined as using

Emission Trading with borrowing options as well as the adjustment of machines.

A third scenario may include Emission Trading with borrowing options, adjustment

of machines and realization of the projects. As three different instruments are in

use, the last scenario has the highest risk diffusion.

Based on the preselection made, the next step focuses on the evaluation of those

scenarios. In current practice, the information on the scenarios is rarely presented in

a quantitative data form. But a suitable economical evaluation of those scenarios

requires quantified information about future production and related emission

output. It is therefore essential to work with a reliable and comprehensive data

basis. Such data basis can be created by empirical investigations in the enterprise.

In case that the data are not available, different simulation models can be applied,

such as the Flow-Sheeting System (Stewing and Grit 2006a). On the basis of

such simulation models the planned production and pertinent emission output

can be computed. The scenarios can then be evaluated with the help of the

information determined in the simulation. In particular, the marginal reducing

costs, i.e. marginal cost for emission-reducing for one ton of carbon dioxide, have

to be elaborated (Stewing and Grit 2006a). Consequently, the scenarios with lower

long-term marginal reducing costs than expected value of allowance price have to

be considered for the fine-tuning. Additionally to marginal reducing costs, also

average reduction costs and total reduction costs per scenario should be considered

(Stewing and Grit 2006a).

Finally in the fine-tuning, due to the results of the evaluation phase, the decision

can be made as to which scenario is preferred for the application. The final decision-

making can be provided in a view of key performance indicators elaborated in the

first stage of decision-making. In the context of emission trading, the company

budget, forecasted production plan, cost reduction plans as well as forecasted

allowance price can be used as suitable measurements (Enzensberger and Hermes

2004).

After making the decision on the strategy to be implemented, the strategic action

plan for the implementation as well as for the related monitoring process should be

elaborated. The monitoring should be applied, especially for the strategic action

controlling, risk controlling and emission-reducing effects controlling. Moreover,
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the process of strategy development and strategy adjustment should be established

as a continual process. In the case of changes in the environmental legal framework

or of new internal and external company’s effects on strategy implementation, the

exiting strategy should be reviewed and modified as needed.

7.3 Conclusion and Recommendations

In order to meet the changed volume of allowances in the second trading period

as well as the related changes in the legal framework, the company’s strategy

development in the context of emission trading should be improved. In this context

we addressed strategy development and strategy process as well as the contribution

of the Risk Management and Strategic Environmental Assessment to strategy

development. We came to the conclusion that both Risk Management and Strategic

Environmental Assessment contribute to improving the company’s strategy

development with regard to achieving the required number of emission allowances

during one emission trading period. The Strategic Environmental Assessment is in

the first place a political approach that affects political decision-making within the

consideration of the environment aspects. But, as environmental aspects become
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more important for companies and companies are obliged to manage their emission

output, it is recommended to establish a company’s strategy development in the

context of emission reduction and to involve these environmental aspects also in the

company’s strategy development. Those environmental aspects should be included

as early as possible in the company’s strategy development. Consequently the

requirements of Strategic Environmental Assessment can be transferred into the

company’s strategy development. Doing so assures that the environmental

information and legal framework are considered at an early stage within the

company’s strategy development. Apart from the Strategic Environmental

Assessment, Risk Management also supports the company’s strategy development

by finding of risk strategy, risk identification, risk assessment as well as risk

controlling. Therefore, qualitative and quantitative methods support Risk

Management tasks. Based on the company’s risk behavior, the company’s risk

strategy should be defined. This risk strategy then serves as an initial point in

decision-making. For instance in order to meet the risk diffusion behavior, different

emission-reducing instruments should be combined. In order to find the right

combination, the risk identification and assessment should be implemented for all

emission-reducing instruments. Thus, the combinations can be compared and the

decision on the preferred one can be taken.

In summing up it can be said that both Strategic Environmental Assessment and

Risk Management support a company’s strategy development with forming of

general company’s strategy development framework. The Strategic Environmental

Assessment provides a conceptual approach for consideration of the environmental

information, without proposing concrete evaluation methods. On this point the Risk

Management supports the Strategic Environmental Assessment with qualitative and

quantitative evaluation methods. As environmental development and changes in

environmental legal framework even in the short future are not known, some risks

are not perceived until their occurrence. In order to handle the uncertainties, the

company’s strategy development should be established as a continuous process.
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Chapter 8

The Possibilities and Potential Advantages

of the Life Cycle Assessment

in the Framework of Climate Change

Mitigation

Marek Gawor

8.1 Introduction

The term ‘climate change’ has attracted the public attention and discussion over the

past 20 years. The United Nations Framework Convention on Climate Change has

defined the climate change as ‘a change of climate which is attributed directly or

indirectly to human activity that alters the composition of the global atmosphere

and which is in addition to natural climate variability observed over comparable

time periods’ (United Nations 1992). The US Environmental Protection Agency set

up the starting date for these human-dependent changes on a large scale at the

beginning of the Industrial Revolution around the year 1750 and following increase

of the greenhouse gases concentration in the atmosphere. Subsequently, the US

EPA has identified observable changes related to this phenomenon, namely:

• Atmosphere changes;

• Temperature changes;

• Precipitation and storm changes;

• Sea level changes;

• Ocean acidification;

• Land cover and land use change (US EPA 2012).

As one can see, the consequences of climate change are very broad and affect

various compartments of the natural and human environment. In recent years,

however, the term has been simplified and associated with the increase of the

mean temperature on earth. The indicator chosen by scientists and politicians to

measure the climate change rate and the industrial and political measures is the

carbon dioxide (or CO2-equivalent for other greenhouse gases) emission. It has
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been introduced in the intergovernmental agreements such as the Kyoto Protocol,

European level standards (EU Renewable Energy Directive) or the national legis-

lation (Renewable Fuel Standards issued by the US EPA and other national plans

aiming at the GHG reductions).

Another strategy for combating the environmental changes in general and

climate change in particular is the application of voluntarily standards and certifi-

cation schemes. These non-binding measures may be seen as softer ways to protect

the environment than laws and directives.

Above-mentioned legal and non-legal environmental measures relate to the

more holistic concept of sustainability, namely balancing social, economic and

environmental spheres of life (Fig. 8.1). Several tools have been developed in order

to facilitate the development of the sustainable products, services or political

measures. One of the most widely applied decision supporting tools is the Life

Cycle Assessment (LCA).

The LCA studies of the environmental damages caused by the product or service

cover all environmental aspects of the product life cycle, from the raw material

acquisition to the final disposal of the product. Furthermore, this technique enables

assessing the environmental impacts in the ‘environmental’ part of the sustainabi-

lity question, such as climate protection through the minimization of the GHG

emissions, erosion, acidification and eutrophication. Thus, the LCA technique

has become a practical basis for the current decision-making, i.e. in Germany

Fig. 8.1 Elements of the sustainable approach (partially adopted from Verify Technologies

Limited (2010), after Thrän and Gawor (2012)
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when creating and updating the Renewable Energy Sources Act. Therefore, under-

standing of its implications for the final results as well as the various methods of

performing the LCA will become a crucial part of the climate change abatement

activities.

This chapter will summarize and present the methodologies and tools for

performing the LCA studies useful for the assessment and mitigation of the climate

changes. The first sections will describe the methodologies of the LCA according to

the ISO standards as well as national and international laws on the example of the

EU directives and the German Renewable Sources Act. Secondly, the core element

of the LCA will be presented, namely Life Cycle Impact Assessment (LCIA)

according to the different methodologies and approaches.

The next section will present some case studies of various LCA performed for

the products such as gas turbines or the bioenergy production. The most important

issues of the current discussion on the indirect land use changes and uncertainties of

the delivered results will be given as well. Subsequently, the possible use of the

modelling results will be discussed in the framework of the CDMmeasures relating

to the Kyoto protocol. Finally, conclusions and the future developments in this field

of the research will be discussed. As the outcome, the comprehensive overview of

the possible LCA application in the climate change abatement will be presented.

8.2 LCA Methodology: ISO Standards, EU Laws

and Directives, Labels and Certification

8.2.1 Introduction

The origins of the LCA technique may be traced back to the post-war period, when

it became clear that the use of resources and energy carriers may create significant

damages to the environment. The first forerunners of the methodology, however,

focused more on the savings that could be made in the production processes and

were initiated by the commercial players such as the Coca Cola Company. The first

LCA studies, bearing the name Resource Environmental Profile Analyses (REPAs),

appeared in the late 1960s and the beginning of the 1970s. They investigated the

difference between various packaging materials or the energy requirements of the

production of various goods. The interest in such research strongly increased after

the energy crises of the 1970s and oil shortages, which forced the industrial players

to put their efforts to producing more energetically efficient (Horn 2009).

As Horn indicates, the subsequent developments of the LCA have led to the

creation of the systematic, inclusive and analytical approaches to the environmental

impact assessment. One has to mention that although the principles of the Life

Cycle Assessment have been applied for more than 50 years, the method is

considered to have still a potential for improvement. The main advantage (and at

the same time problem area) of the LCA is the flexibility of use—it may be applied
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for any product or service using varying assumptions and value-based choices, thus

creating results which practically shall not be compared with each other. The

difficulties of performing the comparative LCA studies is especially well visible

in case of modelling bioenergy pathways, where interests of scientific, political and

industrial lobbying groups are colliding with each other. Therefore, the activities of

the international organizations or the transnational political bodies such as the EU

aiming at the creation of the well-defined framework for performing the LCAs is

becoming even more important than before.

As for the internationally accepted LCA standards, Elcock (2007) identifies

those created and/or being under development by the International Organization

for Standardization (ISO), Society for Environmental Toxicology and Chemistry

(SETAC) and the United Nations Environmental Program (UNEP). Since the ISO

norms are the oldest and the most widely accepted standards, the next sections will

shortly describe what mandatory and optional elements of the LCA studies should

look like according to those standards. Furthermore, it will be shown how the

principles of such international frameworks were adopted and implemented in the

European legal measures for the minimisation of the GHG emissions. Subse-

quently, the main tools used by the LCA practitioners will be described, followed

by the description of the LCIA methods, including advantages and disadvantages of

the specific approaches.

8.2.2 ISO Standards Shaping the LCA Process

The International Organization for Standardization (ISO) is the most widely known

international body that creates and publishes standards for almost any technical and

engineering branch worldwide. So far, the organization consists of 162 national

standards bodies from all regions of the world; furthermore, its portfolio comprises

of more than 18,000 standards for business, government and society with practical

tools for all three dimensions of sustainable development: economic, environmental

and societal (ISO 2010a). For the LCA studies, the most important group of

standards belong to the ISO 14000 family, relating to all kinds of environmental

management and organized according to the Plan-Do-Check-Act logics (Fig. 8.2).

However, the LCA activities originally located in the planning phase of the product

development, may be used also in three other phases of the cycle, namely as the

basis for the environmental labelling (‘do’), as a measure for checking the envi-

ronmental performance of the products (‘check’) and to implement the corrective

action, as well as to develop new policies or standards. The application of the LCA

on all these managerial levels is very well visible in the area of the renewable

energies, such as biofuel certification schemes.

All environmental standards created by the ISO organization are being subject of

the continuous development and update process, depending on current market

demands. For instance, the upcoming new standards ISO 14067 and 14069 will

provide guidelines on the calculation of products’ carbon footprints (ibid). Since the
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Fig. 8.2 The most important ISO 14000 family standards (Gawor 2005; ISO 2007)
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carbon footprints give an insight into the amounts of greenhouse gases emitted

during the products’ life-cycle, these standards will have a high potential of

application in climate mitigation actions. However, the existing standards, espe-

cially those belonging to the 14040 family, also provide a sound basis for a GHG

mitigation assessment in conjunction with the LCA perspective. Currently, those

standards include:

• ISO 14040:2006: Environmental management—Life cycle assessment—

Principles and framework;

• ISO 14044:2006: Environmental management—Life cycle assessment—–

Requirements and guidelines;

• ISO/TR 14047:2003: Environmental management—Life cycle impact assess-

ment—Examples of application of ISO 14042;

• ISO/TR 14049:2000 Environmental management—Life cycle assessment—

Examples of application of ISO 14041 to goal and scope definition and inventory

analysis (ISO 2010b).

The ISO 14040 and 14044 standards are the core elements of the LCA studies for

the practitioners. The first standard describes the basic principles of the LCA; the

latter one (substituting the previous standards 14041 for the goal and scope defini-

tion and inventory analysis, 14042 for the life cycle impact assessment, and 14043

for the interpretation, respectively) present more detailed guidelines for the LCA

process.

In general, ISO standards distinguish between four main phases of the LCA

study, namely:

• Goal and scope definition;

• Inventory analysis;

• Life Cycle Impact Assessment;

• Interpretation.

In the goal and scope definition the general framework of the study needs to be

determined. The LCAs may be created for various purposes. Thus, the quality

requirements may be different for a study performed for internal company purposes

(‘screening LCA’) and for a comparative assertion of various products, whose

results will be available for the public. In the ideal case, the LCA encompasses

the entire life-cycle pathway of the product, including the data about raw material

acquisition, production, use, and waste treatment (Fig. 8.3). However, the time and

financial constraints may require a simplification of the study and narrowing the

boundaries of the system under the study. Such simplifications shall be specified in

the goal and scope definition. Furthermore, the choice of the functional unit should

be defined in this phase of the LCA. The functional unit specifies what kind of

function the system performs (i.e. making 1 cup of coffee or transporting 1 t of

material over a distance of 1 km). The systems and products should be compared on

the basis of the same functional unit.

After specifying the framework of the study, the inventory analysis shall take

place. Here, the input data is collected, including all materials, energy and waste
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streams being part of the product system within specified system boundaries. This

element of the LCA is usually very time-consuming, and includes the usage of tools

such as questionnaires or literature research. In case of bioenergy modelling, the

inventory analysis methodology may greatly influence the final results, especially

in cases where no scientific consensus exists, for example in the methane reductions

from the use of residues materials from anaerobic digestion. The use of these

residues as a fertilizer reduces the need for artificial fertilizers; however, the values

of these reductions and subsequent GHG mitigation may be different on various

fields and under various climatic conditions.

In the Life Cycle Impact Assessment, the collected LCI data are converted and

assigned into groups of indicators relevant for specific environmental compart-

ments or similar type of impacts according to environmental mechanisms (Fig. 8.4).

Thus, assessment of the product’s impact may be done in a holistic manner,

including the effects on i.e. human health, ecosystem quality or resources. In this

phase, the impacts may be sorted according to the value-based choice. Some LCIA

methods allow even a creation of single-score results for all products. Since,

however, such value-based choices may not be decoupled with some uncertainty

of the results, the ISO standards declare those measures as optional ones.

The mandatory LCIA elements are as follows:

• Selection and definition of impact categories—identifying relevant environmental

impact categories (e.g. acidification, eutrophication, terrestrial and marine eco-

toxicity, global warming potential, etc.);
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Fig. 8.3 The elements of the LCA product system according to the ISO 14040 family standards.

Adopted from ISO (1997, 2006a, b)
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• Classification: assigning LCI results to the impact categories (e.g. classifying

CO2 emissions to the global warming effect);

• Characterization—modelling LCI impacts within impact categories using

science-based conversion factors (i.e. modelling of potential impact of CO2

and methane emissions on the global warming);

• Normalization—expressing potential impacts in ways that can be compared

(e.g. comparison of the impacts on global warming coming from carbon dioxide

and methane emissions; the normalization can be made on the basis of the given

area and time period, i.e. GHG emissions in Germany in 2005);

• Grouping—sorting and possibly ranking the indicators (i.e. sorting the indicators

by location: local, regional, and global or the impact category: human health,

ecosystem quality, etc.);

• Weighting—converting and possibly aggregating indicator results across impact

categories using numerical factors based on value-choices and a personal atti-

tude to environmental problems;

• Evaluating and reporting LCIA results (data quality analysis)—gaining a better

understanding of the reliability of LCIA results (ISO 1997, 2006a, b; Gawor

2005).

The last LCA step—interpretation—in fact occurs at every previous stage of the

LCA. The collected and/or obtained data are being analysed and interpreted to give

an impression about the impact of the analysed system on the environment and the
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plausibility of the collected data. Theoretically the LCA does not require the use of

any specific software. However, the complexity of modern products and processes,

as well as numerous LCIA methods available for the practitioner make the LCA

studies almost impossible to be made without LCA-specific tools. The next section

will shortly present the two most widely applied programs, namely SimaPro and

Umberto, along with an example of the LCIA method integrated in both tools.

8.2.3 Methods and Software Facilitating the LCIA

The production of even simple goods such as a pen or a computer mouse may

involve several hundred materials and processes; in case of more complex products

(TV sets, washing machines or industrial gas turbines), the number of system

elements easily exceeds several hundred thousand. One of the biggest challenges

of the LCA was to allow decision-makers to model their products in a simple,

transparent and effective way on the one hand and simultaneously satisfy the

scientific requirements set up by the ISO norms on the other hand. The solutions

to this—at first glance impossible—task are provided by the specialized software

packages, such as SimaPro, GaBi, GEMIS or Umberto. This non-exhaustive list

may be easily extended since several institutions have created their own software

models for performing the LCA (compare Gloria 2010). However, only few of them

are recognized worldwide, creating a sound basis for comprehensive and reliable

studies. Certainly SimaPro and Umberto belong to this group. Their strengths may

be summarized as follows:

• Easy-to handle graphical user interface;

• Inclusion of several databases with several categories of materials, processes,

and waste management options, which enable even inexperienced users to

perform simple screening LCAs within minutes;

• The possibility to create and compare various scenarios on the basis of a single

product;

• Inclusion of ready-to-use LCIA methods. These methods classify environmental

burden using various impact categories as well as scientific and value-based

factors. Thus, environmental burden may be shown using various perspectives;

• Enormous saving of time and financial resources when performing the LCA with

the provided data;

• The possibility of creating own modules, materials, processes or valuation

systems, as well as adaptation—if necessary—of the datasets provided with

the software.

The disadvantages of such software have to be mentioned as well:

• The provided modules/materials are often inefficiently described; thus it is

impossible to track back the most important assumptions made by database

developers;
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Table 8.1 LCIA methods suitable for the climate change assessments

No. Name and developer

Details—climate change

assessment Examples of availability

1. IPCC (Intergovernmental

Panel on Climate Change)

The method specifies the cli-

mate change factors with

the time frame of the

20, 100, and 500 years,

relating the effects of the

greenhouse gases to the

effect caused by 1 kg of the

CO2.

SimaPro, Umberto,

implemented within

several LCIA methods

and assessments

2. Eco-Indicator 99 Damage-oriented approach

classifying environmental

effects into categories of

human health, ecosystem

quality and resources; cli-

mate change and ozone

layer impact categories

present; global warming

according to the IPCC fac-

tors; older version (EI 95)

included also summer and

winter smog categories.

SimaPro (Eco-Indicator

95, Eco-Indicator 99),

Umberto

(Eco-Indicator 99)

3. BEES (Building for Environ-

mental and Economic Sus-

tainability); National

Institute of Standards and

Technologies (NIST),

United States

LCA tool for building and

construction materials;

GWP factors adopted from

the TRACI method; also

smog, ozone depletion,

indoor air pollution and

criteria pollutants (outdoor

air pollution such as partic-

ulate matter) taken into

consideration.

Adopted in SimaPro,

available as separate

software

4. CML 1992/2001; Center of

Environmental Science of

Leiden University, the

Netherlands

General LCIA method, includ-

ing ozone layer depletion,

photochemical oxidation,

Global Warming Potential

100a (adopted from

the IPCC).

SimaPro, Umberto

5. Ecological Footprint Includes the CO2 emissions

from the use of the fossil

fuels.

SimaPro

6. EDIP (Environmental Design

of Industrial Products)

97 and 2003

Global Warming based on the

IPCC factors in 100a time

frame; stratospheric ozone

depletion potentials and

photochemical ozone crea-

tion potentials (stemming

from the human and vege-

tation sources)

implemented.

SimaPro

Some LCIA methods, which are not listed here, combine the modelling factors using the other

LCIA methods (i.e. Impact 2002+) (Goedkoop et al. 2008; Ministry of Housing, Spatial Planning

and the Environment 2000; Gawor 2005, 2010; Goedkoop and Spriensma 2001; Lippiat 2007)
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• Information provided by the databases may be outdated, leading to a situation

where environmental impacts assessed by the software are over- or

underestimated;

• Simplifications and errors of calculations are not always clearly stated or the

information is hidden for the inexperienced user behind many submenu levels.

Thus, the LCA software may be seen as a very powerful tool which simul-

taneously creates some risks when applied without taking into consideration its

limitations. In the climate change considerations, such software greatly facilitates

the assessment of the climate change measures by providing the ready LCIA

methods in the form of the predefined valuation systems. Methods that may be

seen as the most appropriate and suitable for this task are for instance IPCC GWP or

the Eco-Indicator 99. Table 8.1 shortly summarizes key features of these methods.

Figure 8.5 presents a simplified calculation procedure applied in the

Eco-Indicator 99 within the framework of the LCA. The first step is the collection

of data in the inventory phase of the LCA, which includes all relevant environmental

data concerning the extraction of ores, several conversion and processing steps

together with material and energy inputs at each stage. Eventually transportation

and disposal processes are taken into consideration. The second step is based on the

resource, land use and fate analysis of the significant elements and compounds, such

as heavy metals, CO2 emissions, land use, extraction of minerals, etc. Thus, it may

be determined which element/material occurring within a life cycle affects specific

environmental compartments. Subsequently, exposure and effect analysis helps to

determine whether the absolute values of these impacts are significant for the

environment or not (since i.e. extraction of 1 kg of platinum may have a different

effect on the resource availability than extraction of 1 kg of sand). Subsequently, the

damages to the specific environmental compartments are expressed on the basis of

real damages, such as local effects on the species or the occurrence of the respiratory

problems affecting humans. These specific impacts on the environment are then

collected into the more general categories, such as damages to human health,

ecosystem quality and resources. Finally, after the normalization and weighting

steps, the single indicator result may be presented as the final output of the

Eco-Indicator 99 methodology.

An interesting option that is offered within the Eco-Indicator methodology uses

three basic cultural archetypes of individual perspectives and attitudes towards

environmental problems. The ‘Individualist’ approach accepts only proven envi-

ronmental effects, believing that technology may help to avoid many problems, and

sets a short-time perspective of considering the environmental effects. On the other

side, the ‘Egalitarian’ LCA practitioner takes into consideration long-term envi-

ronmental effects, even if the scientific evidence is not well proven, believing that

the environmental problems may lead to the catastrophe. The ‘Hierarchist

approach’ may be seen as a trade-off between these two radical approaches,

believing that problems might be avoided if a proper policy is implemented.

Hierarchist-LCA practitioners include the environmental effects on the basis of
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the scientific consensus with a balance between short- and long-term environmental

effects (Ministry of Housing, Spatial Planning and the Environment 2000).

The choice of a specific approach may have a visible influence on the LCA

modelling results (Gawor 2005, 2010). The variety of LCA methods and the lack of

scientific consensus with respect to modelling approaches, as well as large results

variation depending on the methodology chosen is currently being a huge hurdle for

political decision makers. The next section will describe shortly the implemented

legal framework relating to the above-mentioned methodologies and aiming at the

mitigation of the climate change phenomenon on the basis of consistent and

generally applicable methodologies.

8.3 Climate Change Assessment in Legal Acts

and Voluntary Agreements

8.3.1 Introduction

This section will present key laws and standards implementing the LCA rules and

simultaneously facilitating the introduction of climate change measures on the local

scale of the single enterprise and interregional scales of national and international

plans. The appearance of the LCA in the industry—although already present in the

bigger enterprises as a part of voluntary commitment towards environmental

protection—has been officially adopted in the European Union by the Energy-

using Products (EuP) Directive in 2005.
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On the other hand, national and international measures to reduce GHG emissions

were related to the Kyoto Protocol dating back to the year 1998. The commitment to

achieving the ambitious goals of the Protocol on the European level has required the

creation of appropriate European laws and directives. An excellent example of

GHG reductions is the increasing use of renewable energies in the energy sector,

which allows saving considerable amounts of greenhouse gases when used for the

electricity generation, heat provision or as a fuel in the automotive sector. An

example of a transnational law facilitating the use of renewable energies might be

the Renewable Energy directive, as well as national laws and action plans enforcing

the use of renewable energies. One of the most famous and effective national laws

is the German Renewable Energy Sources Act (EEG), which has led to historical

change of the energy market in Germany through the guaranteed feed-in tariffs and

focused support on desired technologies and substrates (such as combined heat and

power systems or the manure from the agricultural farms). Since all above-

mentioned laws may be seen as successful measures for the climate change

mitigation, directly or indirectly relating to the LCA technique, their short descrip-

tion will be presented in the following sections.

8.3.2 Energy-using Products Directive1

The Directive 2005/32/EC of the European Parliament and the Council from July

6, 2005 introduced a legal framework for the setting of an ecodesign requirement

for industrial products that use any kind of energy—fossil fuels, electricity or

renewable energy sources. Simultaneously, the directive requirements are appli-

cable both to products that are manufactured in the EU and imported. This defini-

tion excluded transportation and small-production systems (below 200,000 units of

sale within the EU internal market). The EuP Directive introduced the ecodesign

requirements in accordance with the LCA approach, stating that:

• The entire LCA shall be covered, starting from the raw material selection and

use, manufacturing, packaging, transport, distribution, installation, maintenance,

use and the end-of-life;

• Aspects taken into consideration in the LCA shall include consumption of

materials, energy and resources, as well as emissions to air, water and soil,

and pollution through physical effects such as noise, vibrations, radiation and

electromagnetic fields. Furthermore, the expected generation of waste materials

(especially hazardous waste) and the waste minimization options (such as reuse,

recycling, recovery of the energy and materials) shall be considered.

Information about specific environmental performance of products as well as the

way of impact minimization shall be clearly stated to the consumers, allowing them

1Unless otherwise stated, information in this section was stemming from European Union (2005)
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to choose the products with better environmental characteristics. Simultaneously,

this information shall provide hints about the installation, use and maintenance of

the product, helping to minimize the environmental impacts, as well as options for

the end-of-life disposal. Thus, with the help of this basic information, the large-

scale GHG emissions may be avoided. Examples of such consumer behaviour

triggered by the product’s manual are refrigerators with an integrated freezing

compartment. Most of the manuals suggest defreezing the products by taking

them out of the freezing compartment and putting them in the cooling compartment

one day before preparing the meal. Thus, the energy used otherwise for the cooling

may be saved, simultaneously contributing to the climate change abatement.

The EuP Directive sets up general and basic requirements without specific and

quantified requirements on the GHG emissions or any other impacts. Although one

may ask a question about the effectiveness of such legal framework, it may be seen

as a step in the good direction. As in the case of the renewable energies, the high

diversity of the industrial products does not allow to create very specific require-

ments within such framework directive. However, it may be expected, that such

requirements will be set in the future for all products offered on the EU market.

8.3.3 Renewable Energy Directive (RED Directive)2

The EuP Directive has created a general framework for the ecodesign methodology

of the individual products. Its impact on the fulfilment of GHG reductions on the

European level may be, however, predicted in a very restricted way. The fulfilment

of the ambitious GHG targets required issuing the regulation specific for the

industry branch, which creates a significant part of the climate change impacts,

namely the energy generation. The Directive 2009/28/EC came into force on April

23, 2009 with the main focus on the promotion of the renewable use of energy from

renewable sources. The main targets of the Directive were the following:

• GHG emissions reduction with the help of renewable energy sources (which

should have the priority and guaranteed access to the energy grid), energy

savings and increasing efficiency (by using i.e. combined heat and power,

CHP systems) in the energy sector;

• Promotion of the security of the energy supply, technological innovation and

providing regional development incentives (including export prospects) and

employment opportunities;

• Encouraging decentralized energy production, thus supporting regional devel-

opment, shortening the transport distances and reducing energy transmission

losses as well as creating a local added value;

2Unless otherwise stated, the information in this section was taken from European Union (2009).
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• ‘20-20-20’ target: in the year 2020, 20 % improvement of the efficiency shall be

achieved, with the 20 % of the renewable energy part in the overall energy share

(10 % for the transport sector), with 20 % GHG emission reductions. These

values represent generic levels for the entire EU energy market mix. The

country-specific targets are to be achieved with the help of so-called national

renewable energy action plans. The directive established procedures of includ-

ing the creation of the guarantees of origin for electricity, heating and cooling

from renewable energy sources;

• Offering the agricultural sector additional income possibilities through

supporting the use of manure, slurry and agricultural residues as an input in

the biogas plants;

• Setting up a framework for the development of sustainability criteria for

bioenergy sources;

• Creating a basis for LCA studies focusing on renewable energy sources.

The last two aspects, mainly sustainability and the LCA characteristics of the

bioenergy sources, are the key elements that have to be understood and correctly

applied in order to fulfil GHG targets on the European scale. As for the LCA

methodology, the Directive 2009/28/EC provides the practitioners clear rules for

the calculation purposes, such as i.e. the energy contents of biofuels, normalisation

rules, default-values for biofuels/LCA processes, GHG emissions factors and,

finally yet importantly, the minimum GHG savings for biofuels and bioliquids

together with their fossil comparators. The GHG savings of the biofuels represent

the key figure from the Directive, since the minimum value is set up to the 35 % in

comparison to fossil comparator. If the GHG saving is smaller than a predefined

value, biofuel may not be treated as sustainable and thus cannot be taken into

consideration in the overall fulfilment target of the EU member country. From the

years 2017 and 2018, the minimum required GHG saving will amount to 50 % and

60 %, respectively.

8.3.4 Renewable Energy Sources Act in Germany and Its
Role in the Development of the Green Energy Market
on the National and International Scale3

The Renewable Energy Sources Act has been implemented in the year 2000, while

its most important novels came into force in the years 2004, 2008 and 2011. Its

main features may be characterized as follows:

3Unless otherwise stated, the information in this section is based on the English translation

of the Renewable Energy Sources Act and its general description (Federal Ministry

for the Environment and Nuclear Safety 2010a, b).
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• It guarantees the priority of the connection to the grid, purchase and transmission

and payment for the electricity from the installations using renewable energy

sources, such as i.e. hydropower, tidal power, wind energy, solar, geothermal

and wind energy, energy from biomass including biogas, landfill gas and sewage

treatment gas, as well as biowastes of municipal and industrial origin;

• This electricity is being paid based on constant feed-in tariffs, set up in advance

for a period of 20 years;

• These fees are based on real costs of electricity (depending i.e. on the type of

substrate input in case of biomass installations or the costs of installing other

renewable energy equipment, as in case of photovoltaic systems), size of the

installation (smaller installations having greater marginal costs obtain higher

payment), year of commissioning (thus creating the incentive to invest into

renewable energies earlier rather than waiting for the decrease of the installation

costs), type of the technology applied as well as the grade of technological

development (i.e. additional bonus is given for future and promising techno-

logies such as Organic Rankine Cycle, ORC, or the generation of combined heat

and power, CHP, which leads to the higher overall conversion efficiencies).

Section 27 of the EEG provides details of the feed-in tariffs for the biomass

sources. The EEG payments for 1 kWh of generated electricity range from 11.67

cents (installations up to 150 kW) to 9.18 Euro-cents (installations between 150 and

500 kW), 8.25 Euro-cents (installations between 500 kW and 5 MW) and 7.79

Euro-cents (installations between 5 and 20 MW), respectively.4 Furthermore, it is

possible to co-fire the biomass with non-renewable energy sources, but the instal-

lation operator has to provide proof of the amounts of the biomass used (subse-

quently, only the part of the ‘green’ energy may obtain the tariff payment).

Additionally, the EEG act enables additional payments for:

(a) using the innovative technologies such as thermochemical gasification, fuel

cells, ORC, Stirling engines, technologies of conversion of the straw and other

stalk biomass (without any other substrates added), etc. (2 Euro-cents per

1 kWh);

(b) using energy crops and manure; the energy crops that might be used are listed

on the so-called positive list (examples: biomass growth from meadow and

pastures, fodder crops, palm oil, forest waste wood); the negative lists, on the

contrary, present the substrates that may not be categorised as the energy crops

(i.e. rejected vegetables, bioethanol, wood shavings and sawdust). The bonus

amounts from 6 cents for the first 500 kW output to 4 Euro-cents for 1 kWh for

the output between 500 kW and 5 MW. In the latter case, burning wood is paid

with 2.5 Euro-cents per kWh (the first 500 kW output). Additionally, it is

possible to obtain 4 Euro-cents per 1 kWh (output up to the 150 kW) and

4 These and subsequent figures are valid for the installations commissioned in the years 2008–

2011. It can be expected that the payments will decrease in the succeeding EEG novels due to the

decreasing overall costs of the bioenergy generation.
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1 Euro-cent (output between 150 and 500 kW), if the amount of manure in the

both cases exceed at least 30 % of the input substrate. Furthermore, another

2 cent bonus is possible for the installation generating electricity as part of the

landscape management (up to the 500 kW output);

(c) using the combined heat and power systems (3 Euro-cents per 1 kWh); in case

of the CHP, the EEG act defines the positive and negative lists of eligible

installations as well.

As one can see, the EEG regulations provide a rather complicated system of the

remuneration of renewable energy. Many of those bonuses are combinable with

each other; thus, the EEG act has influenced strongly the shape and behaviour of the

renewable market in Germany. The market players (i.e. the biomass plants gener-

ating energy or the farmers planning their biogas installation, as well as industrial

companies providing the necessary equipment) orient themselves according to the

current EEG bonuses. I.e. nobody commissions the 150 kW plants, but rather

190 kW in order to get the full payment (it is necessary to plan the installation in

such a way that after including the idle time for the repairs and maintenance the full

possible EEG payment for electricity generated in the installations up to 150 kW

output may be used). The same rule applies for the 600 kW plants (instead of

500 kW).

On the one hand, the EEG has allowed Germany to boost the renewable energy

market (compare Fig. 8.6). On the other hand, after several changes it became

hardly understandable even for the experts in the green energy branch, as well as it

created the incentives for the illogical energy use (i.e. using waste heat for the stall

heating in order to obtain CHP bonus). Therefore, the German government has

started the discussion leading to the novel of the EEG in 2012. The Act was partially
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simplified with respect to the available bonuses, the values of remuneration have

been lowered in many cases due to a decrease in costs (the effect of scale and

learning curve in the industry). However, the main direction of the renewable

energy support remained unchanged.

The EEG Act in addition to Renewable Energy Directive set up relatively

specific requirements for the achievement of the climate change mitigation goals.

The targets, however, may not be achieved without taking into consideration

a wider perspective of the sustainable development, including not only environ-

mental and economic issues, but also social aspects and implications of the recent

developments in the GHG mitigation actions. The first attempts to clarify the

requirements on the sustainability have been already identified for the biofuels.

The next sections will present those requirements as well as further voluntary

measures in the form of the labels and certification schemes.

8.3.5 Sustainability Requirements for the Biofuels
and Bioenergy and Future Energy Generation Systems
as the Tool of the Climate Change Mitigation

The member states of the European Union as well as other industrialized countries

are promoting renewable energies to avoid or minimize the negative impacts of

energy generation on the environment. However, the political targets set are rather

ambitious, and thus hard to achieve with the help of the domestic biomass

resources. Furthermore, in the era of the global economy it may not be prohibited

(and at the same time such prohibition would be highly undesired by the developed

countries) to import the biomass resources i.e. from the developing countries. Such

biomass imports somehow contradict the original assumptions on the advantages of

the bioenergy (being locally harvested and used), but it seems that the international

biomass trade will grow strongly in the future. The biomass production, however,

does not have to be sustainable in the third countries; on the contrary, it may lead to

even higher environmental damages, which may not be overbalanced by the GHG

reductions through the bioenergy production. In order to avoid such a situation,

developing countries are currently putting efforts to create generally accepted

sustainability standards. These standards shall ensure that imported bioenergy

carriers (such as pellets or palm oil) will help combating the climate change on

the global level without creating the so-called leakage effects, namely reducing the

GHG emissions in one country with their simultaneous increase at another point of

the globe, which makes the idea of bioenergy useless. The sustainability rules set up

i.e. by the European Commission focus on the following problem areas:

• Protection of the areas with highly biodiverse ecosystems;

• Protection of the areas with high carbon stocks while maintaining the balance of

carbon stock in other areas;

• Promoting sustainable agricultural production and forest management;
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• Monitoring the GHG performance of bioenergy carriers with the help of the

LCA technique, starting from the source and finishing at the final fuel along the

entire process chain. Simultaneously, the proper allocation methodology shall be

used for the division of emissions between the co-products;

• Reducing energy consumption and increasing the efficiency of the energy

production (European Commission 2010b).

These EU sustainability requirements are relatively general; Fritsche

et al. (2006) identified the additional problem areas related to sustainability consi-

derations, namely:

• Land use, land availability and land-use conflicts, including clarification of land

ownership, avoiding the negative impacts from bioenergy-driven changes in

land use, and securing the priority of food supply over bioenergy generation;

• Minimization and combating of the soil erosion and degradation;

• Securing the supply of drinking water, especially in the arid and semi-arid

regions, minimization of water use by i.e. optimizing the agricultural systems

and re-use of the treated waste water while avoiding water contamination;

• Minimizing the socio-economic problems by improving labour conditions (such

as appropriate wages, prohibiting illegal overtime and child labour, etc.) while

simultaneously protecting the workers’ rights and ensuring a fair share of the

income and its correct distribution. The human health impacts have to be also

avoided and minimized (by education in the field of health and safety, proper use

of pesticides, etc.).

Many of those aspects are difficult to quantify in the official lawmaking pro-

cesses; on the other hand, the market offers a variety of products, and only some of

them are the subject of regulations. For many consumers, however, it is important to

buy products which are provided without violation of sustainability rules. At this

point of the process, the voluntary labels and certification systems offer a connec-

tion between products, legal requirement and market expectations, additionally

with the benefits for the improving companies’ image in the field of Corporate

Social Responsibility. In the area of the bioenergy and biomass trading, the main

labelling and certification systems may be assigned to one of the following types:

• Forest certification systems (with Forest Stewardship Council (FSC) and Pro-

gram for the Endorsement of Forest Certification (PEFC) being active as the

main umbrella forest certification organizations);

• Biomass energy crops certification systems (such as Roundtable for Sustainable

Palm Oil (RSPO) or Roundtable on Sustainable Biofuels (RSB);

• Certification systems used in the power generation sector (with various labels

indicating the environmental performance of the products offered, such as Green

Gold Label and Electrabel/Laboretec);

• Certification systems used in the emission trading (Vis et al. 2008; van Dam

2010).
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Although the certification systems are the subject of the political and scientific

discussion with respect to the requirements, monitoring and methodological tools, it

seems that the certification of i.e. bioenergy fuels will eventually become binding at

least in the European Union. Some indications on how such certifications may look

like may be observed on the example of i.e. the German Biofuel Sustainability Act

(Fig. 8.7). As one can see, certification encompasses all life-cycle phases of the

biomass flux, including production, delivery and application. The GHG reduction

potential is one of the three most important standards of sustainability that have to

be fulfilled. Thus, a constant link between the existing LCA methodology and the

binding legal acts is established.

8.4 LCA Projects and Their Contribution to the Mitigation

of Climate Change

8.4.1 Introduction

Previous sections presented the theoretical and legal basis of the LCA and its

implementation. The next section will demonstrate how the LCA/LCIA methodo-

logy may be used in practice to evaluate and minimize the human impact on the

climate. Two types of LCA projects will be discussed: industry and product-

oriented looking at the example of the Siemens gas turbines, as well as LCA

focusing on the policy-making on the national level, using the example of the

Deutsches Biomasseforschungszentrum (research centre focusing on the research

Fig. 8.7 The certification system of the bioenergy production in Germany (Schnau 2010)
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in the field of energy-related biomass use) and its research on the various bioenergy

pathways.

8.4.2 Comparative LCA of the Gas Turbines

Siemens Power Generation, a department of the Siemens Energy Division, with its

headquarter in Erlangen, Germany and locations all over the world, belongs to the

most important global players in the field of systemic solutions of energy genera-

tion, including various types of power plants (gas, steam in various configurations,

from the single components to the turnkey plants) and renewable solutions

(Siemens 2010). As part of its environmental activities, the company had initiated

a project aiming at performing the LCA of the entire reference power plant. This

section will present an overview of the partial results of the project, namely the

comparative analysis of the two gas turbines offered in the past by Siemens—SGT-

1000 F and V64.3. Figure 8.8 gives an impression about the scale and construction

of the Siemens gas turbines.

The data for the modelling were collected during the master thesis research,

using mainly Siemens internal information about the product (SAP export sheets, as

well as the information from the company’s portal on the environmental issues—

so-called WISE). Furthermore, additional information about the material composi-

tion was taken from the internet databases on the materials and alloys used in the

industry. Simultaneously, the data was adopted for use in the SimaPro modelling

software, in order to find the equivalent materials in the databases and thus to

represent possibly detailed impacts of the turbines on the environment, starting

from the raw material acquisition to the final disposal. The LCIA modelling has

been done according to the Eco-Indicator 99 methodology, using the hierarchic

normalisation/weighting sets (Gawor 2005).

In general, more than 20 subassemblies have been identified with several

hundreds of materials used. The characterization results (Fig. 8.9) show that the

highest impact on the environment is caused by turbine parts constituting the major

part of the product, namely main gear, rotor, combustor, rotor and blades as well as

the outer housing. Depending on the impact category, the percentages of the impact

contribution of those subassemblies vary. In case of the carcinogens, for example,

the main gear, cooling air compressor as well as motor create the highest damage to

the environment. For the acidification/eutrophication, higher impact is assigned to

the combustor. Such differences are usually the result of the application of various

materials in the production, which may be determined only after detailed analysis of

the LCI results.

The normalization results for the gas turbine SGT 1000 F show that most of the

environmental impact is created in the categories of respiratory inorganics, fossil

fuels and minerals (Fig. 8.10). Such results are specific for products with very high

amounts of the metals in the overall composition (compare Gawor 2010). The

aggregation of the results into damage categories (Fig. 8.11) reveals that the
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production of the gas turbine materials influences especially human health and

resources, having a minor impact on the ecosystem quality. The damages to the

ecosystem quality are not posing a main problem, since the material composition of

the gas turbine does not contain any substances significantly hazardous for the

marine or terrestrial ecosystems. However, resources are being used and the

Fig. 8.8 Example of Siemens gas turbine. Here: SGT5-8000H (Copyright: Siemens AG 2007)
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production of (raw) materials influences human health through i.e. the exhaust gas

production.

However, LCA results of the single product do not comprise the full picture. One

must compare possible options in order to get a more comprehensive view of the

product’s environmental impact. Such comparisons have to be done very cau-

tiously, using the same assumptions, functional units, etc. (ISO 2006a, b). In case

of Siemens products, the input data was collected using the same sources and

methodology, thus the comparison does not contradict the LCA rules. Figures 8.12

and 8.13 present the comparison between both turbines analysed in the LCA study.

It is clearly visible that SGT-1000 F, being the newer product in the portfolio of the

company, has a much lower impact on the environment. In the case of ozone layer,

for example, its impact is approximately 70 % smaller than the impact of the V64.3.

The differences in the results are mainly due to lowering the components weight

and applying the materials, which have smaller environmental burden while

maintaining the product’s functionality and durability (i.e. using low-alloyed steel

instead of high-alloyed materials).

Another insight into the environmental performance is provided in Fig. 8.13;

here, the end-of-life options were analyzed. The best scenario is the recycling, and

the municipal-type disposal, like landfilling, may be positioned between the

recycling and the incineration options. For all end-of-life scenarios, the environ-

mental characteristics of the SGT-1000 F turbine indicated the progress towards

production of the less-polluting and more environmentally-friendly materials.
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8.4.3 LCA of the Biomass Energy Sources

The above-described study presents an example of the single industrial product that

does not belong to the mass-consumer product group. The LCA, however, may also
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be used for goods and services that, through the effect of the scale, may have a much

higher impact on climate change on the global scale. An example for such products

may be the bioenergy carriers, especially those using biomass as substrate for their

production.

Research on biomass as a regenerative energy source belongs to the main

interest areas of the Deutsches Biomasseforschungszentrum (DBFZ) located in

Leipzig, Germany. This research institution investigates the possibilities of sustain-

able provision and use of biomass for the energy sector, including the technological,

ecological, economic, social and energy-management aspects along the entire

utilisation chain, from the production of substrates to the conversion and utilization

of energy (Deutsches Biomasseforschungszentrum (DBFZ) 2010). An example of

such research may be a study made for the Agency for Renewable Resources (FNR)

focusing on the economical and ecological analysis of natural gas substitutes from

renewable resources (Müller-Langer et al. 2009).

The authors of the study analysed the environmental and economical impacts of

the 11 various plant configurations, starting from the 2.5 MW plant through the

5, 10, 22, 75, 77 and 293 MW plants, respectively. The plants availability ranged

from technical solutions already available on the market (2.5 MW, 5 MW) as well

as those being planned to be technically realizable in the future (10 MW or more).

Furthermore, impacts on the use of the several substrates were analyzed, including

manure, forest residues, short coppice plants, etc. Furthermore, two main pathways

of the biomethane production were taken into consideration, namely upgrading raw

biogas from the agricultural substrates, and producing biomethane from so-called
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synthetic natural gas. In the latter case, the cellulosic substrates were used (such as

wood, straw, etc.).

The results of the LCA with respect to GHG emissions are presented in Fig. 8.14.

Generally, greenhouse gas emissions generated in the future Bio-SNG plants are

lower than in current plants, using agricultural substrates. However, the use of

manure allows minimising its GHG emissions which would occur if this manure

had been used as a fertilizer without previous anaerobic digestion in the biogas

plant. Therefore, avoided emissions (recognized in the calculations as the manure

credit) minimize the overall GHG emissions from the classical biogas plants.

Figure 8.15 compares the two possible utilization pathways for the produced

biomethane. In the first case, biomethane substitutes the heating with oil and natural

gas. In the second case, it is burned in the CHP plant to produce electricity and heat.

As one can see, the GHG reduction is enormous, usually reaching around 70 % in

comparison to the fossil energies (heating purposes only); for the combined heat

and power generation, the GHG savings compared to the German electricity mix

reach around 80–90 %.

The information provided by the DBFZ studies as those presented above may

become a sound basis for political decision-makers with respect to promoting the

most environmentally friendly energy sources and thus contributing to the fulfil-

ment of political targets to mitigate climate change. The next section of the chapter

will discuss further possibilities offered by the LCA methodology in the framework

of the Clean Development Mechanism.
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8.4.4 LCA in the CDM Framework

The Clean Development Mechanism (CDM) belongs to one of the flexible mecha-

nisms of the Kyoto protocol, which allows developing countries to meet their GHG

gas reduction commitment in a cost-effective way. By investing in developing

countries, developed countries may obtain so-called Certified Emission Reductions

(CERs) which equal 1 metric ton of carbon dioxide equivalent and may be

accounted to the reduction of their domestic GHG emissions (Pew Center on Global

Climate Change 2009). Furthermore, these voluntary measures shall facilitate the

sustainable development, as well as achieving additional (not being realized with-

out the CDM project), real, measureable and long term benefits of the implemented

projects (ibid). The LCA methodology seems to be the most appropriate and easy to

apply tool for checking the effectiveness of those actions. This may be done by
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creating baseline scenarios for the current situation and evaluating the environ-

mental aspects (especially the GHG reductions) before and after the project imple-

mentation, being simultaneously helpful as the planning and the monitoring tool.

Figure 8.16 presents activities and responsibilities along the entire CDM project

flow. The possibilities of the LCA application occur at almost every stage of the

project management. For example, the project developer is responsible for creating

the initial documentation in the form of the Project Design Document (PDD) which

includes not only the basic description, but also the calculation of the net emission

reductions and assessment of the environmental impacts. At a later stage focusing

on the project implementation and monitoring, the LCA technique may serve as a

supporting tool. The other stakeholders of the process, such as i.e. the host country’s

government or the national authority may use the LCA during the project approval

and validation. Furthermore, the verification and certification may also use the

results of the life cycle analysis.

Currently it is estimated that the number of CDM projects will reach more than

5,500, including projects from the beginning of the crediting procedures until the

end of the year 2012. The areas of application range from renewable resources

(such as hydropower, wind and biomass energy), through the building industry

(cement production), to agriculture branches (reforestation and afforestation pro-

jects) (UNEP 2010). Certainly, the expertise knowledge necessary for the imple-

mentation of the LCA in the CDM framework may not be restricted to only one

field (such as renewable energies or the industrial production). Furthermore, the

specificity of the CDM and its focus on the specific single projects (which implies
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high transaction costs and impedes using the advantages of the economy of scale)

does not allow applying it in a larger number of studies (Teng and He 2008). It

seems that in the coming years the biggest challenge of the CDMwill be facilitating

the use of its mechanism through developing the uniformmethodological base. This

should include the life-cycle perspective, thus shifting the focus from the single-

projects solutions to the systemic approaches. Such a comprehensive approach is

already applied in the case of the renewable energy support i.e. in Germany,

thus allowing combating climate change on the global scale with better overall

efficiency.

8.5 Future Challenges of the LCA: Methodological

Approaches and Uncertainties

8.5.1 Introduction

The high flexibility of the LCA and the possibility to apply the tool to model various

products and systems was the basis of its success on the global scale. Though there

exist many examples of this successful application, some problem areas remain,

which need to be solved or specified in order to create a sound basis for the sake of

transparency and comparability of various product systems and policy scenarios,

especially in the area of bioenergy modelling and certification. This section will

focus on two problem areas in relation to bioenergy systems, namely the question of

modelling approaches and setting the LCA boundaries, as well as the uncertainties

and assumption-based differences in the results.

8.5.2 LCA Boundaries and Modelling Approaches

Many factors influence the availability of biomass and subsequently determine

whether it may be provided in a sustainable manner. It is necessary to take into

consideration the environmental aspects (such as climate change or land use

restrictions), economical aspects (the market conditions on the global market, the

energy prices and the profitability of bioenergy generation) as well as the existing

policy framework (Fig. 8.17). These factors are interconnected with each other on

the regional and global scale. Moreover, these interactions are very often non-linear

and indirect, thus being very difficult to quantify and predict. This complexity poses

the major challenge to scientists and modellers, trying to incorporate global effects

in the modelling results.

Examples of such complex interactions and the way to quantify them are widely

discussed with respect to indirect land-use effects, associated with the increased

production and use of biomass worldwide. The discussion was initiated by the
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articles of Searchinger et al. (2008) and Fargione et al. (2008), which challenged the

scientific hypothesis and at the same time the conviction that substituting gasoline

with practically any biofuel will reduce GHG emission due to carbon sequestration

through the growth of feedstock. The previous analysis, however, did not take into

consideration the global interconnections of the agricultural and trade markets.

Searchinger and Fargione identified additional emissions outside the boundaries of

the classical LCAs in countries where biofuels are produced and used. These

emissions occurred due to rising prices of the biofuel substrates, which conse-

quently made the production of those substrates highly profitable. The rising prices

triggered the conversion of rainforests, peatlands, savannas, or grasslands into

agricultural fields to produce crop-based biofuels in Brazil, Southeast Asia and

the United States. The land converted for these purposes very often could be

categorized as having high carbon content. As a consequence, the conversion-

related carbon releases created so-called carbon debts, which have to be afterwards

balanced by the advantageous GHG balances of biofuels. However, the conversion

of carbon-rich soils released huge amounts of CO2, and subsequently the payback

time for biofuels may be counted even in several hundreds of years (Searchinger

et al. 2008; Fargione et al. 2008).

Obviously the discussion of these indirect land-use changes currently involves

scientists, decision-makers, large biofuels and biomass producers, who often have

contradictory interests. Furthermore, the complexity of the topic with respect to the

modelling approaches, setting baseline scenarios, the choice of assumptions, etc.

does not allow quick decisions about the inclusion of the ILUC effects, which at the

same time would gain at least an acceptance of the majority of the stakeholders.

Therefore, so far only the US EPA introduced the ILUC effect in its standards for

renewable fuels (US EPA 2010). The European Commission has launched the

process of public consultation on possible methodologies and proceedings with

respect to the ILUC debate (European Commission 2010a). However, the ILUC

Fig. 8.17 Interrelations of the biomass product systems, their influencing factors and the role of

the LCA tool (Thrän and Gawor 2012)
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discussion will probably shape the bioenergy markets at least in the same way as the

GHG and climate change discussion have changed the energy generation patterns in

the last few years.

8.5.3 Uncertainties and Assumption-Based Differences
in the Results

The uncertainties and assumption-based differences may also alter the results of

studies made on the basis of (theoretically) well-described product systems.

For example, in the modelling of the bioenergy production on the basis of biogas/

biomethane, the LCA modeller has to specify the following key issues:

• The amount of methane emissions along the production chain (i.e. for the

fermentation process or the biomethane upgrading process);

• The losses of substrate along the production and distribution chain;

• The amount of fertilizer used for the production of the substrate;

• Field emissions of methane from the distribution of the fermentation residues;

• The credit for substitution of manure and its use as a biogas substrate;

• Transportation distances;

• The type of allocation procedures between co-products; etc.

The values for all those plant characteristics may be found in the literature and

databases. In most of the cases, however, the differences between the values given

are very high. For instance, the field emissions of laughing gas (N2O) vary

according to the local conditions such as soil type, temperature, etc. Therefore, it

is very difficult to determine a single set of standard values that would be valid for

the comparison between various LCA results. Thus, specifying such standard

values will remain one of the main challenges of the biomass LCAs in the nearest

future.

8.6 Summary and Conclusions

The ambitious targets for the climate change abatement require many organ-

izational and financial efforts. The political decision-makers in the developed

countries implemented several laws regulating especially the use of biomass and

other renewable energy sources on the national and international level, as well as

promoting ecodesign rules on the single-product level as a mean to reduce emis-

sions of greenhouse gases. The Life Cycle Assessment methodology seems to be an

appropriate and easy to use method which may be applied for monitoring and

assessing the implemented rules and laws. This chapter has demonstrated by using

example of single products (gas turbines) and product groups (biomass used for the
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generation of the electricity, heat and automotive fuels) that LCA is clearly an

excellent tool for monitoring the environmental performance of products on the one

hand, and predicting the effects of decision-making (i.e. promoting the specific fuel

and energy conversion option) on the other hand. Thus, from the environmental

point of view, the best decisions may be determined before their effects will occur

in the real world.

The LCA as a tool is characterized in the meanwhile by a mature methodological

basis, including the ISO 14040 standards and many computer-based supporting

tools, such as modelling software and databases. However, recent debates have also

shown that some important aspects could not be taken into consideration within the

classical LCA system, since the indirect effects of the product use may strongly

diminish the initial advantages from the environmental point of view. Those

indirect effects often occur together with the improper land use, agricultural and

forest management policies. Therefore, the importance of globally binding sustain-

ability criteria and standards relating to the LCA principles seems to be one of the

biggest challenges for scientists, politicians and nations during the next decades.

8.7 Perspectives and Directions of Future Developments

Although the LCA technique has been developed and applied for more than

50 years, there are still some unsolved issues concerning the methodology of use,

especially in the context of bioenergy. In the near future, the main focus of public

attention will be put on the following issues:

• The consistent methodology for modelling the specific pathways of the

bioenergy production, i.e. with respect to the inclusion or exclusion of specific

processes within the LCA system;

• Development of the universally applicable allocation methodology for a system

producing more than one product (in the simplest case, electricity and heat; in

more complicated ones, several comparable products, as in the case of

biorefineries);

• Development of legally binding rules for the LCA of industrial products,

especially the development of the best-case technologies, which will be then

promoted by political decision-makers;

• Creation of the methodologies to include the effects, normally being outside the

product system, in the environmental considerations, especially the indirect

land-use changes;

• Creation of the sustainability standards for all bioenergy carriers and the political

efforts to establish them as prerequisite for biofuels that shall be traded

internationally;

• Support of the sustainable policies and actions in the developing countries with

respect to the agricultural and forest management practices, since the improper

144 M. Gawor



management policies can easily overweight the positive effects of the climate

change efforts in the developed countries.
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Chapter 9

Framework for Analysing Institutional

Capacity for Wetland Management:

The Case of the Gemenc Floodplain

Hendrike Clouting, Wim Douven, Elena Ostrovskaya, Beata Pataki,

and Klaas Schwartz

9.1 Introduction

Water is one of the most important natural resources in the context of adaptation to

global climate change (GWP 2007). The changing global climate is leading to

significant effects on the availability and allocation of water in most river basins.

Water collection, filtration and storage in wetlands will play an increasingly

important role to secure drinking water and fish supply, availability of water for

irrigation and wastewater management or even flood protection. Wetlands provide

important services for local communities (e.g. food, drinking water, wild products

and raw materials for industry) and play an important role in water purification,

flow regulation, and spreading of waterborne diseases. At the same time many

wetlands are vulnerable to climate change, e.g. to changes in water allocation or

nutrient loading. Junk (2002) and Zsuffa et al. (2008) predict that the increased

droughts, water consumption and waste water production will result in further

degradation of wetland ecosystems worldwide.

The EU-funded WETwin project studies the position of wetlands in river basins

and their interrelation from a physical and institutional perspective. One of the tasks

of the project includes an analysis of institutional capacity for the management of
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several wetlands in Europe, Africa and South-America. For this purpose, an

analytical framework was developed and implemented in six wetlands in Europe,

Africa and Latin America. In this chapter, the framework is presented and its

application for the case of the Gemenc floodplain in Hungary is briefly discussed.

9.2 Objectives, Definitions and Methodology

Due to the aforementioned problems, primary responsible, competent and advisory

institutions in wetland management will have to proactively adapt their manage-

ment objectives and practices to (often uncertain) changing environmental condi-

tions. Adapting to a changing situation requires considerable institutional capacity

(Box 9.1) of organisations involved in wetland management. The overall objective

of the research in the ‘management practices and institutional settings’ work

package of the WETwin project was to develop a framework for adaptive insti-

tutional capacity as response to the changing situation in wetland management.

Box 9.1 Definitions of institutions and capacity (Baser and Morgan

2008)

Institutions
Structures, norms and rules of behaviour, both formal and informal, that

shape social order of a human community.

Capacity
That emergent combination of individual competencies, collective capabili-

ties, assets and relationships that enables a human system to create value.

Capacity development
The process of enhancing, improving and unleashing capacity; it is a form of

change which focuses on improvements.

While applied in the climate change literature the concept of capacity reflects the

increased recognition of people’s ability to face climate-related and other natural

hazards, which was not captured in the mainly negative concept of vulnerability

(Gaillard 2010). Gupta et al. (2010: 459) stressed that ‘institutions, traditionally

conservative and reactive, will now have to support social actors to proactively

respond through planned processes and deliberate steps, but also through cherishing

and encouraging spontaneous and autonomous change, as well as allowing for

institutional redesign’. Institutional capacity refers to the resources and assets

communities possess to resist, cope with and recover from disaster shocks they

experience, however it is not the opposite end of vulnerability on a single spectrum,

because highly vulnerable communities may display a large range of capacities

(Davis et al. 2004). The concept of capacity also encompasses the ability to either

use and access needed resources and thus goes beyond the sole availability of these
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resources (Kuban and MacKenzie-Carey 2001). Capacities to adapt to climate and

environmental change are seen as rooted in resources which are indigenous to the

community and which rely on traditional knowledge, indigenous skills and techno-

logies and solidarity networks (Gaillard 2010). This is also valid for institutions for

wetland management.

After a review of the concept of institutional capacity in water management

(Sect. 9.3), a framework to analyze institutional capacity in river basins and

wetlands was developed in a second step (Sect. 9.4). In a next step, we describe

the institutional capacity using this framework for the Gemenc floodplain

(Sect. 9.5). Finally recommendations for the case-specific management and insti-

tutional requirements for the implementation of Ramsar guidelines in the Gemenc

floodplain will be presented (Sect. 9.6).

9.3 Institutional Capacity in Water Management

Institutional capacity for wetland management will become increasingly important

in a changing environment. Some authors operationalise the term ‘capacity’ at

different levels—the ‘individual’, the ‘organisation’ and the ‘enabling environ-

ment’ that includes institutional setting (Hilderbrand and Grindle 1997; Olsen

2003; van Loon et al. 2010; Alaerts and Kaspersma 2009), while others address

the interrelation between capacity and performance (Morgan 2006; Hooper 2005;

OECD-DAC Network on Governance 2006). Baser and Morgan (2008) argue that

these interrelations are complex and must be considered in relationship to the socio-

political dynamics of the context within which they take place (external context,

stakeholders, external interventions and internal features and resources).

In the water sector, the concept of capacity development was defined during the

1991 UNDP symposium on ‘Water Sector Capacity Building” by its three elements

of:

• the creation of an enabling environment with appropriate policy and legal

frameworks;

• institutional development, including development of community participation or

institutional strengthening of communities; and

• human resources development and the strengthening of managerial systems.

These three elements mainly address Olsen’s (2003) first order, and to some

extent the second order. In Dinar and Saleth (2004), decomposing water institutions

as a method used in institutional analysis is performed at two levels. At the first

level, the water institution is decomposed in terms of three broad institutional

components: 1. water law, 2. water policy and 3. water administration or organ-

ization. At the second level, each of these institutional components is decomposed

further to identify its constituent institutional aspects. Based on Olsen’s (2003)

orders of outcomes, Huntjens et al. (2009) developed a methodology with a score

card and indicators to assess what order outcomes are achieved for comparing water
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management and governance regimes in river basins. This was an inspiration to

select indicators in WETwin.

The order models of Olsen (2003) and Baser and Morgan (2008) give an

important perspective on capacity for use in WETwin, for a number of reasons:

they link capacity, change and performance; incorporate adaptive capacity; and

allow for a development perspective over time (gradual development of capacity,

moving over time from one order to the other), which is realistic in a project with

European and southern wetland sites. According to Baser and Morgan (2008),

capacity is considered in terms of the overall ability of a system to create public

value and apply this understanding to the specific area of wetland management.

Consequently, the framework focuses on the overall capacity of institutions1:

• to use and manage wetlands wisely;

• to integrate wetlands into river basin planning and management;

• to better adapt to changes including climate and environmental changes.

The WETwin framework for assessment of wetland management structure and

practice addresses primarily the first two orders of outcomes of Olsen (2003)

(institutional capacity and endogenous change) and only secondarily the third

order (performance) (Fig. 9.1).

9.4 Adaptive Institutional Capacity for Wetland

Management

This section presents the conceptual framework of institutional capacity proposed

for WETwin. First, the link to the theoretical Driving Forces-Pressure-State-

Impact-Response (DPSIR) system (OECD 2001; EEA 2004) will be addressed

1. Current 

institutional 

capacity 
 

2. Endo-

genous 

change

 

 

3. Perfor- 

mance 
 
External 

Processes 

Wetland 
River basin 

1. Current  

institutional 

capacity 

2. Endo- 

genous 

change 

3. Perfor-

mance 

Fig. 9.1 Conceptual framework for analysis of institutional capacity (Douven and Schwartz 2009,

modified after Baser and Morgan 2008)

1 Not considered are organizational or individual capacities.
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(Fig. 9.2). Based on the reviewer’s opinion which will have to be accepted by the

Consortium in the WETwin project, the distinction between ‘Driving Forces’ and

‘Pressures’ was eliminated and they will be called uniformly ‘Drivers’, so the

DPSIR chain is modified to ‘DSIR’.

Secondly, the ‘R’ (Response) of the DSIR framework and its link to institutional

capacity in WETwin will be outlined. The DSIR framework is quite similar to the

Hydrology-Ecology-Livelihood-Policy (HELP) framework that is applied to basins

and watersheds (UNESCO) (http://www.unesco.org/new/en/natural-sciences/

environment/water/ihp/ihp-programmes/help/). These integrated approaches in

analysing wetland systems are of importance in order to assess systems and

evaluate impacts of responses considering all relevant aspects (system components,

cross scale/sector interactions).

It is envisaged that the enhanced (institutional) capacity of the wetland sites and

river basins will lead to change and better performance (Fig. 9.1). Baser and

Morgan (2008) advise, however, to be modest and acknowledge that these inter-

actions between capacity, change and performance are complex and highly

influenced by external factors. There are two options for the operationalisation of

the term institutional capacity: the four levels indicated by Alaerts and Kaspersma

(2009) (civil society, enabling environment, organisation and individual) or the

two levels of ‘enabling environment’ and ‘organisation’ [in line with van Loon

et al. (2010) and Morgan (2006)].

The ‘R’ of DSIR can be a government, market or social response. It is a response

to undesired situations, or future undesired situations. All three types of responses

will be driven by planning processes taking different shapes. In general, different

perspectives (or theories exist) which explain how (policy) decisions come into

being. Leknes (2001) describes three theoretical perspectives which aim to explain

how decisions are made:

Measures of Government, Market, Society for Adaptation to Climate Change

(Response)

Capacity of 

institutions 

for wetland 

management

to influence a

sustainable 

resource use 

of the society

Policy 

objectives

for 

wetland 

ma-

nagement

Interven-

tions in 

river 

basin 

(Driving 

Forces)
(Pressure)

Environ-

mental 

wetland 

system

(State)

Environ-

mental, 

econo-

mic, social 

impacts

(Impact)

Policy

objectives

for 

wetland 

ma-

nagement

Interven-

tions in

river 

basin 

(Driving 

Forces)
(Pressure)

’DRIVERS’

Fig. 9.2 Interrelation of the DPSIR approach and institutional capacity (modified from Helbron

2008)
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• a limited and bounded rational perspective, which assumes that public decisions

are based on evaluating the goal achievement of different solutions;

• a new institutional perspective where laws and regulations, standards,

established procedures and norms and values in organisations can explain the

decisions; and a negotiation perspective where decisions are the result of the

participant’s resources, interests, antagonisms and alliances.

Figure 9.3 presents the WETwin conceptual framework linking DPSI to

Response (based on Ramsar’s Critical path method, see http://www.ramsar.org/).

For a good response (institutional) capacity is needed. Capacity, change and

performance are interrelated. Performance will give an indication as to what extent

the P, S and I are in line with the policy objectives set (this requires feed-back loops

and an iterative process). The first perspective is related to the intelligence-design-

choice structure of (bounded) rational decision-making (Simon 1960), which is the

basis for policy analysis approaches (Miser and Quade 1988), and depicts a number

of decision-making steps in policy making assuming that planning takes place in a

more or less procedural manner. This is a useful policy analysis approach. How-

ever, it should be kept in mind that this approach also has its limitations.2

Pressure (P), which as direct driver is part of the ‘Drivers’ in the WETwin

approach originates from interventions affecting the environmental wetland system

(S). These can be developments of the river or wetland (upstream) impacting on

functions/services of the wetland or river (downstream), such as a dam construc-

tion, development of industry, drainage, and wastewater discharge. Both the devel-

opments and their effects on wetland functions and services have economic, social

and health impacts (I) on different levels: the spatial, temporal, jurisdictional and

institutional scale.

Table 9.1 indicates the relation of the framework for the assessment of the

wetland management structure and practice to the four-order model of Olsen

(2003) and Baser and Morgan’s model (2008). The framework addresses the first

order (enabling environment), but not as detailed as Dinar and Saleth (2004). The

framework addresses the second order (change) mainly through choosing for a

more in-depth analysis of cases to better understand practice and the separate

section on adaptive capacity. The framework addresses the third order (Perfor-

mance) partly.

Beside formal regulations and procedures, the framework reviews relevant

informal mechanisms for wetland management.

2 A variety of authors have argued that the reality of the policy process is very different and much

more irrational and incremental than the rational approach would suggest (Lindblom 1959; Cohen

et al. 1972; Kingdon 1984; March and Olson 1984) or as Turner and Hulme (1997, p. 58) argue

‘any lingering idea that policy is some highly rational process in which expert technicians are

firmly in control using finely tuned instruments to achieve easily predicted outcomes’ must ‘be

banished’.
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9.5 Case of the Gemenc Floodplain in Hungary

In this subchapter, first findings from the application of the above framework and

selected indicators in one of the case study wetlands, the Gemenc floodplain in the

Danube River Basin in Hungary, will be presented. This wetland is of international

importance and is partly located in the Danube-Dráva National Park (DDNP) and

designated as a Ramsar site due to its high value for biodiversity (e.g. its water

bodies and alluvial forests).

The ecological importance of the Gemenc is very high as it is part of the

ecological biotope network and a habitat for several endangered species such as

the Black Stork or the White-tailed Eagle. Important ecological links to African

wetlands exist, where a significant percentage of the Gemenc Black Storks

overwinters.

Human overexploitation of land and resources, the change of the flood regime of

the river with more frequent and more intensive floods, and desiccation (the

combined consequence of sedimentation on the floodplain and incision in the

Danube river bed definition) (Zsuffa et al. 2008) will gradually lead to the dis-

appearance of characteristic aquatic and semi-aquatic habitats (oxbow lakes, side

arms, swamps) towards poor and dry systems within a few decades. Sustainable

forest management is generally implemented, but clear-cutting and planting of alien

tree species is still occurring in the floodplain, which conflicts with the national park

regulation.

The institutional structure, capacity and subsidiarity in wetland management at

regional and local decision-making levels in Hungary is in transition. The country’s

change from the former system to an EU member state was with priority initiated at

Wetland management cycle

Driving Force - Pressure - State - Impact - Response 

National preparatory
phase

Review of
plans

Monitoring

Implementation
of plans

Wetland
management plan

Best compromise
solution

Characterisation of 
wetland ES

Setting relative
priorities for wetland

Setting quantitative
targets for wetland

After Ramsar “critical path”

Fig. 9.3 Relation DPSIR and Ramsar planning process
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national policy level (top-down), and will take time to be fully implemented at local

level. Although this process started around 20 years ago, it is assumed by the

authors that it still takes some more years until the governmental system has

reorganised itself. Currently, institutions responsible for wetland management in

the Gemenc floodplain operate according to a ‘learning-by-doing’ approach. They

are continuously adapting to legal and policy requirements from the EU with time,

first at policy level, then at lower regional and local levels (‘trickling down’).

This process is going in parallel with changes in the perception/awareness and

behaviour of water managers. From June 2010 on, the structure of the managing

organisations has been changing and it is not yet clear how this will affect the lower

institutional levels. At the highest national level, the harmonisation with the Ramsar

and EU framework for wetland management is more or less achieved, but the

implementation gap of higher legislations/policies at regional/local level is

obvious.

The management structure is very complicated with often overlapping responsi-

bilities. The Danube-Drava National Park is responsible for the nature conservation

management of the whole floodplain. The Gemenc Zrt. is in charge for the manage-

ment of the forests and games in the floodplain (with the permission of DDNP). The

local Inspectorate for environmental protection, nature conservation and water

management is authorized for planning, while the local Environment and Water

Directorate is the operational body that is responsible for river basin management

planning. However, the higher policy framework provides limited operational

methods and tools for the lower scales, Sustainability objectives for the water

management of the Gemenc wetland should therefore be implemented in the river

basin management plan at sub-basin unit level. The fact that river basin plans

prepared in 2010 only include a few sentences about problems and management

targets for wetlands, but instead focus on the river body, seriously hampers the plan

implementation at the wetland level.

Additionally, conflicts arise between competing sectors and land uses. In the

case of the Gemenc floodplain, conflicts exist between the national park authority,

being in charge of the Ramsar site and National Park, and the economic develop-

ment of forestry. The competent wetland management institutions lack capacity in

human resources, financial means, technical tools etc. to avoid or mitigate further

harm of the environment and degradation of the wetland. For instance, rehabili-

tation measures initiated by DDNP are being financed by the World Bank under the

Reduction of Nutrient Resources Project.

Beside new formal legislations and procedures being in place, instruments and

planning culture from the past are still used by wetland managers. In these condi-

tions the need to implement policy for adaptation to climate change from interna-

tional (EU) and national frameworks places an additional challenge for the wetland

managers. The main goal of the proposed and on-going interventions is to restore

the seriously degraded hydrological regime of the floodplain, since it determines the

state of ecosystems and the quality of their services. The plans of measures were

designed to adapt the system to the present hydrological regime. Considering

current conditions and even historical data series does not help to predict
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long-term impacts on the floodplain. Our model-based analysis allows us to con-

clude that the restoration project can bring back the desired aquatic habitats only in

the short run, even if water retention is pushed to its limit. In the long term, the

conditions will quickly deteriorate, especially with regard to aquatic and semi-

aquatic ecosystems.

Defined outcome targets in WETwin (Table 9.2) cover both formal regulations

and procedures, as well as relevant informal mechanisms for wetland management.

9.6 Conclusions and Recommendations

Drawing on a review of relevant literature, the Ramsar convention guidelines, the

framework of four elements of capacity, indicators and scoring of indicators,

combined with field experience and expert judgments, this chapter analyzed capac-

ity to manage wetlands for the case study of the Gemenc floodplain. The framework

(for sorting out different influences within the capacity concept) turned out to be

useful for identifying gaps in the institutional setup for wetland management and

deficiencies in the actual performance of the management system. The method has

certain limitations such as subjectivity in scoring indicators. It provides a general

picture of the capacity, a kind of warning light that there is a need for deeper

analysis or further investigation. However, it allows for gaining insights on the

problems facing wetland managers and contributes to improved understanding of

drivers and barriers to sustainable use of wetland resources.

Application of the framework to the analysis of the case study of the Gemenc

floodplain allows for making the following conclusions:

• Overall capacity for wetland management is insufficient and particularly exists

at the strategic level of the ‘enabling environment’, but actual implementation of

the policies is lagging behind.

• The overall ‘enabling environment’ is rather challenging as the mix of new

formal legislation and procedures, having been put in place recently, and

informal instruments and planning/management practices from the past, which

are still used by wetland managers and stakeholders, hinders their performance.

Practices are sometimes deviating from what current policies and laws prescribe.

There are also contradictions between legislations and overlaps among mandates

of involved authorities. Vertical and horizontal coordination among the sectors

and stakeholders involved in wetland management is hampered by bureaucratic

barriers and conflicts of interests. Participation of local stakeholders in decision-

making is limited.

• The fact that the Gemenc floodplain is still degrading indicates that measures

undertaken for its protection and preservation were not effective enough. The

floodplain sees more threats than opportunities: the wetland dries up caused by

human-induced pressures, and climate change is projected to exacerbate the

process. This means that international conventions (such as Ramsar), national
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Table 9.2 Outcome targets and elements of institutional capacity with results for the Gemenc

floodplain

Outcome targets

Wetland’s

distance to

target

Ramsar handbooks

1–16 (2007)

(1) Enabling environment

(a) Formal instruments: water and environmental policy, institutional and legal framework,

planning regulations, financing

Policy and legislation for IWRM are developed and

strengthened

☺ Hb 7, p. 12

Wetland management issues are incorporated into water or

river basin management policies

☺ Hb 7, p. 13

Legal framework for spatial planning and environmental

assessment is established

☺ Hb 3, p. 83 f., Hb

13 on EIA

Formal regulations and processes for the involvement of

stakeholders, community participation and public

awareness are in place

☺ Hb 7, p. 14

Adequate financial resources to ensure effective operation

of organizations charged with planning and manage-

ment of wetlands conservation are provided

☺ Hb 7, p. 14; 20; 28

(b) Informal instruments: planning culture and traditions, participation

Stakeholders are involved, community participation and

public awareness are an important goal

# Hb 7, p. 14

(2) Organizational capacity and availability of means for operation

(a) Assessment and enhancement of wetland functions

Studies to identify the wetlands functions and benefits to

water management are undertaken

# Hb 7, p. 20

The wetland functions are enhanced or restored # Hb 7, p. 20

Status of wetlands and their biodiversity is assessed and

actions needed to provide better protection measures

are undertaken

☺ Hb 7, p. 28

(b) Integration of data on current and future water

supply and demand (water allocation)

?

Current and future supply and demand for water are

identified

? Hb 7, p. 20

Studies to determine the minimum and ideal flows and

flow regimes required to maintain natural riverine

wetland ecosystems are undertaken

☺ Hb 7, p. 23

Sustainable water allocation plans for the users including

allocating water to maintain wetlands are developed

? Hb 7, p. 27

(c) Mitigation of impacts of land use and water development projects on wetlands

Impacts of land use and development projects are

minimized

# Hb 7, p. 22

Impacts of water development projects are minimized ☺ Hb 7, p. 23

(d) Vertical and horizontal coordination and cooperation

Coordination and cooperative governance between the

water and wetlands sectors exists

# Hb 7, p. 37

Communication between water and wetlands sectors is

improved

? Hb 7, p. 36

(continued)
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policies and local regulatory experience have not resulted in the sustainable

management of the floodplain. Capacity of the wetland management institutions

in the case to deal with environmental changes such as climate change appeared

to be limited. Organizations responsible for managing wetlands have inflexible

planning and operational arrangements. Given that the major challenges facing

the studied wetland in the near future are climate-induced, the lack of adaptive

capacity is reason for concern. Conflicts between nature conservation and

economic activities in the floodplain undermine the capacity of the managers

to adequately respond to existing and future threats to the wetland.

It can be summarised that the Gemenc floodplain requires an improved capacity

as an integrated part of wetland management with the overall objective to bring the

human-induced and climate-increased degradation to a halt. The capacity for

wetland management should be further strengthened with the special emphasis on

wider stakeholder/public engagement, knowledge development and operational

management. Adaptive capacity of the organizations involved in the wetland

management should be given special attention. These have to be combined with

legal restrictions to resource use in the floodplain for the benefit of valuable

ecosystems and habitats.

However, it should be clear for the wetland managers that the lack of the

capacity is inexcusable for inaction. Their ambition should be to continuously

change, to improve the institutional capacity, and to accept that such a change

takes time. With each step, capacity will improve, so as to bring about a progressive

strengthening of actions over time.

Table 9.2 (continued)

Outcome targets

Wetland’s

distance to

target

Ramsar handbooks

1–16 (2007)

Knowledge and expertise exchange between science and

policy is improved

? Hb 1, p. 18–19

(e) Partnerships with relevant conventions, organizations and initiatives (knowledge and

expertise sharing)

Partnership with relevant conventions, organizations and

initiatives is established

☺ Hb 7, p. 33

(3) Adaptive capacity # –

The management system allows for learning from past

experiences and continual improvements

# Hb 16, p. 17–18,

48

Cooperation among stakeholders is established ☺ Hb 16, p. 18–19

(4) Effectiveness (trend in a wetland status) # Hb 16, p. 48–49

Key

? Not enough information is available to make an assessment

☺ The measures in place are close or similar to the Ramsar recommendations

# The measures in place are insufficient
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Chapter 10

Adaptation to Climate Change in Developing

Countries: A Need in the Niger Delta Region

of Nigeria

Chika Ubaldus Ogbonna

10.1 Introduction

Climate change is a worldwide environmental phenomenon that needs urgent

attention by minimizing the impacts through different adaptation processes parti-

cularly in developing countries (DCs). The global climate is subject to increasing

change, and this has become more evident over recent years (Humpreys 1998; IPCC

2001a; Masika 2002; McMichael and Lindgren 2011; McMichael et al. 2012). In

particular, the atmospheric concentrations of greenhouse gases have increased,

augmenting global warming. According to the International Panel on Climate

Change (IPCC) these concentrations of carbon dioxide, methane, and nitrous

oxide are higher now than at any time during the last thousand years, and the

weight of scientific evidence suggests that observed changes in the earth’s climate

are at least in part due to human activities (IPCC 2001b; Remme and Blesl 2008;

Bidwai 2012). According to the IPCC third Assessment report the global average

atmospheric temperature rose 0.6 � 0.2 �C (1.1 � 0.4 �F) in the twentieth century.
The report further projected that global temperature will increase between 1.4 and

5.8 �C (2.5–10.5 �F) between 1990 and 2100. This projection was based on the

Special Report on Emissions Scenarios. A recent report of the United Nation’s

Framework Convention on Climate Change (UNFCCC) states that the best esti-

mates indicate that the Earth could warm by 3 �C by 2100 (UNFCCC 2011).

Estimates on how fast global warming will occur are necessary to assess the future

climate change and take measures against any adverse effect (Nishioka and

Harasawa 1998).

O’Brien and Leichenko (2000) noted that scientists and policy makers have

become embroiled in extensive debates about potential changes brought about by
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an increase in anthropogenic greenhouse gas emissions along with strategies for

mitigation and adaptation. However, the UNFCCC has already identified two ways

to address climate change: first through mitigation of climate change by reducing

greenhouse gas emissions and enhancing sinks and secondly through adaptation to

the impacts of climate change. Mitigation comprises all human activities aimed at

reducing the emissions or enhancing the sinks of greenhouse gases such as carbon

dioxide, methane and nitrous oxide (Klein et al. 2005; UNFCCC 2009). Adaptation

in the context of climate change refers to any adjustments that takes place in natural

or human systems in response to actual or expected climatic stimuli or their effects

or impacts, aimed at moderating harm or exploiting beneficial opportunities (IPCC

2001c; Klein et al. 2005). In a nutshell, adaptation means managing the unavoidable

that may occur due to the changes. These adjustments encompass changes in

processes, practices and structures to reduce potential damages that take advantage

of opportunities associated with climate change (IPCC 2007). Assessment of the

global and regional impacts of climate change has formed the basis for climate

policy debates. It is essential to note that these debates have acknowledged the fact

that some areas are more vulnerable to climate change than others. However, Adger

(2001) suggests that adaptation is a dynamic process. The ability of societies to

adapt is more or less determined by the ability to act collectively.

10.2 The Climate Challenge for Developing Countries

Developing Countries (DCs) are entering a new era of vulnerability as a result of

climate change. The effects of climate change pose threats to livelihood, human and

socio-economic development of urban and rural population in the most DCs of the

world particularly in Africa. It has become the new reality in the poorest and most

vulnerable regions of the world where the risk-coping options and resources are

limited. Moreover, the inhabitants of most DCs depend on climate-sensitive natural

resources for their livelihood. For example, the most damaging human disaster of

the closing decades of the twentieth century was the result of the draught in East

Africa in 1984. It was concentrated in three particularly impoverished countries:

Ethiopia, Sudan and Chad. About 500,000 people died while far more suffered from

malnutrition or lost their homes (Giddens 2009). Similarly, DCs in the Horn of

Africa are presently feeling the impact of climate change as a result of prolonged

draught, which has caused severe food crisis already affecting millions of people in

Kenya, Ethiopia, Djibouti and Somalia. In the northern part of Nigeria farmers

experience frequent drought-related crop failure (Ekpoh 2010). This poses a threat

to food security and people’s livelihood. In 2000, a major disaster occurred in

Mozambique when rains, floods and cyclones affected 800,000 people, and caused

700 deaths, made 250,000 homeless, increased the incidence of malaria and other

tropical diseases and impacted negatively on food production (Masika 2002).

During the year 2000, a large number of people were affected by drought in

India; about 7,500 villages spread over 145 blocks in 15 districts were severely
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affected (UNCAPSA 2007). Climate change will perhaps further accelerate such

crises. As increased precipitation may lead to excessive flooding, populations will

need to abandon long-inhabited floodplain or construct expensive dam or move

from the environment entirely. For instance, according to Eckert and Waibel (2009)

a significant rise in weather extremes such as tropical typhoons and flooding events

as consequence of climate change has been observed in Vietnam. The flooding

events in the recent past have already placed severe strains on Vietnam metropolis

(Eckert and Waibel 2009).

Climate change, according to most scenarios, will place added demands on

urban infrastructure, particularly in DCs. According to the IPCC, it could accelerate

urbanization, as people migrate from low-lying coastal areas to interior areas, from

drought-stricken farms to cities (IPCC 1990). For instance, Han (1989) pointed out

that unabated, sea-level rise will have devastating consequences for densely popu-

lated river delta areas in Egypt, India, Bangladesh and elsewhere. The author noted

that inhabitants will need to migrate to mainland interior areas to escape flooding.

For example, a 1-m sea-level rise would seriously affect nearly a hundred million

people along the coast of China alone. Hundreds of millions of urban dwellers in

low- and middle-income nations are at risk from the direct and indirect impacts of

climate change (IIED 2007).

The increase in frequency and intensity of climatic changes in parts of Asia and

Africa in recent decades has led to several environmental impacts. These environ-

mental impacts are summarized in Table 10.1.

10.3 Adaptation Constraints and Opportunities

Adapting to climate change has become a necessity in any comprehensive climate

PPPs, particularly in DCs. Beg et al. (2002) noted that climate change does not yet

feature prominently within the economic or environmental policy agendas of most

DCs. They are said to have fewer resources to adapt: socially, technologically and

financially. The new situation has provided challenges in achieving the Millennium

Development Goals (MDGs) and the international community efforts to reduce

poverty and achieve sustainable development in DCs. According to Luterbacher

and Sprinz (2001), substantial population growth has occurred everywhere, espe-

cially in the DCs of Asia and Africa and has accentuated pressures on human

environment. The author further states that increase in the use of fossil fuels and

fluorocarbons and widespread deforestation, along with increase in agricultural

production, urban development and industrial production have led to a great rise

in the quantity of green house gases. At the same time environmental degradation

and the increased use of natural resources have been associated with social prob-

lems, such as mass migration.

As noted by Lwasa (2010), climate change has added a new layer to the existing

challenges in Africa that adaptation is high on the development agenda. Adaptation

and vulnerability to the adverse impacts of climate change are the most crucial
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environmental concerns of many DCs in recent times. Consequently, some DCs

have begun to develop alternative policy frameworks, for example through national

adaptation programs. These have focused on climate-proofing infrastructure pro-

jects, such as transport and irrigation systems, improved disaster monitoring and

management and better land-use planning (UN-DESA 2009). For instance the

Bangladesh Climate Change Strategy and Action, adopted by the government of

Bangladesh in 2009, seeks to guide activities and programs related to climate

change in Bangladesh. The strategy contains 44 programs formulated around six

themes which include: food security/social protection/health, comprehensive disas-

ter management, mitigation/low carbon development, and capacity/institutional

strengthening. Thirty-four programs listed under five themes are wholly or partially

focused on adaptation (World Bank 2010). Adaptation measures are also incorpo-

rated into disaster preparedness in Bangladesh. Non-governmental organizations

working with the Nigerian government made a recent effort by introducing a

program called the Nigeria National Adaptation Strategy and Plan of Action

(NASPA) which will be designed to respond to an urgent need for a coordinated

and integrated approach to climate change response in Nigeria. According to the

2010 NASPA report, the program will enable federal, state and local governments,

civil society, the private sector and various agencies and institutions to effectively

integrate climate change adaptation concern into their development policies and

programs such as water and other natural resource, agriculture, health and infra-

structure. NASPA will give priority to community-level input as an important

source of information, recognizing that grassroots communities are key stake-

holders and providing a voice to the most vulnerable (including women and

youth), ensuring that everyone is represented in the Plan (NASPA 2010; BNRCC

2010). Furthermore, Orindi and Murray (2005), acknowledged the progress being

made in East Africa on integrating adaptation into the most vulnerable sectors. In

their National communication to the UNFCCC, Tanzania, Uganda and Sudan

identified a number of adaptation measures, including:

Table 10.1 Climate change impacts in the DCs

Environmental impacts Socio-economic resources and sectors affected

• Changes in rainfall patterns

• Increased frequency and severity of:

Floods

Droughts

Storms

Heat waves

• Changes in growing seasons and

regions

• Changes in water quality and quantity

• Sea level rise

• Glacial melt

• Water resources

• Agriculture and forestry

• Food security

• Human health

• Infrastructure (e.g. transport)

• Settlements: displacement of inhabitants and loss of

livelihood

• Coastal management

• Industry and energy

• Disaster response and recovery plans

Adapted from UK Parliament Publications (2006)
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• Increase irrigation to boost crop production

• Introduce low-water-use crops and adopt sustainable water resource manage-

ment policies (seasonal rainfall harvest; water quality control)

• Increase capital investment in reservoirs and infrastructure

• Reduce water loss through water conservation technologies

• Make water resource management an attractive career and field of investment

• Institute policy mechanism to control unsustainable forest clearing and forest

consumption

• Promote techniques for tackling emergency food shortage

• Promote the use of liquefied petroleum gas (LPG) for cooking and solar cookers,

instead of inefficient woodstoves and charcoal stoves

• Adjust farming areas and reduce animal population

• Conduct a comprehensive study of malaria

However, according to the United Nations report there are difficulties in scaling

up adaptation projects and strategies in DCs because of funding and institutional

shortcomings, as well as the failure to adopt a more broadly developmental

approach. On the other hand, Perlmutter and Rothstein (2011) noted that DCs are

not yet major polluters, the authors pointed out that a decade will probably pass

before DCs become important contributors to global warming. The authors

therefore argued that what is needed at the moment is technical assistance and

enough foreign aid or private investment to begin implementing adaptation

policies. Reid et al. (2012) affirms that climate change is happening now and is

leading to several impacts, including changing rainfall patterns, increases in the

number of floods, droughts and storms, and slower onset changes such as a rise in

sea levels. Such impacts affect food security and water resources, resulting in more

disasters, especially amongst the world’s poorest and most vulnerable communities

(Reid et al. 2012). Certainly, DCs need international assistance to support

adaptation in the context of national planning for sustainable development; there

is need for more capacity building and transfer of technology, funds and alternative

policy frameworks. According to the 2010 UNFCCC report, systematic planning

and capacity building are needed to reduce the risk of disasters and raise the

resilience of communities to increasing extreme events such as droughts, floods

and tropical cyclones.

10.4 Climate Change Vulnerability in Nigeria

Climate change poses a great challenge to the sustainable development of Nigeria.

The potential impact of climate change at the national level could be significant.

This will inevitably add to more challenges in the development efforts in the

country. The Fourth Assessment Report of the IPCC states that Sub-Sahara Africa,

where Nigeria is located, is particularly vulnerable to climate change in comparison

to developed nations. Both physical and socio-economic factors predispose Nigeria
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to the adverse effects of climate change (BNRCC 2010). According to the Nigerian

Environmental Study Action Team Report (2010) some of these factors include:

(1) Nigeria’s long (800 km) coastline, prone to impacts from rise in sea-level;

(2) Nigeria’s North prone to drought and desertification; (3) threatened water and

energy resources; (4) more than 60 % of the population depends on threatened

agricultural and fishing resources; (5) high population of 150+ million people;

(6) weak policies and programs, especially among vulnerable communities and in

vulnerable regions. Nigeria is vulnerable to the impacts of climate change largely

because approximately 70 % of Nigerians are engaged in smallholder rain-fed

agricultural production, population growth is very high and infrastructure is being

strained beyond capacity. Nwajiuba (2008) envisage that important coastal cities in

Nigeria such as Lagos, Port Harcourt, Calabar, Warri, and others are threatened. A

study conducted by the United Kingdom Department for International Develop-

ment (DFID) used an integrated analytical assessment model to show projected

economic impact of climate change in Nigeria. The study predicts a potential sea

level rise from 1990 level to 0.3 m by 2020 and 1 m by 2050, and rise in temperature

of up to 3.2 �C by 2050 under a high climate change scenario. The prediction is

based on IPCC climate change assumptions, latest research findings and results of a

consultation exercise in Nigeria (FMEAN 2010). The low estimate predictions are

for sea level rise of 0.1 m and 0.2 m by 2020 and 2050 respectively, and a

temperature increase of 0.4–1 �C over the same time periods. The study states

that climate change could result in a loss in GDP of between 6 and 30 % by 2050,

worth an estimated US$100–460 billion dollars. By 2020, if no adaptation is

implemented, between 2 and 11 % of Nigeria’s GDP could potentially be lost

(DFID 2009; FMEAN 2010).

10.5 Overview of Climate Change Vulnerability

in the Niger Delta

The Niger Delta region is the richest part of Nigeria in terms of natural resources,

for example large oil and gas deposits. The ecosystem of the area is highly diverse

and supportive of numerous species of terrestrial and aquatic flora and fauna and

human life. The region is divided into four ecological zones, namely coastal inland

zone, mangrove swamp zone, fresh water zone and lowland rain forest zone

(Uyigue and Agho 2007). In the Niger Delta, the southern part of Nigeria, human

activities are probably what drive the change in human environmental system. Such

activities include improper land use, vegetation burning, industrial activities, oil

spillage, transportation, agricultural practices and gas flaring. According to the

2008 World Bank report, Nigeria accounts for roughly one sixth of worldwide

gas flaring. Nigeria flares about 75 % of her gas and all takes place in the Niger

Delta region (World Bank 2008). In a research study conducted by Awosika

et al. (1992), it was estimated that a sea level rise of 0.2 m could lead to a land
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loss of 2,846 (km2) in low estimate scenario while a 2.0 m sea level rise is expected

to affect 18,803 (km2) of land in high estimate scenario (see Table 10.2). This might

lead to the displacement of between 1,000 and over half a million people in the

region (Awosika et al. 1992).

Some parts of the Niger Delta region are usually subjected to seasonal flooding

when rivers overflow their banks. Given the scientific prediction of rise in sea level

that would be occasioned by climate change, it means that the lowland of the Niger

Delta shall be exposed to higher risks with increasing changes in climate. The Niger

Delta frequently experiences flood problems: For example an extreme 10-h rainfall

in July 2006 drove 10,000 residents out of their home and caused widespread traffic

chaos in Port Harcourt city (Gupta 2004). According to Oku (2003), soil type,

vegetation depletion and climate factors like rainfall are some of the properties that

render the Niger Delta prone to flooding. Annual rainfall in the Niger Delta area

varied 2,000–3,000 mm (Yakubu et al. 1998). The delta has such high levels of

rainfall because it is so close to the Atlantic Ocean. Coastal erosion and flooding in

general may impact negatively on the livelihood of many communities in the

region. Flooding and erosion remove topsoil, destroy roads, affect fresh water

resources and thereby threaten lives and properties.

However, the changing climate has created uncertainty in the rainfall pattern

(timing and amount of rainfall) in every part of Nigeria. The problem is more severe

in the rain forest zone of the Niger Delta where rain-fed agriculture is mainly

practiced (Uyigue and Agho 2007). The situation has led to delays in the planting of

food crops in the region. Farmers now wait until there is enough rainfall before

planting, hence irrigation is seldom practiced. Considering the recent study by the

DFID and other studies by different scholars, several sectors may be affected in the

region as a result of the climate change and variability. The key sectors may

include: agriculture and forestry, water resources, human health, human settlement,

urban environment, terrestrial ecosystem and biodiversity and coastal zones. There-

fore, any effective national development planning process and effort must take

climate change into account and, more particularly, must facilitate adaptation to the

effects of climate change (Oladipo 2010).

Table 10.2 Total loss (km2) due to coastal erosion and inundation estimated from different

scenarios of sea level rise

Low estimate High estimate

Sea level rise (m) 0.2 0.5 1.0 2.0 0.2 0.5 1.0 2.0

Niger Delta 2,846 7,453 15,125 18,398 2,865 7,500 15,332 18,803

Source: Awosika et al. (1992) and Uyigue and Agho (2007)
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10.5.1 Agriculture and Forestry

Agriculture is the mainstay of the local economy in the Niger Delta region. The

inhabitants of the region depend mostly on climate-sensitive sectors such as

agriculture and fishery. Climate change would have an effect on agriculture,

livestock and fish production. Agriculture production could be affected in a number

of ways. Extreme weather events such as thunderstorms, heavy winds, and floods

are devastating farm lands leading to crop failure. Pest and crop diseases migrate in

response to climate variations and will potentially pose a threat to livestock. Food

security is usually vulnerable to extreme weather events such as floods and change

in rainfall patterns. Climate change threatens livelihood, food security and pro-

grams aimed at elimination of poverty in the region (Onyenechere and Igbozurike

2008). There have been some observable changes in agricultural practices in the

region in recent years. For example, Onyenechere (2010) noticed that in the

southern parts of Nigeria where the Niger Delta is located agricultural (particularly

farming) activities normally start from March; this is because by this period of the

year rainfall, an active driving factor of agriculture should have arrived. But today

there is abnormality in the commencement of agricultural activity for instance,

within the second and third week of April in 2010, there is inadequate rainfall to

plan and start agricultural practices in consonance with the arrival of rains. Further-

more, Munonye et al. (2008) found that pattern of rainfall has affected crop yields

particularly yam and cassava over the years. A variety of food crops are produced in

the Niger Delta region, all dependent on rainfall. Food production on the whole,

however, has not kept pace with Nigeria’s population increase.

There could be changes in fishery resources which are of particular importance

to the inhabitants as they provide a considerable amount of dietary protein and the

sector also serves as a major source of employment and labor for many. Slight

changes in key environmental variables such as change in temperature, salinity and

precipitation could affect ecological processes of aquatic resources such as

productivity and species interaction (Kennedy et al. 2002). For instance both inland

and ocean fisheries are very sensitive to varying degrees of climate fluctuations

(Urama and Ozor 2010). Many researchers have identified the importance of forest

in climate front. Forest resources are essential in the global carbon cycle because

they store huge amounts of carbon in the biomass and soil. Poor logging practices,

log poaching, fuel wood collection and uncontrolled forest fires are some of the

features of Nigeria’s forestry practices that contribute to forest degradation

(Ezegbule 2008). The changing climate pattern may further exacerbate such

stresses on forest resources in the region.
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10.5.2 Ecosystem and Biodiversity

Biological diversity is essential to maintaining ecosystem processes which provide

various services to maintain life on earth. Climate change poses a significant

influence on biological diversity and ecosystem (Parmesan and Yohe 2003;

Wiegleb and Bröring 2005; Manley 2008). Current and expected shifts in climate

are threatening global biodiversity and are forcing managers and planners to

re-evaluate how they plan for the protection of species and ecosystems (Rose and

Burton 2009). Changes in the natural ecosystem are easily identified in a changing

environment; as a natural ecosystem is usually adapted to specific climatic condi-

tions in a particular locality. Ecosystems are a vital part of the climate system as

they help regulate the climate, including through sequestering greenhouse gases

(mitigation through emission removals), and regulating water flow, which can aid

adaptation to flooding and drought; and therefore ecosystems should be an impor-

tant part of strategies relating to climate change (Doswald and Osti 2011). Studies

show clearly that changes in distribution and behavior of a large number of species

are the consequences of shifts in local or regional climate, weather patterns and

resulting changes of vegetation and habitat quality (UNEP/CMS 2006). Over

70 Protected Areas (PAs) in the Niger Delta region have lost substantial portions

of their area, which translates to loss of biodiversity (Phil-Eze and Okoro 2009).

Many species of plants and animals are rapidly becoming extinct in the region

which may also lead to changes in bird and animal migratory patterns (due to the

need for new habitats or new food sources). Extinction of rare and endangered

species of plants and animals would also increase as a result of the predicted

climatic changes. Adverse environmental change could lead to the destruction of

forest crops, economic trees and animal habitat. This may affect people’s livelihood

as many communities in the region depend on forest resources for their sustenance

(Dadiowei 2009). Global analyses show that recent climate change is already

affecting species and ecosystem and will continue to do so (Yates et al. 2009).

10.5.3 Urban Environment

Niger Delta urban areas could be vulnerable to the current and projected impact of

climatic changes. The impacts may be felt by people and urban infrastructure. The

United Nations estimates that more than half of the world’s populations already live

in urban areas; and it is expected that the proportion of the city dwellers in the world

population will have risen to three quarters by 2050, with almost all of the growth

occurring in the developing world (UN-DESA 2009). This prediction could be

associated to the urbanization trend in the Niger Delta region as a result of rural-

urban migration. Most environmental changes, including those induced by climate

change, are intensified by population growth. In Nigeria about 20 million people

(14.3 % of the national population) live along the coastal zone where most of the
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economic activities that form the backbone of the national economy are located

(UNEP/GRID-Arendal 2011). According to Ogba and Utang (2007) the Niger Delta

coastal settlements, which are already under stress of demographic pressure and

unsustainable oil exploration, are equally under the threat of sea level rise. Urban

and rural settlements along the coast could also be affected by increased coastal

erosion and flooding. Several incidences of flooding have already been reported in

the region. Sea level rise will threaten the coastal zones and the low-lying islands,

which are already constantly plagued with floods and erosions. Some settlements

are known to have already relocated further inland from their original sites

(Etuonovbe 2007). The predicted impact of climate change will exacerbate such a

situation. Ogba and Utang (2007) pointed out that global projections of sea level

rise put the area under future inundation of 100 km in land, which could however,

lead to loss of land, property, economic activities and livelihoods.

However, it is important to know that cities, urban and rural residents in the

region may not just be victims of climate change but also a part of the problem. It is

obvious that dealing with the expected climate change threats in the region will also

depend on changes in consumption patterns of the urban inhabitants. Therefore,

rural and urban resident must be part of the solutions to climate and environmental

challenges. At the same time, there is rising consensus that cities must take

immediate adaptation measures to reduce the impact of climate vulnerability and

risks. There is a great need to integrate climate change policies in urban settlement

development plans to prevent future loss and destruction of lives and properties in

the Niger Delta region.

10.5.4 Human Health

The impact of changing climate on health and sanitation may be significant in the

region. The World Health Organization report confirmed that the health impacts of

climate change are potentially huge. Many of the most important global killers such

as malaria, diarrhea and protein-energy malnutrition are highly sensitive to climatic

conditions (WHO 2007). However, the actual health impacts of climate change will

be strongly influenced by local environmental conditions and socio-economic

systems (IPCC 2001d). The changing climate will no doubt compound the serious

problems of sustainability of the environment and management of resources, so as

to human health in the region. Extreme climatic events will lead to an increase in

mortality rate and disruption of livelihood. This could also lead to an increase in

some diseases caused by insects, such as dengue, malaria (mosquitoes) and sleeping

sickness (tsetse fly), yellow fever, resulting from a shift in pattern of rainfall and

temperature.

A recent study conducted by Duru and Ume (2008) in Ahiazu Mbaise, a Local

Government in the Niger Delta region has shown that pathogen which causes

malaria is very sensitive to changing climatic variables. The study attributed high

incidence of malaria to climate change especially global warming, high temperature

174 C.U. Ogbonna



and the presence of stagnant water as a result of excessive flooding and high

humidity. Some of the direct impacts of climate change would include deaths,

various illnesses and injury due to increased exposure to heat waves. Indirectly

climate change and sea level rise could increase the transmission of contagious

diseases including cholera and influenza. There may be exposure to increased

incidences of waterborne diseases such as hepatitis A and typhoid fever. Increase

in incidence of asthma, allergic disorders and cardio-respiratory diseases would

also probably occur due to climate induced changes in atmospheric pollen and spore

percentage and due to temperature increases that enhance the formation, persistence

and respiratory impact of certain air pollutants (Ravindranath and Sathaye 2002).

Studies have shown that asthma increases in the wet season in many parts of

Nigeria. Thus increase in wetness anticipated for the southern part of Nigeria

where Niger Delta is situated could trigger increased rate of asthmatic attack.

Human health will be vulnerable when food production, livestock, agriculture,

forestry; are all affected as a result.

10.6 Adaptation Policy Options: Needs and Issues

Just as climate change patterns vary across regions and countries, so do risk and

adaptation patterns. However, to tackle the challenges of climate change in the

region adaptation deserves due consideration in Nigeria environmental policy.

In general, the effectiveness of environmental policies in Nigeria, as well as their

potentials to support adaptation and mitigation measures, is yet to be fully realized,

while climate change is mentioned in some key government policies, there are yet

to be working policies or strategies for climate change adaptation and mitigation

sector activities (FMEAN 2010). According to Oladipo (2010) Nigeria faces a

number of policy-related, institutional and informational challenges, however,

policy coordination, in particular, remains a major challenge for Nigeria’s climate

policy. The non-effectiveness of this major issue under the Nigerian national

environmental policy in recent years is a negation of the global commitment signed

by the country in the United Nations Conference on Environment and Development

(UNCED) conference in Rio de Janeiro in 1992 to contribute to programs that could

facilitate sustainable development. Nigeria has, however, made important progress

in advancing critical initiative to building a national adaptation strategy, with both

houses of the National Assembly passing bills to create a National Climate Change

Commission.

10.6.1 Sustainable Urban Environment Adaptation

There is a need for sustainable urban adaptation planning in the region. Climate

change presents a unique challenge for Nigerian built environment. Effective urban
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and regional planning is believed to have a key role for a city’s adaptation to

climate change (UN-Habitat 2009a). Many researchers are of the opinion that

sustainable urban planning strategies can be used in a context of extreme vulner-

ability (physical, social, capacity and institutional) to mitigate and adapt to climate

change. Climate change is likely to pose significant threats to the physical infra-

structure and social fabric of towns and cities in DCs and in Nigeria. Settlements

and infrastructures will be affected by changes in climate conditions including

extreme weather events. The predicted climate change impact in urban areas in DCs

could result to damage of buildings, energy services, telecommunications, transport

structures (e.g., roads, railways, ports, bridges) and water services (Thom

et al. 2007). For the security of human settlements in the region it is absolutely

essential to integrate climate change concerns in the process of urban development

planning. Adapting to the impact of climate change in Nigeria requires effort from

researchers and policy makers (Nwajiuba 2008).

Adaptation planning efforts to manage high temperature at the neighborhood

scale should focus on providing cool and attractive outdoor areas such as gardens

and open spaces. If well designed, adaptation at this scale can also benefit internal

spaces, for example streets provide evapo-transpirative cooling outdoors, as well as

shading buildings (Shaw et al. 2007). Trees are essential for planning of settlements

because they can help reduce flooding, reduce soil erosion, shelter buildings, streets

and parks, provide habitat for wildlife, provide scenery and reduce heat on human

environment; however it takes a long time for trees to grow in order to help in the

adaptation process. Increase of ‘green ’and ‘blue’ spaces and urban tree planting

will be beneficial to biodiversity (McEvoy et al. 2006; Berry et al. 2008). Blakely

(2007) points out that cities have three essential roles in the climate change arena.

The first is to reduce the risk of climate change; second, developing risk profiles for

the range of risk they face based on geography and geology of their location,

and finally, developing strategies for adapting to climate change on a micro or

macro-scale. According to the International Institute for Environment and

Development (IIED) in many cities in DCs existing infrastructure may not be

able to withstand the adverse impacts of climate change, particularly where it

involves changes in the intensity and frequency of extreme events such as cyclone,

storms surges, floods, heat stress and so on. This is because climate change related

extreme events and gradual changes are rarely considered in city planning or in

designing infrastructure in DCs (IIED 2011).

Urban planning has become very important as cities grow rapidly in developing

countries. This is because urban planning plays a major role in protecting critical

infrastructure and services such as electricity, water and sanitation, telecommuni-

cation, transportation system and health service (UN-Habitat 2009b). Urban plan-

ning is very essential for adapting to the effects of climate change; apparently well-

planned cities provide a better foundation for sustainable development than

unplanned cities (UN-Habitat 2007). Building climate change considerations into

planning process and systems allow early action, which should be more cost-

effective than responding to changes as they happen or retrospectively (Wilson

2006). Urban planning can contribute immensely in implementing climate change
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adaptation policies. Recently, there is a gradual shift of focus on mitigation actions

to a concern with long term adaptation measure of, for example, preventing

flooding and landslides, protecting or relocating vulnerable settlements, improving

drainage and preventing new developments in areas likely to be affected by sea

level rise or floods, among others (Kong and Yuen 2009).

10.6.2 Adaptation Through Sustainable Land Use Planning

The IPCC (2007) report has already identified one way of increasing adaptive

capacity through introducing the consideration of climate change development

planning, by including adaptation measures in land-use planning and infrastructure

design and measures to reduce vulnerability in existing disaster zones. Thus

adaptation is necessary to build resilience if cities, communities and sub-urban

areas respond to climatic changes. Therefore there is need for effective locally

driven adaptation planning to reduce the future consequences of these changes in

the region. According to Cote (2011) adaptation plan refers to any land-use

planning and policy actions by a regional or municipal agency that directly attempts

to address the physical impacts of climate change. Adaptation planning at the

municipal level involves acquiring and regulating land, incorporating new insti-

tutional management techniques, and folding and interpreting complicated science

into land-use planning strategies (Smit et al. 2000; Cote 2011). Land use planning

can play a key role in reducing current and future community risks associated with

climate change, notably by enhancing prevention and preparedness and/or facili-

tating response and recovery in a community (Bajracharya et al. 2011).

Most developing countries are still in the early stages of identifying appropriate

responses to climate change risks, limiting practical experience of mainstreaming

climate change adaptation into national development planning (Tearfund 2006).

However there are barriers to the development and implementation of climate

change adaptation considerations in planning. The system of planning, control

and urban development in the Niger Delta region of Nigeria is not yet prepared

for the unavoidable challenges. According to Onyenechere (2010), Nigeria lacks a

centralized institution that can champion and coordinate climate change and spatial

plan. There is need for efficient planning before spaces are allotted to different uses

as a result of the projected impacts of climate change in Nigeria. Addressing global

environmental issues, like climate change, requires proactive, sustainable urban

management and structure (Irvine 2008). According to Agwu et al. (2000) Nigeria

lacks a comprehensive planning system. While most urban centers have develop-

ment plans, others have none. Rural areas are generally unplanned and development

uncontrolled. Therefore, there is need to start developing national and regional

adaptation policies implemented by viable development plans. A sustainable urban

development and management practices is one of the effective ways in which the

consequences of climate change in the region could be reduced. Urban manage-

ment, planning and land use controls can prevent people from building in zones at
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risk of flooding, erosion and landslides, for example restrictions on building within

50 year floodplains in South Africa (El Sioufi 2010). However, the question lies on

the readiness and capacity of the rapid growing cities in the Niger Delta region in

mainstreaming existing policies, strategies and plans to address climate change

response. There is also a need for appropriate weather and climate forecast that can

help inform decisions for land-use planning in the face of predicted climate

variability and change.

10.7 Environmental Assessment as a Tool for Adaptation

Planning

Environmental assessment (EA) is a procedure that predicts the environmental

effects of proposed projects before they are carried out. Climate change is a

major challenge which needs to be considered at all sectors particularly in urban

and rural planning in the Niger Delta region. Many researchers have reiterated the

importance of integrating climate change adaptation into planning process. This is

because onward planning can minimize threats and maximize opportunities

(Collingwood 2011). According to Albrecht (2005) environmental consequences

should be considered at the planning stage and not at the time at which projects are

already implemented, which often turns out to be too late to take environmental

matters into account. There is need to integrate Environmental Impact Assessment

(EIA) and Strategic Environmental Assessment (SEA) in adaptation programs,

plans and strategies. EIA is well established in Nigeria, it came into existence

almost 23 years after the United States of America had passed the National

Environmental Policy Act (NEPA) of 1969, the EIA Decree No. 86 of 1992 and

the Urban and Regional Planning Decree No. 88 of 1992 provided principles

guiding development of projects that may likely affect the environment signi-

ficantly (Federal Republic of Nigeria 1992a, b; Agwu et al. 2000). However,

some pitfalls have been observed in Nigerian EIA practices, for example according

to Ugochukwu (2008), the public is not given the opportunity to comment on the

screening report of any of the projects subjected to full EIA. Rather public involve-

ment takes place after the submission of the final draft of EIA report. During this

stage, members of the public are allowed to peruse and comment on the reports

within 21 working days on the displayed reports. On the other hand, a good-quality

SEA process informs planners, decision makers and affected public on the sustain-

ability of strategic decisions, facilitates the search for the best alternative and

ensures a democratic decision making process (Gauthier and Simard 2009). Such

evaluation allows for transparency and accountability.

The difference between EIA and SEA is that EIA has only limited application

possibilities as it can only be applied to specific development projects while SEA

can be applied to different regions or sectors of development (DEAT 2004; Schmidt

et al. 2010; UNEP 2004). Policies, plans and programs are usually assessed by SEA.
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SEA can be used to avoid, minimize or mitigate any negative influence on the

driving forces of the generation and maintenance of biodiversity (Wiegleb and

Bröring 2005). The range of SEA is far wider than that of EIA, SEA could assist in

the integration of the concept of sustainability into strategic decision-making

through, and for example, the determination of limits of acceptable change and

the identification of sustainability targets and indicators, ensuring that development

is within sustainable limits (DEAT 2004; UNEP 2004). SEA processes or elements

are in place already in Eastern and Central Europe and other countries like Brazil,

Chile, South Africa and China have a new EIA law that includes provision for SEA

of plans and programs (UNEP 2004; Albrecht 2005). Laudable as government

economic transformation agenda and programs for achieving sustainable develop-

ment in the Niger Delta are, none of these PPPs have been subjected to any form of

SEA either at the national, regional or sectorial/industrial level (Adebanji 2010).

However, SEA could be a useful tool in identifying and assessing the environmental

consequences of climate change adaptation PPPs especially during the preparation

stage and before implementation.

10.8 Conclusion and Recommendations

The potential challenges of climate change in Nigeria should concern every Nige-

rian. A major barrier to planning for climate change in Nigeria is the lack of

functional national and regional climate change policy. Nigeria equally lacks a

centralized institution that can champion and coordinate climate change and spatial

planning (Onyenechere 2010). Urban plans and policies for cities should be pre-

pared considering the potential impacts of climate change. The government, policy

makers, stakeholders and urban planners in the Niger Delta region are challenged to

integrate and develop sustainable development policies based on assessing vulner-

abilities and identifying workable adaptation measures. The urgency of climate

change adaptation promises to revitalize practice in urban development around

which innovations in planning, institutional readiness and community resilience are

crucial to successful adaptation (Lwasa 2010). The need for implementing National

Climate Change Adaptation Strategy for Nigeria has become very important.

Appropriate legal frameworks are necessary in coping with the challenging situa-

tion. For example Strategic Environmental Assessment (SEA) could supplement

Environmental Impact Assessment (EIA) in Nigeria in improving decision making

related policies, plans and programs, thereby improving sustainable urban and

regional development. The major advantage of SEA over EIA is that it allows the

consideration of a much wider range of mitigation and enhancement measures,

particularly measures to avoid impacts at an earlier stage of decision-making

(Albrecht 2005). For better results there is need to adjust the EIA legislation in

Nigeria. SEA can be taken as an extension of EIA beyond single impacts and

projects (Secretariat of the CBD 2002; Wiegleb and Bröring 2005). SEA in

harmonization with EIA will help in making decisions based on the implementation
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of coastal defense programs and protection of key infrastructure or any proposed

plan that may be required for adaptation. The application of SEA into the evolving

National Adaptation Strategy and Plan of Action (NASPA) could help in evaluating

the impact of policies, plans and programs on the environment. The introduction of

the National Adaptation Strategy and Plan of Action is in the right direction;

however strong political will is required for the successful establishment and

implementation. Therefore, SEA can be an effective tool for developing and

refining PPPs for climate change adaptation (OECD 2010), particularly in Nigeria.

Perhaps the biggest obstacle is lack of awareness and knowledge. The govern-

ment and NGOs should effectively use the various communication channels to

spread the awareness of climate change to the masses. The public needs to be

educated and informed about climate change and how it can change adversely their

lives. The effects of climate change could undermine the conservation and further

developmental process in the region. There could be a lot to lose if proper

adaptation strategies are not implemented and mainstreamed into current plans,

strategies and policies so as to include climate change adaptation and mitigation

measures. By so doing, the so called win-win adaptation targets could be achieved.

The government should start supporting climate research and relevant institutions

in the region in order to discover the best possible ways of mainstreaming climate

change adaptations into existing development PPPs. It is also necessary to discover

new methods of agricultural practices, for example improved variety of crops that

could adapt to a potential change. In order for agricultural production to be

sufficient to meet the demands of the ever growing human population in Nigeria;

the impact of the climate must be understood and integrated in any future planning

(Ogbuehi et al. 2008). Actions are needed now to support and deliver innovations

such as the National Adaptation Strategy and Plan of Action in response. However,

in reducing these potential impacts and challenges there is a need for adaptation

measures through sustainable urban development planning and provision of ade-

quate policy and regulatory instruments. Hence, climate change has been widely

recognized by different scholars as a priority for future planning of cities, urban and

rural areas and the protection of communities from climate risks in DCs.
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Chapter 11

Climate Change Adaptation and Biodiversity

Conservation: An Economic Perspective

Frank Wätzold

11.1 Introduction

Even in the unlikely case that the world soon adopts an ambitious policy to mitigate

emissions from gases that cause climate change, it is highly likely that there will

still be a substantial increase in global temperature (IPCC 2007). This increase will

lead to significant changes in climatic conditions which are expected to become a

major threat for biodiversity (Sala et al. 2000). According to a study by Thomas

et al. (2004) who estimated extinction risks for sample regions that cover some

20 % of the Earth’s terrestrial surface, 15–37 % of species will be committed to

extinction by 2050.

There is a large debate in the ecology literature about how exactly climate

change will influence biodiversity and what might be adequate response strategies,

i.e. how should we modify existing conservation strategies and policies in a way

that the impact of climate change on biodiversity is mitigated as much as possible

(see Heller and Zavaleta 2009 for a review). However, until today, this debate is not

mirrored in the economic literature in which very little can be found about appro-

priate strategies and policies in order to mitigate climate change impacts on

biodiversity.

The aim of this article is to contribute to filling this gap by analyzing two major

conservation policies—the designation of reserves and payments to compensate

land owners for carrying out measures to conserve biodiversity—on a conceptual

level from an economic point of view. As to my knowledge this is the first attempt

in this direction, I do not aim for comprehensiveness but rather for presenting initial

ideas that hopefully motivate more research in this field.

The geographical background of this analysis is Europe and the presented

analysis should be seen against this background. This implies that strategies and
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policies are discussed which are primarily designed to conserve biodiversity in a

European context. To what extent insights from this analysis can be transferred to

other regions in the world is a matter of future research.

The article is structured as follows: The next chapter briefly reviews the eco-

logical literature on why climate change causes the extinction of species and what

might be adequate response strategies to mitigate the impact of climate change on

species. Chapter 3 starts by briefly describing the two major conservation policy

instruments in Europe, namely reserves and compensation payments for conserva-

tion measures which in Europe mostly exist in the context of agri-environment

schemes. Then, economic criteria to evaluate conservation policies under climate

change are presented and, finally, these criteria are applied to analyzing the two

conservation policy instruments. Chapter 4 concludes.

11.2 Ecological Background

11.2.1 Climate Change and Range Shift of Species

According to IPCC (2007) global temperatures have risen on average by 0.13 �C
per decade over the last 50 years. This increase has already caused a significant shift

poleward and upward in elevation for many species ranges (cf. Parmesan 2006 for a

review of related studies). Consider as an example the study by Hickling

et al. (2005) who analyzed 37 species of British dragonflies and damselflies and

found that the range of 34 species had shifted northwards with a mean shift of 74 km

over the last 40 years. As a consequence, local communities are disaggregating and

changing toward more warm-adapted species (Parmesan 2006).

Species are likely to have problems to adapt to further shifts of their habitat for

several reasons: Climate change in the future is likely to be faster than in the last

decades and migration may not be sufficiently fast for many species threatening

their persistence (Davis and Shaw 2001). For some species, migration may also not

be possible. This concerns particularly those species whose habitats are at high

latitudes and high elevations, on low-elevation islands and the coast. For other

species, migration may be possible in principle, but habitat fragmentation severely

restricts the movement of these species in the landscape (Opdam and Wascher

2004). To what extent species can adapt also depends on the synchrony of effects on

species’ food and habitat resources (Parmesan 2006). Coordination in timing

between the life cycles of predators and prey, parasitoids and their host insects,

herbivorous insects and their host plants, insect pollinators and flowering plants is

important for the abilities of species to adapt to climate change (Harrington

et al. 1999). In summary, the ability of species to adapt to climate change depends

on both species characteristics like physiological tolerances, life-history strategies,

probabilities of population extinctions and colonizations, and dispersal abilities
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(Parmesan and Yohe 2003; Best et al. 2007; Münkemüller et al. 2009) as well as

landscape characteristics (Opdam and Wascher 2004).

11.2.2 Proposed Responses to Cope with Climate Change

In principle, nature conservation policies and strategies can be designed in a way

that the impact of climate change on species is mitigated. This section follows Vos

et al. (2008) who have suggested three major strategies to mitigate the impact of

climate change on species in European landscapes depending on what type of

bottlenecks exist. According to Vos et al. (2008) a bottleneck occurs if low

connectivity or too little habitat area prevents the appropriate spatial response of

species to climate change.

(I) The first strategy is based on the idea that losses in the distribution range of

species due to unsuitable climate may be compensated by new regions where

climate conditions are becoming suitable (so-called ‘new climate space’; Pearson

et al. 2002). A bottleneck arises here if a landscape is fragmented and a suitable

habitat in a new climate space is too distant from an existing habitat network to be

colonized by a species. This bottleneck calls for conservation policies that link

existing habitat networks with unconnected habitats in new climate space to enable

species to colonize new habitats.

(II) The second strategy is based on the same idea—to enable species to move to

new climate space—, but the bottleneck is different. A bottleneck emerges here if

the size of the population in the ‘overlap zone’ is too small. Vos et al. (2008,

p. 1726) define the overlap zone as the area which contains suitable habitat for the

species in successive time frames (for example, an area whose habitat is suitable in

2012 as well as 20 years later). If such a bottleneck exists, appropriate conservation

policies should focus on increasing the amount of suitable habitat in the overlap

zone. This promotes a greater colonization capacity.

(III) Rather than on the aspect of migration, the third strategy focuses on

improving the species’ persistence in the landscape. Here, the bottleneck is a lack

of protection in those parts of a species’ range where suitable habitat will continue

to exist after successive time frames. Such areas form climate refugia where the

species is protected in a changing climate—at least for some time. Appropriate

conservation policies focus on enlarging habitats in such areas or improving the

spatial conditions of habitats in this area.

11.3 Adopting an Economic Perspective

In order to adopt an economic perspective on assessing strategies and policies for

biodiversity conservation a ‘typical’ economic approach to the assessment of

environmental and resource policy instruments is adopted (cf. Endres 2011).
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First, the main policy instruments for conservation in Europe are briefly described,

then the criteria to analyse these instruments are sketched, and finally the criterion

to evaluate the policy instruments in situations of climatic change are applied in a

conceptual manner.

11.3.1 Conservation Policy Instruments in Europe

Two policy instruments are of particular relevance for biodiversity conservation in

Europe; reserves and compensation payments for land use measures to conserve

biodiversity. Summarising Wätzold and Schwerdtner (2005), these instruments are

briefly described in the following.

(I) Reserves, particularly in the context of the EU-wide Natura 2000 network:

Many endangered habitats and species in Europe require reserves for their protec-

tion where human influence is limited to the extent necessary (consider as an

example for a species the black stork, Ciconia niger, that requires undisturbed

forest patches as breeding habitat). Regarding reserves, the two most important

European legal instruments are the Habitats Directive (Council Directive 92/43/

EEC) and the Birds Directive (Council Directive 79/409/EEC). Together, the two

directives are designed to create a network of protected areas, the Natura 2000

network.

(II) Compensation payments for land use measures to conserve biodiversity

which exist in Europe mostly in the context of agri-environment schemes: For the

persistence of many other endangered species and habitats, a certain type of human

land use is required (consider as an example meadow birds which require certain

mowing or grazing regimes). This is particularly relevant in agricultural landscapes

where in former times a great diversity of agricultural land use led to a

corresponding variety of species and habitats. Today, due to economic and techno-

logical developments, many types of land use are no more economically viable.

Agricultural intensification resulting in uniform production areas and farmland

abandonment in marginal areas are now seen as major threats to the conservation

of European biodiversity. In order to reserve the trends of intensification and land

abandonment the instrument of agri-environment schemes has been developed.

Within such schemes, farmers are compensated for maintaining (unprofitable)

agricultural land use which, however, is beneficial to biodiversity, the environment

or the landscape. Agri-environment schemes are now based mainly on Council

Regulation (EC) 1257/99, with the design details of agri-environment schemes

being left to decide by the Member States.
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11.3.2 Evaluation Criteria

The two major standard evaluation criteria for environmental policy instruments are

ecological effectiveness and cost-effectiveness. These are explained below and

adapted to an evaluation of policy instruments for biodiversity conservation in a

situation of climate change.

Ecological effectiveness: In general, ecological effectiveness refers to the ability

of a policy instrument to ensure that an ecological goal is actually achieved.

Regarding the conservation of species in a changing climate, I consider that the

ecological goal is to ensure the persistence of a viable species population under

changing climatic conditions. Hence, ecological effectiveness here refers to the

ability of a conservation instrument to ensure the persistence of a species population

in a changing climate in a landscape.

Cost-effectiveness: In general and depending on the policy context, the criterion

of cost-effectiveness refers either to the ability of a conservation policy instrument

to achieve an environmental goal at least cost or to maximize conservation outputs

for given costs (Wätzold and Schwerdtner 2005). Adapting this criterion to the

assessment of conservation policy instruments in a changing climate implies the

following modifications of the definition: In this context, cost-effectiveness is

understood as the ability of a conservation instrument to ensure the persistence of

a viable species population under changing climate in a landscape at least costs. Or,

alternatively, cost-effectiveness means the ability of a conservation policy instru-

ment to maximize the persistence of a species in a landscape under changing

climatic conditions for given costs.

11.3.3 Evaluation of Policy Instruments

Ecological effectiveness: The criterion of ecological effectiveness may require that

in order to ensure the persistence of a species in a landscape under a changing

climate, a modification of the location of the area(s) for conservation is necessary.

In this context, a key problem of reserves is that their spatial design tends to be

static. It is usually a long and politically controversial process to designate an area

as a reserve or even several areas as a reserve network. Depending on which of the

three strategies proposed by Vos et al. (2008) is most suitable, the location differs of

where additional reserves have to be designated.

Strategy I (enabling colonization of new habitats) might be primarily appropriate

if reserves with suitable habitats exist in areas where the species currently can be

found as well as in ‘new climate space’ and species are unable to migrate between

these areas due to habitat fragmentation. For this strategy, new areas need to be

designated as reserves that enable migration between current habitat and ‘new

climate space’. If suitable habitats in new climate space are not protected, an

additional challenge is to designate such areas as reserves.
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Strategy II (increasing habitat in the overlap zone) requires that new areas are

designated as reserves in the overlap zone between current habitat and new climate

space, and strategy III (improving the species’ persistence in the landscape)

demands that new reserves are created in areas which improve the species’ persis-

tence in the landscape and which will continue to be suitable habitat under climate

change.

While creating new reserves is always difficult, it is an empirical matter for

which of the three strategies it is most difficult to designate areas as reserves in a

given socio-economic and ecological context. However, we can reasonably assume

that it is likely that the difficulty is higher with fewer alternatives available. The

number of (realistic) alternatives is again an empirical matter and case specific.

However, a careful generalization suggests that for strategy I more specific areas

may be required as additional reserves than for strategies II and III. This implies

that for the latter two strategies the ecological effectiveness is likely to be higher

than for strategy I.

In general, the ecological effectiveness of compensation payments for conser-

vation measures respectively agri-environment schemes suffers from the voluntary

nature of (most of) such schemes. If farmers who own or use land which is

potentially valuable as habitat and requires conservation measures do not want to

participate in an agri-environment scheme (for whatever reasons) they cannot be

forced to do so. Furthermore, contracts with farmers made on the basis of agri-

environment schemes are usually signed only for a certain period (often for

5 years). This implies that even if farmers have once decided to participate in the

scheme, there is again uncertainty about participation after that period.

This lack of permanence, however, turns into an advantage if the impact of

climate change is taken into account. All three proposed strategies suggest a spatial

reconfiguration of areas to be conserved which, in principle, is possible after each

contract period. Agri-environment schemes targeted at a particular species need not

be continued in areas which are no longer suitable for this species. Instead, they can

be shifted to areas which are favorable to mitigate the impact of climatic changes on

this species.

For all three strategies this requires a spatial targeting of measures, which has to

be included in the design of the schemes (cf. e.g. Drechsler et al. 2010). Note that

most current agri-environment schemes are spatially homogeneous which means

that every farmer in a region is allowed to participate in the scheme and receives the

same amount of money for the conservation measure to be supported regardless of

his or her costs and where the measure is carried out.

For strategy I (enabling colonization of new habitats) the locations of measures

need to be very specific and it is difficult to design a scheme which supports

measures on such specific locations. In principle, there are two possibilities: the

first option is to design a corridor which includes potentially valuable areas for

conservation and pay only those farmers who carry out conservation measures in

this corridor. The second option is to individually negotiate with farmers about

carrying out conservation measures on their land (programs in which contracts are

negotiated individually already exist in some countries, cf. Whitby and Saunders
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1996). The ecological effectiveness of both options may suffer if suitable land is

limited to the land managed by a few farmers and these farmers are unwilling to

participate in agri-environment schemes.

For the other two strategies (increasing habitat in the overlap zone and improv-

ing a species’ persistence in the landscape), the location of measures is likely to be

less restricted. Here, the scheme just needs to be changed in a way that additional

areas are added to those areas on which farmers are eligible to participate in the

scheme. If the size of these additional areas is sufficiently big, enough farmers are

likely to participate and the ecological effectiveness may be reasonably good.

Cost-effectiveness: Applying the criterion of cost-effectiveness to the selection

of reserves implies that those reserves are chosen which achieve a certain conser-

vation target at least costs or for which for given costs of reserve designation a

conservation target is maximized (cf. Ando et al. 1998; Wätzold and Schwerdtner

2005). For assessing the cost-effective modification of the reserve network under

changing climatic conditions, the cost-effectiveness of the three strategies proposed

by Vos et al. (2008) has to be compared. To focus on the key mechanisms of cost-

effectiveness the potential problem of political resistance against designating

reserves (which was mentioned in the part on ecological effectiveness) is

ignored here.

Evaluating the cost-effectiveness of the three strategies in a setting of given costs

for conservation requires an analysis to what extent which strategy can be applied

for a certain amount of costs. For each strategy, it is assessed which (most ideal)

areas can be newly designated as reserves. Then—for each of the three strategies—

the contribution of the newly designated areas to the persistence of a species

population in a changing climate on a landscape level is assessed, and the strategy

which contributes best to this goal is the most cost-effective one.

If the setting is to ensure the persistence of a viable species population under a

changing climate in a landscape, the necessary changes in the reserve network have

to be determined for the three strategies and the corresponding costs have to be

estimated. The strategy which achieves the goal of species persistence at least cost

is the cost-effective one.

The approach to assess the cost-effectiveness of agri-environment schemes

under climate change is similar to estimating the cost-effectiveness of reserves. In

a setting of given costs, an appropriate compensation payment scheme needs to be

designed for each of the three strategies and it has to be estimated for each payment

scheme which areas will be enrolled by farmers for the given amount of costs

(cf. Drechsler et al. 2007). Then the effects of these areas on the persistence of the

species under climate change need to be assessed and the payment scheme which

generates the highest impact on species persistence is the most cost-effective one.

If the policy goal is to ensure the persistence of a viable species population under

a changing climate in a landscape, for each strategy a payment scheme has to be

designed which is able to reach this goal (if feasible). Then the costs arising from

these payment schemes have to be estimated for each scheme and the payment

scheme with the lowest costs is the cost-effective scheme.
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11.4 Summary and Conclusion

The discussion of strategies and policies which aim to mitigate the negative impacts

of climate change on biodiversity conservation has been dominated by ecologists.

The purpose of this paper was to contribute to the discussion from an economic

point of view. To this aim three strategies that have been suggested in the ecology

literature to mitigate the impact of climate change on species populations have been

identified. Then typical economic criteria to analyse environmental and conserva-

tion policy instruments have been modified so that they can be used to assess

conservation policy instruments in a changing climate. Finally, these criteria have

been applied to assess the conservation instruments of reserves and compensation

payments for conservation measures (respectively agri-environment schemes) on a

conceptual level.

The results of this analysis should be understood as a first step from economics to

gain a better understanding of how conservation policy instruments need to be

modified in a changing climate. More comprehensive research is needed both on a

conceptual, theoretical level but also with regard to applied research like case

studies for particular species in real landscape (cf. Drechsler et al. 2007) to be

able to address the threat that many species will become extinct due to anthropo-

genic climate change.
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Chapter 12

Economic Instruments for Integrating

Climate Change Considerations into

Development Strategies of Industrial Regions

in Ukraine: Experience and Issues

Ludmila Palekhova

12.1 Introduction

Ukraine is an active participant in global action addressing climate change for the

benefit of present and future generations. Ukraine signed and ratified the United

Nations Framework Convention on Climate Change (UNFCCC), in which it was

included to the list of Annex I countries as an industrial country with economy in

transition. Furthermore, Ukraine’s participation in the Kyoto Protocol to the

UNFCCC demonstrates its support of international commitments on climate pro-

tection, as well as asserts its aspiration for EU membership in a long-term

perspective.

Kyoto Protocol was ratified by Ukrainian Parliament in February 2004 and since

then became an integral part of Ukrainian legislation (MEP 2006). However,

Ukraine accepted commitments on the UNFCCC and Kyoto Protocol before

establishing the full-fledged framework for their implementation. In particular,

activities aimed at the implementation are carried out almost exclusively at the

national level, while implementation dynamics at regional level remains largely

insufficient.

One of the distinctive features of the Ukrainian economy is the dominance of

mining and metallurgical sectors, as well as high degree of their concentration

within industrial regions in an aggregate fashion. In this context, the challenges of

reducing emissions of pollutants in Ukraine, including greenhouse gas emissions,

are directly linked to the solution of economic problems of its industrial centres.

And there is no doubt that climate protection activities require a broad discussion

involving wide range of stakeholders, which would help to integrate climate change

considerations into development strategies of industrial regions.
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Analysis in this chapter explores the relationship between issues related to the

transformation of the economy in Ukraine and the problems of greenhouse gas

emissions. Aim of this analysis was to highlight which climate-relevant aspects

should be considered during development planning in industrial regions of Ukraine.

The chapter also provides an overview of Ukrainian experience in applying flexible

mechanisms of the Kyoto Protocol and explores reasons for their insufficient

application in industrial regions. The discussion is, therefore, focused on reviewing

the appropriate methods and instruments for strengthening climate change consi-

derations in development strategies of industrial regions in Ukraine.

12.2 The Ukrainian Economy and Greenhouse Gas

Emissions

Ukraine joined the global action on climate change during difficult times in its

history, under conditions of fundamental socio-economic transformations. It should

be noted that Ukrainian republic, as part of the former USSR, was a leader in

Europe in extraction of iron ore, production of steel and cast iron, mineral fertil-

izers, grain, etc. After gaining independence in 1991, the country experienced a

deep economic recession, which lasted for more than a decade. By the year 2000,

the real GDP of Ukraine decreased to 41 % of the 1990 level (Goskomstat 2012).

The drastic decline in industrial production led to the decrease of anthropogenic

pressure on the environment. The National Inventory Report of Greenhouse Gas

Emissions and Sinks for 1990–20091 revealed that the actual emissions of green-

house gases in terms of CO2 equivalents (CO2eq) declined in 2009 by 60 %

compared to the base year.2 Nevertheless, Ukraine is still one of the leading

countries in greenhouse gas emissions: according to data published by the United

Nations Climate Change Secretariat, the total emissions of greenhouse gases

excluding emissions/removals from land use, land-use change and forestry in

2009 equalled to 374,120 Gg CO2eq (UNFCCC Secretariat 2011). According to

this index, Ukraine ranked 11th among 41 countries included in Annex I.

It is worth noting that the spatial distribution of greenhouse gas emissions in

Ukraine has certain peculiarities. According to the National Inventory Report, 68 %

of greenhouse gas emissions are generated in four industrial regions—Donetsk,

Dnipropetrovsk, Luhansk and Zaporizhia oblasts,3 which comprise only ca. 18 %

1National Inventory Report of Anthropogenic Emissions by Sources and Removals by Sinks of

Greenhouse Gases in Ukraine for 1990-2009, published by the Ministry for Environmental

Protection of Ukraine (MEP 2011).
2 The base year according to the UNFCCC is 1990 except for Bulgaria (1988), Hungary (average

of 1985–1987), Poland (1988), Romania (1989) and Slovenia (1986), as defined by the Conference

of the Parties decisions 9/CP.2 and 11/CP.4.
3 Oblast is a territorial and administrative unit in Ukraine, which is subdivided into 24 oblasts. The
term ‘oblast’ is a loanword in English, but it is nevertheless often translated as ‘region’, ‘province’,

‘area’, or ‘zone’.
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of the total area of the country. The largest in Ukraine industrial parks and enterprises

are concentrated in these regions. A considerable majority of these industrial facilities

were built in the 1950s–1970s and now do not comply with the current environmental

requirements (Palekhov et al. 2008), thus providing significant potential for decreas-

ing anthropogenic pressure on climate in case of their modernisation.

It should be mentioned that the crisis period of 1990–2000 has strengthened the

structural deformations and distortions of the economy towards the raw materials

sector. The mining industry has become one of the basic forces of the Ukrainian

economy in recent years. For instance, Dnipropetrovsk Oblast is accounted for

ca. 20 % of national GDP and ranks the second in Ukraine according to this index

(Goskomstat 2012). The traditional industrial sector represents approximately 80 %

of the regional economy: metallurgy—35 %, mining industry—30 %, energy—

15 % (Dnipropetrovsk Oblast 2012). Figure 12.1 shows how these sectors contri-

bute towards greenhouse gas emissions in Ukraine.

The major issue of Ukrainian industry is its energy intensity, which is two to

three times higher than in Western Europe. This situation is caused by a constel-

lation of factors, including: unsustainable patterns of energy supply, high energy

intensity of technological processes, inefficient energy usage and power consump-

tion. As the result, 73.6 % of greenhouse gas emissions come from the use of fossil

fuels, including 12.9 % as fugitive emissions4 due to leaks and energy losses (see

Fig. 12.1).

Agriculture; 9.50%
Waste; 2.40%

Energy and Mining;

30.70%

Manufacturing

Industries and

Construction; 8.40%

Transport; 10.20%

Other Production;

3.50%

Metallurgy; 11%

Fugitive Emissions; 

12.90%

Other Sectors; 

11.40%

Emissions from the use of fossil fuels

Industrial processes

Solid waste disposal, industrial wastewater, municipal sewage, waste incineration 

Enteric fermentation, manure management, direct emissions from agricultural soils

Fig. 12.1 Contribution of various sectors towards greenhouse gas emissions in Ukraine, 1990–

2009, in per cent (source: MEP 2011)

4 Fugitive emissions are intentional or unintentional releases of greenhouse gases mostly during

industrial activities, e.g. they may occur during the extraction, processing and delivery of fossil

fuels to the point of final use (IPCC 2006).
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In recognition of these problems, the Energy Strategy of Ukraine for the Period

up to 20305 focuses on improvement of energy efficiency, development of the

domestic energy production and transition to alternative energy sources (see

Table 12.1). These measures should also provide for the reduction of greenhouse

gas emissions by at least 50 % below 1990 levels by 2020 (EBRD 2011).

The economic crisis in Ukraine was accompanied by the drastic reduction in

capital investments. This led to a gradual technical degradation of the production

assets. For example, in Dnipropetrovsk Oblast the level of wear of fixed assets has

reached 79 % (Dnipropetrovsk Oblast 2012).

Therefore, as can be seen from the discussion above, the success of actions to

mitigate anthropogenic climate change in Ukraine is largely dependent on the

success of economic reforms in the main industrial regions. Moreover, industrial

regions should play a more constructive role in tackling the climatic challenges, and

for that actively use opportunities arising from international environmental coop-

eration in technological modernisation.

12.3 Application of the Kyoto Investment Mechanisms

for Development of Industrial Regions

In Ukraine, traditionally, regional economic policy is poorly linked to the climatic

issues. Its environmental component was generally limited to setting emission

limits and fees for emission of pollutants, which had little to no effect. Only after

ratification of the Kyoto Protocol an opportunity arose to provide some real and

practical solutions for this issue. As the result, Ukraine made a number of steps

towards institutional development, including establishment of the National Envi-

ronmental Investment Agency as a central executive body in 20076 (later renamed

to State Environmental Investment Agency—SEIA). Also the national inventory

system for accounting greenhouse gas emissions and sinks was created.

Table 12.1 Current and

projected structure of the

primary energy consumption

in Ukraine, in per cent

Year Gas Coal Oil Othersa Total

2005 43.7 21.7 12.9 21.7 100

2010 42.6 28.0 10.2 19.2 100

2030 18.8 33.3 11.3 36.6 100

Sources: Goskomstat (2012); Cabinet of Ministers Resolution

No. 145-r of 15.03.2006
aIncluded are: nuclear energy, hydro energy, alternative energy

5 The Energy Strategy of Ukraine for the Period up to 2030 was approved by the Cabinet of

Ministers Resolution No. 145-r of 15.03.2006.
6 Cabinet of Ministers Decree No. 612 of 04.04.2007 “On establishment of the National Environ-

mental Investment Agency of Ukraine”. The main responsibility of the SEIA is to execute the

UNFCCC provisions, implement the Kyoto Protocol mechanisms, as well as to attract investments

to the environmental protection.
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In doing so, Ukraine has gained access to ‘flexible mechanisms’, which created

opportunities for attraction of foreign investments in projects on modernisation of

the production and increasing energy efficiency. As is well known, the flexible

mechanisms of the Kyoto Protocol include: ‘Joint Implementation Projects’ (JI),

defined in Article 6 of the Protocol; ‘Clean Development Mechanism’ (CDM),

Article 12; and ‘Emissions Trading’ (ET), Article 17. Ukraine participates only in

the ET and JI projects.

Ukraine has potential to become one of the largest suppliers of emission credits

and allowances at the international GHG reduction market and derive substantial

economic benefits from implementation of environmental projects. During the first

Kyoto Protocol period (2008–2012) the country was planning to sell more than

1 billion of assigned amount units (AAUs), however only 47 million AAUs were

actually sold.

As of 20.12.2011 Ukraine attracted ca. 470 million EUR in targeted investments

in Green Investment Scheme (GIS) projects. SEIA approved 987 GIS projects with

a total budget of 3.7 billion UAH,7 among which only 30 % of projects were fully

coordinated with other relevant authorities, and just 37 GIS projects with a budget

of ca. 113 million UAH were completed (SEIA 2011). Therefore, Ukraine was able

to fulfil its plan for development of green projects by less than 5 % and used less

than 3 % of the attracted funds.

As Table 12.2 indicates, the distribution of GIS projects is unbalanced, with

major industrial regions of Ukraine mostly neglected. Currently, these investments

are allocated mainly for energy saving projects, e.g. on insulation of public facili-

ties, such as schools and hospitals in regions facing budget deficit. Only one project

proposed through the green investment scheme is focused on modernisation of

technical facilities—Pilot project on construction of installation for treatment of the

mine drainage water at the Voikov Mine, Luhansk Oblast (SEIA 2011). This

situation is determined by the fact that Ukraine does not have effective mechanisms

for distribution of external environmental investments, such as setting targeted

Table 12.2 The participation of Ukrainian industrial regions in the green investment projects

Ukrainian regions

Number of

projects

% of the total

number

Budget of projects,

million UAH

% of the total

budget

All regions 987 100 3,700.0 100

Main industrial regions 94 9.5 279.3 7.6

Donetsk Oblast 30 3.0 43.2 1.2

Dnipropetrovsk Oblast – – – –

Zaporizhia Oblast 28 2.8 60.3 1.6

Luhansk Oblast 36 3.7 175.8 4.8

Source: SEIA (2011)

7 Ukrainian hryvnia (UAH) is the national currency of Ukraine. Official exchange rate of Euro to

Ukrainian hryvnia by the National Bank of Ukraine for 20.12.2011 was: 100 EUR¼ 1,041.80

UAH (NBU 2012).
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incentives. Moreover, local authorities often have insufficient understanding of

opportunities created by the surplus allowances trading and do not take any

measures for involving industrial enterprises in the carbon market.

At the same time, as of 01.01.2012 Ukraine is a world leader in the number of JI

projects (89 out of 349), which generated 62.9 million Emission Reduction Units

(ERUs) or 53.1 % of their global quantity (SEIA 2012). Ukrainian enterprises

received ca. 600 million EUR from foreign investors for carrying out JI projects.

Furthermore, 60 % of the projects are implemented in industrial regions (see

Table 12.3).

The majority of JI projects deal with landfill gas, mine methane, energy distri-

bution and transportation. In general, these projects produce a strong multiplier

effect with positive economic results.

The project ‘Coal Mine Methane Capture and Utilization at Holodnaya Balka

Mine in Donetsk Oblast’ is a good example of the successful JI project. The project

activities included improvement of coal mine methane drainage system and its

utilisation through installation of a combined heat and power plant and a flare

system. According to the project design document submitted by its developers to

the Joint Implementation Supervisory Committee, the project is environmentally

sound and resource-saving, and it would provide reduction of greenhouse gas

emissions (JISC 2007). It was planned that the generated electricity would be

mainly used for mine’s own needs, replacing grid electricity. Total estimated

emission reductions over the crediting period (01.01.2008–31.12.2012) equals to

201,584 tonnes of CO2eq. Moreover, the project was supposed to provide additional

benefits such as mine’s economic efficiency, labour protection and safety, as well as

stimulus for initiation of such projects at other similar coal mine sites.

However, despite certain progress towards implementation of the Kyoto Proto-

col, the investments mechanisms working through the JI scheme are used insuffi-

ciently by the industrial regions. Also, analysis of plans for economic development

of Ukrainian regions revealed that they do not actively take advantage of oppor-

tunities provided by the JI mechanism.

To address these circumstances, regional development programmes should

include measures promoting investments through JI mechanism; and JI project

Table 12.3 The participation of Ukrainian industrial regions in JI projects, which are currently

carried out

Ukrainian regions

Number of

projects

% of the total

number

Generated

ERUs

% of the total

ERUs quantity

All regions 72 100 62,857,037 100

Main industrial regions 43 59.7 43,497,069 69.2

Donetsk Oblast 19 26.4 20,609,408 32.8

Dnipropetrovsk Oblast 6 8.3 2,451,656 3.9

Zaporizhia Oblast 7 9.7 2,533,066 4.0

Luhansk Oblast 11 15.3 17,902,939 28.5

Source: SEIA (2012)
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proposals, especially for small-scale projects, should be consolidated as packages

for better integration and synergy of their results. This will allow attracting addi-

tional foreign investments for solution of the variety of environmental and eco-

nomic problems, what will encourage consistent reorganisation of the regional

economy. Furthermore, this approach will contribute to minimisation of risks in

JI projects and will improve their implementation through various instruments of

regional governance.

12.4 Instruments for the Integration of Climate Change

Issues into Development Strategies of Industrial

Regions

Analysis of the regional development strategies for industrial regions of Ukraine

showed that they support climate protection to a certain extent. However,

in general, climate protection measures are scattered among individual projects

and do not address causes of the problems. Development strategies do not contain

environmental performance indicators or special economic regulators for this

process.

For example, the Strategy for development of Dnepropetrovsk region for the

period till 2015 is typical for Ukrainian industrial regions. The main economic

target stipulated by the Strategy is a sustainable growth of the region’s economy

which should be achieved through a number of objectives: modernisation of the key

sectors of the economy, including mining and metallurgical sector, diversification

of the economy, etc. Also, for each of the objectives, the Strategy defined means of

achieving them. In particular, development of agriculture and civil construction

sector was defined as a basis for diversification of the economy. The civil construc-

tion sector is expected to increase its share in the region’s economy by 1.5 times

by 2020; the production of construction materials should grow 2.5 times

(Dnipropetrovsk Oblast 2011).

However, regional development strategies in Ukraine generally are not backed

up by appropriate environmental assessments. The strategies are usually missing

target and planning indictors for total greenhouse gas emissions in a region and

adaptation to climate change. For instance, in the Strategy for development of

Dnepropetrovsk region quantitative environmental targets were defined only for a

set of projects to modernise six industrial enterprises in the framework of the Kyoto

Protocol (Dnipropetrovsk Oblast 2011).

At the same time, in the context of climate protection commitments, there is a

need for a wider interpretation of the role of regional planning. The planning should

provide for transition to the low-carbon economy through the right balance of

targets and indicators guiding the structure and dynamics of the economic devel-

opment, which should be based on a new model of energy consumption with a

gradual decrease in greenhouse gas emissions.
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Discussions in scientific literature deal with various instruments for integrating

climate change issues into regional development strategies. The following instru-

ments can be considered as particularly helpful for Ukrainian practice: regional

climate plan and strategic environmental assessment for development programmes.

Climate plan should: identify major climate change-related issues for their

subsequent integration into regional development strategies; prioritise adaptation

and mitigation initiatives based on an assessment of physical and economic climate

change impacts; highlight additional socio-economic benefits of addressing climate

change in the short- and medium-term (UNDP 2009). Since a national inventory

system for greenhouse gas emissions and sinks has been established in Ukraine,

development of regional climate plans could be provided with a strong data support.

Strategic environmental assessment, as is well known, is used for incorporating

environmental concerns into decisions of public authorities about all different

spheres of society. Using this instrument can help to systematically integrate

climate change issues into regional development programmes, in particular, to

verify compliance of development targets with climate protection priorities.

Furthermore, there is a need for instruments aiding balanced regional develop-

ment strategies. In Ukraine, instruments that are part of state permitting, compen-

satory and regulatory systems are also used for the solution of environmental

problems, including air protection issues. Examples of these instruments include,

in particular, licences for the use of natural resources, fees for polluting the

environment, environmental taxes (e.g. land tax), etc. And new challenges require

development and application of a variety of incentive methods at both national and

regional levels. For instance, utilising economic incentives can contribute to sus-

tainable climate protection while strengthening the economy.

12.5 Conclusions and Recommendations

UNFCCC and the Kyoto Protocol formed new strategic perspectives and created

additional opportunities for stimulating sustainable growth of the economy in

Ukraine.

In this context, industrial regions should play a more constructive role in tackling

the climatic challenges. And for that purpose local authorities should use oppor-

tunities arising from international environmental cooperation in technological

modernisation, i.e. adopt measures to increase participation of industrial enterprises

in green investment scheme projects, attract foreign investments through JI projects,

what will contribute to the solution of the variety of environmental and economic

problems and encourage consistent reorganisation of the regional economy.

At the same time, the role of regional planning should be extended in the context

of the clime protection challenges. The planning should provide for transition to the

low-carbon economy through the right balance in economic targets and indicators.

In Ukrainian practice, regional climate plan and strategic environmental assessment

for development programmes can be considered as particularly helpful for
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achieving such balance. Implementation of the new approach requires also

re-examination and improvement of the current compensatory and regulatory

instruments governing relations between public authorities and private sector, and

introduction of a state system of incentives.
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Chapter 13

Risk Management and Climate Change:

A Question of Insurability

Lars Krause and Terence Onang Egute

13.1 Introduction

In the recent past, the world has experienced an increasing trend of devastating

environmental disasters. The scientific community has agreed that the frequent

occurrence of these disasters is closely related to anthropogenic climate change.

The victims of environmental disasters—whether from the private or public sec-

tor—often face enormous damages. The Western world often tries to cover poten-

tial damages by means of insurance. But this only works in very few cases. Existing

insurance policies may cover only an insignificant part of the enormous damage.

As a result, concern has arisen with respect to the insurability of climate change

environmental disasters. This paper aims at clarifying the question of whether and

under what circumstances it is possible to secure the risks caused by climate change

environmental disasters through risk management. It also highlights the role of

different actors within risk management.

13.2 The Concept of Risk Management

Risk management is the systematic treatment of risks or, in other words, risk

management are all human activities which integrate recognition of risk, risk

assessment and developing strategies to manage it (Krause and Borens, 2009a,

p. 181; Kirchner 2002, p. 18). According to Renn et al., risk management

helps to reduce an intolerable high risk of an event to an acceptable amount
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(Renn et al. 2007, p. 97). Risk management can also help to reduce the probability

or gravity of a negative outcome of that event.

Risk management includes all kinds of risks, e.g. physical, legal and financial

risks. If you try to find an interdisciplinary definition of risk, it will be the product of

likelihood and impact of an event relating to a variation of drawn objectives and it

will be counted by the unit of the objectives (Krause and Borens 2009a, pp. 180–181).

In short, a risk describes the probability and impact of an event. An event with a low

probability of occurrence and a high loss is the same as a high probability and low loss

risk. At zero risk there are no differences from the objectives.

Risk management is a discipline which was practiced during the ancient period. In

modern times, risk management is used mostly by the financial sector, i.e. to find risks

and chances of investments. Since the first risk management codex US-MIL-STD 882

was established by theUnited StatesArmy in the 1970s,many other institutions tried to

fix a standard for risk management. Governments tried to establish risk management

acts. One of the most important acts is the BASEL II Codex which came into force in

2009 (Krause and Borens 2009a, pp. 181–182). Towards the end of 2009, the Inter-

national Organization for Standardization (ISO) published the ISO 31000. The ISO

31000 standardizes the risk management process (Krause and Borens 2009a, p. 184).

According to the ISO 31000, risk management is all ‘coordinated activities to direct

and control an organization with regard to risk’. In ideal risk management, a prioriti-

zation process is followed, whereby the risks with the greatest loss and the greatest

probability of occurrence are handled first, and risks with lower probability of occur-

rence and lower loss are handled in descending order (Kirchner 2002, p. 18).

The strategies to solve risk include four kinds of different treatments: transfer-

ring the risk to another party, avoiding the risk, reducing the negative effect of the

risk, and accepting some or all of the consequences of a particular risk (Fig. 13.1)

(Kirchner 2002, pp. 43–46).

Fig. 13.1 Treatment of risk in a risk management system according to ISO 31000
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Risk transfer is the type of risk treatment that gives answers to the leading

question. Risk transfer means causing another party to accept the risk, typically by

contract or by hedging (Ehrmann 2005, pp. 89–90). Insurance is one type of risk

transfer that uses contracts. The leading question is as follows: Can we trade climate

risk by insurance?

13.3 Risk Potential of Climate Change

Before answering the leading question, we should take a look at the risk potential of

climate change-related events. The annual reports of the World Economic Forum

(WEF) contain several kinds of environmental and other risks. According to their

2008 report, which is in line with the above definition of risk, climate change risk is

taken as shown in Fig. 13.2. The reports from 2009 to 2011 show the likelihood and

impacts of events caused by climate change in a different way and provide less

specific numbers.

The figures show the risk of the listed events to be taken in the years 2007 and

2008 and the outlook for 2009. The numbers between 1 and 5 for likelihood and

severity are taken in order to ensure easy understanding, clarity and comparability.

The numbers shown are not fixed; the risks are open to mitigation measures which

will alter likelihood and severity within 10 years. According to the above definition

of risk, risk is more significant if it is calculated by the actual numbers and not

clustered; e. g. in 2007, the risk of an extreme weather event in regard to the

economic losses was valued at 2.5 billion US$. In 2008, the risk increased up to

3.75 billion US$. The WEF shows the highest risk related to tropical storms: In

2008, it resulted in 10,000 deaths (WEF 2008, pp. 45–51; WEF 2009, pp. 27–31).

According to the World Economic Forum (WEF), until 2050 German private

and public households have to expect up to 33 billion US$ costs for climate change

(Kemfert 2005, p. 209). In 2006, the Worldwide Fund for Nature (WWF) and the

SAM Group published a study about climate-related risks for the industry.

According to this study, RWE AG, Europe’s biggest emitter of carbon dioxide,

has to deal with risks amounting to 17 % of its net equity value if we go ahead

without changing our behavior (WWF and SAM 2006, p. 1). In the 2011 Global

Risk Report of the WEF, climate change-related risks are presented as the highest

risks. Also the risk of climate change is interconnecting with the risk of water

security, food security and extreme energy price volatility. North America and Asia

are expected to experience most of the impacts (WEF 2011, pp. 1, 44, 46). Since

2006, the NGO Germanwatch embarked on annually releasing the ‘Global Climate

Risk Index’ (CRI). The Index for 2011 affirms that less developed countries are

generally more affected by climate change than industrialized countries. The CRI

shell serves as a warning signal indicating past vulnerability which may further

increase in regions where extreme events will become more frequent or more severe

through climate change (Harmeling 2010, p. 5). Table 13.1 shows the top ten

countries of the 2011 Long-Term Climate Risk Index beside the CRI score, death
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per 100,000 inhabitants, total losses in million US$ per purchasing power parties

(PPP) and the number of events most affected between 1990–2009. Bangladesh is

this year’s most affected country as it was in 2009 and 2008.

The annual Global Risk Report is supported by Munich Re with respect to the

core data which are among the most reliable and complete data bases on this matter

Likelihood: 1: < 1%, 2:1–5%, 3: 5–10%, 4: 10–20%, 5: >20%
Severity - economic loss [billion US$]: 1: 2–10, 2: 10–50, 3: 50–250, 4: 250–1,000, 5: >1,000
Severity - lives lost: 1: 1,600–8,000, 2: 8,000–40,000, 3: 40,000–200,000, 4: 200,000–1m, 5: >1m.
Source: Own calculation based on WEF, Risk Report 2008 and 2009

Fig. 13.2 Risk of climate change-related events

Table 13.1 Long-term Climate Risk Index 2011

CRI, 1990–

2009 Country

CRI

score

Death per 100,000

inhabitants

Total losses in million

US$ PPP

Number of

events

1 Bangladesh 7.33 5.63 2,068.14 259

2 Myanmar 8.67 14.33 676.35 30

3 Honduras 10.83 5.21 663.57 53

4 Nicaragua 16.17 2.80 263.33 39

5 Vietnam 19.00 0.59 1,861.50 203

6 Haiti 19.67 3.98 164.62 46

7 Philippines 26.83 1.08 684.45 270

8 Dominican

Republic

27.67 2.55 185.08 41

9 Mongolia 31.00 0.54 308.65 30

10 Tajikistan 33.50 0.47 311.27 51

Source: Harmeling (2010) Global Climate Risk Index 2011. Germanwatch
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and provide the basis for the report. The CRI score analyses the quantified impact of

extreme weather events. It looks at impacts and results in an average ranking of

countries in four indicators. The CRI score should be seen as a piece in the puzzle of

an analysis of countries’ exposure and vulnerability to climate-related risk

(Harmeling 2010, pp. 6–7).

Another problem is that more and more peak catastrophes have happened.

Compared to the Global Climate Risk Index 2010, not even the year 1991 with

the Bangladesh-Cyclone has there been a peak year as remarked by Harmeling in

the 2010 report. The 2010 Pakistan flooding event only nine years after the

Bangladesh-Cyclone leads to a different evaluation of the occurrence of extreme

weather events.

13.4 Can We Trade Climate Risk by Insurance?

The amount of losses from natural hazards has grown and the WEF still expects an

increase (WEF 2011). This has been caused by climate change, increased popu-

lation density and the well-being in the catastrophe-prone areas and additionally

other events which have not been realized yet, i.e. the acute flooding risk for all

coastal areas sum up the problem. The flooding risk poses potentially a very acute

problem for the Netherlands. Scientists expect a flood in the next years that will

consume about half of the Netherlands. On the ‘Flood Maps’ internet page http://

flood.firetree.net, the impact on the coastal areas around the world is shown.

Countries like Bangladesh are flooded every year in a catastrophic proportion.

Flooding which are repeated every 50 or 100 years are as catastrophic as flooding

that occurred decades before i.e. the River Elbe flooding in the Dresden area in 2002

or the River Oder flooding in 1997. The last one seems to be an annual event. The

first remarkable flooding took place in 1838 and after that, there was another in

1947 which was followed by the one in winter 1981. The interval between two

floods is increasing. Since 1997, flooding occurs in the River Odra area almost

every year and in 2010 Germany and Poland had to deal with three floodings.

As far as flooding is concerned, insurance companies offer quite limited coverage,

forcing governments to assume major flooding risk even though they are not

professional risk-bearers. When we examine the case of the 2010 flooding in

Pakistan, it will be deduced that the country would have been helpless in taking

care of the losses without donations from around the world. A look at the develop-

ment of costs to the U.S. insurance industry caused by weather-related catastrophes

shows that the costs remained constant until 1987 after which an increase of costs can

be detected. In 2005, the costs amounted to 50 billion dollars. Insured U.S. weather-

related losses are growing ten times faster than premiums and the overall economy,

and even faster when compared with the population (Mills et al. 2006, pp. 114–119).
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The risk of catastrophes due to climate change has several special features,

which must be considered when catastrophe insurance arrangements are being

developed. A natural catastrophe is a low-probability event, but when it happens,

it generates very large losses. The climate catastrophe has a high potential of

resulting losses for an individual in magnitude or it is a high loss for an individual

insured. As a result, the insurer should have access to a large pool of liquid capital.

Furthermore, a high loss potential develops a danger of insolvency for the insurer.

The insurer has to identify these risks and try to develop methods to avoid them.

Another special feature of climate-related catastrophes is that nobody knows when

and how the loss will happen. Even if the catastrophe is forecasted, only few people

believe in it because of the huge losses to be expected: When flooding was to occur

at River Odra officials failed to heed to the flooding warning that was given by the

Swiss Meteorologist J. Kachelmann. An early warning can save lives and damages.

Concerning the question about the probability of a catastrophic event and

the resulting loss compared to traditional insured risk, the result is that the usual

policy pricing methods are inapplicable. Another special point is the market

incompleteness. Usually, there is no private insurance offer for certain types of

catastrophic risks. One reason for this is the lack of capacity of the insurance

industry money to cope with some catastrophes due to extremely large loss

potential (Mills et al. 2006, pp. 123–138). This is due to the fact that the govern-

ment, like in the past, has to assume the burden of solving the financial problems

caused by climate catastrophe.

13.5 Aspects of Solving the Problems

In relation to stakeholders and their options and possibilities to take care of the

problem, four aspects should lead to a solution of the problem. The most important

stakeholders of the problem are concerned governments and the insurance industry.

They are in every kind of issue related to catastrophes and have the possibilities of

taking action with politics and money. That is why the role of the governments

should first of all be clear. After this is determined, the impact of climate-related

parameter uncertainty on insurance contracts should be determined. Then, a

national or international catastrophic insurance fund should be implemented. Last

but not least, the insurance consumers should be encouraged to adopt a responsible

behavior in order to minimize the loss associated with climate change-related

catastrophes.

13.5.1 The Role of the Governments

Especially in cases where there is no private insurance to cope with climate cata-

strophic events, governments could play three main roles. Firstly, as a co-insurer,
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hand in hand with the private insurance industry. Secondly, the governments could

play the role of a re-insurer directly, or they could lend money for primary insurers to

fill up capital. The third possibility is to be a holder of resource pools. For example, a

national fund for damages caused by climate change. In Germany, the government

takes action in case of a catastrophe but the money has to be taken out of the annual

public budget i.e. when river Elbe flooded, the German federation and the hardest-hit

states put in place a federal flood fund of over 6 billion €. The amount of money is

orientated on the losses but also on the financial capacity of the federal state and the

provinces at the time of the disaster. It is unimaginable that in bad times less money

would be given.

The heaviest impact, as shown in the Global Risk Report and the Global Climate

Risk Index, is faced by developing countries. Most often, they do not share the same

luxury and cannot avoid long term economic impacts as easy as Germany e.g.

catastrophe caused by climate change often leads to a reduction in aggregate supply

and demand with lower level of income for the community which leads to deflation

and a higher level of unemployment. That is why economists claim that the

necessary instruments of macroeconomic stabilization need to respond to shocks,

and contingency plans need to be implemented in order to keep the costs of natural

disasters at a minimum (Banuri 2005, p. 11).

13.5.2 Impact of Climate Related Parameter Uncertainty
on Insurance Contracts

Climate change brings several kinds of catastrophes and damages with it; the

insurance industry may have to cope with a variety of special damages. Flood,

windstorm, wildfires, mold and moisture damage, earth movement and coastal

erosion and health impact are interacting. Because of the character of a climate

catastrophe, it is not easy to set prices for an insurance premium. The insurance

industry does not want to extend the insurance coverage without increasing the

premium. That is why the insurance industry has to strive to improve loss data

collection and enhance the actual analysis. Furthermore, they have to analyze the

positive and negative implications of climate change on their business, investments

and customers (Mills et al. 2006, pp. 135–136).

Besides, we have to take a look at the impact of climate-related parameter on

insurance contracts. This leads to the assumption that the insurer doesn’t want to

extend its insurance coverage but rather the premium will increase. This can be

stopped by a national fund for damages which covers special damages the insurance

industry is not willing to insure without a premium increase. The governments

should force engineers to construct safer buildings just like earthquake-proof

buildings and protect constructions to prevent loss of government money.

Beside the sustainable insurance contracts, an insurance company like the

Munich Re is investing more and more into sustainable funds. By October 2009,
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the Munich Re already invested 100 million € out of their 65 billion € asset. This is

for now a very negligible investment, but it is growing every year. The criteria of

environmental sustainability have become more and more important (Munich Re

2009).

13.5.3 National or International Insurance Funds

The question is how to organize ‘catastrophe insurance’ in a sustainable way.

Starting in the 1990s, the private insurance industry could not provide coverage

against natural hazards in the traditional way without significant insolvency risk

because of the very high loss and low probability event (Nell and Richter 2004,

p. 3). That is why national or international insurance funds are necessary, useful and

practicable. Funds can safeguard private insurers and their customers and they can

be an effective tool in case of market incompleteness. It is necessary that the fund

has as much money as needed in case of a catastrophe to provide fast direct aid to

the catastrophe area (Pollner 1999, p. 3). The federal flooding fund mentioned

above was not a sustainable fund from 2002. The fund was only set up for the river

Elbe flooding and was closed by the end of 2006. In case of future flooding,

Germany has to set up a new fund with money out of the annual public budget.

13.5.4 Encourage Sustainable Behaviour of the Consumer
and the Populace

Can the insurance customer be driven to take action to reduce the negative effect of

climate change or the climate change by itself to reduce losses? This idea is to

compensate responsible behavior of customers when they reduce their loss potential

or when they exhaust CO2 emission, they get a discount on premium. The insurance

industry in Germany, for instance, already tried this several years. In 2007, the

DEVK insurance company gave owners of the BahnCard a bonus to their car

insurance premium of up to 30 %. With a BahnCard, its owner gets a discount of

the costs of a train and public traffic charge of 25 %, 50 % or 100 %. On the one

hand, a certain aspect of the customer’s behavior out of the insurance area drives the

insurance premium. But on the other hand, an owner of the BahnCard uses more

public traffic to compensate the costs of the BahnCard and drives less and the risk of

a car accident decreases. This is an example of how less risky behavior can lead to a

reduction of the negative climate effects. More examples like this are found in other

insurance contracts. Other insurance companies decouple the insurance contract

and the risk behavior of the customer. In 2009, the DA direct insurance company

gave savings of up to 30 % to costumers of new environmentally-friendly cars. The

company asks for several ecological criteria of the car. Here, the risk behavior of
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the customer has nothing to do with the calculation of the insurance premium,

i.e. the normal price-driving factor.

A big problem is the high density of population in some flooding-prone areas.

With a sustainable urban land use planning and relocation, the government can take

action to prevent the people not to construct any buildings in dangerous areas. In

2004, several years after the Elbe flooding, the German Federal State of Saxony

revised its water protection law (SächsWG). Since then, it is forbidden to build or

change any buildings in admitted flood-prone areas (§100a SächsWG). However,

the residents were not relocated, and the construction of new buildings is forbidden.

For residents of flood-prone areas, this means that they have to expect new damages

from flooding and have to bear the burden of resolving the risk themselves.

13.5.5 Using Risk Management for Assistance

It may also be a combination of the solutions discussed above which, when put

together in a risk management system according to ISO 31000, could lead to a

sustainable solution and help to reduce the loss of climate-related catastrophe. In

case of climate-related risks, using a risk management system can help to bring

some kind of structure in the chaotic climate catastrophic events, their negative

impact, an assessment of likelihoods and the dealing with it. Implementing a risk

management system helps to find an understanding of climate-related catastrophes

by analyzing it in all aspects. It should be taken in all involved organizations and

helps to create a communication and reporting mechanism to learn more about

annual or periodic events on a national or international level. It should be noted that

the most important aspect of a risk management system is that it has to be

established as a cycle with steps reviewing of earlier steps. Also, earlier events

and their impact will be reviewed in a cycle. A review should also lead to a

continuous improvement of the whole risk management system (Krause and Borens

2009b, p. 231).

As discussed above, using a risk management system according to ISO 31000 in

general is helping also to develop strategies to treat the impact of risks by avoiding,

reducing, transferring and accepting, as shown in Fig. 13.1. The solutions men-

tioned above to solve problems caused by climate-related catastrophes can be put in

the system of transferring, avoiding, reducing as shown in Fig. 13.3.

The stakeholders of catastrophes are each apart from the overall system of risk

treatment. First of all, sustainable behavior should avoid the risk of climate change

in the long run. Citizens should not build houses in flood-prone areas. Furthermore,

insurance pricing system could drive this necessary sustainable behavior to avoid

the risk. Protection law by national governments, such as land planning law, will

reduce the risk of a catastrophe by minimizing the impact. Unavoidable and not

easily reduced risks must be transferred to insurance companies and or to national

and international funds as shown above. After all, the remaining risk accepted

intentionally must be borne by the affected persons.
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13.6 Conclusion

To sum up, the insurance industry has to learn more about climate change and its

extent of losses to be able to set up more resilient premium. Furthermore, with this

new information, they don’t longer have to be surprised by catastrophes and face

insolvency even if there are more and more peak catastrophes. Also, citizens are

charged higher premiums because of frequent occurrence rates and enormous

damage (WEF 2007, 2008, 2009). Therefore, they should be advised not to build

in risk-prone areas. The way Germany addresses the problem through water

protection law is right. It is also a fact that in developing countries, the settlement

areas are near big rivers because of the fertile nature of land in these areas and not

all citizens can be tracked to live in safer areas. That is why governments should set

up funds so that in case of a disaster the current budget should not be over-stressed

or overused and the macroeconomic harm remains low. Using a risk management

system according to ISO 31000 may put all aspects together in a co-act solution.

Biography Lars Krause has been a research fellow at the Department of Civil and

Public Law with References to the Law of Europe and the Environment of the

Brandenburg University of Technology since 2010. After his studies with a focus

on Environmental Law, he has been doing his doctorate.

Krause’s research work focuses on risk in terms of law as well as risk management.

In 2008 he translated the strategic chapter of ISO 31000 into German and

commented on it. Lately he has been occupied with Chemical and Atomic Energy

Fig. 13.3 Treatment of climate-related catastrophe risks according to ISO 31000

216 L. Krause and T.O. Egute



Law. Further focus of Krause’s research comprise Waste Law, Renewable Energies

Law and Civil Law.

References

Banuri S (2005) The macroeconomic impact of natural disasters. Macroeconomic theory for

applications, Department of Economics, Dr. Edward Day, Texas. http://utdallas.edu/

~sxb030200/sb_cp3_nat_disasters_122005.pdf. Accessed 1 June 2011

Ehrmann H (2005) Risk management. Friedrich Kiehl, Ludwigshafen

Harmeling S (2010) Global climate risk index 2011. Who suffers most from extreme weather

events? Weather-related loss events in 2009 and 1990 to 2009. Germanwatch, Bonn

Kemfert C (2005) Deutsches Institut für Wirtschaftsforschung (DIW) Berlin Wochenbericht

Nr. 12–13/2005: pp. 209–215

Kirchner M (2002) Risikomanagement. Rainer Hampp, München

Krause L, Borens D (2009a) Strategisches Risikomanagement nach ISO 31000. ZRFC Part

1 04/09:180–186

Krause L, Borens D (2009b) Strategisches Risikomanagement nach ISO 31000. ZRFC Part

2 05/09:227–231

Mills E, Roth RJ Jr, Lecomte E (2006) Availability and affordability of insurance under

climate change: a growing challenge for the US. J Insur Regul 25(2):109–149

Munich Re (2009) Klimafreundliche Projekte – Hoch im Kurs. Pressnote by October, 9th 2009,

Munich

Nell M, Richter A (2004) Improving risk allocation through indexed cat bonds. The Geneva Papers

on Risk and Insurance 29:183–201

Pollner JD (1999) Using capital markets to develop private catastrophe insurance. TheWorld Bank

Group, Note No. 197

Renn O, Schweizer P-J, Dreyer M, Klinke A (2007) Risk. How society deals with uncertainty.

oekom, Munich

WEF (2007) Global risk report 2007. World Ecology Forum, Cologny, Geneva

WEF (2008) Global risk report 2008. World Ecology Forum, Cologny, Geneva

WEF (2009) Global risk report 2009. World Ecology Forum, Cologny, Geneva

WEF (2011) Global risk report 2011. World Ecology Forum, Cologny, Geneva

WWF Deutschland, SAM Group (2006) Carbonizing valuation – climate risks for the

company’s value. 11/2006

13 Risk Management and Climate Change: A Question of Insurability 217

http://utdallas.edu/~sxb030200/sb_cp3_nat_disasters_122005.pdf
http://utdallas.edu/~sxb030200/sb_cp3_nat_disasters_122005.pdf


Chapter 14

The Cumulative Impacts of Climate

Change on Subsistence Agriculture

in the Sudano-Sahel Zone of Cameroon:

Enhancing Adaptation Policies

Prosper Somah Techoro and Michael Schmidt

14.1 Introduction

With irrefutable evidences from around the globe, climate change impacts are being

felt and are adding significantly to the development challenges in ensuring food

security and alleviating poverty particularly to most Sub-Saharan African countries

as a whole (Low 2005) and the Sudano-Sahel region of Cameroon in particular.

This is strongly due to the fact that agriculture is the mainstay in the region where

the majority of the population is very dependent on rain-fed agriculture, accounting

for more than 90 % of staple food productivity (Calzadilla et al. 2008). Subsistence

agriculture provides food, power, stability and resilience of rural livelihood. With

the growing number of extreme weather events, the societal vulnerability to the risk

associated with climate change and land degradation will exacerbate the present

on-going socio-economic challenges in ensuring the food security and livelihood of

ruralites.

The availability of food depends on agricultural production with food producti-

vity inherently sensitive to climate. Seasonal and geographical crop yield avail-

ability depends on space, time and rainfall distribution patterns. Since climate is a

primary determinant of agricultural production, any adverse changes in climate

would likely have a devastating effect on this sector, thus threatening crop failures

(Gregory et al. 2009). On the other hand, natural conditions have also made certain

areas of Cameroon’s Sudano-Sahel susceptible to soil degradation. Increased inci-

dences of extreme events such as droughts and flash floods exacerbate the de-

gradation processes with anthropogenic causes primarily related to high population

pressure. Some of these human activities contributing to land degradation include

the unsustainable agricultural land use, poor soils and water management practices,

removal of natural vegetation, poor irrigation practices, inappropriate cultivation
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techniques, deforestation and land conversion and land fragmentation (Ellis and

Pontius 2006). Apart from impacting agricultural productivity of the rural popu-

lation, the land use change and degradation are important sources of green house

gases globally, responsible for about 20 % of emission (IPCC 2007). Land de-

gradation leads to increased carbon emission both through loss of biomass when

vegetation is destroyed and through increase soil erosion (Sivakumar 2007).

Climate change and land degradation could be major threats to agriculture when

dealing with the survival and livelihood of the Sudano-Sahel population in Cam-

eroon. Adaptation to both conditions is therefore very imperative and critical in

dealing with some of the posed unavoidable impacts. Thus far, the enactment

strategies to aid in the adaptation of subsistence farmers have been very slow.

Adaptation is a process of deliberate change; integrative approach is imperative and

has to be integrated, incorporated and mainstreamed into the policy apparatus of the

government (Nelson et al. 2007). Therefore, identifying the precise drivers of these

changes, whether environmentally, climatically, or socio-economically driven, is

very important for policy implications.

This paper therefore is aimed at bringing into the limelight some of the current

adaptation strategies used by the subsistence farmers in the Sudano-Sahelian region

of Cameroon for policy enhancement. It primarily employs the Pressure-State-

Response (PSR) indicator conceptual framework in incorporating the cause effect

relationships (OECD 1994). This framework is based upon the premise that human

activities exert pressure on the environment that results in changes in the state of

the environment as a whole, as well as its individual parts. These changes often

cause a societal response, which results in changing environmental policies or

implementing management actions (OECD 1994). It therefore hypothesizes that

cumulating the outcomes of the PSR indicator framework could play a crucial role

in the development, implementation and enforcement of laws, regulations and

policies for subsistence farmers’ adaptation to climate change.

14.2 Materials and Methods

14.2.1 The Study Area Description

The Sudano-Sahel is a vast area just south of the Sahara. Cameroon’s Sudano-

Sahelian zone extends between Latitude 7� 300 to 13� North and Longitude 9� to 15�

East (Fig. 14.1) (Kenga et al. 2005). It has an estimate population of about 6.5

million inhabitants with 67 % constituting the rural population; that records the

highest poverty level in the entire country (ECAM II 2001). From the political point

of view, this zone constitutes three regions: the Far North, North and the Adamawa

regions with their capitals beingMaroua, Garoua and Ngaoundere respectively. The

climate type is AW/BS according to Koeppen classification and is characterized by

a pronounced dry season with the driest months having little or no precipitation
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(AW). The potential evapo-transpiration (PET) usually exceeds precipitation in its

desert climate (BS) (Koeppen 1936). Rainfall distribution is monomodal or

unimodol (Yengoha et al. 2011); and the region experiences a long dry season.

Rainfall in this zone is highly variable with its onset very erratic and lasts for about

five months (May–September) averaging about 300–800 mm of rain per year.

Over time, various soil formation processes have given rise to important pedo-

logical heterogeneity in the Sudano-Sahel. Based on the FAO soil classification,

different major soil types have been distinguished. These include: the Vertisols,

andosols, the fluvisols, the Planosols and the Lixisols (Kenga et al. 2005). The

vegetation is semi-xerophytic and is transitional between the Sudan savanna woody

grassland to the south and the open desert to the north. In the southern parts where

the Sahel merges with the Sudan zone, savanna makes up the vegetation. Diversity

is the norm in Sudano-Sahelian farming systems. Subsistence and commercial

farming are practiced. Stephenne and Lambin (2001) put forward land-uses that

Fig. 14.1 Location map of Cameroon (shaded area shows Sudano-Sahelian study region)
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generate basic resource of the population in the Sudano-Sahel. These include:

food for subsistence, fuel wood in the natural vegetation areas, market needs in

croplands, fallowing, and livestock in the pastoral land.

14.2.2 Data Collection Method

Daily climatic variables of maximum and minimum temperatures and rainfall were

obtained from the University Cooperation for Atmospheric Research (UCAR)

(http://dss.ucar.edu/datasets) for the Sudano-Sahelian region of Cameroon. The

choice of using the observed weather station data was based on the findings of

Tingem et al. (2008). To avoid inhomogeneities in the data, quality control and

homogeneity test procedures were performed using ClimDex Version 1.3 software

developed by Byron Gleason from NCDC/NOAA, USA. (http://cccma.seos.uvic.

ca/ETCCDMI/software.shtml). Time series for the mean monthly rainfall and mean

yearly temperature from 1961 to 2006 for the entire region was computed.

14.2.3 Pressure/State Indicator Analysis

14.2.3.1 Standardized Precipitation Index and Analysis

Due to the over-dependency on rain-fed agriculture in the study region, the com-

puted rainfall time series was then used to determine the evolution and intensity of

droughts in the three different regions. The 9-months standardized precipitation

index (SPI) by McKee et al. (1993) was used in determining the agricultural

drought analysis. The SPI is a common index used to detecting the change in

droughts. It is an effective tool for regional climate monitoring and represents

abnormal wetness and dryness over a given period of time. It offers a better

understanding of the deficit in precipitation. Agricultural drought implies water

shortages during the crops’ growing period. It is calculated on the basis of selected

periods and its equivalent to the Z-Score used in statistics and represents deviation

in precipitation totals (McKee et al. 1993). Positive values in the SPI indicate

greater than mean precipitation while negative values indicate less than mean

precipitation.

14.2.3.2 Remote Sensing Method Analysis

Spatio-temporal land use and land cover dynamics were studied using remote

sensing techniques for the study area. The image data used in the study were

Landsat Thematic Mapper (TM) and Enhanced Thematic Mapper Plus (TM+).

The TM data are one of the most frequently used data for environmental assessment
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and monitoring. The images acquired were between 1987 and 1990 from the United

States Geological Survey (USGS 2012). The date of acquisition of the TM + images

on the other hand was for the year 2000 and was lastly modified in 2009. The bands

selected in generating false color composite images were 4, 3 and 2.

The data from Landsat imageries were then processed by ERDAS Imagine 9.1

software for spatio-temporal analysis of land use and land cover (ERDAS IMA-

GINE 2006). Supervised digital image technique was employed and complemented

with the field surveys that provided on-the-ground information about the land use

types and land cover dynamics as a result of human and natural influences (Eastman

2009). Calculation of the percentage area of the resulting land use and land cover

types each of the study area and subsequent result comparison was done. These

helped in the identification of change in land use types particularly based on the

different classes. Given the homogeneity of subsistence farming in the Sudano-

Sahel of Cameroon, the Maroua study area was selected as a hotspot area for the

Sudano-Sahel. This was aided by purposive sampling techniques used in the

administered questionnaire surveys.

Also considered was the national data on agricultural land availability and areas

under cultivation for the Sudano-Sahel region. A comparative analysis was done to

show the evolution of the population with agricultural farm sizes and land distri-

bution over the periods of 1996 and 2010.

14.2.4 Response Indicator Analysis

14.2.4.1 Purposive Sampling/Key Informant Interview

The sensitivity and vulnerability of subsistence farmers were investigated by

employing a participatory research approach in exploring the adaptation behaviors

and patterns perceived by local communities in the face of variable climatic

conditions via purposive sampling. Two key informant interviews were first

conducted from each of the three different regions of the Sudano-Sahel zone of

Cameroon. The key informants were mainly Agricultural Extension Service

workers from IRAD (Institut de Recherche Agricole pour le Développement).

The key informant interviews aided in the selection of the neighborhoods where

subsistence farming was the order of the day.

Snowball sampling was the second process of purposive sampling used in this

research and involved the identification of someone who met the criteria in the

study. Snowballing sampling is especially useful when trying to reach population

that is inaccessible or hard to find (Trochim 2006). This actually worked well with

the household questionnaires whereby the subsistence farmers in the Sudano-Sahel

villages were the target population groups, no more no less.
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14.2.4.2 Household Questionnaires

The household questionnaires involved semi-structured open-ended, closed-ended

questionnaires conducted across villages in the three regions of the Sudano-Sahel

with Mayo Tsanaga (Far North region), Mayo-rey (North) and Gbaya and Mbum

(Adamawa) being the most surveyed areas due to their subsistence farmers’ popu-

lation pool. These were the easily accessible villages chosen for the interviews.

Questions covered a number of topics ranging from household information, agri-

cultural dependency and crop types produced, the state of knowledge of subsistence

farmers on climate change, currents adaptation practices, constrains and ways

forward. A total of 300 questionnaires each were administered for each region. In

some questions, respondents were given the options of multiple responses. The

study was conducted at a face-to-face level and a respondent rate of about 81 % was

obtained. Quantitative data were organized and facilitated for qualitative analysis.

Analysis was based mainly on descriptive analysis and presentation. The statistical

package (SPSS) 17.0 was used for analysis. Analysis of variance (ANOVA) was

first used to check if there was significant difference between the mean responses to

climate change perceptions and adaptation strategies towards curbing the impacts at

a 95 % confidence interval ratio in the three different region of the Sudano-Sahel.

14.3 Results and Discussion

14.3.1 Drought Analysis

The drought vulnerability in the three study areas of the Sudano-Sahel was assessed

by reconstructing historical occurrence of droughts at a 9-months time scale,

employing the SPI approach, starting from March and ending in November,

corresponding to the past 9 months of observed precipitation totals respectively.

This time scale is a reflection of the agricultural period from planting to harvesting

in the region of study including the likelihood where an iota of rainfall could be

observed. The positive values in the SPI indicate greater than mean precipitation

while negative values indicate less than mean precipitation.

The patterns of SPI values for Maroua, Garoua, and Ngaoundere stations are

quite similar but the magnitude, intensity and occurrence for year of drought are

different for the different stations and are also difficult to differentiate among the

SPI time series. It is obvious that drought phenomena will create more vulnerable

environment for the subsistence farming sector. While Ngaoundere experienced

less extreme drought, Maroua and Garoua were more prone to random droughty

conditions as several moderate and severe droughts were detected between the

covered periods of 1961–2006. Based on the similar patterns shown in the curves,

major events have been observed in the years of 1966, 1970, 1972–1973, 1987–

1990, 1997, 2000, and 2006 (Fig. 14.2).
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Droughts have a very pronounced impact because of the relative importance in

the agricultural sector. Drought incidences have been prevalent in the Sudano Sahel

based on the results of the Standardized Precipitation Index (SPI). It does not take

Fig. 14.2 (continued)
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severe drought to affect crop yields. Even moderate lack of available water can

drastically reduce crop yields. These types of droughty periods usually cause

damage to rain-fed agriculture and the consequences are usually dramatic in that

they render the agricultural soils very unstable, prone to crusting and soil hard-

setting (Valentin 1995) thereby making crop production very difficult. The possi-

bilities of desertification are also increased. The SPI droughts analyzed were in

accordance with the response of the subsistence farmers claims that climate has

been changing with many incidences of dry periods (Techoro and Schmidt). In

trying to understand why people may declare one year as a drought, it is important

to recognize their needs in terms of rainfall—their dependency on rain-fed agri-

culture. This falls within the premise that people’s needs are used as a kind of

benchmark when they compare individual years. Drought per se is a very diffuse

concept and the threshold identified for defining it is somewhat arbitrary (Agnew

and Chappell 1999). The mid-1960s, mid-1980s, early 1990s were droughty years

characterized by severe famine in the Sudano-Sahelian. This coincides with the

findings of (Molua 2008; Tingem et al. 2008) who both referred to these periods as

years of the Sahelian drought.

Moreover, plethora of hypotheses have been put forward as to the causes of the

Sahelian drought, with Charney et al. (1975) attributing it to the systematic and

irreversible land degradation and desertification caused by the farmers and pasto-

ralists of the region. Nicholson (2001) on the other hand offers one of the most

convincing hypotheses today in arguing that during the second half of the twentieth

Fig. 14.2 (a) Nine-months SPI for Maroua from 1961 to 2006 (b) Nine-months SPI for Garoua

from 1961 to 2006. (c) Nine-months SPI for Ngaoundere from 1961 to 2006

226 P.S. Techoro and M. Schmidt



century the warming of the South Atlantic and the Indian Ocean in contrast to the

cooling of the North Atlantic reduced the land-ocean temperature differential. This

in turn caused the monsoon to weaken. Rainfall in the Sahel is characterized by the

great variations from year to year and from decade to decade, governed by the

motions of the Inter-tropical Convergence Zone (ITCZ). The ITCZ and its asso-

ciated deep convection migrated southwards thus depriving the Sahel of rainfall.

14.3.2 The Dynamics of Land Use and Land Cover Types
in the Hotspot Study Areas of the Sudano-Sahel

By using the application of image classification methods, five major land use and

land cover types were identified in the hotspot chosen in the Sudano-Sahel study

area. Each of these classes has been described in Table 14.1 and includes: settle-

ments, farmlands, light vegetation, bare soils and water bodies.

As illustrated in Figs. 14.3a and 14.4, in the Mayo Tsanaga hotspot zone in the

Maroua study area, the greatest share of land use and land cover from all classes are

farmlands, covering an estimate of 32 % of the total land area. Light vegetation and

bare soils cover an aerial size representing 29 % and 27 % respectively of the total

area in 1987. Settlements covered a rough estimate of 12 %.

On the other hand, the Enhanced thematic mapper (ETM+) portrayed that for the

Mayo Tsanaga hotspot zone in the Maroua study area, light vegetation instead

accounted for the greatest share of the aerial size of land use and land cover (51 %).

The farmlands dropped to 22 %, with settlements increasing to 16 %, while bare

soils also significantly decrease to just 10 % to the total surface area, and finally

water bodies increasing by a percentage in Figs. 14.3b and 14.4.

These highlighted results were quite interesting as the 10 % drop in subsistence

farmers’ farmlands could be attributed to the rapid growth in the population of the

Grand Nord (Stephenne and Lambin 2001). It therefore indicates that farmlands

were no longer productive and there was the tendency for the rural population to

leave these areas they cultivated and move to other fertile area (Fotsing 2009).

Settlement increased by 4 %, an indication of the rapid population growth leading

Table 14.1 Description of each land use and land cover type in the study area

Land use and land

cover classes Description of each class

Settlements Areas allotted to settlements patterns.

Farmlands Allotted areas of subsistence farming and other /rain-fed cultivation.

Light vegetation Grasslands and savannah vegetation with bushes mixed with patch trees,

usually used for grazing and browsing.

Bare soils Are parts of the land surface which is mainly covered by bare soil and

exposed rocks.

Water bodies Allotted to wadis or streams or rivers.
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to the development of settlement colonies in the study area. Rapid population

growth tends to intensify the stresses that humans place on the ecosystem as the

population dynamics in the Sudano-Sahel show a 5 % increase, implying the

driving force in the observed land use and land cover dynamics. The drop in bare

Fig. 14.3 (a) Land use and land cover of Mayo Tsanaga (Maroua) 1987. (b) Land use and land

cover of Mayo Tsanaga (Maroua) 2005
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soil areas reduced by 7 % coupled with a very significant increase in light vege-

tation for up to 24 % was very conspicuous. These two changes could be accounted

for by the fact that the images of 1987 were taken during the era of the Sudano-

Sahelian droughts during the mid-1980s; drought affected the area causing severe

hunger and famine. The findings corroborate with those of Tingem et al. (2008) and

Molua (2008) who both described the Sahelian drought periods.

The improved vegetation cover on the other hand could be attributed to the

Operation Green Sahel Initiative that was launched by the government in line with

the United Nations Environment Program (UNEP) Billion Tree Campaign on the

Sahara belt (Tchindjang et al. 2012). This afforestation campaign substantially

contributed to reducing the farmlands and bare soils. Most recently, the organ-

izational chart of the Ministry of the Environment and Planning (MINEP) created

the Department of Restoration of Nature that so far has been working in habitat

restoration measures and have galvanized the attainments of the motives of the

“Operation Green Sahel”. With the Intergovernmental Panel on Climate Change

(IPCC) recognizing afforestation as one of the viable options of Carbon seque-

stration in terrestrial ecosystems (Gorte 2007), this Operation Green Sahel Initiative

could make enormous contributions to soil carbon storage in the Sudano-Sahel

drylands.

The slight increase in water bodies could be attributed to the presence of

ephemeral streams or wadis. These are caused by the variability in the rainfall

patterns, whereby intense wet spells have the likelihood of leaving behind patches

of water (wadis), locally called Kouri in the local Hausa language.

14.3.3 Analysis of Land Distribution and Trends
in Farm Sizes

Small farm sizes dominate the share of total household farms. As indicated in

Table 14.2 from the 34,260 km2 land area of the far north region (Maroua),

4,117 km2 were cultivated in 1996. As the population increased by 5 %, the

cultivated agricultural land area also increased to about 5,764 km2. A similar

Fig. 14.4 Aerial coverage

and percentage land use

types of the Mayo Tsanaga

hotspot zone
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increase was also observed for the North and Adamawa regions as farm sizes were

reduced for all three Sudano-Sahel regions.

Although agricultural cultivated land areas have increased, the average farm

sizes tend to decrease considerably. This is a clear indication that with increase in

population there is the tendency for bare soils to be converted into farming lands.

Land holdings are becoming increasingly sub-divided, parceled and as a conse-

quence fragmented. In the Maroua study region alone, the average farm size shrank

from less than 2 ha in 1996 to 0.5 ha in 2010. It is worth mentioning that land

fragmentation is an obvious and common feature of agriculture in the Sudano-

Sahel. In this situation a single farm has a number of parcels of land averaging less

than 2–0.5 ha.

Fragmented lands are commonly seen where due to the increasing population

and the expansion of settlements with families, lands are shared amongst the

number of households. The parceling of these lands is especially seen in poly-

gamous homes where land fragmentation practices are exacerbated. These findings

corroborate with those of Jayne et al. (2012) who after reviewing nationally

representative farm surveys in Sub Saharan Africa found a tendency of declining

mean farm size over time within densely populated smallholder farming areas. At

the household level, the inheritance from parents to sons, sons getting married and

sharing the lands with wives, individuals equally sharing resources including land

when divorcing, and land redistribution play significant roles such that small-sized

farms are likely to be more fragmented.

Land fragmentation thus has a negative impact on the degradation of land and

concomitantly crop productivity, thus increasing the pauperization of the popu-

lation. The above findings concur with those of Nagayets (2005) who found a

similar reduction in the average farm sizes in small holders in some selected

developed countries with increasing population sizes. Therefore agricultural acti-

vities and livelihood options for the rural poor are affected not only by climatic

conditions, markets, infrastructure, physical conditions, but also by human popu-

lation impacts pertaining to the pressures on land.

Table 14.2 Agricultural land area distribution and evolution of average farm sizes

Region/total

area (km2) Year Population

Poverty

index of

population

(%)

Cultivated

agricultural

land (km2)

Percentage change in

agricultural

cultivated area (km2)

Average

farm size

(ha)

Far North

(Maroua)

34,260

1996 2,467,000 49 4,117 4.8 <2

2010 3,480,414 5,763.8 0.5

North

(Garoua)

67,808

1996 1,000,000 44 1,500 1.8 1.5

2010 1,800,000 2,700 0.5

Adamawa

(Ngaound-

ere)

61,992

1996 500,000 37 850 1 <1

2010 850,000 1,445 1

230 P.S. Techoro and M. Schmidt



14.3.4 Subsistence Farmers’ Perceived Adaptation
Responses

In instances where climate change is perceived, farmers perform a plethora of

practices in order to cope with the changing environment. Quite a number of

adaptation strategies have been adopted by subsistence farmers in the wake of the

varying climate and are shown in Fig. 14.5, with about 21 % of the respondents

saying they changed planting dates as adaptation strategies. Some 20 % of the

respondents cultivated different crop varieties. Another adaptation strategy per-

ceived by the farmers was the migration from the rural suburbs to urban areas in

search of greener pastures. Some 17 % of the farmers have increased their culti-

vation areas of land while about 16 % use local indicators. Some 14 % have

perceived switching from crops to livestock as an option, while on the other hand

just 1 % switched the opposite way i.e. from livestock to crops. Some 6 % of

respondents perceived the search for off-farm jobs as another adaptive means, 7 %

used fertilizers with 8 % seeing soil conservation strategies as an adaptation

measure. The use of irrigation was opined by 4 % of the respondents while 7 %

of farmers have even hinged on daily prayers for better climatic conditions.

Perception is a necessary prerequisite for adaptation. Perceptions are considered

to be important as farmers’ perceptions are regarded as critical determinants of

necessary preconditions for adaptation (Koch et al. 2006). From the findings,

subsistence farmers’ perception on climatic variability and change are based on

assessments of mainly temperature and rainfall as they are experienced within the

localities. Although they appear to be well aware of climate change, few seemed to

actively take steps toward adjusting to the changing climate. Subsistence farmers in

the Sudano-Sahel to an extent have been able to constantly cope with and adapt to

the challenging environmental conditions (Techoro 2012). They have developed

innovative responses to difficult or changing conditions. It must be reiterated that

the strategies pointed out by the subsistence farmers are based on lessons learned

from previous climatic stresses and have been handed down from generations to

generations, with most of the strategies generally having some similarities for most

SSA (Sub-Saharan Africa) countries (Reij and Waters-Bayer 2001).

As an ex ante adaptation strategy, subsistence farmers have developed the

tendency of switching crops varieties as climate changes. They seek to grow crop

varieties that have different sensitivities to climate. The reason for the positive

farmers’ response that crop switching is a viable option for adaptation could be

associated to the conspicuous presence of the agronomic institute in the Grand

North of Cameroon, although at times the supplies of these crops are limited. Shifts

in planting dates are usually aimed at minimizing the effect of temperature-induced

spikelet sterility that can be used to reduce yield instability by avoiding coincidence

of the sensitive flowering stage with the hottest part of the growing season.

Farmers’ perception in the changing of planting dates as an adaptation option has

also been reported in the finding by Bradshaw et al. (2004), Deressa et al. (2009),

Tingem et al. (2008) and Molua (2008).
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The use of local indicators is a traditional indigenous knowledge that enables

farmers to live in a changing climate. Drought forecast indicators used have been

the flower and fruit production of certain local trees—when less productive, it gave

reasons for apprehension of poor climate. A good example of a drought forecast

indicator plant were the shea tree Vitellaria Paradoxa Gaertn (Techoro and Schmidt

2012).

Since rain-fed crops are constrained by the harsh climate, further expansion of

cultivated areas is seen at the expense of livestock, which were more or less

sensitive to climate factors than crop production. Therefore, there is a shift from

crop cultivation to livestock. To supplement the recent shifts from crop to livestock

as a perceived adaptation strategy, the increase use of cotton cake as feed for cattle

has increased. The presence of para-statal organization Société de développement

du coton du Cameroun operating in the North and the Far North regions

(SODECOTON) provides a constant supply of these feeds (Techoro and Schmidt

2012). As an addendum to the above-mentioned, since 1994, the exportation of

cotton seed cakes to the Scandinavian countries stopped, implying that local cotton

cake consumption produced by SODECOTON has been wholly local.

Soil conservation practices are perceived by farmers as another adaptive stra-

tegy. They use fallow periods and manure to maintain the integrity of the soil.

Composting is also practiced, with cow dung after decomposition serving as source

of nutrients for the household crops. Other practices include the use of farm yard

Fig. 14.5 Farmer’s perceived adaptation practices to climatic variability and changed in the

Sudano-Sahel of Cameroon
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manure, crop rotation, green manure, crop covers, mulching, agro-forestry residue

retention, just to name a few. It is worth mentioning that these improved agri-

cultural practices or better agronomic practices are inherent in ecological agri-

culture and can reduce the negative effects of droughts and degraded farmlands and

concomitantly have enormous potential in climate change mitigation (Niggli

et al. 2009).

Of the many factors that hinder subsistence farmers’ adaption to climatic

variability and change, most if not all could be coined under the banner of poverty.

Adapting to climate change is a costly process (Mendelsohn 2006). Availability of

credit facilities would therefore imply that farmers would be able to afford the

necessary equipment, seed varieties and fertilizers and indulge themselves in other

off-farming activities. Studies by various researchers (Adger et al. 2007; Brooks

et al. 2004; Downing et al. 2005; Ziervogel et al. 2006) found out that wealthier

households in subsistence farming communities are better able to act quickly to

offset climate risk than poorer households. Loss of labor and man-power

highlighted by subsistence farmers as an obstacle to adaptation could be attributed

to the mass rural migration within the Sudano-Sahel of Cameroon. Young locals

leave the villages and migrate into towns searching for greener pastures or better

living conditions. The HI-Virus have also ravaged the working population and

account for the loss of labor and man-power.

14.4 Conclusion

This study was based on bringing into the limelight the current strategies used by

the subsistence farmers in Sudano-Sahel of Cameroon that could be enhanced in the

present day climate change adaptation strategies. By employing the pressure-state-

response approach, agricultural droughts and population dynamics were considered

as the pressure indicators. They were analyzed via the standardized precipitation

index (SPI) and remote sensing respectively. Comparative analyses of the current

state of agricultural land distribution and trends of farm sizes were also done.

Response indicators were the subsistence farmers themselves and were achieved

based on structured questionnaires to deduce their perceived strategies and con-

straints encountered coping with the changing climate.

The frequency, duration and intensity of droughts have increased in the Sudano-

Sahel during the past decades based on the SPI results. These are indications that

subsistence agriculture to an extent has been impacted by droughty conditions and

concomitantly the livelihoods of the ruralites. These droughty conditions, coupled

with the ever-increasing population, have exacerbated the degradation of the land

as portrayed by the remote sensing analyses. These have also impacted agricultural

productivity. Notwithstanding, the improved vegetation cover shown in the remote

sensing analyses are better indications that dryland agricultural management prac-

tices could lead to greater carbon sequestration. The enhanced storage of carbon in

dryland could have direct environmental, economic and social benefits as it
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provides a win–win situation since improved agronomic productivity may also help

in climate change mitigation.

Analyses of the response indicators show that subsistence farmers, no doubt,

have been operating in marginal lands and have a repertoire of coping strategies to

the extreme climate conditions that have prevailed over the past decades. Some of

these indigenous adaptation strategies range from changing planting dates, and

crop varieties, movements from rural to urban areas, the use of local indicators,

switching from crops to livestock, increment in cultivated lands, and soil conser-

vation practices.

Based on the foregone account, the adaptation by subsistence agriculture to

climate change should go beyond the above mentioned practices; else climate

change will continue to impact subsistence farmers in the Sudano-Sahel of Cam-

eroon. With a combination of a multitude of factors, policy driven measures should

be cumulative in the pretext of analyzing past, present and foreseeable future

actions and also taking into cognizance the synergistic interactions of different

effects. This approach could play a crucial role in the determination and promotion

of adaptation policy options for subsistence agriculture in Cameroon’s Sudano-

Sahel.
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Chapter 15

Climate Change in Cameroon and Its

Impacts on Agriculture

Cornelius M. Lambi and Sunday S. Kometa

15.1 Introduction

Today, climate change has become a global problem. Because of the extreme

climatic manifestations in many parts of the world, climate change has been drawn

to the centre ofmost discussions. So perhaps themost spectacular andworrying issue

which is very poorly understood is the aspect of climate change. As the short- and

long-term implications of the phenomenon could have negative impacts on man and

his environment, it has logically become an issue of global concern.

Since the dawn of the twenty-first century, dramatic climatic events with dire

consequences on the environment, human safety, and economic livelihoods have

been so preponderant and so highly intensified that global warming and climate

change today have become hot currency among scholars around the world. And

amongst all environmental problems that have plagued the planet since the 1980s, it

has been estimated that more than 70 % of them are climatically related. In the wake

of these phenomenal events like droughts, floods, tropical depressions as hurri-

canes, storms and heat waves which have had an overwhelming negative impact on

humankind, the environment and economic livelihoods, the most recurrent ques-

tions are: What is wrong with our weather? Has our weather gone crazy?

These are all salient indicators that the present climatic manifestations have

deviated significantly from the normal patterns or trends. Another popular recurrent

arena of discussion is the problem of global warming which has been attributed to

the effect of greenhouse gases like carbon dioxide, methane, chlorofluorocarbons

(CFCs) and nitrous oxides which have occurred from intensified human activities
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since the dawn of the Industrial Revolution. Their cumulative influence has

been climatic variability which also negatively impacts on the existing natural

systems.

15.2 Conceptual Framework

While we largely subscribe to the concept of global warming today, one important

question remains: Is our climate experiencing a warming or a cooling trend? In this

respect, fierce debates based on different schools of thought have emerged.

Firstly, the Global Warming School holds that there is a general warming trend

on the earth’s surface due to a combination of natural and anthropogenic factors

with the latter contributing more significantly to the warming process. Evidences in

support of this school of thought are:

• Increased ice melting in Antarctica

• The occurrence of floods of unprecedented magnitude in much of South East

Asia, the Eastern Coast of Ecuador and Peru

• Changing rainfall patterns which have been heralded by the increased frequency

of hurricanes and tornadoes in some parts of South East Asia, Central and North

America

• Greater frequencies of hurricanes and storms have been witnessed on the North

Eastern Coast of the United States and have killed thousands of people

• Floods from tropical depressions (typhoons) have periodically swept along the

coast of India, Bangladesh and other parts of South East Asia causing wide-

spread death and destruction to economic livelihood

• The occurrence of droughts in Sub-Saharan Africa

• The occurrence of heat waves as well as bushfires in Australia and some parts of

Southern Europe

Secondly, the Global Cooling School of thought claims that the recent winters

have proven to be colder than is expected in some parts of Western Europe and

Asia. As a pointer to the above, they mentioned the increased accumulation of ice in

some parts of the Polar Regions.

Thirdly, the Climate Change Neutralists believe that the earth has been changing

since the existence of man. They see climate change as a process of evolution that

moves from warmer to colder periods and vice versa. Hence, they claim that the

climate is changing. It always has been and always will be. So perhaps the climate

change scenario that has taken the world by storm today is merely respecting its

evolutionary phase of warm and cold periods as has been the case throughout the

geological history of the earth.
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15.3 The Study Area

In North Cameroon, Ndenecho and Lambi (2010) showed that the desertification

process is provoked by anthropic activities but emphasized that the climatic factor

remains the trigger mechanism. So while anthropic activities play a significant role

in the aridification process, the climatic factor remains the essential motive force

behind the mechanism. This paper examines the various elements of climate change

in Cameroon and how climate change could affect the future agricultural systems

and livelihoods in Cameroon. Furthermore, the paper looks at some adaptation

strategies which could be put in place in order to minimize the adverse effects of

climate change especially in the hot, dry and the low precipitation zone of North

Cameroon (Fig. 15.1).

From 2003 to 2005, we (Lambi & Molua) were part of the World Bank Project

on Climate Change and Agriculture in Africa. This was a Global Environmental

Facility (GEF) under the Centre for Environmental Economics and Policy in Africa

(CEEPA) that was involved in the impact assessment and adaptation strategies as an

insurance against the negative impacts of climate change in Africa. The main goals

of the eleven country project were:

(1) to assess quantitatively how climate affects current agricultural systems in

Africa,

(2) to predict how the agricultural systems may be affected in the future by climate

change under various global warming scenarios, and

(3) to suggest what role various adaptations could play in the wake of climate

change.

So the analyses in this respect focused mainly on quantitative assessments of the

economic impacts of climate change on agriculture and the farming communities in

Africa, based on both the cross-sectional (Richardian) method and crop response

simulation modelling (Dinar et al. 2008). The cross-sectional analysis made possi-

ble the assessment of the probable role of adaptation. This project used the river-

basin hydrological modelling to generate climatic attributes for the impact assess-

ment and climatic scenario analyses such as surface run-off and stream flow for

Cameroon as well as for all districts of the selected countries.

15.4 Regional Settings

Cameroon runs from the southern coastal equatorial zone through the tropical

savannah to the Sudano-Sahelian region in the north (Fig. 15.2). While the humid

southern part is well-watered, the Sudano-Sahelian zones are dry. The later are

water-deficient and are noted for droughts and the vagaries of a capricious climate

and increasing aridification. Located between Latitude 10� and 11.30�N, the water
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stressed Sahelian zone passes for Cameroon’s arid lands in transition (Fig. 15.3). So

two major agro-climatological zones are evident in Cameroon. These are:

• the humid tropical well watered part, south of the Adamawa Highlands which

depends on rain-fed agriculture, and

Fig. 15.1 Map of Africa and Cameroon showing the relief, the main drainage basins, the

vegetation and rainfall distribution
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• the northern dry Sudano-Sahelian region with high temperatures, low rainfall

representing a water-stressed environment which calls for new technologies and

other adaptations for successful outcomes in agricultural production.

The following climatic manifestations are some of the evidences which geo-

graphers and agro-climatologists for Cameroon have drawn upon in support of

climate variability and climate change:

• In 1984, Cameroon’s Sahelian region was hit by drought. Animals died, the

northern grain crop failed and food aid was given to people of the Sahelian zone.

• According to Kadomura (1986), the sequence of superficial deposits in northern

Cameroon shows it coincides with the arid-humid-arid climatic oscillations

ranging from Late Pleistocene to Mid-Holocene.

• The Mid-Holocene aridification formed the Palaeo sand dunes in the Yagoua-

Limani-Waga axis.

• Short-term and long-term climatic variations have had a great influence on the

history of plant communities in the Sahelian region, a climatically sensitive part

of Cameroon at the southern fringes of the Sahara Desert.

Here, rainfall variation from year to year and the occurrence of sporadic floods

and droughts are significant. These inter-annual variations have been illustrated by

Fig. 15.2 Temperature and rainfall distribution across Cameroon. Source: CEEPA Policy Note

no. 17 (2006)
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Table 15.1, and Figs. 15.4 and 15.5. Variability decreases southwards, westwards

and altitudinally (Table 15.1). This table shows that there were droughts in the

Sahelian north between the 1960s and 1981–1982.

• Africa experienced great changes in climatic conditions during the Quaternary

Period (Kadomura 1980; Hamilton 1982). Grove (1970) estimates the size of the

Fig. 15.3 Cameroon’s arid lands in transition (N. Cameroon) showing the geomorphic units and

isohyets (Source: Ndenecho and Lambi (2010)
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Mega Chad to be about the size of the Caspian Sea some 5,000–10,000

years ago.

• Drier conditions prevailed and this is illustrated by the ancient sand dunes which

blanket extensive areas far beyond the limits of the present day Sahara. Thus, the

desert limits must have been fluctuating following the climatic fluctuations

between arid and the pluvial phases (Fig. 15.6).

• Lake Chad has shrunk to nearly one tenth of its original size today between 1963

and 2006, as shown by Fig. 15.7.

• Lake Fianga completely dried up in December 1984.

• Extensive and intensive drying up of vegetation and the lack of natural pastures

in December 1984.

• Total crop failure necessitating food aid distribution in 1984.

• Installation of a thermal station due to a short fall in electricity supply from the

Lagdo Hydro-Electricity Power Plant.

• The 1968–1972 droughts in the Cameroonian Sahel were regarded as indications

of long-term trends towards greater aridity in the arid and semi-arid zones of

West Africa and similar zones of Sub-Saharan Africa.

• Agro-climatologists in Cameroon’s arid lands agree that the total amount of

rainfall has dropped significantly over the past 20 years (Fig. 15.4).

• While some streams and springs dry up, the volumes of some rivers have

significantly decreased over time.

• The volume of the Bamendjin Dam which was supposed to augment and sustain

electricity supply from the Songlulu and Edea HEP Stations failed since 1998,

thereby necessitating an erratic distribution of electricity in urban areas.

• Another climatic unwelcome visitor is the occurrence of heat-waves which

affect mankind in the major cities during the dry season.

• Short-term climatic variations are superimposed on long-term Palaeo-climatic

variations. Dresh (1973) noted that the northern Sudano-Sahelian Zone was

subjected to wet and dry years.

Table 15.1 Rainfall variability between 1934 and 1984

Location

Lowest rainfall Highest rainfall

Variability (%)Year Amount (mm) Year Amount (mm)

Guider 1946 682.6 1982 1,181.0 73.0

Lam 1967 615.6 1978 1,280.3 108.0

Maroua 1944 548.1 1981 1,032.0 88.3

Mora 1941 390.0 1938 1,117.0 186.4

Waza 1969 381.9 1970 879.3 130.2

Kaele 1945 380.3 1955 1,162.9 195.1

Doukoula 1983 558.2 1953 1,261.7 126.0

Bago 1984 400.6 1975 933.6 133.0

Yagoua 1934 480.9 1953 1,213.5 152.3

Source: Beauvelin (1985)
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There were thus marked dry periods between 1910 and 1914 and from 1941 to

1942. From rainfall data, Ayonghe (2001) established a high rainfall from 1930 to

1950, 1968 to 1976 and 1981 to 1988. Rainfall data for the Chad Basin of Cameroon

and Chad Basin in Nigeria were reported to be decreasing. The overall change in the

total amount of rainfall in Cameroon was a drop of 283 mm between 1960 and

1990. On the other hand, the net decrease in the number of rainy days over the same

period was minus 7 days. When the data is projected to 2060, there is a net rainfall

decrease of 559 mm and a net decrease of 16 rainy days. Carter and Alkali (1996)

reported a similar rainfall decrease in the Chad Basin in Nigeria.

Fig. 15.4 Evolution of annual rainfall in some stations. (a) Garoua from 1950 to 1995 and

(b) Maroua from 1950 to 1995 (after Donfack et al. 1996)
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Nwagbara et al. (2009) from a study on decadal variations in stressed and

non-stressed vegetation in neighbouring Northern Nigeria, showed that there is

a steady increase in temperature over the decades from the 1970s to 2000

while rainfall varied over the decades in response to the droughts of the 1970s

and 1980s. Tume (2009) showed a rainfall variability of approximately 18 % for the

Bui Plateau of the Bamenda Highlands of Cameroon. While Amawa (2009) in

analyzing stream flow discharge for the Bamenda Highlands and the Adamawa

Fig. 15.5 Frequency of annual rainfall (mm) 8/10 years (after Donfack et al. 1996)

Fig. 15.6 Shifting lake shores and desert limits in the Chad Basin (Source: Ndenecho and Fonteh
2012, pp 187)
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Plateau showed a high flow discharge for the Bamenda Highlands and a lower

flow discharge for the latter, indicating decreasing amounts of rainfall as one

moves northwards from the south. Ayonghe (2001) analyzed the temperatures for

Cameroon and reports that the net trend of temperature variation per decade from

1930 to 2000 is an increase of 0.14 �C (0.94 �F). Maroua in the Chad Basin showed

a decadal increase of 0.28 �C. When projected to 2060, there is a net increase in

temperature of 1.8 �C for Cameroon and 1.4 �C for Cameroon’s Chad Basin.

Fig. 15.7 The decreasing trends in the volume of Lake Chad between 1963 and 2006

(Source: FAO 2006 in Lambi 2010)
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15.5 Implications for Agriculture

More than 70 % of the Cameroonian population depends on agriculture and about

35 % of Cameroon’s GDP comes from agriculture and related activities. Thus as the

Cameroonian economy is predominantly agrarian and agriculture remains the

driving force of the country’s economic development, the role of climate cannot

be overemphasized. The agrarian system is highly dependent on climate as tem-

peratures and rainfalls (water) are the main drivers of crop production.

With the increasing evidence of global warming today, there is a growing

concern that this phenomenon could leave a significantly negative impact on crop

cultivation. The low rainfall of 1997 in Northern Cameroon caused low yields and

cattle deaths necessitating food aids. In 2005, Cameroon was again hit by food

shortages. The decreased rainfall in northern Cameroon was thought to contribute

to increasing desertification leading to shifts in the ecological zones and the

increasing exploitation of marginal lands. Global climate change therefore remains

a major challenge to Cameroon’s agricultural policy makers. The northern region of

Cameroon is an example, par excellence of a harsh, hostile and fragile climatic

region for crop production. Nearly 80–90 % of all the rainfall comes within 3–4

months (June to September). At the same time, evapo-transpiration is very high.

Maroua, for example, has a rainfall of 804 mm whereas the rate of evapo-

transpiration is 3.576 mm/year.

Within this climatic context, the possibilities of reconstituting ground water

reserves and the availability of water to plants are very limited. Thus, there are

large deficits between evapo-transpiration and rainfall. And all of this rainfall

comes in 3–4 months (Fig. 15.8) of the year. These remain strong and limiting

factors for agricultural activities. This scenario gives rise to a system of agricultural

uncertainties as capricious climatic variabilities in the past have made nonsense of

crop production and ushered in spells of crop failure followed by food aid for the

victims of the Sudano-Sahelian region. Agricultural activities in this region under-

taken to ensure human livelihoods are bewildering as there is a delicate balance

between nature and the human race in this fragile climatic environment. The small

variety of local grain crops does not serve as an effective insurance against the

vagaries of the sporadic climatic uncertainties within the water deficient northern

zone of Cameroon.

Any climate change scenario in Sub-Saharan Africa would, in general, affect the

vigour and rhythm of crop production. In this respect, increased rainfall variability

may decrease the number of plants that would withstand the changing rainfall

amounts.

On the other hand, increasing temperatures with varying amounts of water could

perhaps account for the production of greater biomass. However, as water becomes

a limiting factor, biomass production would be significantly reduced. Tchatat

(2009) attempted an economic analysis of the consequences of climate change for

rice cultivation around the Yaguoa Sub-basin of North Cameroon and indicated that

there would be vulnerability in crop production with weather changes. This drop in
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agricultural productivity indicates a drop in the GDP and in the welfare of the

agrarian northern population which depends on crop cultivation as a major source

of rural livelihoods (Fig. 15.9).

In the face of this climatic uncertainty, there is a need for greater crop biodiver-

sity as high biodiversity gives room for local adaptations to the changing climatic

process. Moreover, the indigenous people or local farmers should be supported in

maintaining their local varieties as an insurance against future global warming and

the occurrence of new pests and diseases. In this drier northern milieu, livelihood

sustenance would be largely based on the help of elaborate irrigation systems

(Fig. 15.10a, b).

In earlier analyses of climatic data on climate change and agriculture in

Cameroon, the results show that as precipitation decreases or temperatures increase,

the net revenue from crop production falls. The net revenue that would be obtained

from crop production was regressed on climate, water flow, soil and other economic

variables. The overall results show that agricultural production in Cameroon is

strongly dependent on the seasonality and the amount of available soil moisture.

The following scenarios were arrived at from an empirical analysis (CEEPA 2006).

1. An increase in temperature of 2.5 �C will cause a net fall in crop revenue of 0.5

billion US dollars,

2. while a 5 �C increase would cause net revenue to fall by 1.7 billion US dollars,

3. a 7 % decrease in precipitation would cause net revenues from crops to fall by

1.96 billion US dollars, and

Fig. 15.8 Climatic and soil water balance for Maroua
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4. a 14 % decrease in precipitation would cause a net fall in crop revenue by 3.8

billion US dollars.

5. The study showed that an increase in precipitation would have positive effects

on net agricultural revenues.

In concrete terms, the crop maps of Cameroon (Fig. 15.11a, b) show tree and root

crops in the humid south and grain crops in the dry and semi arid north. With

increasing temperatures, it means that there could be a northward shift of ecological

belts and consequently, such tree crops as cocoa, rubber, oil palms, coffee, tea, and

bananas. The limiting factor, however, will be the amount of rainfall available. The

north is generally synonymous with water-stress or water deficiency which will

accommodate such short-cycle grain crops such as sorghum, millet, maize, ground-

nuts, rice and cotton. Molua and Lambi (2009) remarked that in the drier Sudano-

Sahelian zone, moisture stress is particularly important at the onset of the farming

season. With the higher temperatures, the heat stress compounds the water stress.

Consequently, the water stress problems have important implications for

CLIMATE CHANGE
INCREASED TEMPERATURES

DROP IN THE TOTAL AMOUNT OF 
RAINFALL

FALL IN WATER RESOURCES
(SURFACE AND UNDERGROUND

DROP IN AGRICULTURAL 
PRODUCTIVITY

DROP IN GDP

DROP IN WELFARE OF THE POPULATION

Fig. 15.9 Climate change,

water resources and

population welfare in

Yagoua
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Cameroon’s agrarian policy. With a view to protecting the agricultural sector by

mitigating future climatic changes associated with global warming and hydro-

logical droughts, they recommended the following: In order to ease the problems

of water constraints so as to enhance agricultural productivity in the Sudano-

Sahelian region of Cameroon, there is, first and foremost, a need to consider

improving crop patterns and a need to cultivate crops with lower water require-

ments. Secondly, there is an urgent need to improve the irrigation efficiency by

altering the widely-practised traditional irrigation systems to the modern drip

irrigation and pipe irrigation. In such water-stressed environments, we cannot

afford to waste water when it is the essential ingredient for plant growth.

Fig. 15.10 (a) Indigenous polderisation and irrigation of cultivated fields in the Lake Chad Basin

(Source: FAO 2006). (b) Extensive irrigation for crop cultivation during the dry season in the Lake

Chad Basin (Source: FAO 2006 in Lambi 2011)
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Fig. 15.11 (continued)
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15.6 Conclusion

Since the agricultural sector in Cameroon employs more than 70 % of the popu-

lation, long-term climatic changes which could bring unpleasant consequences

should be forestalled. As the farmers are continuously adapting to climatic vari-

ations, government should aid the adaptation process by providing the necessary

resources and irrigation infrastructure especially in the drier north to cushion the

impact of low soil moisture arising from high temperatures and high evapo-

transpiration. The future negative effects of climate change could thus be

Fig. 15.11 Spatial patterns of crop production in Cameroon
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effectively neutralized if we think and plan ahead before the arrival of the un-

pleasant climatic scenarios in our Cameroonian Sudano-Sahelian Region.

As the mainstay of rural livelihoods, agricultural production must be carefully

planned and managed by taking into cognizance the climate-related problems that

confront agriculture in Cameroon. With a view to maximizing the returns from this

primary economic sector, the future climatic scenarios must remain the focal point

of all agricultural planning for better outcomes. In this respect, perhaps the appli-

cation of water technologies should be called to play as the increasing aridification

holds bleak prospects for mankind in this harsh or inhospitable Sudano-Sahelian

zone of Cameroon.
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Chapter 16

Cameroon’s Sustainable Forest Management

Initiatives with Potentials for Climate

Change Mitigation and Adaptation

Terence Onang Egute and Eike Albrecht

16.1 Introduction

Climate change, caused primarily by increasing concentration of greenhouse gases

(GHGs) in the atmosphere which stem from both natural and anthropogenic acti-

vities, is one of the most profound contemporary global environmental problems

(IPCC 2007). It is an overriding environmental crisis with economic, social and

ecological dimensions. The impacts of climate change in developing countries,

especially in Sub-Saharan African countries, will be devastating (Nkem et al. 2007)

and a country like Cameroon is highly vulnerable partly because of its high

dependence on natural resources and limited capacity to adapt to the changing

climate (CEEPA 2006; Molua and Lambi 2007; Fuo and Semie 2011). The impacts

of climate change are expected to deepen poverty, food insecurity, risk of infra-

structure destruction, degradation of environmental resources and unsustainable

development (Nkem et al. 2007). Given that climate change is a severe environ-

mental challenge facing humanity, countries are designing and implementing

strategies for mitigation and adaptation as required by the United Nations

Framework Convention on Climate Change (UNFCCC) (ILM 31 (1992), 849)

adopted in New York on 9 May 1992 and the Kyoto Protocol to the United Nations

Framework Convention on Climate Change adopted in Kyoto, Japan on

11 December 1997 (ILM 37 (1998), 22). Under these international environmental

agreements, the international community is committed to combating climate

change. One of the sectors that could contribute greatly in combating climate

change is the forest sector given that forests are a gigantic carbon sink and as

such play a vital role in regulating the planet’s GHGs.

Forests more than ever before are seen as important in the struggle to alleviate

poverty, mitigate and adapt to climate change (Agrawal et al. 2008). The forests,
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especially tropical rainforests such as those of the Congo Basin, could serve as a

sink for absorbing CO2 emissions, store carbon for a long period and are an

essential component of climate change adaptation strategies. The Congo Basin is

the world’s largest tropical forest after the Amazon and its forests are estimated to

contain between 25 and 30 billion tons of carbon and therefore could play a

significant role in the global efforts to combat climate change (Yadlapalli 2010).

The Intergovernmental Panel on Climate Change (IPCC) estimates that about 65 %

of the total climate change mitigation potential in the forest sector is located in the

tropics and about 50 % of this total could be achieved by reducing deforestation

which account for about 20 % of global CO2 emissions (IPCC 2007; Yadlapalli

2010). Cameroon is one of the six countries in the Congo Basin area and has a

significant portion of the Congo Basin rainforest which has a great potential for

carbon uptake and storage. The country’s forests cover a surface area of about 21.2

million ha i.e. 45 % of the national territory and constitute 11 % of the Congo

Basin’s rainforests (Essama-Nssah and Gockowski 2000; MINFOF and FAO

2005). Because the forests suffer from deforestation and degradation which are

the primary drivers of carbon emissions, conservation and Sustainable Forest

Management (SFM) are essential for securing the forests’ economic, social and

ecological services such as climate regulatory potential. In addition, conservation

and SFM practices may contribute to reducing the vulnerability of the social system

and equally maintain the mitigation capacity of the forests (Locatelli et al. 2008).

Cameroon has taken some conservation and SFM initiatives that could potentially

contribute to climate change mitigation and adaptation. Based primarily on thor-

ough review and analysis of policy and law documents as well as relevant literature,

this paper presents Cameroon’s forest sector conservation and management initia-

tives, especially efforts to practice SFM, and the potentials of these initiatives to

contribute to climate change mitigation and adaptation. It identifies the problems

encountered in practicing SFM beneficial for climate change mitigation and adap-

tation, and proffers recommendations for improvement.

16.2 Overview of Cameroon and Climate Change

Observed

Cameroon is located in the central African region. The country lies between latitude

2� and 13� North and longitude 8� and 16� East and shares a border with Nigeria to
the West, Chad and the Central African Republic to the East, the People’s Republic

of Congo, Gabon and Equatorial Guinea to the South. It covers a surface area of

475,440 km2 and has a coastline of 402 km. It is administratively divided into ten

regions and five of these regions, i.e. South, East, Centre, Littoral and Southwest,

are located in the moist forest zone. The Far North and North regions are located in

the Sahelian zone while the West, Northwest and Adamawa regions are located in

the moist Savannah zone (Foahom 2001). The country contains almost all the
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fascinating aspects of Africa which range from culture, landscape, vegetation and

climate. That is why it is often referred to as “Africa in Miniature”, meaning all of

what Africa has can be found in Cameroon (Lambi 2001). Cameroon’s climate

varies with terrain and ranges from equatorial in the South, to tropical above

8� North latitude and to Sahelian in the North. The climate is hot and humid in

the forested South and Western regions. Temperatures in the Southern region of the

country depend largely on altitude and range between 20–25 �C and vary little with

seasons. It is cooler in the highland Grassfields region of the West and Northwest

regions and hotter and drier in the savannah and Sahel of the North. The semi-arid

Northern region i.e. North of 6�N is the hottest and driest part of the country and

experiences average temperatures between 25–27 �C during cooler seasons and 27–

30 �C during warmer seasons (McSweeney et al. 2008). The country has two main

seasons i.e. a wet and a dry season. The wet season runs in the South from March to

October and the dry season from November to February. The Northern part of the

country has a different weather pattern. The wet season runs from May to October

while the dry season runs from November to April. In the humid Southern region of

Cameroon, annual rainfall often averages 1,500 mm, while in the North it averages

500 mm (Molua and Lambi 2007).

Cameroon is experiencing diverse climate change impacts which vary between

different regions of the country. Since 1930, average temperatures in the country

have been increasing with a net increase of 0.95 �C between 1930 and 1995. It is

predicted that Cameroon’s temperature rise will reach as high as 2 �C by 2060

(CEEPA 2006). Average rainfall has decreased by about 2 % per decade since 1960

and it is predicted that the average rainfall will continue to decrease (CEEPA 2006;

Molua and Lambi 2007). These changes have been attributed to extreme weather

conditions across the country. The Northern Sudano-Sahelian region is increasingly

experiencing incidences of drought and desert advancement that have scorched

large expanses of land (Brown et al. 2010), while the Southwest coastal and

rainforest regions have experienced increased periods of prolonged rainfall. The

persistent rainfall has led to disastrous floods that have claimed lives and resulted in

widespread loss of property (Norrington-Davies 2011). Furthermore, Lake Chad

which is the major source of water in the Northern region of Cameroon and the

surrounding countries is increasingly shrinking as a result of changes in global

climate and it is predicted that the lake may completely dry up by 2060 (CEEPA

2006; Ehode 2011). Farmers, fishermen and herders near the lake have been

relocating to other areas as a result of continuous shrinking of the lake where

they make their livelihood. In addition, continuous rise in temperatures and desert-

ification in the region have forced some people to migrate to the South in search of

water and arable land (Norrington-Davies 2011). Agricultural production which

contributed 20 % to Cameroon’s GDP in 2008, is expected to decrease due to

increased desertification in the North and higher incidence of flooding in the South

(Norrington-Davies 2011). Agriculture and livestock production will be most

affected by changes in temperature with agricultural production projected to

decrease by between 10 and 25 % depending on the warming situation (MINEF

2005).
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Slow agricultural productivity, sea level rise and health risk are the key vulner-

ability problems identified by Cameroon in its First National Communication

submitted to the UNFCCC in 2005 in accordance with Art. 4 and 12 of the

convention (MINEF 2005). The climate change impacts will likely affect all of

Cameroon’s forest landscapes (Brown et al. 2010). As Sonwa et al. (2012) opine,

the rise in atmospheric concentration of CO2, increase in temperature, precipitation

changes, floods and prolonged drought will severely affect tree growth. Pressure on

forest resources will intensify with increasing population, declining productivity of

agricultural land caused by climate change and dependence of the rural population

on Non-Timber Forest Products (NTFPs) to meet their nutritional, medicinal and

cultural needs. The consequences for forests which serve as carbon sequester and

sink, will be severe as rising energy prices and continuous electricity shortages in

the country, further concentrate dependence on fuelwood and charcoal as a source

of energy (Sonwa et al. 2012). The 2007 Fourth Assessment Report of the IPCC

reveals that a 2 �C rise in global temperature will result in a sea-level rise of

between 69 cm and 1 m across the world (IPCC 2007). Given its location along

the coast, Cameroon is expected to experience the impacts of sea level rise. As

Molua (2010) asserts, the 5.8 million Cameroonians living in coastal regions will be

at risk of the anticipated sea level rise. A rise in the sea level will adversely affect

mangrove forests and its biodiversity, cause flooding, coastal erosion, sedimenta-

tion and increased salinity. Considering the risk on coastal infrastructure, Camer-

oon estimated in its 2005 National Communication to the UNFCCC that just its

coastal industrial properties were at risk of experiencing about 2.74 billion CFA

Franc (€3,111,000) in damages as a result of climate change by 2100 (MINEF

2005). An increase in temperature is expected to lead to the proliferation of pests,

diseases, crop stress, livestock strain and increased outbreak of diseases such as

malaria, dysentery and cholera (MINEF 2005; Bele et al. 2010; Norrington-Davies

2011). With these adverse impacts, the government of Cameroon has taken some

SFM initiatives which could potentially contribute to climate change mitigation and

adaptation. Before examining the initiatives, it is imperative to provide an overview

of Cameroon’s forest.

16.3 Overview of Cameroon’s Forest

Cameroon’s forest is one of the most important natural resources in the country and

plays a major role in sustaining life. The forests which cover a surface area of about

21.2 million ha are a reservoir of biodiversity and have exceptionally rich and

diverse flora and fauna (Burnham 2000). It is estimated that the forests constitute

between 8,000 and 12,000 species (Liviu 2005). There are about 9,000 species of

plants in which at least 156 are endemic. The country contains 409 species of

mammals and 925 species of birds. In Africa, it is ranked fifth in biodiversity

richness with a high degree of endemism after South Africa, Democratic Republic

of Congo, Madagascar and Tanzania. Cameroon’s forests just like other tropical
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forests have multiple functions and are of great significance for the wellbeing of

humanity. In addition to inhabiting most of Cameroon’s biodiversity, the forests

serve as agent of erosion control, provide the country with wood and non-wood

forest products, serve as watershed and above all regulate the climate (Essama-

Nssah and Gockowski 2000; MINFOF and FAO 2005; Liviu 2005; Topa

et al. 2009). The forests which are one of the important sources for the development

of the national economy account for 6 % of Cameroon’s GDP (Bele et al. 2010).

They suffer from deforestation and there is increasing degradation and loss of

biodiversity. The factors which lead to deforestation and loss of biodiversity

include population growth and undesirable agricultural practices such as slash

and burn, agro-industry, fuel wood collection, bushfire and logging by timber

companies (Essama-Nssah and Gockowski 2000; Neba and Lotsmart 2003;

MINFOF and FAO 2005; MINEP 2008; Egute and Albrecht 2011).

The economic crisis that gripped Sub-Saharan African countries in the

mid-1980s also severely affected Cameroon. In order to ensure economic develop-

ment, the government embarked on incessant exploitation of its forest resources

with little or no regard for sustainable management (Fombad 1997; Njoh 2007).

The forest area that has been logged or allocated as logging concession is about

76 %. Due to a poor management system and intensification of forest use, about

2 million ha of forest was lost between 1980 and 1995 i.e. about a tenth of the forest

cover of 1980. During that period, while permanent cultivable land increased by

25 %, forest cover decreased by 4.8 % (Neba and Lotsmart 2003). The present

annual average deforestation rate is about 1 % (Alemagi 2011). Continuous defor-

estation and forest degradation leads to increasing emission of CO2 into the

atmosphere, thereby contributing to global warming and climate change. Climate

change will not only be a risk to the forest ecosystem composition, health and

vitality; it will threaten forest continuous provision of the wide range of ecosystem

services that are essential for the well-being of humans (Locatelli et al. 2008). This

necessitates the practice of SFM which is worth elucidating before proceeding with

the government’s forest management measures.

16.4 Concept of Sustainable Forest Management

One of the appropriate approaches for mitigating and adapting to climate change is

SFM. The concept of SFM can be traced to “the Non-legally Binding Authoritative

Statement of Principles for a Global Consensus on the Management, Conservation,

and Sustainable Development of all Types of Forests” (ILM 31 (1992), 881)

commonly known as the Forest Principles and Chapter 11 “Combating Deforesta-

tion” of Agenda 21 (U.N. Doc. A/CONF. 151/26 (Vol. I–III) [1992]) adopted at the

United Nations Conference on Environment and Development that was held in Rio

de Janeiro in 1992. Principle 2(b) of the Forest Principles specifically states that

“Forest resources and forest lands should be sustainably managed to meet the

social, economic, ecological, cultural and spiritual needs of present and future
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generations”. The UN Resolution 62/98, establishing the Non-legally Binding

Instrument on All Types of Forests describes SFM as a dynamic and evolving

concept that aims at maintaining and enhancing the economic, social and ecological

values of all types of forests for the benefit of the present and future generations.

The concept gained prominence from 1992 and a number of international and

regional initiatives have attempted to provide an explicit definition of it. The

Ministerial Conference on the Protection of Forests in Europe (MCPFE) defines

SFM as “the stewardship and use of forests and forest lands in a way, and at a rate,

that maintains their biodiversity, productivity, regeneration capacity, vitality and

their potential to fulfill, now and in the future, relevant ecological, economic and

social functions, at local, national, and global levels, and that does not cause

damage to other ecosystems” (MCPFE 2011). From the above definition, it can

be deduced that SFM aims at managing forests in accordance with the principle of

sustainable development as it encompasses and seeks to achieve a balance between

all the three pillars of sustainability which are environmental, economic and social

values (Eddington and Howel 2006). Criteria and indicators which provide a

framework for assessing, monitoring and reporting on progress towards the imple-

mentation of SFM have been developed for tropical and other forests types. The

appraisal of SFM is based on thematic areas defined by the United Nations Forum

on Forest and these include the extent of forest resources; biological diversity;

forest health and vitality; productive, protective and socio-economic functions; and

the legal, policy and institutional framework. As Locatelli et al. (2010) assert, these

thematic areas are similar to the key elements that should be considered in climate

change adaptation plans. As climate change is expected to affect forests, all the

SFM elements are relevant for climate change mitigation and adaptation. SFM,

which helps in the maintenance and resilience of forest ecosystem functions, has a

great potential to serve as a tool in mitigating and adapting to climate change. It is

one of the most important tools to achieve reduced CO2 emissions and includes

measures for the effective conservation and management of forest resources in

order to meet the present and future needs of especially the local population. SFM

framework guides the implementation of forest-based adaption which encompasses

adaptation for forests and forest-dependent people (Locatelli et al. 2010).The

United Nations has been working to promote the widespread use of SFM and

Cameroon has made an effort to implement this forest management tool.

16.5 Cameroon’s Sustainable Forest Management

Initiatives

The SFM initiatives that could potentially contribute to climate change mitigation

and adaptation that the government of Cameroon has taken constitute the following

sections.
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16.5.1 Forest Policy Initiative

The government of Cameroon has taken some policy measures to promote and

implement SFM in order to secure the environmental services of the forest includ-

ing climate change regulation. The government recognised the importance to

develop a national program for SFM especially after Cameroon’s participation in

the United Nations Conference on Environment and Development held at Rio de

Janeiro in 1992. In 1993, a forest policy document i.e. the National Forestry Action

Program was adopted. It sets the objectives of the forestry and wildlife sector which

include: the protection of Cameroon’s forest heritage and participation in

safeguarding the global environment, preservation of biodiversity in a sustainable

manner, improvement of participation of the local populations in forest conserva-

tion and management in order to enable forestry to contribute to raising their living

standard, development of forest resources with a view to improving the contribution

of forestry production in the GDP while preserving the production potential, ensure

the regeneration of forest resources by plantations in order to perpetuate their

potentials and revitalise the forest sector by setting up an efficient institutional

framework (Government of Cameroon 1993). The Forest-Environment Sector

Program (FESP) was also put in place to address biodiversity conservation, SFM

and land degradation. Even though this policy document does not contain the

phrase climate change, it indirectly deals with climate change (Bele et al. 2010).

In 1994, the government put in place policy tools for promoting and implementing

SFM i.e. Law No 94/01 of 20 January 1994 to lay down Forestry, Wildlife and

Fishery Regulations (hereafter 1994 law) and its decrees of implementation, Decree

No. 95-531-PM of 23 August 1995 to determine the conditions of implementation

of forestry regulations and Decree No. 95-466-PM of 20 July 1995 to lay down the

conditions for the implementation of wildlife regulations (MINEF 1999). As

stipulated in section 1, the 1994 law was enacted with a view to attain the general

objectives of the forestry, wildlife and fisheries policy within the framework of an

integrated management ensuring sustainable conservation and use of the said

resources and of the various ecosystems. The 1994 law is the first law in Cameroon

which provides for an integrated approach to natural resource use and management

as it decentralises forest resource governance by recognising the local communi-

ties’ use and management of forest resources. The law is widely cited as the first

attempt to decentralise forest resource governance and address issues of forest

sustainability and inequity in the Congo Basin (Alemagi and Kozak 2010).

One of the most important aspects of the 1994 law is the classification of the

national forest estate into two main categories based on the 1993 zoning plan

drafted for Southern Cameroon. Section 20 of the law classifies the national forest

estate into Permanent Forest Estate (PFE) and Non-permanent Forest Estate

(NPFE). While the PFE and NPFE are under some form of state control, they differ

with respect to how the state can allocate for use. The PFE category is made up of

forests belonging to the State and to rural councils, and comprise of forestlands used

solely for forestry or as wildlife habitat. The PFE is designated to permanently
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remain forested and protected as well as sustainably managed. The NPFE comprise

of forestlands used for other purposes other than forestry and are made up of

community forests which are forests whose management is delegated to commu-

nities by the responsible forestry officials, given that well-managed forests offer a

range of livelihood benefits that could assist them in adapting to climate change

(Seppälä et al. 2009). For instance, the forests which serve as safety nets can help

communities to cope with climate shocks. Many products from the forests are more

resilient to climate variability as well as extreme situations than crops and therefore,

these forests products are essential for the local livelihoods. When drought reduces

the productivity of agricultural land or assets are lost as a result of floods, commu-

nities can sell timber and NTFPs for income. The communities can also consume

NTFPs such as eru (Gnetum africanum), cashew nut (Tetracarpidium

concophorum), bush mango (Irvingia gabonensis), mushrooms and bush meat as

food. The forests also protect soil from erosion, agricultural lands and community’s

watershed (Locatelli et al. 2008; CIFOR 2012). By ensuring good management of

forests, the adaptive capacity of forests dependent local communities will be

improved. The NPFE also comprise of private forests which are forests planted

by natural persons or corporate bodies, orchards, agricultural plantations, fallow

land, wooded land, pastoral land and agroforestry land (Sec. 35, 37, 39 of 1994

law). The PFE accounts for the majority of Cameroon’s forests, covering 80 % of

the total forest area, with the NPFE accounting for the remaining 20 %

(De Wasseige et al. 2009). The enactment of the 1994 law was a laudable measure

taken by the government to ensure the protection and sustainable management of

Cameroon’s forests. Deforestation and forest degradation are a threat to climate

stability and the putting in place of such policy instrument to halt forest disappear-

ance has become a priority and even though not explicitly stated in policy docu-

ments, this is one of the components of government’s strategy to mitigate and adapt

to climate change. One of the 1993 forest policy objectives is the protection of

Cameroon’s forest heritage and participation in safeguarding the global environ-

ment which of course includes climate stability. SFM is a mechanism used by the

state to fight against deforestation and forest degradation given that failure to

manage forests sustainably reduces their capacity to provide ecosystem services

especially to forest dependent communities in the long term. That is why Cameroon

identified SFM in its First National Communication as a management and policy

measure for adapting forests to climate change (MINEF 2005). SFM has the

potential for carbon sequestration and safeguard of the climate even though forest

management in Cameroon does not explicitly include carbon sequestration as a

purpose.

One of the specific objectives of the 1994 law is to guarantee sustainable

management of forest resources through the preparation and implementation of

forest management plans for each Forest Management Unit (FMU) granted to

logging companies in order to ensure ecological, economic and social sustainability

in forest management (Sec. 23, 29, 31, 32 and 37(2) of 1994 law). After a FMU is

allocated to the highest bidding logging company, it must within 3 years prepare a

management plan and once approved, exploitation of the FMU must be in
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accordance with the approved management plan in order to ensure the sustainability

of forest resources (Sec. 23 of 1994 law). In 2001, Decree No. 0222/A/MINEF of

25 May 2001 regulating the preparation, adoption and implementation of forest

management plans was passed. The decree clarifies the procedure for the selection

of the set of commercial tree species on which management decisions must be

taken. The number of selected species for sustainable management must be at least

20 from a list of 60 species that are the most harvested in the country. To ensure

regeneration, the selected species must represent at least 75 % of the trees

inventoried in the FMU as laid down in Order No. 0222/A/MINEF of 25 May

2001 establishing procedures for the preparation, approval, monitoring and control

of the implementation of management plans of permanent forest production. These

measures contribute to ensuring reduced-impact logging which is an important

SFM activity relevant for climate change adaptation. As of mid-2009, 67 FMUs

covering an area of about 4.5 million ha had approved forest management plans and

that represented about 65 % of a total of 101 FMUs in Cameroon (Cerutti

et al. 2011). For community forests, the use of a simple management plan to

promote replanting of harvested tree species is recommended in the manual of

the procedures for the attribution of community forests in Cameroon. Section 7.9 of

the manual stipulates that while implementing a management plan, the community

must undertake operations to maintain the ecological potential of their forest and

such actions i.e. conservation and regeneration activities must be in line with the

management plan (MINFOF 2009). Approved forest management plans and their

effective enforcement could contribute to the sustainability of Cameroon’s forest

heritage and this is beneficial for the country’s forest-dependent people and the

local as well as global climate.

Despite government’s efforts to sustainably manage the forest, illegal practices

which include illegal exploitation of NFTPs, approval of forest management plans

that do not comply with legal prescriptions, issuance of fake concession permits,

timber exploitation beyond concession boundaries, illegal transportation and export

processes that do not comply with the law are still common in Cameroon (Fombad

1997; Essama-Nssah and Gockowski 2000; MINFOF and FAO 2005; Njoh 2007;

Cerutti et al. 2008; Sonwa et al. 2012). The government has instituted enforcement

measures like verification checkpoints, regular auditing and monitoring of FMUs

and sawmills to combat illegal logging operations (Alemagi 2011). In addition, an

international non-governmental organization (NGO) i.e. Resource Extraction Mon-

itoring has been established to serve as an independent observer to monitor forest

exploitation activities. There is presently a quarterly publication of illegal logging

cases and fines even though only a small proportion of the fines are actually paid

due to negotiations with culprits that are not in compliance with the law. This

negatively affects the work of the monitoring organization (Dkamela 2011).

A partnership of the Ministry of Forestry and Wildlife (MINFOF) and World

Resource Institute (WRI), which is a non-profit organization that focuses on the

intersection of the environment and socio-economic development, has also con-

tributed to the development of information to monitor compliance with logging

standards and the state of forest resources. It will be important to integrate climate

16 Cameroon’s Sustainable Forest Management Initiatives with Potentials. . . 263



change adaptation into monitoring initiatives because this will be important for

early detection of changes in forest status and health; maintaining forest health,

vitality and diversity: removing invasive species; and addressing pests as well as

disease threats. The government put in place a Special Fund for Forestry Develop-

ment (FSDF) for funding activities in the forestry sector but there is no adequate

disbursement of funds to replenish it. For community forests, the local communities

and MINFOF cooperate in fighting against illegal activities. Article 31(3) of Decree

No. 95-531-PM of 23 August 1995 to determine the conditions of implementation

of forestry regulations provides that in case of infringement of community forests

rights, it should be up to the ministry in charge of forests to bring legal actions

against the culprits when notified by the official in charge of the community forest.

All these measures have been put in place to ensure the continuous availability

of the forests with its social, economic and ecological benefits. In addition, if

climate change mitigation and adaptation needs are adequately integrated in the

measures, this will contribute to reducing the threats to be posed to forests in the

face of climate change by invasive alien species, fire, insects and diseases.

Concerning benefit sharing which serves as an incentive for the local people to

participate in forest conservation and management, there exists an Annual Forestry

Fee which allows the local communities to benefit from taxes on forest exploitation.

The taxes from forestry activities are shared as follows: 50 % goes to the national

treasury, 20 % to the rural council where the concession is located, 20 % to the

Special Council Support Fund for Mutual Assistance known in its French acronym

as FEICOM and 10 % to the neighbouring village communities where the logging

concession is situated for their own development projects (Freudenthal et al. 2011).

This benefit-sharing mechanism ought to serve as an incentive for forest resource

protection in the sense that it can encourage the local communities to develop a

sense of custodianship of the forest and cooperation with the forestry authority in

ensuring that logging companies are practicing sustainable forest exploitation.

But the 10 % of Annual Forestry Fee meant for the development of the local

communities is often embezzled by the local elites (Alemagi 2011). In order to

further promote the socioeconomic sustainability of this model, the provision of

social amenities like schools, hospitals, good roads and electricity to the commu-

nities in which logging concessions are located is part of a contract that is supposed

to be negotiated by concessionaires and communities after a logging contract has

been awarded to a concessionaire by the state. The concessionaires are expected to

meet their corporate social responsibility. Concessionaires are also obliged to set up

timber processing units in their area of operation to partly ensure the creation of

jobs in the forestry sector (Alemagi 2011). Under the 1994 law, with the exception

of protected areas, the local population has the right to harvest forest products for

their household use but all commercial use is subject to licensing. Cameroon has

also established a community forestry model that transfers forest management

rights from the government to the village communities even though the forest

area is limited to 5,000 ha. These measures aim at enabling the local communities

to use forest resources in a way that does not jeopardize the forests’ resilience to

future climate impacts. As the forests serve as a source of livelihood for especially
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forest communities, the forests remain an indispensable asset for supporting pov-

erty reduction strategies and climate change adaptation.

16.5.2 Protected Areas Initiative

Forest conservation is an important strategy for mitigating and adapting to climate

change. Forest conservation in the form of protected areas was identified in

Cameroon’s First National Communication as a management and policy measure

for adapting forests to climate change (MINEF 2005). Due to the importance of

protected areas in situ conservation of biodiversity and securing environmental

services such as climate change mitigation, the 1994 law sets aside a network of

protected areas. As of 2008 about 3,482,741 ha of forest was protected under the

category of forest reserves, wildlife sanctuaries, botanical gardens, zoological

gardens and national parks. The total area under protection excluding 18 % safari

hunting zones is 11 % of the national territory (Republic of Cameroon 2009).

Protected areas are classified into 15 categories and divided into forest protected

areas and wildlife protected areas. Some of the protected areas correspond to the

IUCN categories II, IV and VI. This implies that their legal status especially

pertaining to conservation and management is clearly stated.

These protected areas include: national parks (II), wildlife and related reserves

(IV), production forests (VI) (Foahom 2001). Wildlife protected areas are mainly

created for the conservation of fauna. National parks which are under wildlife

protected areas are created primarily for the conservation of biodiversity. Presently,

there are 18 national parks in Cameroon. The law prohibits habitat destruction and

exploitation of especially protected areas. Lighting of fire that could cause damage

to the vegetation of the national forest estate is forbidden and prior study of

environmental hazard is required for any project that can lead to the destruction

of forest and aquatic environment. It is forbidden to dump toxic product or waste

that could destroy or modify plant and animal life in the national forest (Sec. 14, 17

and 18 of 1994 law). Even though these measures contribute to enhancing forest

and biodiversity conservation, increase resilience and reduce climate change vul-

nerability risk, the protected areas still face the problems of encroachment and

poaching (Neba and Lotsmart 2003; MINFOF and FAO 2005; MINEP 2008; Egute

and Albrecht 2011). However, all the forest protected areas have high carbon

uptake potential and contribute to mitigating climate change.

16.5.3 REDD Program

The Bali Action Plan adopted by the 13th Conference of the Parties (COP) to the

UNFCCC in 2007 proposes that forests in developing countries should be consid-

ered an important tool for climate change mitigation. The 15th Conference of
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Parties (COP) of the UNFCCC in 2009 in Copenhagen, Denmark then decided upon

the implementation of a mechanism for Reducing Emissions from Deforestation

and Forest Degradation (REDD) in developing countries given that deforestation of

the tropical forest account for 20 % of CO2 in the atmosphere which is more than

the emissions contributions of the whole transport sector and seconded only by the

energy sector (UN-REDD Program 2009).

The REDD program represents adaptation in the sense that it is designed to

create a financial value for the carbon stored in forests and as a result provides

incentives for developing countries to reduce emissions from forested land by way

of investing in a low-carbon path to sustainable development. Under the compen-

sated reduction mechanism of the REDD program, developing countries that are

willing to reduce their emissions from deforestation using their 1980–1990 annual

average rate of deforestation as baseline would be permitted to sell carbon certif-

icates to governments and the private sector. The protection of the forests will

contribute to alleviating poverty through revenue that will be generated from the

eventual sale of carbon stocks (Bellassen and Gitz 2008). REDD has the potential to

contribute to climate change adaptation in the sense that, through it, local liveli-

hoods can be improved, local institutions strengthened and forest ecosystem ser-

vices conserved (Locatelli et al. 2010).

The REDD program has been upgraded to REDD+ which comprises not only

deforestation and forest degradation goals but also the goals of conservation, SFM

and enhancement of the forest carbon stock (UN-REDD Program 2009). The main

goal of any carbon mitigation project is to achieve permanent emission reduction as

sequestered carbon is beneficial for climate change mitigation if and only if it

remains sequestered and any anthropogenic or natural activity causing the release

of stored carbon do not undermine previously stored carbon (Streck and Scholz

2006). REDD+ can best succeed by encouraging SFM. Forests that are sustainably

managed can better adapt to climate change. SFM can reverse forest loss as well as

degradation and enhance resilience of forest to climate change (Seppälä

et al. 2009).

Since the establishment of the REDD program, some developing countries have

taken some initiatives to carry out pilot projects which aim at testing the method-

ologies required for the successful implementation of the program. In this light,

Cameroon is a host of REDD pilot projects such as REDD PP initiated in 2007 by

an international German based remote sensing company (GAF AG) and phased out

in 2012 (Justice and Bih 2009). The REDD PP project was designed to develop

tools to account for national deforestation and forest degradation emissions, iden-

tify opportunities for national incentive schemes and strengthen dialogue between

stakeholders, and facilitate the regional and international exchange of learning

experiences.

Cameroon presently hosts more than eight sub-national REDD pilot projects

(Freudenthal et al. 2011). Since 2005, the country has been engaged in international

negotiations on REDD and it is an active member of the Central African Forest

Commission (COMIFAC) as well as theWorking Group on Climate Change. In this

context, Cameroon contributed to preparing and communicating five Congo Basin
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country submissions to the UNFCCC that helped to highlight the role of forest

degradation and sustainable forest management (SFM) in the REDD discussions. In

its proposal, the country endorses a two-phased approach, with funds and markets, a

historical reference emission level with development adjustment factors and

national and sub-national implementation (UN-REDD Program 2009). Several

analyses on forest cover change have been carried out in Cameroon, in different

periods and regions. For instance, in 2005, as part of its First National Communi-

cation to the UNFCCC, the total GHG emissions of Cameroon was estimated based

on the 1994 national statistics and the guidelines of IPCC. The country’s Readiness

Plan Idea Note (R-PIN) document outlines the limitations of the estimates. This

includes a lack of reliable data, national competence, reliable cartographic infor-

mation as well as GIS data, and the lack of reliable national statistics that is reliable

(MINEP 2008; UN-REDD Program 2009). Decree No. 2009/410 of 10 December

2009 established the National Observatory on Climate Change which is in charge of

providing official data including forest emissions data to enhance knowledge and

understanding around climate change at the national level.

16.5.4 Forest Sector International and Regional Initiatives

The government’s forest sector response to climate change is evident at both

international and regional levels. At the international and regional levels, Camer-

oon is active in a number of processes. One of these processes is the COMIFAC

established in 2005 as part of a commitment to SFM in the Congo Basin. Through

COMIFAC the country has played a significant role in contributing to the devel-

opment of the REDD+ option in particular with respect to avoiding deforestation

and forest degradation and also the enhancement of carbon stocks in protected areas

(De Wasseige et al. 2009). Under the COMIFAC, a trilateral agreement was

established among Cameroon, Gabon and Congo to protect 14.6 million ha of

forest in the region. Cameroon hosted the 1999 Central African Heads of State

Summit on SFM and put in place an Emergency Action Plan as an implementation

mechanism of that summit with provisions for the sustainable management of the

forest resources as well as recognition of the role of forest products in local liveli-

hoods and national development (Ndibi and Kay 1997 in Sonwa et al. 2012).

The country also ratified the UNFCCC in 1994 and the Kyoto Protocol in 2008.

Forest-related mitigation measures in developing countries including Cameroon are

confined under the Kyoto Protocol’s Clean Development Mechanism (CDM) to

afforestation and reforestation.

Even though there is no afforestation and reforestation CDM project in Camer-

oon, the country in 2008 renewed a 1960 tree planting project i.e. Operation Green

Sahel in the Northern region to mitigate global warming and combat desert

encroachment (Tchindjang et al. 2012). The trees planting initiative is important

for climate change adaptation. For instance, with livestock production as one of the

important economic activities in Northern Cameroon, the trees planted will help in
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protecting livestock from climate variability and fodder from the trees will help in

sustaining livestock for months during periods of drought. With the semi-arid

Northern region i.e. North of 6�N experiencing average temperature between 25–

27 �C during cooler seasons and 27–30 �C during warmer seasons (McSweeney

et al. 2008), the trees planted will play an important role in adaptation to climate

variability and change by reducing temperatures when there is heat waves (CIFOR

2012).

This project which contributes to carbon sequestration is in compliance with

Cameroon’s commitments under the climate change agreements, the Convention on

Biological Diversity (ILM 31 (1992), 818) which it ratified on October 19th 1994

and the United Nations Convention to Combat Desertification in Countries

Experiencing Serious Drought and/or Desertification, particularly in Africa

(Paris) (ILM 33 (1994), 33480) which it ratified on May 29th 1997.

Cameroon is one of six countries in the Congo Basin Region participating in the

project “Climate Change and Forests in the Congo Basin: Synergies between

Adaptation and Mitigation” (COBAM). COBAM is designed to ensure that policy

makers, practitioners and local communities have the information, analysis and

tools they need in order to implement policies and projects for adaptation to climate

change and reduction of carbon emissions in the forests of the Congo Basin. This

involves equitable impacts and co-benefits which include poverty reduction,

enhancement of ecosystem services and the protection of local livelihoods and

rights. The project is implemented by the Centre for International Forestry Research

(CIFOR) under the African Development Bank grant to the Economic Community

of Central African States in view of financing the Congo Basin Ecosystems

Conservation Support Program (CIFOR 2012). Cameroon is also involved in a

global World Wide Fund for Nature project examining its approach to building

resilience to climate change in tropical mangroves and associated coral reefs. As

Cameroon identified sea level rise as one of the key vulnerability problems within

its First National Communication submitted to the UNFCCC, such projects are very

important for adaptation because mangroves help to reduce the risk from disasters

relating to sea level rise such as coastal flooding and erosion (CIFOR 2012). As a

member of the COMIFAC, the country will also benefit from COMIFAC’s current

project on climate change scenarios for the Congo Basin which is expected to

enable decision makers to adapt and prepare their natural resource management

strategies to meet the regional challenges of climate change.

16.5.5 Voluntary Forest Certification

Forestry laws are not however the only instruments through which SFM can be

implemented and forest management improved for climate change mitigation and

adaptation. Forest certification, which is a market-based tool for third party auditing

of sustainability in forest management, is important for achieving SFM. Third-party

forest certification standards such as the Forest Stewardship Council (FSC)
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international standard is largely considered as one of the best international volun-

tary standards for SFM (Auld et al. 2008). The FSC certification is intended as a tool

to enhance good forest management practices given that it assures consumers of

forest products that the products they purchase are produced sustainably, equitably

and with appropriate management (CIEFE/ICEFS and IMAFLORA 2006). There is

proliferation of such voluntary sustainability standards schemes in Cameroon.

Some logging companies operating in a socially and environmentally responsible

manner have already voluntarily sought and obtained the FSC certification. As of

2009, 13 FMUs were certified in accordance with FSC requirements and cover

about 870,000 ha (Cerutti et al. 2011). The FSC standard FSC-STD-20-001, section

19.1 requires a certification body to issue a certificate only if there is compliance

with the FSC principles and criteria. Forest certification enables logging companies

or forest exploiters to comply with forestry laws that were otherwise largely

unenforced in order to be certified.

National forest sectorial codes of practice based on the rules of FSC certification

such as the FSC Standard for Community Forests and SLIMFs in Cameroon have

been developed and need to be promoted to ensure SFM. FSC requirements for

certified forests such as the identification and conservation of High Conservation

Value Forests and habitats for threatened and endangered species contribute to

biodiversity conservation. The economic, social and environmental benefits of

certified forests are glaring and need not be overemphasized. Compliance with

the FSC certification requirements in Cameroon could contribute to SFM and

biodiversity conservation, which is what the country’s pieces of forestry legislation

were designed to achieve. SFM can best be promoted in Cameroon through legal

frameworks and market-oriented instruments such as the FSC standard. For

instance, the adoption of forest management plans require logging companies to

reduce their annual allowable cut by 11 % on average while certified FMUs

undergo an average reduction of about 18 % (Cerutti et al. 2011). This is a clear

positive impact of certification allowing a better recovery of valuable species for

the next rotation and reducing the damages to the residual stand by lowering the

harvest intensity. SFM as such retains forest cover over time and thus sustains or

increases carbon stock. As Cerutti et al. (2011) assert, certification has enabled the

companies to improve upon their management plans, something they would not

have done if they continue operating only within the management system as

provided by the national forestry legislation. The government could significantly

enhance its forest sustainability goals by supporting companies that have adopted or

are interested in adopting forest certification management systems.

16.6 Institutional Framework Initiatives

The institutional framework of Cameroon plays a crucial role in the way SFM

management is implemented. The institutions in charge of SFM in Cameroon

constitute the following sections.
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16.6.1 Ministry of Forestry and Wildlife

In order to implement its forest conservation and management policies, the Ministry

of Forestry and Wildlife (MINFOF) was created in 2004 by Decree 2004/320 of

8 December 2004. As stipulated in the decree, it is responsible for the development,

implementation and reviewing of the Cameroon’s forest heritage policy. In addi-

tion, the ministry is responsible for forest conservation and management, develop-

ment and monitoring of the implementation of regeneration programs,

afforestation, reforestation and inventory. MINFOF has taken action to advance

ecological sustainability in Cameroon’s forest sector. In this light, it has established

an Urgent Action Program and the National Brigade for the Control of Forests and

Wildlife which is in charge of monitoring and regulating illegal logging in forest

concessions (Tieguhong and Betti 2008). The ministry ensures compliance with the

1994 law by the forest stakeholders. For instance, it recently suspended the licenses

of 27 companies that had failed to comply with the law (Ngalame 2012). The

MINFOF also collaborates with the international development agencies to combat

illegal logging in Cameroon. An example is the cooperation with the German

Agency for Technical Cooperation (GTZ), now German Agency for International

Cooperation (GIZ), to ensure the application of satellite imageries and Geographic

Information System (GIS) to identify illegal operations within forest concessions in

the Southeast Region of Cameroon (Alemagi 2011).

16.6.2 Ministry of Environment, Nature Protection
and Sustainable Development

The Ministry of Environment, Nature Protection and Sustainable Development

(MINEPDED) is in charge of the implementation and coordination of national,

regional and international environmental policies. It also plays a role in conserving

and managing Cameroon’s forest heritage. Its main functions include development,

coordination and monitoring of the national environmental policy. MINEPDED is

in charge of negotiating international environmental agreements and their imple-

mentation. Activities carried out by MINEPDED include implementation and

coordination of regional and international environmental policy, ensuring the

sustainable use of the country’s natural resources while liaising with organizations

involved in the exploitation of natural resources, and increases public awareness of

environmental issues.

The MINEPDED and MINFOF collaborate in coordinating REDD activities

nationally. In 2009, the government passed Decision No. 09/MINEP of 15 January

2009 creating a Steering Committee for the REDD Cameroon pilot project and the

Prime Ministerial Decree of 13 June 2012 spell out the functions of the Steering

committee. The committee serves as REDD focal point in Cameroon. It is in charge

of matters concerning reducing emissions resulting from deforestation and

270 T.O. Egute and E. Albrecht



environmental degradation, and technical as well as strategic orientations of the

REDD+ Pilot Project in Cameroon. It is also responsible for formulating policies

and strategies to meet the REDD+ process in Cameroon and put in place criteria for

the selection of projects which will lead to the achievement of the REDD+

objectives. The steering committee is placed under the tutelage of the MINEPDED

which chaired it and is assisted in this task by MINFOF.

The Climate Change Unit, Ecological Monitoring Unit and a designated national

authority for the Clean Development Mechanism (CDM) are in different depart-

ments in MINEPDED. These UNFCCC focal points contribute to facilitating

government direct engagement in climate change which focuses on mitigation

through the REDD Readiness Preparation Proposal (RPP) process and also prepa-

ration of the country’s first National Adaptation Plan of Action (NAPA) which will

increase understanding of the need for adaptation. Cameroon already submitted its

Readiness Plan Idea Note (R-PIN) to the Forest Carbon Partnership Facility (FCPF)

through MINEPDED. Some fundamental weaknesses experienced include many

non-functioning REDD coordinating committees established within MINEPDED,

logistical problems in the ministry, overlap in functions and collaboration chal-

lenges between MINEPDED and MINFOF (Brown et al. 2010; Dkamela 2011).

16.7 Recommendations

Cameroon’s SFM initiatives with potentials for climate change mitigation and

adaptation and also major challenges of SFM have been discussed. This section

of the paper proffers recommendations for policy makers to consider in their effort

to foster SFM that contributes to climate change mitigation and adaptation.

16.7.1 Review Forest Policy and Ensure Effective Law
Enforcement

The government should review the country’s forest policy and programs to ensure

that they address current and predicted climate change impacts. Forest conservation

and sustainable management including REDD should be an integral part of the new

policy. As the Non-legally Binding Instrument on All Types of Forests highlights,

governance is a crucial component of successful conservation and SFM as is law

enforcement. Though regulation can be a highly effective means to combat defor-

estation and promote the use of SFM, lack of capacity in monitoring and lack of

resources for law enforcement are inhibiting factors.

Adequate monitoring is highly recommended if SFM is to be achieved in

Cameroon. Indeed, in the absence of sufficient monitoring, enforcement of laws

geared at promoting SFM is difficult. The government should ensure effective
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monitoring and enforcement of the law. It should adequately protect protected areas

and be more proactive in ensuring that the social and ecological obligations of the

logging companies are fulfilled. It should not relend its effort in suspending or

revoking forestry licenses granted to logging companies that violate forestry laws.

This will serve as a deterrent to defaulters and contribute to forest sustainability.

Within the country’s forest policy, broad afforestation and reforestation pro-

grams should be incorporated in order to increase the peoples’ resilience in the face

of changing climate. In line with the country’s forest policy, the government should

support international environmental agreements that target deforestation. The gov-

ernment should improve upon the country’s notion of community forest to ensure

that the local communities benefit from it. It should also improve on the manage-

ment of protected areas and enforce the practice of SFM to maintain and restore

healthy forest ecosystems.

Most importantly, as adaptation remains a viable option to cope with climate

change impacts, the government should finalize sooner than later the drafting of the

National Adaptation Plan on Climate Change launched on the 15th of June 2012 to

ensure that the country has an instrument which defines priority adaptation activ-

ities with practical modalities for their execution. Above all, it should mainstream

forest-climate change mitigation and adaptation into the National Adaptation Plan

on Climate Change, new and existing policies, laws and national development

plans.

16.7.2 Government Should Be in Charge of Preparing
Management Plans

The 1994 law requires the preparation of forest management plans for each forest

management unit auctioned. As Cerutti et al. (2008) point out, the intention was for

the government to be developing the management plans, but due to insufficient

financial and human resources it delegated the task to logging companies which

consequently focus on economic than ecological and social considerations. But

given that logging companies unilaterally prepare management plans because of the

government’s inability to prepare them, the management plans approved by the

ministry lay emphasis on economic than ecological and social aspects. This implies

that the significant number of approved management plans does not mean that the

forests are sustainably managed given that logging companies often harvest the

most traded species as if management plans do not exist. The government

represented by MINFOF should assume the responsibility of preparing forest

management plans to ensure that they are in line with the legal prescription laid

down in Decree No 0222/A/MINEF of 25 May 2001 regulating the preparation,

adoption and implementation of forest management plans. In addition, it should

make sure that logging companies comply with their management plans to ensure

sustainability in forest management.
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16.7.3 Encourage Voluntary Forest Certification

As discussed above, legal instruments are not the only tools to implement SFM and

achieve improved forest management. Market-oriented instruments such as volun-

tary forest certification are some of the tools for achieving SFM. The certification

standards often required logging companies to apply stricter silvicultural parame-

ters than the requirements of approved management plans to ensure sustainability in

forest management. National codes of practices based on the rules of certification

should be developed and promoted by the government. It should also provide direct

and indirect incentives to logging companies voluntarily applying forest certifica-

tion standards and effectively practicing SFM to enable them to remain

competitive.

16.7.4 Build Technical and Institutional Capacity

The conflicting responsibilities in MINFOF and MINEPDED should be streamlined

in order to eradicate the overlaps. Adequate financial resources should be put in

place and the institutional capacity to monitor emissions from the forest sector

should be strengthened. The government should build the technical and human

capacity of institutions such as National Observatory on Climate Change and

Steering Committee for REDD to make them effective. Existing non-functioning

climate change or REDD coordinating committees established within MINEPDED

should be dissolved.

16.7.5 Eradicate Corrupt Practices in the Forestry Sector

Corruption is one of the main obstacles to effective enforcement of the 1994 law. In

addition to local elites that manage the local communities’ share of the Annual

Forest Fee as earlier mentioned; it is practiced by personnel in charge of law

implementation and enforcement. According to an eminent Cameroonian lawyer

i.e. Nico Halle in Ndifiembeu (2006, p. 10), “No matter how good the laws are, if

those implementing them are not honest, fair, equitable and patriotic, such laws will

represent nothing”. The government should fight against corruption within the law

implementation and enforcement institutions, and the civil society organizations

should be involved. As watchdogs, the non-governmental organizations can play a

meaningful role in fighting against corruption and ensuring enforcement as well as

compliance with environmental laws to ensure forest sustainability essential for

climate change mitigation and adaptation.

16 Cameroon’s Sustainable Forest Management Initiatives with Potentials. . . 273



16.8 Conclusion

In conclusion, the legal and institutional frameworks governing the forest sector in

Cameroon have contributed significantly in the sustainability of forest management

in the country and this plays a pivotal role in climate change mitigation and

adaptation. By conserving and sustainably managing Cameroon’s forests, there is

protection and maintenance of the carbon in them thereby reducing carbon emis-

sions from the forests. By tackling the causes of deforestation and forest degrada-

tion, there is reduction in the rate and amount of loss of forest cover and this also

protects the ecosystem services including climate regulation provided by Camer-

oon’s forests. Strengthening forest management can contribute to enabling Camer-

oon to effectively practice SFM which is an effective instrument for forest-based

climate change mitigation and adaptation. Improved forest management practices

lead to the survival of forest ecosystems and enhances their environmental, socio-

cultural and economic functions. In addition, improved forest management prac-

tices secure forests’ contribution to climate change mitigation and enhance the

adaptive capacity of both forests and forest-dependent people. SFM in Cameroon

should thus be a critical component of any policy and action program that seeks to

address the growing concern about the impact of climate change.
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Chapter 17

The Renewable Energy Sources Act (EEG)

as GermanWay of a Future-Oriented Energy

Policy Change

André Zschiegner and Emmanuel Wanki

17.1 Introduction

In our modern, technology-based society the constant—actually unlimited—avail-

ability of raw materials of energy at low economical costs is a central functional

condition. Both the German economy and private households depend heavily on the

sufficient supply of cheap energy. The continuous and very one-sided focus on

conventional forms of energy is increasingly proving to be a problem because the

unpredictability of long-term ecological consequences of the use of fossil energy

carriers on the global climate on one hand and the uncontrollability of the risks of

atomic energy generation on the other set tasks on our society that can hardly be

solved. Furthermore, the limited availability of fossil energy carriers coupled with

increasing global energy needs is proving to be a problem. The constantly increas-

ing energy needs of established industrialized nations have, in recent years, met the

rapidly increasing demand for energy of transition countries such as China, India or

Brazil. In view of the increasing shortage of resources, this has lead to horrific price

development in world markets. On a long-term basis, the goal of a conscious energy

policy—national as well as international—can therefore only be the development

and establishment of alternative energy generation concepts based on regenerative

energy carriers. However, the implementation of this objective in practice proves to

be very problematic.
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As a result, alternative technologies for the generation of electricity from

renewable energy sources—with high divergences within the individual forms—

are still at the beginning of their technological development (Maslaton and

Zschiegner 2009). The efficiency of these installations can still not compete with

those of conventional generation forms and use only a fraction of their actual

existing potential. An energy policy which sets as objective the promotion of

renewable energies cannot limit itself merely to already established technologies

in the market but must at the same time provide incentives to consistently promote

technological development.

In addition, the competitive situation between conventional energy generation

forms and renewable energies is strongly distorted because price-determination for

the remuneration of electricity from conventional energy generation forms is almost

exclusively pure electricity generation cost, while so far potential external costs are

usually not taken into consideration. The subsequent price development mechanism

for electricity from fossil energy carriers does not take into consideration the eco-

nomic and ecologic consequences of the threatening global warming. The direct costs

and the costs of necessary measures to address global warming are not components of

the electricity price in the market. They meet the consumer nevertheless in form of

taxes, which are also used as a measure against global warming. The same applies to

electricity from nuclear power plants. The costs of risk management and the disposal

of nuclear waste are not directly incorporated into the electricity pricing policy, but

will ultimately be co-financed through tax revenues. As a result, there exists a de facto

artificial splitting of the electricity price into the pure production cost on one hand and

the external costs on the other. Only the production cost is taken into account in the

competitive price of fossil generated electricity.

With renewable energies,1 however, there is no such artificial splitting of the price.

The electricity price is rather the sum total of the costs of generation and necessary

subsequent measures. This is due to the fact that the use of renewable energies is

already designed in order to cause as few environmental effects as possible in the

course of their generation. In this respect, possible negative environmental effects

that could offset price intensity have already been eliminated. Furthermore, the

permit requirements for renewable electricity generation projects provide that per-

mission is granted only if the operator—through public easement or a similar

protection law—takes over a decommissioning obligation.2 The financial feasibility

of an unproblematic removal of the installation at the end of its operation period for

1 Renewable energies according to the statutory definition of Art. 3 No. 3 EEG are hydropower,

including wave, tidal, concentration gradient and flow energy, wind energy, solar energy, geo-

thermal and biomass energy including biogas, landfill gas and sewage gas as well as the biode-

gradable fraction of waste from households and industry.
2 Regulated for open outdoor areas specifically, Art. 35 para 5, sent. 2 and 3, of the Building Code

(BauGB). Large plants can regularly be built only in open outdoor areas. This requirement

concerns the absolute majority of projects for alternative energy production. In the case of

construction in the development plan area, corresponding obligations are regularly determined

which should be considered with regard to the legal norms for the outdoor areas.
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large renewable energy projects is a precondition for granting a permit. Therefore the

economic operation of the installation must immediately consider these costs from

the onset; this obviously influences the final price of this form of electricity. Unlike

the conventional forms of energy generation, payment for electricity generated from

renewable energy carriers is not limited only to the electricity generation costs, but

also extensively covers the potential decommissioning cost from the onset.

This, however, leads to the fact that the actual ecological advantage of the use of

renewable energies to generate environmentally friendly electricity is not reflected

on the economic level, since the substantial external costs of electricity generation

from conventional energy sources—which is actually their competitive disadvan-

tage—do not directly appear as part of the electricity price (Maslaton and

Zschiegner 2009), which gives them a significant competitive advantage.

It follows from the above-mentioned aspects that the generation of renewable

energies—depending again on the specific generation type3—in Germany is not yet

competitive compared to conventional forms of energy generation. However,

in order to accelerate the development of ecologically necessary renewable energy

technologies, a legislative regulatory intervention in the electricity generation

market is inevitable. It can therefore be stated that a legislation which is aimed at

increasing the use of renewable energy generation forms cannot be effective

without market-regulating measures.

17.2 The Renewable Energy Sources Act (EEG): Purpose

The legislative attempt to establish a long-term use of renewable energies in the

energy generation concept in Germany is found primarily in the Renewable Energy

Sources Act (EEG). This has to create the necessary economic framework condi-

tions in order to enable the success of renewable energies in the market even in their

early development phase, so as to achieve the key climate policy goals with regard

to sustainable energy supply (Salje 2008). The EEG is thus a concretisation of the

country’s constitutional Environmental Protection objectives according to Art. 20a

of the Basic Law (Grundgesetz—GG) as well as a transposition of the international

environmental legal framework, as derived from the UN Framework Convention on

Climate Change (UNFCCC) (ILM 31 (1992), 849) and the Kyoto Protocol (ILM

37 (1998), 22) into German national law (Federal Ministry for the Environment,

Nature Conservation and Nuclear Safety 2009).

The EEG came into force on 1 April 2000 (Salje 2008) and has to date been

amended twice—on 1 August 2004 (FLG4 I p. 1918) and on 1 January 2009 (FLG I

p. 2074). The current version is based on the second comprehensive revision and

3 The leader so far should be the use of wind energy, in particular the latest generation installations,

which can exhibit significantly improved efficiencies.
4 Federal Law Gazette (¼ Bundesgesetzblatt – BGBl).
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entered into force on 1 January 2009. It has till date gone through five additional

changes; the current applicable version of the EEG came into force on 1 January 2012.

The regulatory purpose of the Act is—according to the Article 1 para 1 EEG—

‘to facilitate a sustainable development of energy supply, particularly for the sake

of protecting our climate and the environment, to reduce the costs of energy supply

to the national economy, also by incorporating external long-term effects, to

conserve fossil fuels and to promote the further development of technologies for

the generation of electricity from renewable energy sources’.

17.2.1 Sustainability of Energy Supply

A central objective of the EEG is to ensure a sustainable energy supply. This is

based on the legislator’s knowledge that the current focus of primary energy supply

on fossil and nuclear energy carriers in Germany does not meet the criteria of

sustainability (Salje 2008). Neither in terms of actual resource consumption nor the

emission of greenhouse gases is the prevailing energy supply in Germany in

compliance with the principles of sustainability, whose distinctive criteria lies in

extensive resource conservation with the long-term goal of preserving the natural

resource base for future generations (ibid.). The sustainability principle is no

specific concept of the EEG but is also found in international frameworks such as

the Kyoto Protocol as well as at the national level where it is a key aspect of the

constitutionally laid down goal of environmental protection.

17.2.2 Environmental Protection and Nature Conservation

Directly related to the goal of sustainable energy supply, aspects of environment

protection and nature conservation are additional legislative purposes of the EEG

(Federal Ministry for the Environment, Nature Conservation and Nuclear Safety

2009). According to the legislator, the renunciation of fossil and nuclear energy

carriers on the basis of sustainability has reduced extensively the environmental

impacts of conventional energy generation besides conserving resources. In addi-

tion to the primary objective of changing the energy concept, the EEG has as a

direct secondary objective aspects of environmental and nature protection (Salje

2008). This concerns particularly the issue of implementing the most environmen-

tally friendly energy change possible. Here, the EEG sets specific requirements to

ensure the possible development of environmentally friendly facilities for the use of

renewable energy source. For example, Art. 23 para 4 EEG makes the remuneration

of electricity from hydroelectric power plants dependent on the achievement of a

targeted minimum environmental status of the water according to the requirements

of the Water Management Act.5 Similarly for wind mills, the requirements for the

5Water Management Act, 31.07.2009, FLG I. p. 2585.
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extension of higher remuneration rates for repowered wind mills under certain

conditions has extensively been put in place. This may result in a possible long-

term use of existing wind parks in order to minimize the need for entirely new areas

for wind power utilization (Art. 30 EEG). The purpose of the environmentally

motivated land planning also serves as a provision of Art. 32 para 3 No. 2, 3 and

4 EEG for electricity from solar energy.

17.2.3 Reduction of Economic Costs

The EEG also aims at reducing the economic costs of energy supply. This is

particularly reflected in the fact that energy generation from fossil and nuclear

energy carriers is associated with enormous external costs (Federal Ministry for the

Environment, Nature Conservation and Nuclear Safety 2009) which are incurred in

addition to the actual electricity generation costs. This is a burden on the whole

economy. The energy change brought about by the increasing shift from fossil and

nuclear energy carriers has to reduce the external costs resulting from their use in

the future. In addition, the establishment of new generation technologies has to lead

to an increased electricity flow in the market and an effective pricing mechanism

because the price of electricity is determined significantly by the most unviable

power plants, which are still connected to the grid system, based on the ‘merit-

order-effect’. If these unviable installations are shut down as a result of grid

overload or excess supply of electricity, this will certainly have a long-term impact

on the development of electricity prices (Salje 2008). Finally, one must also

consider that renewable energies are an economic sector with enormous growth

potential. In this respect, they are already and will continue to assert its lasting

impact on the labour market (Maslaton and Zschiegner 2009). Through early

technology development in this industrial sector, Germany has earned a leading

global market position which has led to large international demand for technologies

developed in Germany for the generation of electricity from renewable energy

sources.

17.2.4 Advancement of Technologies for Generating
Electricity from Renewable Energies

The aspect of technological advancement is not only a consequence of the eco-

nomic cost-reduction objective, but also a legal purpose of the EEG. This ultimately

enables the long-term competitiveness of electricity generation from alternative

energy sources (Federal Ministry for the Environment, Nature Conservation and

Nuclear Safety 2009). Here, the legislator does not limit its method to calculate

remuneration rates solely in a way that only a technologically and effectively
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conceived installation can be economically operated. Rather, the EEG system

guarantees in different ways the highest possible degree of efficiency of the

installations (Salje 2008). For example, the digressive structuring of remuneration

rates depending on the year the installation starts operating makes the continuous

development of technologies for the efficient operation of the installation inevita-

ble. In addition, certain bonus payments are granted when particularly innovative or

future-oriented technologies are deployed.6 In this context, the EEG therefore has a

strong controlling character on technological development.

This direct control character is shown in practice repeatedly and where relatively

short interval adjustments in the remuneration rates or bonus payments7 for individ-

ual technologies are made in the EEG, as was recently done for the remuneration of

electricity from photovoltaic generation by the first law amending the EEG,8 which

standardized a special reduction in remuneration of 13 % from 1 July 2010 and a

further 3 % from 1 October 2010. This certainly controversial additional lowering of

EEG compensation beyond the legal scale also represents a reaction of the legislator

to the rapid economic and technological development of electro-energetic use of solar

energy in Germany, which was already well above the underlying expectations

initially stipulated as compensation rates in the EEG from 2009.

17.2.5 Avoidance of Conflicts over Fossil Energy Resources

Beyond the above environmental and economic policy objectives, and given the

increasing scarcity of resources, the EEG has to help avoid international conflicts

over fossil fuels. The rapid development of transition countries is accompanied by a

sharp increase in energy needs, which cannot be sufficiently compensated by the

use of new, energy-efficient technologies. A consequence of this development is

therefore an ever-increasing global demand for energy, combined with a drastic

shortage of resources. In this situation, an increasing shift to alternative energy

sources is not only able to avoid negative economic effects but is also designed to

prevent potential international conflicts over the remaining fossil fuels, as it reduces

6 So for electricity from biomass, the technology bonus according to Art. 27 para 4 No 1 EEG (each

analogue granted for the energetic use of landfill gas in accordance with Art. 24 para 3 EEG, for

sewage in accordance with Art. 25 para 3 EEG and for mine gas in accordance with Art. 26 para

3 EEG), the NawaRo-Bonus acc. to Art. 27 para 4 No 2 EEG, and combined heat and power-bonus

acc. to Art. 27 para 4 No 3 EEG. For electricity generated from geothermal heat use-bonus acc. to

EEG Art. 28 section 2 and the bonus for the use petro thermal techniques (‘hot dry rock method’)

acc. to Art. 28 para 3 EEG. For wind energy, increase of the compensation for Repowering acc. to

Art. 30 EEG. For photovoltaic electricity, the increased compensation for building systems acc.

Art. 33 EEG.
7 Thus, the transitional arrangements for palm oil and cooking oil electricity plants in the third Act

to amend the energy conservation law of 28 March 2009, FLG. I, p. 643 and the Act to avoid short-

term market bottlenecks in liquid biomass of 31 July 2010, FLG I, p. 1061.
8 First amendment to the Renewable Energy Law of 11 August 2010, FLG I, p. 1170.
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import dependence and increases the statistical range of internal reserves (Salje

2008). In addition to these direct consequences, the EEG also shows indirect

conflict prevention potential, in the fact that, through its mitigation of climate

change, scarcity of water resources can be reduced (ibid.).

17.3 The Renewable Energy Sources Act:

Regulatory Content

To achieve the aforementioned objectives, the EEG regulates the German energy

market in many ways. Contrary to popular misconception, however, this is not done

through the granting of subsidies. The claim that renewable energy sources are

being subsidized by the EEG stands opposed, not only that the regulatory content of

the EEG has no specific hallmark of subsidization. Furthermore, the EEG lacks the

sovereign dominated regulation of the state-citizen-relationship, which by defini-

tion is a precondition for subsidization. The EEG actually governs only the relations

between the grid operator and the feeder, each as legal entities of private law.

With respect to grid operators, it standardizes essentially two significant limi-

tations of the civil law applicable to private autonomy9 of each individual entity.

On one hand, existing contractual obligation between the network operator and the

feeder under certain circumstances is justified by virtue of actual conditions—

regardless of the existence of a contract (see Art. 4 para 1 EEG). The obligation

of the grid operator to connect installations generating electricity from renewable

energy sources as well as receiving electricity generated by these installations and

feeding it into the grid system results from this contractual obligation. Therefore,

the grid operator should not make the connection of installations generating electri-

city from renewable energy sources dependent on prior conclusion of a ‘connection

contract’.10 Secondly, the EEG contains significant limitations on the content of the

legal relationship between the feeder and the grid operators, called feed-in agree-

ments. As long as the determination of the minimum compensation to be paid for

electricity fed into the grid by the grid operator is based on the type and size of the

installation, the grid operator is to pay this minimum compensation, regardless of

whether the parties base the feed-in solely on the existing contractual obligation or

have specifically signed a feed-in agreement. Since the parties in principle have the

freedom—overlapping the contractual obligation under the EEG—to regulate their

contracts in their legal relationships,11 however, this should not be at the detriment

of the feeder with respect to the content according to the legal requirements of the

EEG, Art. 4 para 2 EEG. In this respect, the EEG is a positive obligatory law that

9On the notion of private autonomy Ellenberger (2014), overview before Art. 104marginal no. 1 ff.
10 A demand which unfortunately is often to be seen against the legal regulations in practice.
11 And for practical purposes, it is advisable to regularly base the feed-in on a comprehensive feed-

in agreement.
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predetermines each feed-in contract, therefore limiting the private autonomy at the

expense of the grid operators.

Regulatory intervention by the EEG is thus merely in the civil legal relationship

between the grid operator and the feeder. The legal minimum feed-in compen-

sations are not government subsidies. Besides, the regulation is to be distinguished

between the provision of grid access by the standardisation of a legal connection

(1.), purchase obligation (2.) and the guarantee of competitiveness by the fixing of

specific compensation conditions—in particular the minimum compensation (3.).

17.3.1 Connection Obligation, Art. 5 EEG

The central obligation of grid operators—regulated in Art. 5 EEG—is to enable

access to the public grid to installations generating electricity from renewable

energy sources.

17.3.1.1 Principle

According to Art. 5 para 1 EEG, with respect to installations that generate electri-

city from renewable energy sources,12 the ‘grid system operators shall immediately

and as a priority connect installations generating electricity from renewable energy

sources to that point in their grid system which is suitable in terms of the voltage

and which is at the shortest linear distance from the location of the installation if no

other grid system has a technically and economically more favourable grid con-

nection point’. The existence of the actual requirements of Art. 5 para 1 EEG justify

the contractual obligation between the potential feeder and the grid operators to

meet the connection obligation. This is expressly made clear in Art. 4 para 1 EEG.

The EEG guarantees via the standardization of a legal connection and acceptance

obligation a high level access of renewable energies to the general electricity

market.

Promptness of the Connection

The connection of the installation has to be done immediately, without culpable

delay. This means that the grid operator should basically connect the installation—

provided that it is technically feasible—as soon as possible to its grid system. If he

culpably violates this obligation, this can result in damage claims from the con-

tractual obligation according to Art. 280 et seq. of the German Civil Code (Federal

Ministry for the Environment, Nature Conservation and Nuclear Safety 2009). For a

12A statutory definition of renewable energies is found in Art. 3 No. 3 EEG.

286 A. Zschiegner and E. Wanki



substitutable claim of damage, the resulting income deficit of the declining mini-

mum remuneration over the life span of the installation will be considered, provided

the delay in connecting the installation leads to the lapse of a purposeful relevant

date (usually the 31st of December of a year). In addition, the assertion of further

damages caused by default seems possible under certain circumstances.

Priority of Renewable Energies

Installations generating energy from renewable energy sources have priority con-

nection to the public grid system, see Art. 5 para 1 sent. 1 EEG. The priority refers

to the relationship to installations generating energy from fossil and atomic energy

carriers. Renewable energies basically have priority over these energy carriers.

Practically, this means that the grid operator should not reject a connection desire

with reference to the grid load, unless the load is caused solely by the supply of

electricity from renewable energy sources (Federal Ministry for the Environment,

Nature Conservation and Nuclear Safety 2009).13 In practice, it is frequently the

case that there is a grid overload when there are still installations generating energy

from conventional energy sources in the grid system. Therefore, the grid operator is

obliged to remove these old installations from the grid as required to enable the

connection of installations generating energy from renewable energy sources.

As a result, there is not just a simple connection obligation on the grid operator

but also a corresponding pressure to keep the grid free of conventional energy

sources to the extent necessary for the connection of renewable energy sources.

This is ultimately an expression of the legislative purpose of the EEG to support a

sustainable energy transition.

Feed-in Obligation Even Under Necessity of Grid Expansion

The connection obligation does exist even if such becomes technically possible

only when the grid is expanded or improved. This is presented in Art. 5 para 4 EEG

explicitly clear and complements in general the existing obligation of the grid

operator according to Art. 9 EEG, to expand their grids in the manner required to

feed-in electricity from renewable energy sources. This also expresses the main

purpose of the EEG to achieve lasting, future-oriented transformation of the

German energy market towards renewable energies. Because this makes it neces-

sary to adapt the grid system to the consequences of increased decentralize feed-in

of renewable energy generation.

13 Loading the network just with renewable energies is still hardly relevant practice. Only in the

areas of large wind farms—especially in Northern Germany—is this constellation possible.
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17.3.1.2 Public Supply Network

The connection obligation refers to the public supply network, which is legally

defined and conceptualized in Art. 3 No. 7 EEG as ‘all the interconnected technical

facilities used for the purchase, transmission and distribution of electricity for

general supply’. Crucial for an assignment to the public grid system is that the

individual lines are laid down according to their dimensions so that they can serve

more than just the supply of a single end user (potentially).14

The public supply network also include so-called branch lines, that is, lines that

(initially) only serve the connection of a particular subscriber in the supply network,

provided the connection of additional customers without the extension cable is not

possible and excluded from the outset.15 Practically relevant in this constellation is

the connection of construction areas by individual branch lines in which initially

only one end-user actually existed. In this case, the branch line is made despite the

fact that they initially served as a connecting cable to a single individual who is a

part of the public grid system as defined by Art. 3 No. 7 EEG.

17.3.1.3 Connection Point

In a logical continuation of the connection obligation, the EEG also provides

binding statements on the relevant connection point of generation facilities to the

grid system, which raises the question of ‘how’ the connection is in spatial terms.

The Shortest Distance Between Installation and Grid as a Principle

For the fulfilment of the connection obligation, the EEG standardises as suitable

connection point the location on the grid ‘which is suitable in terms of the voltage

and which is at the shortest linear distance from the location of the installation’ Art.

5 para 1 sent. 1 EEG. The determination of the grid connection point according to

the conception of the EEG is fundamentally based only on actual circumstances.

The suitability of the voltage level of the grid connection is a necessary prerequi-

site, while the reference to the shortest linear distance expresses primarily eco-

nomic aspects of cost minimisation. From this economic consideration follows

then, that in some cases a connection point which is not closest according to Art.

5 para 1 sent. 1 EEG may be a possibility, if it transpires that in the general

consideration, the connection costs of the installation are lower than in the case

14 Court of Appeal Munich, Decision of 23.09.2003, Az.: 15 U 1772/03; Court of Appeal Stuttgart,

Decision of 16.06.2003, Az.: 2 U 43/03; Court of Appeal Nuremberg, Decision of 30.04.2002, Az.:

3 U 4066/01; Federal Civil Court, Decision of 10.11.2004, Az.: VIII ZR 391/03; Also see

Explanation to the EEG 2009, Part B, German Parliamentary Bulletin 16/8148, p. 40.
15 Federal Civil Court, Decision of 10.11.2007, Az.: VIII 391/03.
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of a connection based on the shortest distance. Besides, this economic approach

does not depend on which cost share variations the installation operators and the

grid operators have—depending on whether there are grid connection costs (Art.

13 EEG) or grid expansion costs (Art. 14 EEG). The total expenses to be expected

are exclusively decisive.16

Special Provision for Small Installations

A practically important exception to the principle of Art. 5 para 1 sent. 1 EEG for

the determination of the connection point is contained in Art. 5, para 1, sent. 2 EEG.

For small installations with a total maximum installed capacity of 30 kW, which are

located on a property with an existing electricity connection, it is assumed that this

is the most economically favored connection point. This should allow significant

minimization of additional connection costs by the small installation (in practice

mostly photovoltaic systems) which otherwise would hinder the project, thereby

making its construction and operation profitable. Additionally, a purpose of the

EEG is to establish a lasting energy concept while at the same time to significantly

reduce economic costs and promote development.

Special Rights for Feeder and Grid Operator

Furthermore, in Art. 5, para 2 and 3 EEG, the installation operator (para 2) as well

as the grid operator (para 3) have been granted the possibility, based on Art. 5 para

1 sent. 1 EEG, to choose a different connection point. This supports the interests of

stakeholders in the deviation from the principal criteria of economic efficiency to

choose in certain conditions a favorable connection point in accordance with Art.

5 para 1 EEG. If the grid operators makes use of this law according to Art. 5 para

3 EEG, he has to carry the resulting extra costs in accordance with Art. 14 para

2 EEG.

17.3.1.4 The Connection Obligation Supports the Feeder’s Information

Claims

The construction and operation of installations for the generation of electricity from

renewable energy sources are regularly linked with massive investments from the

operator. In view of this investment volume, the processes of project planning and

realization need thorough calculation. With regards to connecting the installation to

the grid system, two constellations are considered: On one hand, the installation

operator must know which costs will incur for the realization. In addition, an

16 Federal Civil Court, Decision of 18.07.2007, Az.: VIII 288/05.
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accurate determination of the possible connection period is required. Lastly, since

the minimum rate of remuneration is subject to an annual digression according to

the EEG, a late connection of the installation to the grid can lead to significant

economic losses for the entire operation period of the installation.

In order to grant the operator maximum planning security, the law in Art. 5 para

6 EEG gives him the right to information concerning the precise connection period

(No. 1), the actual determination of connection point (No. 2) and the associated

costs of connection to the grid (No. 3). Moreover, as soon as the feeder informs the

grid operator of his desire to connect to the grid system, the grid operator has the

obligation to provide the feeder with information on the precise processing period

of the connection (Art. 6, para 5, sent. 1 EEG). The feeder has to be informed about

the processing steps the examination of documents would follow (Art. 6 par 5 No.

1 EEG) and the information as well as data that is needed for the examination

(Art. 6 para 5 No. 2 EEG).

17.3.1.5 Establishment of the Connection

Concerning the concrete realisation of the connection, the EEG contains unique

regulations concerning on one hand the question of who establishes the connection

and on the other hand the technical issues of implementation.

Personnel

According to Art. 7 para 2 EEG, the installation operator has the right to decide if he

wants the grid operator or a qualified third party to connect the installation to the

grid. This regulation should serve to avoid unnecessary costs and at the same time

to prevent cost disputes.17 It also takes into account the fact that the installation

operator will frequently pay for the cost of connecting the installation to the grid.

Unless the installation operator commissions a third party to connect the instal-

lation, the grid operator is obliged to help in the realization of the connection to the

required extent (Federal Ministry for the Environment, Nature Conservation and

Nuclear Safety 2009). He has to provide the necessary access data and access rights

needed for the connection.

Technical Realization

With regard to the technical realization of the grid connection, Art. 7 para 2 EEG

states clearly that the necessary technical know-how must meet the requirements of

17 So already for Art.13 para 1 sent. 4 former version, Salje ( 2008), Art.13 marginal number 39;

and Explanation to the EEG 2009, Part B, German Parliamentary Bulletin 16/8148, p. 43.
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the grid operator and those of Art. 49 of the Energy Industry Act, which refers to the

generally approved rules of the technology. The need to guarantee these require-

ments is valid for the entire period of operation of the installation. Thus, if the

installation no longer meets the preconditions in Art. 7 para 2 EEG after its

connection to the grid, the grid operator has the right to disconnect the installation

from the grid, provided it does not concern a short-term disturbance (ibid.).

Beyond this natural principle, the EEG standardizes specific requirements for

certain installation categories and types. It is fixed in Art. 6 Nr. 1 EEG that

installations with a feed-in capacity of more than 100 kW must be fitted with a

technical or operational device for remote-control reduction of feed-in load when

the grid is overloaded and for the reading of the first feed-in which the grid operator

may access. The reason for this technical specification is to facilitate the practical

realization of the so-called feed-in management of imminent grid overload, which

is a departure from the formerly applicable priority principle (Salje 2008) that is

now implemented on the basis of a so-called sensitivity matrix. Unlike the EEG of

2004, according to Art. 4 para 3 sent. 1 EEG, the establishment of such a technical

equipment is meant only for installations whose connection was at first thought to

optimally supply the grid solely with renewable energies (ibid.). Presently, all

operators of facilities that generate electricity from renewable energies above the

threshold limit of 100 kW have the responsibility to install corresponding remote-

controlled throttling equipment.

17.3.1.6 Requirements of the Grid System

The increasing establishment of renewable energies in the German Federal Energy

Concept also leads to a drastic change of the requirements of the grid system. If the

previous energy concept was characterised in particular by an extensive

centralisation of the generation locations and their proximity to potential con-

sumers, the shift to renewable energy sources has led more and more to a decen-

tralisation of the generation locations. Unlike energy generation from fossil and

atomic energy sources, the utilisation of renewable energy sources strongly depends

on the location of the generation facility.18 As a result, a capacitive expansion of the

grid over the existing main axes is also essential to effectively integrate renewable

energies into the grid permanently.

18 This applies almost exclusively to renewable energy installations. Only in the case of biomass

electricity conversion is such a direct dependence on location not given. Nevertheless, for logistic

reasons, the relative nearness to the production location of the biomass will also make sense in this

respect. Besides, the avoidance of unnecessary distances to the supply of the installation can also

be an essential criterion for the granting of the installation permit according to the Federal Imission

Control Act (BImSchG).
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Expansion Obligation

As required for the connection of installation generating electricity from renewable

energy sources, Art. 9 para 1 EEG sees a fundamental obligation of the grid

operator to expand its grid. Grid expansion describes every measure which leads

to an increase in the feed-in and transmission capacity of the grid and remains in the

grid internal area. A possible under-sizing of the grid according to Art. 5 para

4 EEG—a logical continuation of the legal principle of obligatory grid expansion

by the grid operator—cannot be held as claim for inability to grant access to the

grid, as far as the expansion obligation according to Art. 9 para 1 EEG exists. The

EEG via the grid expansion obligation places the grid operator in the duty to

provide the necessary technical conditions for implementation of the energy shift

in Germany by adapting their grid systems. The responsibility to expand and

develop the grid according to Art. 9 para 1 sent. 2 EEG, lies explicitly on the grid

operators.

Limits of Unacceptability

The basic expansion obligation, however, is not without exception. Rather, it finds

according to Art. 9 para 3 EEG a limit to expansion in the criteria of economic

unacceptability for the grid operator in particular cases. The EEG thus assumes the

developed dispensation19 of the prevailing legal situation (Federal Ministry for the

Environment, Nature Conservation and Nuclear Safety 2009). Therefore, to assess

the commercial unacceptability of a macroeconomic approach, the necessary costs

for grid expansion are to be compared with the costs for connecting the installation

to another connection point. Only when this comparison proves that the costs of

grid expansion exceed that of an alternative connection of the installation to the

grid, the grid operator can avoid his obligation to expand the grid with reference to

their economic unacceptability. Admittedly, this will seldom be the case in practice,

because in the calculation of the cost of linking the installation to another connec-

tion point other external costs also come into play. For example longer transmission

distances are associated with higher feed-in losses (Maslaton and Zschiegner 2009).

As a result, the fundamental responsibility of the grid operator to expand the grid

will regularly remain.

Liability for Damages

The expansion obligation of the grid operator is accompanied by a standardised

compensation claim of the feeder in Art. 10 para 1 EEG for culpable violation of its

obligations according to Art. 9 para 1 EEG. Therefore, the installation operator can

19 Federal Civil Court Decision of 10.11.2004, Az.: VIII ZR 391/03.
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regularly demand damage compensation which originates from the fact that the

installation cannot operate to its full capacity due to insufficient grid capacity.

Besides, the installation operator according to Art. 10 para 2 EEG can demand

information from the grid operator to ascertain whether and to what extent the grid

operator has fulfilled its commitment to expand the grid. This right to information

should ultimately ensure that the installation operator can obtain factual informa-

tion necessary for the filing of compensation claims (Federal Ministry for the

Environment, Nature Conservation and Nuclear Safety 2009).

17.3.1.7 Bearing the Cost

The connection of installations for the use of renewable energies to the grid system

may be associated with considerable costs in individual cases. In practice, it is

therefore necessary to regularly clarify the question of who bears these costs and to

which extent. Besides, it is the responsibility of the legislator to properly mediate

between the opposing interests. On one hand, the grid operator will regularly try to

shift the cost obligation onto the installation operator, though the grid operator

equally profits from the connection of the installation. On the other hand, a

one-sided strain of the feeder should not lead to unprofitability of the installation.

Additionally, the necessary expansion of the grid for the connection of the instal-

lation equally benefits the grid operator indirectly. The EEG tries to resolve the

rooted conflict of interest by differentiating the cost burden between the grid

connection and the grid expansion.

Cost Bearing Obligation by Distinguishing Between Grid Connection

and Grid Expansion

The installation operator basically bears the grid connection costs, Art. 13 sent.

1 EEG. Here, connection costs entail all the costs which directly arise from the

connection of the installation to the grid.

In contrast, the grid operator pursuant to Art. 9 para 1 EEG bears the costs for the

necessary expansion of the grid, Art. 14 EEG. Grid expansion is understood as: all

the measures taken in the optimization, reinforcement and expansion of the grid.

This cost-bearing obligation of the grid operator proves to be appropriate with

regard to the above interests, both in factual and in legal-political terms. The

expansion of the grid system, regularly and indirectly benefits the grid operator

economically, in the form of a better usability of the grid system. There could be an

excessive economic demand on the feeder if he must also bear the costs of grid

expansion, which would jeopardize the establishment of the installation. This

would stand in the way of the basic purpose of the EEG to speed up energy change

in Germany. Finally, the grid operator—in contrast to the installation operator—

regularly has the opportunity to split the grid expansion costs over the grid charges.
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All this makes the legislative decision to place the cost-bearing obligation for grid

expansion on the grid operator to be politically appropriate.

Boundary Problems

Despite the conceptually very clear distinction between connection and expansion

measures, their practical distinction in terms of the distribution of cost burden is

often difficult. The connection point of the installation to the grid according to Art.

5 para 1 EEG refers to the point which is the de facto dividing line between the

connecting installation regularly owned by the installation operator and the grid of

the grid operator. In addition to Art. 9 para 1 EEG, the provision of Art. 9 para

2 EEG on grid expansion claim is also applicable. Then, the expansion required

costs of the grid operator should include all technical equipments necessary for the

operation of the grid as well as those facilities owned by the grid operator or passing

into the ownership of the grid system operator. This is also true in the latter case, as

far as the connecting installations are affected, see Art. 9 para 2 EEG.

If the installations are technically affected by the concerned structural measures

which are necessary for the reliable functioning of the grid, these would also affect

measures adopted for grid expansion due to the fact that these installations are

owned by the grid operator or passing into his ownership. It is normally irrelevant

whether already existing installations will require expansion measures or if entirely

new installations or extensions are constructed, provided the extension will be part

of the grid system. In addition to the branch lines mentioned in the context of the

definition of the public supply network, so-called parallel lines pose in this respect

practical classification problems. These are lines that are more cost-effective

alternatives to the extension of an existing (new) parallel installed cable. This

will be used often by the grid operator to deny affiliation to the general supply

network and, in so doing, trying to justify the cost obligation of the feeder.

According to Art. 9 para 1 EEG, however, the grid operator should regularly

construct the parallel line only as a cheaper alternative in order to fulfil its

expansion obligation. The parallel cable is thus a necessary part of grid expansion,

that is, an integral part of the grid system. The cost-bearing obligation with regard

to a parallel line is also carried by the grid operator according to Art. 14 EEG.

17.3.2 Purchase Obligation

The grid operator has the legal obligation to connect installations generating

electricity from renewable energy sources to the grid and the obligation to purchase

electricity generated from renewable energy sources according to Art. 8 para

1 EEG.
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17.3.2.1 Principle

According to Art. 8 para 1 EEG, the grid operator is obliged to purchase, transmit

and distribute the entire quantity of electricity from renewable energy sources as a

priority. The priority principle described within the framework of the connection

obligation is also represented here. The grid operator therefore cannot refuse to

purchase renewable electricity based on grid overload as long as feeders of

non-renewable energy carriers are still connected to the grid (Federal Ministry for

the Environment, Nature Conservation and Nuclear Safety 2009). The existing

purchase obligation of the grid operator is ruled out only when the grid capacity

is loaded completely with electricity produced from renewable energy and/or from

heat-power-co-generation. In these cases, the EEG regulation of the so-called feed-

in management takes effect, allowing the (temporary) throttling or complete dis-

connection of installations under specific conditions to ensure grid security. In

addition it is in the fundamental obligation of the grid operator to expand his grid

immediately for the connection and complete purchase of electricity.

However, the principle of priority purchase of electricity from renewable energy

sources is not safe with regard to weakening the grid security requirements. The

priority principle should apply generally only if the separation of conventional

energy supply installations does not compromise grid security.20 The grid operator

can thus rule out its purchase obligation as far as he is able to justify this with

system-related requirements of his grid. Of course the verification of the actual

existence of conditions of grid overload for installation operator is often not

possible, which at least justifies the danger that the grid operator could also use

this exception of the principle of priority to enforce its economic interest of a

maximum possible feed-in of electricity from its conventional power plants and

disconnect installations generating electricity from renewable energy sources ear-

lier from the grid.

17.3.2.2 Area Grid Supply

The electricity generated by the installation operator must be purchased according

to Art. 8 para 2 EEG, even if this is not directly fed into the public supply network,

but first fed into the non-public area grid and conveyed from this by means of

commercially accountable transmission to the public grid. Here it is sufficient to

supply just the electricity which was previously fed from renewable energy carriers

from the area grid into the supply network without considering if the passed on

electricity actually comes from renewable energy sources. The background of this

regulation is to prevent the creation of an economically absurd direct connection

20 The Explanation to the EEG 2009, Part B, German Parliamentary Bulletin 16/8148, p. 43: As

long as the priority given to renewable energy ‘does not affect the security of the transmission

lines.
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from the installation to the public supply system, when an indirect supply is

possible (Maslaton and Zschiegner 2009). The actual transmission of electricity

through the area network is therefore not required. It suffices to provide the

accounting technique for the detection of the electricity potentially transmitted,

taking into account the expected transmission losses (Federal Ministry for the

Environment, Nature Conservation and Nuclear Safety 2009).

17.3.2.3 Different Contractual Agreement

As for the connection obligation, the standardized principle in Art. 4 para 1 EEG

also applies to the purchase obligation of electricity that grid operators should not

make their purchase obligation relay on the signing of a (feed-in) contract. The

purchase obligation is therefore considered a direct legal obligation simply because

of the existence of an actual feed-in situation due to the EEG. However, the EEG

opens in Art. 8 para 3 the possibility for the parties to derogate from the legally

standardized purchase priority for electricity from renewable energies on individual

contract21 basis. Reason for this legal possibility of deviation, which is to be

understood as an offer to the parties as evidenced by the legal reasoning (Federal

Ministry for the Environment, Nature Conservation and Nuclear Safety 2009), is to

achieve a better integration of installations into the public grid through the agree-

ment of individual purchase obligation regulations. The aim of such an agreement

may in particular be to ensure a constant feed-in—by fixing specific periods in

which little or no feed-in takes place. The resulting economic benefit for the grid

operator—for example through the possible waiver of the energy balance provi-

sion—can then be allocated proportionally among the feeders in addition to the

feed-in tariff. As a result, both sides can benefit from the self-regulation of the

purchase obligation. The feeders would therefore not be worse in spite of partial

renunciation on its rights pursuant to the EEG than if he were supplying unlimit-

edly. If the deviation possibility of Art. 8 para 3 EEG is used properly, this would

permit an effective economic integration of individual installations into the grid to

be achieved without undermining the financial interests of the feeder. In this sense,

Art. 8 para 3 EEG also serves as a fundamental objective of the EEG to minimize

the economic costs of energy generation.

17.3.2.4 Provision of Grid Security

The rapid development of renewable energy on one side and the existing partial

lack of suitable transmission lines on the other side have increasingly led to

21A form-based deviation in terms and conditions of the grid operator separates itself out because

the provision of Art. 8 para 3 EEG is in obvious contradiction of the aim to achieve a better

integration of installation into the grid.
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situations in Germany where grid security is threatened by excess supply. In order

to prevent damage to the grid and to ensure the reliability of electricity supply, the

so-called ‘generation management’ instrument was earmarked in the EEG of 2004

(Salje 2008). During a temporal overload of the grid by renewable energies (priority

principle), those installations that were newly connected to the grid should be

disconnected step by step. It was therefore the last-in-first-out or priority principle

(Salje 2008). Accordingly, the obligation to install a technical device for remote-

controlled feed-in reduction existed only for installations that would be connected

to the grid from a specific time, from when—measured from the potential feed-in

capacity of the existing installations on the grid—the first theoretical possibility of

an overload of the grid with electricity from renewable energy sources was con-

ceivable. Ensuring grid security was thus realized at the expense of individual

plants. However, it proves to be problematic that from the time of initial entry, the

possibility of a potential grid overload by renewable energies alone would severely

hamper further development of renewable energies in terms of the risk for the

installation operators, having to accept a far-reaching regulation of its installation.

Basic Principle of Feed-in Management

In order to prevent this while at the same time ensuring the necessary grid security,

in Art. 11 EEG from 2009, the legislator has introduced the so-called feed-in

management instrument, which is updated by the current version of Art. 11 EEG.

Feed-in management signals a departure from the priority principle in the assess-

ment of the requirements necessary for the regulation of supply of the individual

installation based on a so-called sensitivity matrix. For this purpose, the explana-

tory memorandum from the grid operator will clearly describe the interaction

between a feed-in change at a grid node and the power flow at a grid operating

resource simplified as a linear relationship, the so-called sensitivity factor. The sum

of these individual factors produces the sensitivity matrix of the overall grid system

which maps the relationship; how the electricity fed into a specific grid node affects

the different electricity flows on the grid. On this basis, the grid operator can

determine which installations must reduce their feed-in power in order to fix the

existing grid congestion. As a result, those installations whose actual feed-in are

expected to affect the (n-1)-security strongest would be disconnected. In practice,

virtually any installation above the minimum limit of 100 kW may be affected by a

reduction in the feed-in, thus all installations must possess appropriate technical

equipments for the remote-controlled reduction of the feed-in load. The basic

concern of the new regulation on feed-in management is therefore to reduce the

regulatory measures to a calculable necessary minimum with respect to the oper-

ational security of the grid and thus, largely reduce the operational and economic

costs. In addition, potential installation operators would have to ensure a high

degree of planning and legal security, pursuant to the old legislation (Federal

Ministry for the Environment, Nature Conservation and Nuclear Safety 2009).

This will succeed practically only if installations which only connect relatively
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late to the grid are controlled regularly. They can thus be operated economically

because only grid-specific and not chronological criteria are used in an eventual

regulatory need.

Practicability

However, feed-in management on the basis of a sensitivity matrix is not without

problems because for installation operators who are specifically affected by the

regulation it will hardly be predictable when and under which conditions their

installations must be adjusted. In addition, it will often not be possible to reliably

verify the actual existence of preconditions individually that require the regulation

of the installation. Because the existing verification obligation according to Art.

11 para 3 EEG on the existence of a grid-related need for regulation of the

installation through feed-in management, which can possibly be abused by the

grid operator, must at least be questioned. So the vague sensitivity matrix standard

will allow only qualified verifiable statements in individual cases. Added to that, the

relativization of the priority principle with reference to the requirements of grid and

supply security creates further insecurity based on the identification of a necessity

to regulate the installation.

In addition, the sensitivity matrix is by no means static. Rather, it can change

depending on the connection situation in the grid. Thus, installations for which

there exist specific needs for regulation may vary. But this stands against the

legislator’s aim to create greater planning security for installation operators,

through the departure from the priority principle as basis of feed-in management,

because the eventual regulation need will not place the installation operator in the

position to make concrete estimates on his installation. However, in practice, this

situation is mitigated by the fact that the legislator has provided in Art. 12 EEG a

hardship clause to the effect that the installation operator is compensated for the

losses incurred by a feed-in reduction.

Hardship Clause

If the installation operator cannot feed all the electricity it generates into the grid

due to a necessary measure for feed-in management, he has to be compensated. The

EEG provides in Art. 12 para 1 a legal right to reparation (Federal Ministry for the

Environment, Nature Conservation and Nuclear Safety 2009). The basis for deter-

mining the level of compensation is either through explicit agreements between the

grid operator and the feeder or, in the absence of such agreements, through statutory

feed-in tariffs under the EEG. The hardship clause therefore helps to minimize the

financial consequences of feed-in management on the installation operator in order

to preserve at least the claim for the payment of remuneration during the installation

control periods. Nevertheless the difficult problem of enforceability of the claim for

compensation in the form of fictitious feed-in revenues arises in practice if no
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proper rule was negotiated with the grid operator in advance. For fictitious feed-in

revenues are not verifiable through concrete measurements as is the case with the

actual feed-in quantities, giving rise to fears of dispute over the concrete amount of

compensation in individual cases. Because of this, the hardship clause is a discrim-

ination of the installation operator in relation to the possibility of a complete feed-

in.

Furthermore, the hardship clause in terms of the objective of EEG appears not to

minimize the economic costs of energy generation because according to Art.

12 para 2 EEG, the grid operator can reschedule payment on grid charges pursuant

to Art. 12 para 1. With the understanding that in order to maintain grid security the

regulation of EEG installations is contemplated so as to prevent the breakdown of

the grid system. However, if conventional energy generation systems are still

connected to the grid, then increased grid charges are equally a consequence of

the continued supply of electricity from conventional energy carriers. In this case,

the consumer finances not only the renewable energies but also overwhelmingly

finances the fossil and nuclear energy carriers due to the increased fees as long as

they remain connected to the grid during a (temporary) connection for the purchase

of renewable electricity. One can therefore ask whether the increased grid charges

are in fact direct results of increased supply from renewable energy sources or

whether it is the interest of the grid operator presented under the guise of grid

security to optimally operate their installations which generate electricity from

conventional sources of energy. But this is too often happily left out in the public

discussion.

17.3.3 Payment Claim

In direct relation to the legal purchase obligation, the EEG also standardizes in Art.

16 para 1 the rights of the feeder to demand payment for electricity fed into the grid

from a renewable energy installation.

17.3.3.1 Principle

The fed-in electricity from renewable energy sources is therefore to be remunerated

in accordance with Art. 18–33 EEG—which set the minimum compensation

depending on the specific type of generation. According to Art. 16 in conjunction

with Art. 18–33 EEG the (contractual) authority of the grid operator will intervene

when they have to remunerate the injected electricity according to the law.

Precondition for the payment claim is that the fed-in electricity has been

generated exclusively from renewable energy sources (exclusivity principle) and

the installation operator fulfils his obligations under Art. 6 EEG, in particular

installations with a feed-in capacity of more than 100 kW equipped with a technical

device for remote-controlled feed-in reduction by the grid operator.
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The claim for payment also explicitly exists according to Art. 12 para 3 EEG

even when the power is initially stored. Thus, the EEG takes into account the

changing technical requirements in practice, according to which the storage or

storability of the renewably generated electricity will in the future-oriented energy

concept be an essential criteria of efficiency.

17.3.3.2 Feed-in Obligation

In association with the payment obligation of the grid operator, the EEG of 2009

equally obliges the installation operator to actually feed all the electricity generated

by the installation into the grid, as long as he claims remuneration in accordance

with the EEG. This standardization of the feed-in obligation takes into account the

changing circumstances in the energy market. In particular, the drastic price

increases for raw materials of electric energy recently has increasingly led to an

initial competiveness of specific renewable energy generation forms. This applies

particularly to the energetic use of wind energy. With respect to specific market

situations on the open market, some can achieve higher fees than those under the

EEG. Basically, there would be an interest of the producer to offer its electricity in

the short term on the open market which on the downside however means a

significant loss of predictability for the grid operators (Maslaton and Zschiegner

2009). The standardization of feed-in obligation of installation operators by the

legislator is intended to prevent this. The feeder is thus obliged—as long as he

claims remuneration in accordance with the EEG—to feed all the electricity

generated by his installation into the grid.

17.3.3.3 Legal Compensation Rates

The EEG contains numerous special provisions with regard to the concrete amount

of the remuneration for the supplied electricity from renewable energy carriers.

This is basically to distinguish between the general provisions of Art. 18–22 EEG

applicable to all generation forms and the installation-specific provisions of Art.

23–33 EEG.

General Principles of Remuneration

The remuneration of electricity from installations generating energy from renew-

able carriers takes places through installed payments according to Art. 18 para

1 EEG. These payments relate to the corresponding threshold values for the specific

installation type in accordance with Art. 23 et seq. EEG. If an installation exceeds a

threshold value, a differentiated compensation takes place proportionally for each

performance level achieved. This provides for a higher fairness in remuneration

because it will prevent sudden rise in payment claims when the performance limits
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for the individual compensation levels are exceeded (Federal Ministry for the

Environment, Nature Conservation and Nuclear Safety 2009). Remuneration as a

function of performance tranches ensures that smaller installations can also be

operated economically without being cheated financially by large installations.

In temporal terms, Art. 21 para 2 EEG standardizes the demand for minimum

remuneration for a period of 20 calendar years including the commissioning year.

A relevant commissioning according to Art. 21 para 1 EEG will be the time that

electricity generated exclusively from renewable energy sources is first fed into the

grid system. This should in particular ensure that no earlier start of operation is

simulated by the (partial) use of conventional energy sources so as to avoid the

consequences of the legal digression of compensation rates—perhaps by using

diesel in the generator of a biomass installation for test purposes and so will produce

electricity.

In order to accelerate technological progress, the minimum remuneration is

subject to an annual digression according to Art. 20 EEG. The entitlement to

legal remuneration is thus reduced, depending on the specific year the installation

started operating. An economically profitable installation therefore necessarily

requires constant improvement of the facilities, particularly in terms of their

efficiency. Thus, the reduction contributes significantly to the achievement of the

purpose of the Act: the further development of technologies for the generation of

electricity from renewable energy sources.

Installation-Dependent Remuneration Regulations

The specific remuneration schemes for each installation type can be found in

Art. 23 et seq. EEG. The distinction between the respective generation forms is

justified by the different state of development of the underlying technologies on one

hand and the various technical uses and applications on the other hand. Thus, the

compensation rules do not regulate exclusively only the remuneration rate but at the

same time indirectly include control mechanisms to promote technical development

as long as the use of certain technologies bonus payments are provided.

17.3.3.4 Future Security

The development of installation for the generation of electricity from renewable

energy sources is usually associated with significant investments, which is why

the installation operator has a great interest to ensure the financial viability of the

installation. Since this will essentially be realized through the receipt of the

statutory feed-in tariff, this raises in practice the question of their future security.

This pertains in particular to the question whether the legislator reduces the

compensation rates for previous remuneration periods and can change the prospec-

tive compensation claim for installations already in operation with respect to their

actual amount and/or duration, to the detriment of the installation operator.
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The general constitutional principles on the admissibility of legal repercussions

must be the standard of review for these issues. Hence, it is necessary to distinguish

between so-called genuine and false repercussions and a general fidelity clause with

regards to the legislation.

The existence of a genuine repercussion excludes in principle a subsequent law

amendment to the detriment of the norm addressees.22 A genuine repercussion

exists if legal intervention is made subsequently on already past and completed

offenses.23 The review standard of the EEG compensation claims basically con-

cerns the previous billing periods. In this case, no belated intervention can be made

at the expense of the feeder.

Contrarily, the law on false repercussion intervenes on legal bases in already

begun but not completed offenses, which must have been charged with the offence

by definition.24 In the existing context, this regularly concerns the prevailing

accounting period in each case according to the EEG. In this situation, amendment

of the law to the detriment of the norm addressees is in principle permissible even if

belated.25 Provided no legitimate expectation was created by the regulation, which

encouraged the addressee into specific investments. In these situations, the fidelity

clause outweighs the interest of the public in the modification of the standards, so

that a fidelity clause to that extent is also guaranteed (Jarass and Pieroth 2009). One

will be able to approve such a trust worthy of protection for installation operators

according to the EEG. The embodiment of the feeder-grid operator relationship has

to motivate the installation operator to invest extensively in renewable energies via

the potentials of the EEG. To that extent it can be assumed that there exists a

fundamental fidelity clause in favour of the installation operator according to the

EEG. It might, however, be questionable if future accounting periods with regards

to established installations are also channelled into this fidelity clause (Maslaton

and Zschiegner 2009). In any case, one will at least be able to deduce the propor-

tionality from the constitutional requirement that in cases in which the legislator

motivates the norm addressees to invest over longer periods through the granting of

certain financial incentives, which represents a control measure in this case, these

granted advantages should not be withdrawn.26

There is basically no fidelity clause for offences based solely in the future. The

norm addressee cannot rely regularly on the continued existence of a system

favorable to him. This concerns in particular the question of whether the potential

installation operator can rely on the fidelity clause as long as the investment project

has not yet been realized. In principle, this is to be rejected. Therefore, if the legal

situation changes to the detriment of the feeder before his installation is connected

22 Federal Constitutional Court Decisions 13, 261 (272); 45, 142 (173).
23 Federal Constitutional Court Decisions 57, 361 (391); 68, 287 (306); 72, 175 (196).
24 Federal Constitutional Court Decisions 51, 356 (362); 69, 272 (309); 72, 141 (154).
25 Federal Constitutional Court Decisions 63, 152 (175); 72, 141 (154).
26 From the authors’ perspective, it can be doubted whether the reduction of feed-in tariff via the

first amendment EEG, FLG I. 2010 I, p. 1170 et seq. is enough.
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to the grid system, then he is completely bound in principle to the new legal

situation.

17.4 Summary and Outlook

In summary, it should be noted that the German legislator has, through the Renew-

able Energy Resource Act, created important legal framework conditions to enable

the desired energy policy change. The rapid increase of installed capacity from

renewable energies in Germany is both a consequence and an impressive testament

to the functionality of this legal instrument. In addition, the ‘German way’ which

renounces unilateral subsidisation of renewable energies and intervenes in a regu-

latory manner in the electricity market, enables renewable energies to be able to

compete in the market, and is particularly useful in terms of longevity. For through

the various control mechanisms such as the assorted bonus payments and the

digression of the minimum remuneration, the continuous development of techno-

logies for alternative energy sources will be actively managed and promoted. In so

doing, it will prevent the EEG from being a ‘comfortable pillow’ for installation

operators and developers. The enormous practical benefit of this concept is proven

by the fact that Germany is currently one of the world’s leading nations with regard

to the development and manufacture of technologies and installations for the

generation of energy from renewable energy sources.

However, if the energy change is to be successfully completed, the path chosen

by the EEG should be consistently pursued. In addition, it is necessary that the

legislator in the long term holds to its basic decision taken in the EEG and thus

creates the actual conditions for more extensive investments in the renewable

energy sector in Germany. This admonition to a proactive, consistent and predict-

able energy policy applies particularly in light of the ‘Zigzag course’ of the current

legislative period, which is barely presented convincingly as a major policy change

and which has led to a noticeable change in the development of renewable energies

in Germany. The legislator must once more clearly bear in mind that the energy

policy change will be supported to a considerable part by small and micro enter-

prises with tremendous economic investment volumes—which to a certain degree

threaten their very existence. These entities are already dependent on a long-term

and above all predictable development of legislation in the energy sector due

particularly to the extent of their limited economic resources.
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Chapter 18

Climate Change Effects on Agriculture

and Water Resources Availability in Syria

Bachar Ibrahim

18.1 Introduction

The topic of climate change is nowadays announced as one of the most important

subjects and challenges at the global level. Climate change is expected to have

many strong effects on the global environment. Many studies show that climate

change has caused a decrease in the agricultural production and in water storage in

the Middle East region. For example, in the years 2007–2008, drought took place in

Syria that led to a decrease in wheat production by 78.9 % in most of its areas and it

reached about zero in rain-fed areas, while in the irrigated areas the average yield

dropped by 31 % due to the lack of water needed for irrigation (UNDP 2008). There

has been a decrease in groundwater because of a shorter period of the recharge

season and the drop in water retention as of snow (Döll and Flörke 2005). Such a

decrease of agricultural products and water shortage would definitely impede

economic growth and create difficulties against achieving sustainable development

in the countries of the region in general (Droubi 2009).

The recurrent drought led to a reduction of the available water supplies and to

negative impacts on the quality of water, and consequently to aggravating problems

related to water resources management in the country. At present, most Syrian cities

are suffering from a water supply shortage.

A preliminary assessment has revealed nationwide changes in rainfall patterns

and fluctuations in temperature during the past five decades. Over the past years,

average annual rainfall has fallen dramatically in the main agricultural areas. As a

result, the country has suffered from a lack of rain and the effects of drought in the

long term (National Communication 2009).

Climate change will have negative impacts on the land use patterns, accelerate

the pace of land degradation, and increase the risks of drought. In the Eastern region
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of Syria, heat waves and dust storms have become a nightmare to the residents, as

they are increasing. The rise of sea level is expected to overflow the lowlands on the

Syrian coast (Meslmani and Faour 2009). Moreover, climate change will have

impacts on health services and on other economic sectors and natural ecosystems.

Due to the above mentioned facts and based on prophylactic principles, Syria has

been concerned about issues related to climate change and how to deal with its

causes and consequences within the framework of international activities. Syria had

participated in relevant negotiations under the United Nations Framework Conven-

tion on Climate Change and the Kyoto Protocol (Droubi 2009).

18.2 Overview

The Syrian Arab Republic lies in Western Asia, on the Eastern shores of the

Mediterranean Sea. Syria is bordered in the North by Turkey, in the East by Iraq,

in the South by Jordan, and in the West by Lebanon and the Mediterranean Sea.

Geographically, it is located in the middle of arid and semi-arid areas. Its climate

differs among the coastal region, the desert in the middle and the forestry areas in

the North and Northwestern regions of the country. The surface area of the country

is about 185.518 km2, out of which 32.2 % is arable land (six million ha), and 45 %

steppe and pasture lands. The country is divided into 14 governorates. Figure 18.1

shows the distribution of those governorates in the county.

18.2.1 Soil

Soil types and soil structure have a direct impact on agriculture. For example, the

newly-formed basaltic rocks in Hawran plain south of the country, where the area is

overlain by this type of nude superficial geology, reduce the area of agricultural

land. The Gypsum rocks overlie soil in the Jazira region and in the region of the

Al-Bishri Mountains. The sand overlies its surface that is subject to wind erosion

and the formation of drifting sands (Droubi 2009). Figure 18.2 shows the different

types of soil in Syria (Tavernier et al. 1980).

18.2.2 Climate

The climate in Syria is Mediterranean. There are four different seasons i.e. winter

which is cold and wet, summer which is warm and dry, and spring as well as

autumn. The precipitation range is between 100 and 1,400 mm/year. Syria is

divided into five different climatic zones: the very arid, arid, humid, semi-arid

and semi-humid as shown in Fig. 18.3.
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Fig. 18.1 The governorates of Syria. Source FAO (2004)

Fig. 18.2 Soil taxonomy and the soil map of Syria and Lebanon. Source the Arab Center for the

Studies of Arid Zones and Dry Lands (ACSAD)
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Syria is divided in terms of its agriculture into different stabilization zones

related to different crops cultivation areas, as illustrated in Table 18.1.

18.3 Climate Change Global Impacts in the Mediterranean

Region

The Middle East region suffers from a big problem with water-stresses and water

scarcity which may be affected by climate change. The effects of climate change on

the Eastern Mediterranean region was analyzed by Alpert et al. (2008) and found

the following:

1. The average temperature over the whole Mediterranean area has increased by

1.5–4 �C in the last 100 years,

Fig. 18.3 The different climatic zones in Syria. http://www.ifad.org/pub/pn/syria.pdf. Source

IFAD (2010)

Table 18.1 The different cultivated areas and plants in the several stabilization zones in Syria

(Drubi 2009)

Stabilization zones Annual rainfall Area (ha) Cultivated plant

1 Over 600 2,701,000 Field crops

1.1 Over 350

1.2 350–600 Wheat, legumes and summer crops

2 250–350 2,475,000 Barely, wheat, legumes and summer crops

3 250 1,303,000 Barely legumes

4 200–250 1,830,000 Barely

5 Less than 200 10,209,000 Prohibited cropping
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2. The precipitation has had a negative trend in the last 50 years,

Weiß et al. (2007) expected that the drought events in the Middle East may

increase ten times in the next 100 years.

The climate change impact on precipitation and temperature was evaluated

within the framework of the national communication 2009 which indicated an

increase in summer temperature in all climate stations in the country and an

increase in the yearly precipitation amount in coastal and Western regions. There

have been changes in both winter and autumn season, and precipitation in winter in

the northern and north eastern zones of Syria showed some decrease in the last five

decades.

18.3.1 Climate Change Impacts on Water Resources in Syria

The total available water resources of the country are estimated at around

17,454 mm3/year including the treated waste water and the drainage water from

agriculture, 10,959 mm3 of which is surface water and 6,044 mm3 of which is

groundwater. The total demand is about 17,828 mm3/year water. Table 18.2 illus-

trates the evaluation of the average annual water balance of the seven different

Syrian water basins as calculated by the Ministry of Irrigation for the year 2003.

Table 18.2 shows that most of the water basins in Syria are suffering from water

shortage. According to Döll and Flörke (2005), the change of groundwater recharge

between 1961 and 1990 and the 2050s (2041–2070) could be more than minus

30 %. The overall water deficit in the country is growing. In the years 2001–2002,

the average value deficit was 16 % more than in the years 1992–2000 (Rabboh

2007).

The climate change projection for the upper Euphrates and Tigris watershed area

shows that major reduction changes in snow water equivalent may occur in the

stream flow for these two rivers. The reduction may reach up to 100 mm in snow

water equivalent (Onol and Semazzi 2006). The model-derived climate sensitivity

of the Euphrates River discharge shows that a 25 % increase or decrease in

precipitation rises or lowers the discharge profile of the river while keeping its

hydrograph shape unchanged (Smith et al. 2000). This prediction means that the

annual discharge rises to 40,655 mm3 or drops to 15,751 mm3 compared to the

reference value of 27,048 mm3. This is a 50 % rise and a 42 % drop respectively,

nearly twice the imposed percentage change in precipitation. Other studies predict

around a 10–25 % reduction in river runoff in the upper Euphrates and Tigris basin

in 2070 compared to the average flow of the year 2000 (Lehner et al. 2001).
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18.3.2 Climate Change Impacts on the Agricultural Sector

Agriculture is one of the most important economic sectors in Syria and provides

nearly 25 % of gross domestic product (GDP). Agricultural activity in Syria is

considered as the most important production activity (Masayuki et al. 2012). Agri-

cultural exports have a big share in foreign trading and contribute to bringing in

foreign currencies. Furthermore, the agricultural sector affords a lot of raw mate-

rials for other economical and industrial sectors. It also contributes to employing

manpower and serves as a source of livelihood for a significant portion of the

population. The agricultural sector occupies the second rank after oil in export

revenue in the balance of Syrian export (Statistical Abstract 2004).

The two most important crops in the country are wheat and cotton. Wheat is

considered the most important and strategic crop in Syrian agriculture (NAPC 2002).

It occupies 70 % of the irrigated land devoted to strategic crops (National 2009). The

climate change impact on the agriculture, as before mentioned, causes reduction of

the agricultural productivity. More detailed facts on this can be found in the results of

the study conducted within the framework of the national communication of Syria

submitted to the UNFCCC in 2009. This was done using the CROPWAT model

which is an irrigation management model developed by the FAO Land and Water

Management Division (Smith 1992). It was used in evaluating crop water require-

ments and irrigation needs. It was also utilized to assess the effect of climate change

on wheat (irrigated and rainfed) yield and on cotton yield in Hassakeh governorate.

The results showed that wheat requirements from water are 563 mm annually.

However, actual crop water use is estimated by 402 mm. Consequently, the

difference between actual and potential evapo-transpiration is 161 mm. This indi-

cates that wheat grows under water stress under the current crop management

system and the diminution in yields due to this stress is about 30 %. Cotton water

requirements are 1,287 mm annually and the actual crop water use is estimated by

1,169 mm annually and the crop production under this condition of water shortage

will be reduced by 7.5 %.

18.4 Adaptation Measurers to Climate Change

in Agricultural and Water Sector

The conducted adaptation measurement to climate change effects in the agricultural

sector were: (1) increase the irrigation water use efficiently through conducting a

national program for promoting modern irrigation approaches and convince farmers

to change from inefficient traditional irrigation systems to advanced efficient

modern systems. For this goal, a fund programmed with 52 billion pounds1 was

1 52.000.000 SYP ¼ 338.000 € (2009: 1 SYP ¼ 0,0065 €).
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established for financing farmers. (2) Developing the capacity of the department of

extension services by conducting advanced training program in the field of agri-

culture and water resources management. (3) New water policies have been adopted

by the ministry of irrigation based mainly on water demand management rather

than on water supply management, reducing water loss and reallocating water to

crops with higher economic value.

18.5 Conclusion and Suggestions

In order to address the consequences of climate change on the agricultural sector, it

is not adequate to handle the problem of climate change only by trying to solve the

problem of water shortage and how to save water efficiently. Actually the following

measures should be taken: (1) Surface water resources should be used in an optimal

way, (2) improvement of ground water management, (3) imposing control on the

use of ground water resources, (4) protection of environment from pollution,

(5) treatment of sewage water, (6) determining and growing plant species that can

bear drought and, (7) increase rain effectiveness through conservation farming and

water harvesting.
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Chapter 19

Crowdsourcing and Climate Change:

Applications of Collaborative Information

Systems for Monitoring and Response

Hendrik Send, Anna Riedel, and Anna Hansch

19.1 Introduction

In this paper we explore how use can be made of collaborative information systems

for monitoring and coordination in the context of climate change and its effects. We

discuss how citizens participate in such initiatives and how participation could be

increased.

Researchers in the field of climate change adaption and humanitarian action call

for support in coordination and collaboration through systems that enable accurate

and real-time information. In the last decade a new type of information system has

emerged that may be defined as social media. Instances of social media systems

have been shown to successfully enable the coordination of large amounts of

information in personal, enterprise, non-governmental and governmental settings.

We then introduce three case examples of information systems that are based on the

social media paradigm to collect data in the environment. Each of the cases deals

with different stages of climate change from monitoring to response. Also each of

the cases depicts a solution to challenges of social media systems. We discuss these

as tentative applications of social media to the field of climate change adaption.

Hereafter we look into reasons for the difficulties to actuate user contributions and

derive measures to increase participation in the field of climate change adaption

from research in open innovation.
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19.2 Challenges of Climate Change

Emerging results point out that acute (i.e. severe weather events) as well as chronic

climate effects (i.e. long-term changes in the environment) can have extreme effects

that strike in particular those countries that are already suffering of poverty and

marginalization (Solomon et al. 2007).

Governments over the world are therefore confronted with the challenges of

climate change. Especially in developing countries the infrastructure does not

always support an efficient information flow, which is necessary to provide the

institutions in charge with essential data in order to survey the situation, collaborate

with other institutions and, at the best, to act anticipatory.

Other than that, governments face the following five challenges, identified by

Perlmutter and Rothstein (Perlmutter and Rothstein 2010: 9):

1. Powerful and rich interest groups have been and still are an obstacle to major

reform of the existing energy economy.

2. There are strong divergences of interests between the developed countries and

those of the developing world, who distrust any notion of moving away from a

development strategy based on rapid industrialization and intensive use of

conventional sources of energy.

3. The potential costs are vast and unappealing in a period of economic turmoil

and fear.

4. Public opinion is not (yet?) a powerful voice for action and sacrifice.

5. No political system is good at taking long-run needs seriously, that is, paying

heavily now to ensure future benefits or to avoid dangers that may not ever

develop. The easier option is to ‘muddle through’, to hope that something will

turn up, or someone else will bear the brunt of whatever transpires.

On one hand, effective national and international policy-making is more and

more dependent on decentralized information, while on the other hand citizens

begin to form an oppositional public sphere, which speaks up for topics such as

sustainability and environmental protection.

The perception of ICTs’ role in climate change is twofold in the contemporary

discussion of climate change: They contribute to the increase in energy and

resource consumption through direct and indirect effects, while at the same time

being seen as ‘enabling tools’ because of their ability to augment the effectiveness

and efficiency of development programs (Kalas and Finlay 2009) if well integrated.

At the same time researchers in the field of humanitarian action call for systems

that enable accurate and real-time information to be gathered and managed effi-

ciently (Greenough et al. 2009: 206). These tools may be used in three different

phases of climate adaptation: foresight, monitoring and response.
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19.3 Crowdsourcing: Social Media and Participation

The term social media describes a set of methods for web-based collaboration that

features highly accessible and scalable mechanisms. The key difference to classical

publishing is that social media platforms usually allow all users that access content

on the platform—or a large group of users—to contribute. This has been a para-

digmatic shift for information management on the internet because before, websites

followed the distinction of classical mass media between a small group of profes-

sional editors or writers and a large group or readers or recipients. The concept of

social media has propagated to personal, enterprise and governmental and

non-governmental applications.

Recently, this phenomenon has attracted great interest. First, because group

solutions to problems in different areas of application have been shown to often

be superior to those made by individuals (Surowiecki 2004). Second, the advent of

the internet has made the forming and coordination of groups and the communica-

tion within groups ‘ridiculously easy’ (Shirky 2008). While communication on the

internet will not increase to quality of solutions it does greatly increase the speed of

information exchange and problem-solving in distributed groups. Given this poten-

tial, it is of great interest how distributed communication can be leveraged in

different areas of application (Hoffmann 2009).

Currently problems of very different characteristics are being approached by this

method. As for Kazman and Chen, crowdsourcing is a way to tap into the ‘produc-

tivity, wisdom and creativity’ of a distributed workforce (Kazman and Chen 2009).

The research of knowledge sharing and contribution has been intensified after

two subsequent studies proving the social media encyclopedia Wikipedia to be

more exact and detailed than the comprehensive Encyclopedia Britannica and the

German Brockhaus Enzyklopädie (Giles 2005). Because social media seems to spur

contribution by users and facilitate the collection of knowledge and creation of

innovations, it has been quickly adopted by enterprises throughout the world.

As the complexity of products, technologies and phenomena increases, it

becomes less and less probable for the individual to solve problems on its own.

On a larger scale enterprises have experienced the same. The strategic change of

Procter and Gamble’s innovation strategy from a closed shop model to the ‘connect

and develop’ strategy in the year 2000 has been the starting point of an industrial

development to ‘tap the global brain’ (Nambisan and Sawhney 2008).

19.3.1 Challenges of Crowdsourcing

While crowdsourcing offers new intriguing ways to approach distributed commu-

nication and problem-solving, it is prone to several challenges.

As more and more enterprises discover the advantages of open innovation

initiatives the users and their ideas are beginning to also become a resource that
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has to be gained and well attended to. Researchers in the field of innovation

management and online communities are looking into the incentives for user

activities in online collaboration.

The validation and evaluation of content that stems from crowdsourcing pro-

cesses remains one of the challenges in the field. Several approaches have proven

workable in different areas. For instance, the crowdsourcing encyclopedia

Wikipedia features a fine-grained system of different levels of rights. Users partly

achieve more rights in a meritocratious system: the more contributions they have

made the more rights they earn. Also for higher status-levels elections are held to

probe the ‘social compatibility’ of contestants within the user crowd. In the case of

Ushahidi, a crowdsourcing platform to document disasters and direct help, users

can freely contribute information about disasters. Members of NGOs, who are

considered reliable information sources, are then asked to visit the spot and verify

the report. Also commercial firms offer to verify user-generated content by aggre-

gating and comparing answers from different users so that a higher level of

reliability can be achieved.

The amateur plays a great role in crowdsourcing and is often seen as the main

contributor in crowdsourcing processes (Hoffmann 2009). Nevertheless, there are

also platforms with mainly professional users like the innovation crowdsourcing

platform InnoCentive. In a study in 2007 over 65 % of the InnoCentive community

members held a Ph.D. (Brabham 2008). Also practitioners are looking into the

possibilities of crowdsourcing within organizational settings as in enterprises. Here

the crowd consists of knowledge workers who are given new tools like blogs and

wikis to improve information transfer, innovation and communication (McAfee

2006).

Incentives and motivation play a great role in crowdsourcing projects because

they depend on attracting and motivating a crowd of voluntary problem solvers.

While remuneration is considered to be the most important currency in a classical

working condition, non-monetary aspects like the love, glory and fun are very

important (Malone et al. 2010). Researchers take a lot of interest in understanding

the processes and motivations of open-source software programmers who have

brought up very competitive programs and distributed them freely. When dealing

with rather mechanical tasks that cannot offer intrinsic motivation a monetary

remuneration is necessary. In this case Hoffmann (2009) argues that it is enough

to offer a few cents for very simple problems while more complex problems like the

classification of data will also require better funding.

Crowdsourcing depends on many competencies and resources that are often not

found in organizations and enterprises (Diener and Piller 2009) and can only be

achieved by an intense organizational learning phase. An important issue is how to

define the tasks that are being given to the crowd. If the task is to complex or

important information is missing, the solutions will not be satisfactory. However, if

only a small part of a problem is given to the public, they can only work on this

small part and therefore not contribute to a comprehensive solution (Keupp and

Gassmann 2009). Currently many intermediaries facilitate the process of

crowdsourcing and help organizations to take the necessary prerequisites.
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An ongoing controversy is about whether the remuneration is fair or what

amount would be fair for which task. The users of Amazon’s Mechanical Turk
work for very low but fixed remuneration. But many crowdsourcing platforms are

based on a competitive winner-takes-all model. In the end, only the contributors of

the winning solutions will receive price money while sometimes over 1,000 ideas

have been posted. As a result, a discussion about ‘speculative work’ has arisen

(Howe 2009).

19.3.2 Crowdsourcing in the Context of Climate Change

We present three example cases that depict how crowdsourcing can be used to

collaborate effectively in the often distributed structures of volunteers, stakeholders

and affected persons. Each of the cases shows how the active groups leveraged the

possibilities of crowdsourcing while tackling its challenges at the same time.

Notably in the San Diego Wildfire case not one single organization supported the

interaction—it rather emerged on different platforms—while in the BirdWatch

2010 and Ushahidi project one organization facilitates all action.

19.4 Example Case: Collective BirdMonitoring as Data Set

for the Biodiversity Indicator

Climate change threatens biodiversity and the richness in species. The year 2010

was declared the International Year of Biodiversity by the United Nations, in order

to increase awareness of the rapidly growing extinction of species (Rands

et al. 2010). According to the International Union for Conservation of Nature

(IUCN) the loss of biodiversity is currently 1,000–10,000 times higher than it

would be without human influence. Therefore, almost one third of the species is

threatened by extinction (International Union for Conservation of Nature 2010).

However, the variety of living organisms and ecological systems is the basis for

human life and the future of the next generations.

19.4.1 Biodiversity Indicator in Germany

In Germany, the sustainable development indicator for biodiversity provides infor-

mation and foresight about the condition of the environment. The calculation of this

indicator is based on data about the development of species of birds. As many

species of birds are bound to intact biotopes the indicator also represents the

development of other species. Therefore, the national collective action bird
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monitoring is the basis for creating public awareness for conservation. Annually,

about 5,000 volunteers work more than 200,000 h watching birds (Dachverband

Deutscher Avifaunisten 2010). Their data is collected in reams of regional bird and

nature conservation associations. The NGO Naturschutzbund Deutschland e. V.

(NABU) is one of the biggest of those associations. Besides the political work for

conservation, NABU wants to inspire people to commit themselves to environment

protection through collaborative activities. Nationwide there are different projects

combined with local and national cross-channel marketing campaigns to catch

public attention.

19.4.2 BirdWatch 2010 Campaign

Gathering data of bird monitoring is a collective amateur action. Bird watching

itself is a local activity and a single person or a smaller group can only observe birds

within a limited space. But by putting together all the information, a valid report

about the population of a species can be produced. In order to merge the contributed

outcome of the bird monitoring groups, new information technology tools are used

by NABU. Like in web 2.0 information is created by the users and shared via digital

communication tools.

Every year on the second and third of October the (European) BirdWatch takes

place. According to NABU it is the biggest bird-monitoring event worldwide. In

2010 volunteers in 28 European countries gathered for two days to monitor migra-

tory birds. Without the collective power of all observers in the peak of bird

migration there wouldn’t be the chance to get any valid monitoring results. The

outcome is collected and shared in an online database. In Germany, birds were

monitored in 120 places and almost 200 species were seen (NABU 2010).

A similar action was launched in Mai 2011 in Germany. From May 13–15 the

new campaign Stunde der Gartenvögel (hour of the garden birds) was launched.

Volunteers were asked to monitor the garden birds in their neighborhood to get

local data about the population of native birds to improve their habitat conservation

(Naturschutz 2011). The monitoring results could be registered in an online data-

base via mobile application. Stunde der Gartenvögel was accompanied by social

media coverage. NABU shared through its Twitter channel the monitoring experi-

ence and important findings about the local populations. In this participatory action

more than 27,000 amateurs registered almost one million garden birds (NABU

2011).

To improve the validity of the foresight data, the merging of all national

information via ICTs’ is initiated by several cooperating ornithological professional

associations. Their aim is to set up the Internet portal ornitho.de to build up regional

capacity for editing the contributed monitoring data. The network was established

in 2011. They intent to make the results available for all interested volunteers who

improve the quality of the data by correcting wrongly identified birds. Thus a

nationwide database for bird monitoring is created and so the collective powers
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of bird experts and volunteers can be used to create a comprehensive overview of

the bird population in Germany (Wahl 2010).

By using the collective power of crowdsourcing for bird monitoring a very

important contribution for nature conservation can be made. The data about the

local bird population is elementary for the regional condition of the species and thus

the environmental protection for biotopes can be strengthened. Moreover, the local

data collected by volunteers is crucial for the compilation of the sustainable

development indicator for biodiversity. Consequently, governmental conservation

and the struggle against climate change are based on regional amateur contribution.

Through new digital media tools like mobile applications the collaboration of the

volunteers and the collection of data by the associations is getting much easier.

Social media gives the birdwatchers the chance to network and share their experi-

ences. By expanding the use of social interaction tools, cooperation with associa-

tions can be improved and the community of the birdwatchers can be reinforced.

19.5 Example Case: Volunteer Movement in the San Diego

Wildfires

San Diego is the second-largest city in California and is located in the southwest of

the federal state. In 2007, a terrible series of wildfires occurred in San Diego

County, starting on October 21. Due to extremely hot weather, drought and the

strong Santa Ana winds the fires spread out on about 13 % of the county’s total land

area. Many people died or were injured, 1,600 homes were destroyed and hundreds

of thousands houses were evacuated (Majchrzak and Birnbaum-More 2011).

Besides the disaster response there was a large volunteer movement that played

an important role in monitoring and organizing the fight against the firestorm.

19.5.1 Information Supply by San Diego State University
and KPBS Public Broadcasting

Characteristic for the voluntary monitoring service was the creation of knowledge

with the help of quickly adapted web 2.0-technologies. During the crisis, the

volunteers became involved in two different networks that supported each other

in the course of the disaster.
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19.5.2 San Diego State University

The first was a group of citizens participating in a project at San Diego State

University. In a cooperation of the Geography Department and the Visualization

Center satellite images and wind overlays were uploaded on Geographical Infor-

mation System (GIS) maps in order to constantly inform the public about the

ongoing fires and to give an idea about how the fire could develop. As this overview

was very important for the people, the map was provided as a print version (also for

each fire) to take away. After the campus was closed due to the fires, the group of

volunteers coordinated and documented their activities in a wiki (Majchrzak and

Birnbaum-More 2011).

19.5.3 Local Public Broadcasting Station KPBS

The second important volunteer group gathered around the local public broadcast-

ing station KPBS. Besides KPBS, Google and later on the San Diego State

University’s Geography Department and reams of citizens supported the collective

online monitoring of the wildfires. The small radio station put up quickly adapted

common online tools like a Google MyMap linked from their website to show the

extent of the fire, evacuation routes and shelters. Herein, coordination of activities

was visualized and accessing as well as comprehending information was simplified.

During the firestorms Google supported KPBS continually to keep up the fire map.

Since the number of fires grew, KPBS used the twitter account @kpbsnews to

extend the information flow (Poulson 2007). As a reaction to both information

services people started to email their feedback. This collective power-sharing

through crowdsourcing provided significant monitoring information about the

wildfires. During the time of the fires 1.5 million people viewed KPBS MyMap

and about 1,000 made use of the twitter feed (Majchrzak and Birnbaum-More

2011).

19.5.4 Accessibility of Information

The information that was made accessible by San Diego State University and KPBS

was very important for the people living in San Diego County. The situation during

the firestorms was changing rapidly and traditional media could not satisfy the need

for highly topical local news. The volunteer workers recognized the potential of

web 2.0 technologies for collaboration and coordination and adapted them for

monitoring the situation. They started organizing themselves quickly and gathered

available information about the development of the fires as well as of the official

relief efforts. Providing easy access to the collective online knowledge creation
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tools, a contact point for the people was made available. People in the region were

not mere recipients; they also corrected or reported incidents. Thus, based on web

2.0 tools, users both created and accessed content. The big challenge was to keep

the technical infrastructure working despite the increasing traffic. Demands were

also managed by power sharing with partners. Using the wisdom of the crowds,

volunteers in San Diego could improve the local disaster response capacity and

therefore supported the fire brigade and the rescue teams. The collective vision to

monitor and fight the firestorms could be realized when the last fire was finally put

out after almost three weeks.

19.6 Example Case: Coordination of Disaster Response Via

Digital Media After the 2010 Haiti Earthquake

On January 12th 2010, Haiti was hit by a disastrous earthquake of magnitude 7.0 on

the Richter scale. The epicenter was about 25 km away from the capital Port-au-

Prince (U.S. Geological Survey 2010). It is estimated that up to 300,000 people

were killed and hundreds of thousands left homeless. According to the Human

Development Index, Haiti belongs to the least developed countries in the world and

is the poorest country in the Americas (UNDP 2010). As the infrastructure was poor

to begin with, the damage caused by the earthquake was devastating. The local

infrastructure that would have been necessary to respond to the catastrophe almost

completely broke down and so the Haitian people were not able to take initiative for

disaster and crisis management. Thus, immediately after the earthquake the action

of international relief organizations was initiated. Although the incident cannot be

attributed to climate change the scenario serves as a useful example of coordination

in an environment crisis.

19.6.1 From SMS Broadcasting to Crisis-Mapping Platforms

When the international community arrived in the massively destroyed country,

efforts to coordinate the supporting measures had to be made. In order to localize

and verify emergency cases, use was made of innovative information technology

tools and applications. Within a few days, an ecosystem of traditional media and

new digital media tools for collective online knowledge creation were established.

First of all, the reconstruction and integration of local radio stations was an

important part of setting up and coordinating humanitarian response. In order to

bridge the time until local radio stations could take up their work again, an

information program was developed by the emergency responders. Returning to

work, the radio stations played an important role for supporting the reconstruction

works in the regional communities (Nelson and Sigal 2011).
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19.6.2 Red Cross Short Message Service

The International Federation of the Red Cross used Short Message Service to text

information about health issues. Furthermore, Mission 4636 was launched where

citizens could use the short code 4636 to call search and rescue operations. But after

a while the roughly 800,000 requests also covered other concerns like food, shelter

and missing people. As the messages were written mainly in Haitian creole, local

volunteers translated, categorized and passed on the inquiries to the relief organi-

sations in a collective effort. Furthermore, the information was also geo-located and

formed the database for mapping and verifying incidents on crowdsourcing plat-

forms like Ushahidi.

Volunteer workers also initiated the launch of the crisis-mapping platform haiti.

ushahidi.com. The published content was not only sent by Mission 4636, but also

gathered from different social media sources like Facebook, Twitter or weblogs.

The gained information about emergencies, security or needs like water or shelter

was sorted out and arranged on online maps through participatory action. So the

real-time data could be shared with the emergency responders and became the

standard map used for coordinating their rescue work. The website was accessible

both for aid organizations and the public, and it was also used by the US Marines

and the US Cost Guard (Nelson and Sigal 2011). Apart from Ushahidi, there were

other attempts using crowdsourced maps like the Humanitarian Open Street Map

that pursued the target to provide the disaster responders help to find the way to the

operational areas (ibid).

After the devastating earthquake in Haiti, international aid organizations directly

started their operations. Trying to begin with the disaster response, a variety of

organizations and rescue teams that arrived needed to get along in a destroyed

infrastructure, so it was very difficult to set up their services. In this extreme

situation new forms of collaboration arose, building on collective action and

problem-solving through innovative information technology tools. Being based

on SMS broadcasting and an immediate involvement of local media, initiatives

making use of new digital media developed. Having a strong team of volunteers,

data could be gathered, proved and made available on crowdsourced maps.

Thereby, essential tools for the coordination of the search and rescue-teams were

created. This was made possible through the enormous collaborative effort of the

volunteers. Struggling with the poor infrastructure, other partners like telecommu-

nication companies or the Tufts University Boston volunteered to provide technical

support. Thus, ‘Haiti became the first real-world crisis laboratory for several media

platforms that had only recently emerged’ (ibid). Facilitated by local media, Haitian

citizens participated in the collective disaster relief and did build up a new regional

capacity to provide first aid and prepare the reconstruction works of their homes.
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19.7 Discussion

In this article we show that new forms of collaboration can make a valuable

contribution to dealing with climate change. We only presented a highly eclectic

set of three example cases to illustrate the possibilities of crowdsourcing with

regards to climate change. Neither all challenges nor all benefits of the application

have been discussed in this article; the aim was rather to present an exploratory

introduction to the example cases together with the depiction of social media.

Ospina and Heeks (2010: 17) identify the areas of intersection between ICTs and

climate change monitoring and development: data capture, processing, presentation

and dissemination. We applied the presented example cases to these areas and

provided an outlook.

Regarding data capture each of the presented case examples stands for a differ-

ent aspect in which crowdsourcing might complement governmental or centralized

methods. The BirdWatch database allows a heterogeneous group of regionally

dispersed experts to contribute their information. The fire map during the San

Diego wildfires provided by KPBS relied on very few sources of real-time data at

the actual place of the incidents. And the Ushahidi platform for Haiti overcame the

obstacles of a damaged infrastructure by making SMS and telephone calls a viable

medium for citizens across the country to report incidents and emergencies along

with the monitoring of other social media sources. These possibilities to connect

distributed data sources can be applied to monitor many climate change-related

phenomena on a long-term basis or in real-time. Examples of the phenomena might

be the availability of water, water quality, or biodiversity.

Regarding processing and presentation of data, the BirdWatch campaign enables

the monitoring of bird population represented by sighting numbers on the level of

species and regions as well as in the form of maps. Furthermore, the value of the

San Diego wildfire platform stems from the presentation of fire propagation data on

maps that could be easily interpreted and taken into account for individual action.

Also Ushahidi makes the data actionable through the aggregation of several data

sources and the verification of raw reports by NGO employees who were directed to

possible incidents.

Finally the dissemination of the aggregated data to the concerned audience is the

third feature that makes crowdsourcing valuable. While the BirdWatch data is

being used by experts and even government officials, the KPBS wildfire maps

were helpful because they were directly accessible by any individual with a network

connection who was directly or indirectly affected by the fires. As depicted in the

Ushahidi case, even international rescue teams could act upon the information

given on the platform. Therefore, crowdsourcing involves the possibility to reach

directly affected individuals as well as experts or official decision-makers.

Sticking to the hypothetical example of water management issues, a

crowdsourcing platform could make it possible for those affected to plan the

usage of the resources, for experts or helpers to direct guidance and help to areas
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of need as well as for governmental representatives to base decisions upon acute

and up-to-date data.

In general, more extreme weather events will lead to an increased need to

monitor information and distribute it to those affected. The areas of application

are probably as extensive as the effects of global warming. Be it the change of sea

levels or the melting of ice covers, changes in rainfall patterns or water resources.

Regarding life animals possible applications are biodiversity issues as well as

diseases and animal migration patterns that can be investigated closer through

means of crowdsourcing. Future research could provide a valuable contribution

through a collection and interrelation of a comprehensive set of scenarios for

crowdsourcing in the context of climate change, thereby establishing the success

factors.

As the practices associated with crowdsourcing become more common and more

users have learned how to contribute to distributed online communication forms,

crowdsourcing might even become a regional competence that can help to monitor

climate-related phenomena or deal with the consequences of climate change.

A challenging problem will remain that the emerging regions in the world still

suffer from a ‘digital divide’ and do not offer the infrastructure, affordability and

skills necessary to profit from ICT as much as advanced economies do (Dutta and

Bilbao-Osorio 2012).
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Chapter 20

Beside Adaptation: Concepts for the Future

Simon Spyra and Eike Albrecht

20.1 Introduction

Maybe it was God who in the beginning created heaven and earth (Gen 1,1), who

created mankind (Gen 2,7), who committed nature to us (Gen 2,15). Whether it is a

question of creed or not: Our atmosphere is unique. Its special consistence makes it

possible for the temperature on the earth’s surface to constantly stay at a certain

level, a level at which our environment can unfold and the Garden of Eden can be

preserved and protected. And if God has committed nature to mankind in equal

shares, all humans bear responsibility for protecting and saving the Garden of Eden.

And if not, the same is true by the principle of equity.

However, it is not given that everybody is able to make a contribution to the

same extent and that someone who is capable of contributing (more) will neces-

sarily do so. It is likewise uncertain whether we are capable of fulfilling the biblical

mission at all, and even whether we are able to keep the extent of climate change at

a tolerable level. What has been caused so far is irreversible.1
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1 Cf. The Intergovernmental Panel on Climate Change (IPCC) presented an overall special report

on “Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation

(SREX)”. The 600 pages report in English is available online and can be downloaded at http://

www.ipcc-wg2.gov/SREX. A printed version is available since May 2012 from the IPCC office at

http://www.ipcc.ch. For further interest: the key statements of the SREX, which were comprised

by the Ministry of Education and Science (BMBF), the Ministry of Environment, Nature Conser-

vation and Nuclear Safety (BMU) in cooperation with the German IPCC coordinating group, are

available at http://www.de-ipcc.de/ (as of 01.10.2012).
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Adaptation seems to be the only possible way. It is a distinctive human quality to

adapt to the climate, thus adapting to a changing climate can be considered typically

human behaviour. The causes for climate change are multifactorial. The approaches to

counter climate change are multifactorial: an adaptation through mitigation with the

help of economic principles, the law of supply and demand. Several countries are

convinced of the efficiency of this approach, other countries might follow so that a

worldwide network of the existing systems can be considered. First attempts in this

direction have already been made. In any case, adaptation alone is not enough. Mitiga-

tion is necessary, and—if combined with adaptation—could be part of the solution. But

adaptation and mitigation are expensive and the finances needed for adaptation and

mitigation will increase. Thus, economical instruments may help to direct the invest-

ments to those places and those activities with the largest effect at lowest costs.

This article presents a short overview of the initiatives and mechanisms that

practice climate protection on the basis of economic principles. One of the major

instruments in the climate change regulatory framework is emission trading; there-

fore main emphasis of the contribution is laid to this instrument. Further problem-

solving approaches will also be depicted.

20.2 The European Emission Trading System (EU ETS)

At the moment, the EU ETS is the biggest market for emission rights worldwide. It

comprises more than 90 % of the trading volume worldwide (Kossoy and Guigon

2012, 17).

Apart from the EU ETS, however, there are some other initiatives which are

implementing the principle of the EU ETS. As a result, several national and

regional CO2-reducing initiatives and market mechanisms have emerged in indus-

trial and developing countries since the introduction of the EU ETS. In Australia a

law has recently been passed which establishes a country-wide trading system

according to the cap-and-trade approach by the year 2015 and which is expected

to cover roughly 60 % of the annual Australian greenhouse gas emissions (Austra-

lian Government 2012a).

According to recent statements, the EuropeanUnion andAustraliawill combine their

CO2 emission trading systems (European Commission 2012). With the Emissions

Trading Directive coming into force, the legal ways to do this are in principle already

in place on the European side. Thus, Art. 25 allows the combination with other systems

for the trading of greenhouse gas emissions (Art. 25 Directive 2003/87/EC).

Québec has also prepared its own cap-and-trade plan on the basis of an ordi-

nance,2 and as part of the Western Climate Initiative (WCI) a link to the Californian

system is provided (WCI 2011).

2 Details on this ordinance are available on the site of the Ministry of Environment at http://www.

mddep.gouv.qc.ca/changements/carbone/Systeme-plafonnement-droits-GES-en.htm (as of:

12.11.2013).
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In Mexico and South Korea, too, climate protection laws have been passed by

parliament (Kossoy and Guigon 2012, 73). Particular attention should also be paid

to China, whose number of regional cap-and-trade schemes could form the basis for

a nationwide regulation in the coming years.

In the following, individual country initiatives are examined in more detail.

20.3 The Countries in Detail

In the following section, the activities of selected and most important economics of

the world in respect to climate change are represented.

20.3.1 Australia

In November 2011, the Australian Parliament passed the “Clean Energy Future

Package”3 containing regulations that will establish emission trading in Australia.

On the basis of the Carbon Price Mechanism (CPM), the Australian enterprises

must pay a CO2 tax of 25 Australian Dollars per tonne CO2 until June 2015.
4 After

that the price shall be determined in line with the market (Australian Government

2012b). The CPM is expected to cover approximately 500 business units that are

responsible for 60 % of Australia’s greenhouse gas emissions from the sectors of

power generation, industrial facilities, fugitive emissions and landfills (Australian

Government 2012b).

The CPM is designed for linking to other emission trading systems that operate

internationally (Kossoy and Guigon 2012, 77). Accordingly, the intention has

recently been declared to grant Australian companies after 2015 the right to provide

CO2 allowances, which they acquired on the European market, in order to meet

their legal emission tax obligation (European Commission 2012, 1).

3 Detailed information on the “Clean Energy Future Package “is available at http://www.

cleanenergyfuture.gov.au/ (as of 12.11.2013).
4Meanwhile, the new Australian Government, already promised within the election campaign,

will withdraw from the CO2-Tax (Source: Liberal Party of Australia, available at http://www.

liberal.org.au/latest-news/2013/09/10/tony-abbott-interview-david-koch-and-samantha-

armytage-sunrise (as of 12.11.2013)).
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20.3.2 New Zealand

New Zealand introduced its emission trading system with effect from 1 July 2010.

Annually, about 30 million tones of CO2 are offset through this system.5 In contrast

to other emission trading schemes, in particular the EU ETS, which initially only

included CO2-emissions from industry, the New Zealand system has from the

beginning also included the sectors of waste management, fisheries, forestry as

well as agriculture (CO2-Handel.de 2012).

20.3.3 North America

In 2007 the “Western Climate Initiative (WCI)” was launched that brought together

the Canadian provinces of British Columbia, Manitoba, Ontario, Québec and the

U.S. State of California to design through their joint efforts harmonized cap-and-

trade rules with the intention to enact the ideas found into respective national laws,

to implement these and integrate them into the respective legal systems (Kossoy

and Guigon 2012, 83ff.).

20.3.3.1 California

As of 1 January 2013, regulations are in force to establish a Californian emission

trading scheme. In the first one-year commitment period till 2014 large stationary

emitters of the industrial and power sector are comprised that emit at least 25,000

tCO2eq per year (Kossoy and Guigon 2012, 84). In the second commitment period

from 2015 onwards, the sectors transport, buildings and industrial fuels will also be

included (ibid.).

20.3.3.2 Québec

In November 2009 Québec adopted the goal of reducing its greenhouse gas

emissions by 2020 to 20 % below the base level of 1990. As a key tool for achieving

this, a cap-and-trade program, which was developed in the context of the WCI and

adopted in December 2011, shall also be used.6 Since 2013 industrial and power

plants with emissions of more than 25,000 tCO2eq per year have been recorded.

5 Cf. and for further information the New Zealand government, available at http://www.

climatechange.govt.nz/emissions-trading-scheme/ (as of 12.11.2013).
6 This cap-and-trade program is part of “Québec’s Climate Change Plan”. (Source: Ministry of

Sustainable Development, Environment and Parks of Québec 2008).
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Fuel dealers in the transport and construction sectors will be included in the trading

system from 2015 (Government of Québec 2012).

20.3.3.3 Alberta

As early as 2007 Alberta adopted a compulsory trading system for greenhouse gas

emissions depending on emission intensity on the basis of the first Canadian

greenhouse gas reduction legislation. According to the legislation of the Climate

Change Emissions Management Act (CCEMA), approximately 100 plant operators

with annual emissions of more than 100,000 tCO2eq have to reduce their emissions

by 12 % every year, compared to the baseline period of 2003–2005 (Province of

Alberta 2009).

20.3.3.4 British Columbia

The “Greenhouse Gas Reduction Targets Act” (GGRTA) that came into force in

2007 commits the government of British Columbia to reduce their greenhouse gas

emissions by 33 % in the period 2007–2020 and by at least 80 % by 2050

(Government of British Columbia 2007). Especially public sector organisations7

are also obliged by this law to adhere to standardized climate neutrality for the year

2010 and each subsequent calendar year thereafter (ibid.).

20.3.4 Republic of Korea (South Korea)

Early in 2010 the Republic of Korea adopted the legal framework for emission

reductions and green growth (Republic of Korea 2010). It is intended to establish a

national emission trading system as key instrument of the national policy on climate

protection policy (United Nations Economic and Social Commission for Asia and

the Pacific (ESCAP) 2012). In the beginning of 2015 the South Korean emission

trading system will start. The aggregate trading system will comprise companies

that emit more than 125,000 tCO2eq per year and plants which emit more than

25,000 tCO2eq per year (Kossoy and Guigon 2012, 91).

7 Detailed information on “Clean Energy Future Package” is available at http://www.

cleanenergyfuture.gov.au/ (as of 12.11.2013).
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20.3.5 Mexico

In support of the Mexican goal to reduce greenhouse gas emissions by 30 % by the

year 2020, a climate protection law was passed in April 2012. As framework

legislation it opens up scope for the government to encourage the development of

mitigation and adaptation measures. This framework legislation gives the govern-

ment the authority to implement programs, policies and measures to avoid green-

house gases. This also includes an emission trading system (Kossoy and Guigon

2012, 92).

20.3.6 China

As early as 2009 the first domestic carbon-reducing market mechanisms developed

that were triggered by voluntary initiatives. In order to record emissions of agri-

culture and forestry, the “Panda Standard” emerged in 2009 and the “China Green

Carbon Foundation” (CGCF) in 2010.8 In the municipality of Tianjin a voluntary

market for heat suppliers of residential buildings was launched in 2010, based on

the intensity of emissions (Kejun 2012, 97).

In March 2012 the government in Beijing was the first of China’s provinces and

municipalities to put up for discussion a draft of a proposed mandatory emission

trading system, the operational phase of which is to begin in April 2014 (Kejun

2012, 98). The sectors to be covered by the ETS, which will be functioning then,

have not been explicitly listed yet, but it is clear that companies are comprised that

emitted more than 10,000 tCO2eq per year in the years 2009–2011 (ibid.).

20.3.7 Japan

The Japanese carbon market can be divided into different sectors. In addition to the

first sector, at international level, there is a second that started a cap-and-trade

scheme as a local trading system. This covers the main facilities and buildings

within Greater Tokyo having its first commitment period from 2010 to 2014 and a

second from 2015 to 2019.

Third, at the national level, the Ministry of Environment launched the Japan

Voluntary Emissions Trading Scheme (JVETS) in 2005. As part of the JVETS, the

voluntarily participating organizations have to adopt legally binding CO2 reduction

8 The Panda Standard is a certification scheme for domestic and forestry offset projects initiated by

the China Beijing Environment Exchange, BlueNext, Winrock International, and the Asian

Development Bank. The China Green Carbon Foundation was launched in 2010 by China’s

State Forestry Administration. Source: Wang (2011).
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targets. Fourth, at the national level two voluntary crediting systems exist in parallel.

The first is a Domestic Credit System which was introduced in October 2008. In this

program large enterprises offer technology, financing and other support for small

and medium businesses, but also for civil society (businesses and households),

transport and other sectors and verify a reduction in greenhouse gas emissions

achieved through credits. In addition, the Ministry of Environment established the

“Japan Verified Emission Reduction (J-VER) Scheme”. It is a system for verifying

credits generated by reducing/removing greenhouse gases through national compen-

sation projects. Japan’s involvement at international level has been declining,

despite its primary origin. Thus Japan does not participate in the second commitment

period of the Kyoto Protocol (Mizuno 2012, 102).

20.3.8 Switzerland

In the revised CO2-Act,
9 Switzerland’s climate change objectives and measures

until 2020 are fixed. In Articles 15–21, the new version defines a Swiss emission

trading system which is “highly compatible with the EU ETS, and which is to be

linked with the EU ETS through bilateral agreements”. The CH ETS has only a few

significant deviations from EU ETS,10 so that the CH ETS is designed according to

the cap-and-trade principle and has a pre-determined absolute cap on emissions.11

Comparable with the EU ETS, the emissions cap is reduced by 1.74 % each year.

20.4 Other Initiatives

In addition, for example, Belarus, Chile, Costa Rica, Colombia, Indonesia, Jordan,

Kazakhstan, Morocco, South Africa, Thailand, Turkey, Ukraine or Vietnam have

developed for their economic development mechanisms in the area of greenhouse

gas reduction, renewable energy and energy efficiency (Kossoy and Guigon 2012,

104).

All these initiatives could be linked to each other, thus further contributing to

reducing greenhouse gas emissions. A link will be even more important in view of

the fact that the prospects established by international treaties are not good.

9 The bill is available on the sites of the Federal Administration for the Environment (BAFU) at

http://www.bafu.admin.ch/klima/00493/06577/12209/index.html?lang¼de (as of 12.11.2013).
10 Thus fossil-thermal power plants, that need to offset their emissions in accordance with Article

22 of the Law on CO2, are not subject to the CH-EHS. In contrast to most EU countries, however,

waste incineration plants are included in the CH ETS and medium-sized enterprises are given the

opportunity to participate voluntarily. Pending a link with the EU ETS the auctioning is also

regulated differently.
11 Cf. Art. 18 CO2-Law new version.
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The climate summit in Doha has ended with a rather weak compromise and agreed

an extension of the Kyoto Protocol into a second commitment period. But in this

second Kyoto phase (KP II), which started on 01.01.2013 and runs until the end of

2020, only nine other countries, apart from the 28 EU member states, commit

themselves to fixed reduction targets.

Furthermore, the EU only represents probably 11 % of the global emissions of

today; all of the Kyoto countries for the second commitment period emit only 15 or

maybe 16 % of global greenhouse gas (Hedegaard 2011). On the other hand, the

former Kyoto countries Japan, New Zealand and Russia no longer have set climate

targets for the second commitment period. Canada has left the group with notifica-

tion from 15 December 2011.12 The USA, which have signed but have never

ratified the Kyoto Protocol, still do not belong to the group.

Comparatively the behaviour at international level is in parts highly contradic-

tory to the initiatives and efforts at national level. Just to mention the situation in the

two largest emitting countries: Between 2005 and 2011, the USA have reduced,

even though not obliged by international agreements, their greenhouse gases

emission by 6.9 % (EPA 2013) and rank worldwide number two regarding the

development of renewable energy projects. China, even though meanwhile the

biggest emitter of greenhouse gases in the world with a dramatic increase in even

the per capita emission, is leading this list and is the biggest developer of renewable

energy projects. Also recent policy changes give the impression that China’s new

government under Premier Minister Li Keqiang is obviously moving forward to a

more efficient and environment and climate friendly policy, as a recently published

directive “Opinions of the State Council on Accelerating the Development of

Environmental Industry” indicates (Traufetter and Zand 2013).

This discrepancy of weak international commitment and rather progressive

national action continues to intensify, because in the context of the second period

of the Kyoto Protocol states are only allowed to trade emission credits on a very

limited scale. What will happen to such pollution allowances after 2020 has not

been settled so far.

A timetable for negotiating a comprehensive climate contract by 2015 was

agreed upon. The contract is to be completed by that year so that it can enter into

force in 2020. The USA as a party to the UNFCCC is participating in the negoti-

ations for the successor protocol to the Kyoto Protocol as well.

12 Notification C.N.796.2011.TREATIES-1, accessible at http://unfccc.int/files/kyoto_protocol/

background/application/pdf/canada.pdf.pdf (as of 14.09.2013).
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20.5 Findings and New Concepts

To keep the agreed policy targets of a warming of two degrees above pre-industrial

times,13 the current system, even if well improved, is not sufficient. The possible

consequences of a stronger temperature increase are subject to several prognoses

and rather well-described (WBGU 2009, 9ff.). On the other hand, any success of

reduction in those developed states having fulfilled their obligations in respect to

reduction to climate change (like the EU), are more than compensated simply by the

increase of emissions of fast developing countries. China is meanwhile the world’s

biggest emitter; India is in total emitting more greenhouse gases than Germany,

Great Britain and France together. This may be explained by the large population in

these states. But in several cases even the per capita emissions of non-annex I states

exceed the annual per capita emission of highly industrialized states. Examples are

Qatar (49.05 t/per capita), the Emirates (24.98 t/per capita), Saudi Arabia (16.57 t/

per capita), South Korea (10.40 t/per capita) and meanwhile even China (7.20 t per

capita) bringing its per capita emissions within the range of 6–19 tones per capita

emissions of the major industrialized countries. These states are still non-annex-I

states to the UNFCCC which means in the sense of the agreement they are regarded

as developing states. But these countries are in several aspects more comparable

with the annex-I-states than with a developing state in the general meaning. South

Korea’s GDP per capita (based on purchasing power parity 2012) is according to

the World Bank statistics14 30,801 US$, almost as high as the GDP of the EU

(25,500 €15 ¼ 33,894 US$). The GDP in the Gulf States is even higher (Qatar

2011: 86,507 US$; Kuwait 2011: 49,001 US$; United Arab Emirates 2011: 42,384

US$).16 China’s financial reserves in December 2011 (without gold) were reported

being 3.18 trillion US$17 and are estimated meanwhile more than 3.3 trillion US$

(Urbánek 2013), thus financial reasons for a development change could not be an

argument.

13 Copenhagen Accord, Decision 2/CP.15, 18 December 2009, FCCC/CP/2009/11/Add.1, avail-

able at http://unfccc.int/resource/docs/2009/cop15/eng/11a01.pdf, (as of 14.09.2013); Cancun

Agreements, Decision 1/CP. 16, 10 December 2010, FCCC/CP/2010/7/Add.1, available at

http://unfccc.int/resource/docs/2010/cop16/eng/07a01.pdf, (as of 14.09.2013).
14 Accessible at http://data.worldbank.org/indicator/NY.GDP.PCAP.PP.CD?order¼wbapi_data_

value_2012+wbapi_data_value+wbapi_data_value-last&sort¼desc, (as of 14.09.2013).
15 Data from Eurostat for 2012, accessible at http://epp.eurostat.ec.europa.eu/tgm/

refreshTableAction.do?tab¼table&plugin¼1&pcode¼tec00001&language¼en, (as of

14.09.2013).
16World Bank data for 2011, accessible at http://data.worldbank.org/indicator/NY.GDP.PCAP.

PP.CD, (as of 14.09.2013).
17 As reported by Chinability, accessible at http://www.chinability.com/Reserves.htm, (as of

14.09.2013).
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Canada has not accepted an originally agreed international responsibility and

withdrew the Kyoto Protocol just in time before the first commitment period

ended.18 This action became effective for Canada on 15 December 2012 in accor-

dance with Art. 27 para 2 of the Kyoto Protocol. The USA as the largest economy in

the world and still one of the richest countries worldwide is reluctant to interna-

tional binding commitments, as seen at the Cancun Summit from 29 November to

10 December 2010 (Weiss 2010).

All together, this is in the urging matter of climate change policy not acceptable

anymore in ethical, political, societal and moral respect. And, the argument, the

industrialized states have a historical responsibility for the emissions of greenhouse

gases in former times, is not helpful. A historical responsibility for the times before

1990 is difficult to argue. 1990 can be regarded as the earliest year, where the

reasons and effects of climate change were obvious and international negotiations

for a climate change convention started (WBGU 2011, 39), thus political action of

states against the emission of greenhouse gases could be expected (WBGU 2009,

25), but is politically probably not agreeable (WBGU 2009, 27). Regardless to

which extent historical responsibilities are accepted by the industrialized states, this

does not justify the unlimited emission of greenhouse gases by developing (and

developed) states. There is no international customary law allowing states to make

the same mistakes as others.

Thus, new ideas are needed and have to be based on the requirement that data

reported are accurate and not obviously falsified.19

Why not—taking in account the idea of an equal share of the natural resources—

setting a certain budget of greenhouse gases emission rights for states or individ-

uals, as proposed by several initiatives. For example, the German Advisory Council

Global Change (WBGU) has suggested in a special report “Solving the climate

dilemma: The budget approach” (WBGU 2009), a budget approach for states with

consideration of different alternatives of calculating the budget of states and

discussion on the feasibility and effects of such a new idea.

Similarly to the budget approach, the German chancellor Angela Merkel has

launched an initiate to a per capita emission of 4 tonnes. The Indian Economist and

Deputy Chairman of the Planning Commission of India opts for a per capita

greenhouse gases emission cap of 2 tonnes annually (Rediff online 2009), also

experts opt for a maximum per capita emission of 2 tonnes (Focus-online 2008).

A budget approach-based system has several advantages. In Sect. 5.6 of the

special report of the German Advisory Council Global Change ten arguments for

the budget approach are listed (WBGU 2009, 38ff.):

18 Notification C.N.796.2011.TREATIES-1, accessible at http://unfccc.int/files/kyoto_protocol/

background/application/pdf/canada.pdf.pdf, (as of 14.09.2013).
19 In 2010 alone, there exists a gap between the sum of GHG emissions of the provinces in China

and the official report for China as a whole of 1.4 billon tones of CO2 (¼5 % of the annual global

emissions of CO2) (Source: Dabo Guan et al. 2012, 672 ff).
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1. Global responsibility, equity and precaution

2. Radical simplification of climate negotiations

3. Foundation for an historical climate compromise

4. Transparent emission budgets

5. Leeway at national level is linked with accountability at international level

6. Incentives for long-term action

7. Scarcity increases efficiency

8. Climate protection strengthens competitiveness

9. New prospects for international cooperation

10. Definite framework for a low-carbon world economy

These arguments are self-explaining and could be a justification and incentive to

try a radical new start in global climate policy.
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