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AdApting to  ClimAte ChAnge 
 thresholds,  Values,  governance

Adapting to climate change is one of the most challenging problems facing 
humanity. the time for adaptation action to ongoing and future climate change is 
now upon us. living with climate change involves reconsidering our  lifestyles and 
 goals for the future, which are linked to our actions as individuals, societies and 
governments worldwide. this book presents the latest science and social science 
research on how and whether the world can adapt to climate change. Written by 
some of the world’s leading experts, both academics and practitioners, on  govern-
ance,  ecosystem services and human interactions, the book examines the nature of 
the  risks to ecosystems and the  thresholds of change. it demonstrates how  values, 
 culture and the constraining forces of  governance can act as significant  barriers and 
limits to action. Adaptation will not be costless, indeed it will be painful for many. 
As both an extensive state-of-the-art review of science and as a holistic assessment 
of  adaptation options, this book is essential reading for all those concerned with 
responses to climate change, especially researchers, policy-makers, practitioners 
and graduate students.

the main features include:

historical, contemporary and future insights into adaptation to climate change•	
Wide-ranging coverage of  adaptation issues from different perspectives: climate sci-•	
ence,  hydrology,  engineering, ecology, economics, human geography, anthropology and 
political science
Contributions from leading researchers and practitioners from around the world.•	
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preface

Almost every day new scientific  evidence suggests that the  climate is changing due 
to  human action and will continue to change over our lifetimes and those of the 
next generations. it would be inconceivable that humans, as the most adaptable of 
 species, would not adapt to this challenge. But the state of science about how and 
whether we adapt and the cost and consequences of such adaptations is nowhere 
near that of science of atmospheric change. of course, societies adapt all the time 
to diverse  risks and challenges. So, drawing on theoretical and empirical research, 
we should be able to discern how adaptation to a changing climate will proceed. 
herein lies the impetus for this book.

Until recently, adaptation has been somewhat sidelined, or some would say, 
actually tabooed, in the  climate change discourse. many argue that investing in 
adapting to the  impacts distracts from the major task of mitigating the causes 
of anthropogenic  climate change by reducing  greenhouse gas emissions. others 
are convinced that adaptation will automatically happen, once  environmental 
changes become visible. But the time for adaptation action has arrived and the 
demand for  information and rigorous science in this area is increasing exponen-
tially. the  funding for adaptation research is growing, and so are the questions 
that need to be addressed. many of these questions are directly related to the 
process of adaptation, and to one overarching question: can we live with climate 
change?

in this book we examine whether there are  real limits and  constraints to adapt-
ing to the  impacts of climate change that is already observed and which is pro-
jected for the future. the book is interdisciplinary because adaptation involves 
deliberate changes and  decision-making about resources,  values and priorities. the 
volume spans the natural sciences related to climate change and  ecological change, 
as well as social science analysis of  decision-making, involving contributions from 
economics, anthropology, political science and human geography. taken together, 
the chapters paint an illuminating picture of historical, contemporary and future 
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adaptation actions, and draw on work from the developing world,  europe and the 
Americas, as well as the international policy landscape.

We show that adaptation is necessary, but also fraught with difficulties and 
 challenges. Adaptation in ecosystems and in society will not advance in a smooth 
manner in response to slow trends in climate parameters such as temperature. Rather 
it is a messy business involving societal  decision-making,  attitudes to acceptable 
 risks, and structural  constraints within society. the  scale of the necessary  trans-
formations of societies and economies to face the coming climate change is enor-
mous. even if rigorous  greenhouse gas mitigation efforts are pursued, the climatic 
changes that are anticipated to occur over the next decades will require changes in 
 infrastructure, in  behaviour and more fundamentally, in society’s relationship with 
its environment. this book shows that even moderate levels of climate change can 
be difficult to adapt to due to  constraints in physical and biological systems, due to 
 culture and values in making collective decisions, and due to inertia in  governance 
systems.

Questions of whether and how adaptation will occur have been central to our 
own research over the past five years. We have helped to steer two major research 
programmes: the adaptation programme of the tyndall Centre for Climate Change 
Research in the UK and the project on the potentials of and limits to Adaptation 
in norway (plAn), funded by the Research Council of norway. We also worked 
closely together in the  ipCC Fourth Assessment Report on adaptation, where we 
became more convinced that adaptation is severely limited if it is to be the head-
in-the-sand, primary response to the coming climate crisis. As we presented this 
work in  norway, in the UK and internationally, we realised that although adapta-
tion occurs around the world in very different historical, cultural and policy con-
texts, the processes, the constraints and the ways forward for sustainable action 
are common to all. We convened a conference at the Royal geographical Society 
in  london in February 2008 on this topic. the resulting papers, selected through 
rigorous peer review, are the basis of this book.

We thank the  funding bodies of our underlying research, and of the conference 
from which this book derives for support. in the UK these are the research coun-
cils who support the tyndall Centre: natural and environment Research Council, 
engineering and physical Science Research Council and the economic and Social 
Research Council. in  norway, the research and conference was supported by the 
Research Council of  norway’s noRKlimA programme. internationally, the con-
ference was supported by the global environmental Change and human Security 
(geChS) project of the ihdp. We thank colleagues and supporters of the plAn and 
geChS projects, who recognise that understanding adaptation to climate change  
in any particular place requires an international research endeavour. We also thank 
colleagues in the tyndall Centre, particularly nigel Arnell, emma tompkins, 
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mike hulme and the present adaptation team for stimulation and  discussions over 
the years. the tyndall Centre is unique in its spirit of scientific openness and true 
interdisciplinarity – traits that deserve nurturing and preservation.

We thank the participants to the conference, and especially extend our thanks 
to many within our organisations who contributed to the production of this book 
and for stimulating the scientific learning and refinement that occurred at the con-
ference. these include Jacquie gopal, Vanessa mcgregor, helen Adams, lauren 
Roffey, Anita Wreford, Saleemul huq, mike hulme, diana liverman, Andrew 
Watkinson, Bo Kjellen, Chris West, Roger Street, Siri mittet, Asher minns, linda 
Sygna and Kirsten Ulsrud. We also thank our colleagues in the  ipCC, particularly 
Shardul Agrawala, monirul mirza, Cecilie Conde, Juan pulhin, Roger pulwarty, 
Barry Smit and Kyoshi takahashi, as well as colleagues in the tyndall Centre for 
discussions which initially stimulated our thoughts towards this volume. Finally we 
thank professor Bob Watson of the tyndall Centre for his contribution to the Royal 
geographical Society conference and for encouragement towards seeking the mes-
sages for policy and government from this endeavour.
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1

Introduction

look out the window and assess  the weather. if it is hot, change into a lighter shirt. 
if it is raining, take an umbrella. this is adaptation to changing weather.

Adaptation to changing  climate is a different matter. the climate may change 
either slowly or rapidly, and the changes may be irreversible and impossible to 
predict with any  accuracy. the simple principles of adapting to changing weather 
begin to break down when the climate changes. in the context of climate change 
the options for adaptation may involve relocating homes, moving cities, changing 
the foods we grow and consume, seeking  compensation for economic  damages, 
and mourning the loss of our favourite place or  iconic species. the difference 
between adapting to changing weather and adapting to a changing climate lies both 
in the time-frame and in the significance of the changes required. moreover, the 
consequences of not adapting to climate change may be far more serious than not 
adapting to changing weather.

there are two aspects of climate change that have profound significance for 
adaptation. First is the growing recognition that the weather is no longer ‘natural’. 
While the weather varies and changes seasonally as part of the natural rhythm of 
our lives, climate change, as it is presently observed, is now beyond all reasonable 
doubt driven by human activities. this induces a feeling, for some, that the world is 
sullied, and nature itself is at an end (mcKibben, 1999). Adapting to changes that 
are caused by humans thus involves changing our understanding of our relationship 
to the  climate system. the second aspect of climate change that has implications 
for adaptation is that it involves harm to some (now and in the future) on the basis 
of gain to others (in the past, present and future). hence climate change raises 
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questions of  justice,  responsibility and obligations. if human activities are driving 
 climate change, then adaptation involves issues such as compensation and liability. 
‘Blaming the weather’ is no longer a benign and apolitical excuse for uncontrol-
lable natural phenomena . instead, adaptation to climate change is both a social and 
a political process.

these social and political dimensions form the backdrop for the analyses pre-
sented in this book. here and in the following chapters we analyse how adaptation 
occurs, how it may be limited by unknown and sometimes  non-linear responses in 
physical and biological systems, and how societies act both in terms of the  values 
that they hold and the  collective action that they undertake.

We already know that adaptation is necessary – the  impacts of climate change 
are already apparent or in some cases predictable with some certainty, as discussed 
in numerous reports of the intergovernmental panel on Climate Change  (ipCC) 
(parry et al., 2007). While there are many  uncertainties concerning present and 
future adaptation to a changing climate, the book presents emerging findings that 
have major implications for current discussions and debates about climate change.

First, the chapters in this book suggest that adaptation to climate change is, in 
general, a desirable outcome: adaptation will often, for example, promote other 
 benefits that can lead to equitable and  sustainable development. Building resilience 
and the  capacity to adapt to climate change promotes  flexibility, learning and pro-
tection of ecosystems from shifting into ultimately undesirable states and provides 
common good resources to cope with change in general as well as direct social and 
environmental  benefits.

however, even with such ancillary  benefits, this book also shows that building 
resilience in the face of a changing climate is not going to be costless. in fact, adap-
tation may involve significant  transformations rather than  incremental changes, 
some of which will be painful to those in societies reluctant to, or not able to, 
embrace change. international action and  funding may be required to assist in 
promoting resilience, not only to finance  adaptation projects, but also to facilitate 
the exchange of knowledge and practices that embrace a  resilience approach to 
adaptation.

But if adaptation is indeed such a universally ‘good thing’, then why does it not 
occur spontaneously, for the benefit of all? herein lies the second major contri-
bution of this book: adaptation is limited as a response to the climate crisis. We 
argue that global- scale analyses of adaptation cannot capture the  complexity and 
diversity of changes that are already taking place in response to climate change, nor 
can they capture the significance of the losses that are already being experienced. 
the limits to adaptation, as a response to climate change, depend on  ecological 
thresholds, individual and cultural  values, and  institutions and  governance. As these 
social, physical and ecological factors together will determine whether adaptation is 
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successful, analyses that overlook one aspect may present a dangerously misleading 
understanding of the consequences of climate change.

third, the analysis in this book suggests strongly that the science of adaptation 
to climate change cannot determine an optimal path between abating the cause of 
climate change (mitigating greenhouse gas emissions) and adapting to the  risks 
of climate change, at least at the global  scale. Framing the global problem of cli-
mate change as a  trade-off between  ‘mitigation’ and ‘adaptation’ in effect involves 
accepting climate change that may breach too many potential  thresholds and lead 
to a loss of resilience, causing harm to people and places that cannot readily be 
compensated. Accepting, and working towards achieving, a safe level of global 
climate change involves judgements in the present which may easily be seen in 
the future (page, 2006; Caney, 2008). Furthermore, in popular  discourse,  mitiga-
tion and adaptation involve actions and processes that are invariably intertwined 
and feed into each other; blurring, therefore, a more localised level, the distinction 
between the two.

 Adaptation and its limits

the calculus between adaptation to  climate risks and mitigative action to reduce 
emissions is fundamentally difficult, given the  uncertainty created in the global 
experiment of climate change. Yet, as gardiner (2004) portrays the distinction, 
the future can be characterised as a choice between either simply adapting to the 
consequences of unabated climate change or reducing the  risks through abatement 
( mitigation) of climate change. in the first case the world will be adapting to ‘sud-
den unpredictable large  scale  impacts which descend at random on particular indi-
viduals, communities, regions and industries and visit them with pure irrecoverable 
 costs’ (p. 574). this can be compared to  mitigation-led strategies where adaptation 
would be ‘addressing gradual, predictable, incremental  impacts, phased in so as 
to make adaptation easier’ (p. 574). Stern (2007), dietz et al. (2008) and others 
argue that economics has (some of) the tools to make judgements on the  trade-
offs between  mitigation and adaptation, or at least to make them explicit. parry 
et al. (2008) and many others argue that there is indeed a globally optimal strategy 
between  mitigation and adaptation. other approaches suggest that multiple met-
rics, coupled with knowledge and judgement of unacceptable  thresholds in  earth 
systems, can provide the necessary global  scale analysis of the  trade-offs between 
coping with the consequences of climate change or reducing them through decar-
bonising the  economy to mitigate the  risk in the first place (Schneider and lane, 
2006; Schneider et al., 2007; lenton et al., 2008). All of these approaches rely on 
being able to identify a safe level or rate of change, or at least a socially acceptable 
level of  risk to be avoided.
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All of the chapters of this book analyse adaptation in the explicit recognition 
that adaptation is not a simple and straightforward substitute for action to prevent 
climate change in the first place. in focusing on what can and should be done in the 
face of unavoidable climate change, we are acutely aware of the dangers of ‘making 
the case for adaptation a self-fulfilling prophecy’ (gardiner, 2004, p. 574). much 
of the severe and potentially  catastrophic climate change is eminently avoidable 
through early and sustained action to reduce emissions of  greenhouse gases. Such 
reductions can occur through many channels –  individual  behaviour, the devel-
opment of new technologies, government regulations and new architectures for 
international co-ordinated action (Barrett, 2007;  Stern, 2007, 2008). Although the 
mechanisms and means for such  mitigation measures are well known, whether the 
necessary  mitigation actions are taken is nonetheless dependent on the ability and 
willingness of societies and ecosystems to cope with and adapt to climate change.

how to respond to climate change at the global  scale is not, however, a simple 
 trade-off between the economic  damages of climate change  impacts and the eco-
nomic  costs of reducing fossil-fuel dependency. the  trade-offs are more complex 
for a number of reasons. First, as the chapters of this book point out, individual 
 species and natural communities are directly limited in their adaptation  capacity. 
While it is possible to envisage how  ecosystem services that are of value to humans 
will be affected by climatic changes, many of the ecological  impacts are funda-
mentally unknowable in terms of  ecological processes and  surprises.

Second, from many philosophical positions and belief systems, ecosystems have 
intrinsic value over and above the services they provide to humans. From these per-
spectives, there is a moral imperative to avoid climate change that threatens global 
and local extinctions of  species, even if non-humans do not have explicit rights 
within many national and international legal frameworks. Such moral imperatives 
may appear to be vague and outside the domain of the politics of climate change, 
but they are not. the imperative to protect non-human  species are embodied in 
law and  culture throughout the world: from Un World heritage Sites to the US 
endangered Species Act, through to  stewardship  ethics in all major world reli-
gions. in addition, a material rationale for  conservation can be justified by the 
emerging realisation that ecosystems provide  supporting,  regulating and  cultural 
services that underpin human life and  well-being (as described in the  millennium 
ecosystem Assessment, 2005).

Finally, new observations of climate and the  impacts of climate change and new 
models based on improved understanding of  physical processes of climate change 
continually emerge, raising new and penetrating insights and potentially dire  scen-
arios of future climate change. For example, since the ipCC Fourth Assessment 
Report was published in 2007, new projections from global assessments suggest 
that observed and projected sea level rises may in fact exceed those reported in 
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 ipCC (hansen, 2007; Rahmstorf, 2007) but that there are high levels of  uncertainty 
around projections of sea level change that could rise by up to 7 metres with loss of 
land-based ice sheets in  greenland and  Antarctica.

Similarly, new reviews suggest that  aerosols from traditional pollutants con-
tinue to mask regional warming trends and that these pollutants are likely to be 
reduced in many countries due to their  health impacts. the combined effect will 
be to unmask the real warming trend raising global mean  temperatures above those 
previously estimated in stabilisation  scenarios (Ramanathan and Feng, 2008). the 
world is, therefore, potentially already committed to 2.4 °C warming due to emis-
sions even up to 2005. Research on ocean  acidification has also introduced new 
questions about the future of  marine ecosystems under climate change (orr et al., 
2005; hoegh-guldberg et al., 2007). these new findings suggest that the probabil-
ity of global society being required to adapt to climate and resource states hugely 
different from today’s is indeed high and that  radical changes in where and how we 
live are likely to be necessary .

The challenge of adaptation

the critical and overarching challenge of climate change is how and when to act in 
the face of scientific  evidence. As we demonstrate in this book, this is more multi-
faceted than simple models suggest. First, ecosystems and  social–ecological sys-
tems can absorb significant perturbations if they are resilient. But when  thresholds 
are breached, they often undergo significant  regime shifts into alternate states that 
may be equally resilient, yet are often undesirable from human perspectives.

Second, the  impacts and consequences of climate change can be valued accord-
ing to different metrics, which include but are certainly not limited to economic 
measures. For example, Schneider et al. (2000) identify five numeraires for judging 
the significance of climate change  impacts, including  monetary loss, loss of life, 
 biodiversity loss,  distribution and  equity, and  quality of life. Adaptations measures 
taken by individuals, communities, groups and generations may reflect one metric 
over another, and be closely tied to prioritised  values. When it comes to decisions 
on whether or not to act in the face of scientific  evidence about climate change, 
the question inevitably arises of whose  values count. the  values that are pursued 
and those that are ignored can easily become enmeshed in the politics of climate 
change adaptation.

third, the  implementation of adaptation is essentially a  governance issue. 
Adaptation involves deliberate action, or inaction, taken by individuals and through 
 collective action.  governance involves processes through which we engage with 
our environment and the rest of society:  governance involves those activities which 
make a ‘purposeful effort to guide, steer, control or manage sectors or facets of 
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societies’ (Kooiman, 1993, p. 2). the dilemmas of  governance concern the location 
of  power and influence within society, relating again to whose  values count, and 
to the presumption of collective wisdom over myopic individual choices taken on 
the basis of self interest (Adger and Jordan, 2009). the  scale of adaptation action 
required is enormous, yet at the same time the geopolitical systems that are in the 
thrall of the carbon  economy creates massive inertia. Under these circumstances it 
is not enough to simply state that resources should be shared, adaptation should be 
funded through international transfers, or people and settlements should move in 
the face of  risk. these actions will not take place. economists label these inertias 
as  market  failure or government failure. this book shows the  governance chal-
lenges of promoting necessary adaptation are significant even if they are largely 
assumed away in simple models of adaptation action. in reality, the  governance of 
adaptation is likely to be complex and somewhat messy – a legacy of past modes 
of operating combined with the persistence of outdated paradigms that make it 
difficult to enact effective adaptations to an issue as complex and multifaceted as 
climate change.

The implications of  thresholds for adaptive action

A threshold is defined as ‘a level or point at which something starts or ceases to 
happen or come into effect’ (Soanes and Stevenson, 2008, p. 1502). there are many 
thresholds for adaptive action, and they generally fall into two categories. First, 
there are thresholds at which adaptive actions first appear. these are the levels 
or points when responses come into effect and reduce  vulnerability to the nega-
tive effects of climate change. Second, there are thresholds beyond which adaptive 
actions cease to be effective in reducing  vulnerability. these can, in effect, be 
considered limits to adaptation, in that adaptation no longer represents a successful 
response to climate change. While the first type of threshold is important for initi-
ating positive actions in response to climate change, the second type is of greater 
concern, as it defines the changes that cannot be adapted to, as well as the losses 
that will be incurred as a result of climate change.

Current scientific  discourses on limits to adaptation focus on immutable thresh-
olds in biological and technological parameters, or even in unaffordable economic 
 costs. thus 2 °C of global mean warming is regarded as a threshold of dangerous 
anthropogenic interference for its  impacts on sensitive ecosystems such as  coral 
reefs (Schellnuber et al., 2006). But framed another way, adaptation by humans is 
endogenous to the way in which society operates and hence any limits are contingent 
on parameters such as  ethics,  knowledge, attitudes to  risk and cultural  constraints 
on action (Adger et al., 2009). meze-hausken (2008) similarly argues that although 
some thresholds can be quantified (most often by experimental design where other 
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variables are held constant, or by  statistical analysis), others ‘can only be defined 
through subjective assessments of levels of acceptable  risk and impact, as well as 
on expectations and experience’ (meze-hausken, 2008, p. 318). For meze-hausken 
(2008) adaptation is considered the adjustment to a response or impact, with the 
possible consequence of either increasing or reducing the threshold level. in other 
words, thresholds may change over time, depending on adaptive actions. this rep-
resents a third type of threshold – a dynamic threshold that is itself influenced by 
adaptation measures. this draws attention to the importance of assessing the impli-
cations of adaptation measures for thresholds, not only from physical or ecological 
perspectives, but also from social, cultural and experiential perspectives.

Reducing the  vulnerability of households and communities to climate change 
has been identified as a key response by both the climate change and disaster  risk 
reduction communities (Schipper and pelling, 2006; UniSdR, 2008). Vulnerability 
approaches can directly address the physical  risks of climate change through tech-
nological  interventions, such as adjustments to  infrastructure or new varieties of 
seeds. they may also address the underlying and systemic factors that contribute to 
vulnerability in the first place, such as land tenure laws, unequal access to  markets 
or credit, or a lack of social safety nets. Finally, vulnerability approaches often 
focus on enhancing  adaptive capacity, by improving  access to  education, financial 
resources,  information such as seasonal climate forecasts or  diversifying liveli-
hoods. together, all of these strategies can help to increase the thresholds at which 
climate change creates negative outcomes. Vulnerability reduction itself can be 
considered an adaptive response to climate change.

Yet what about the thresholds that define conditions beyond which society can 
successfully adapt? Schneider and lane (2006) discuss ‘imaginable  surprises’, 
such as deglaciation of  greenland or changes in the north Atlantic thermohaline 
Circulation, which would present numerous and, arguably for many people and 
 species, insurmountable  barriers to adaptation. they also discuss the possibil-
ity of ‘true  surprises’ that have yet to be imagined or taken into consideration 
when discussing climate change impacts, vulnerability and adaptation . these crit-
ical thresholds are sometimes referred to as   ‘tipping points’, in that at a particular 
moment in time a small change can have large and long-term consequences for a 
system (lenton et al., 2008).

the possibility of surpassing critical climate change thresholds has important 
implications for adaptive actions. First, adapting to a world beyond  ‘tipping points’ 
requires foresight  and investment, ideally sustained over long periods of time. 
large-scale  infrastructure projects, massive  population resettlement schemes and 
changes to global  food production systems will have to be planned, financed and 
implemented amidst tremendous  uncertainty about the future. Second, surpassing 
climate change thresholds will lead to innumerable losses, regardless of adaptation 
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measures. Although the potential changes will undoubtedly create unequal out-
comes, the changes will be so dramatic that the real  equity issues are intergen-
erational. demanding future  generations to adapt to changes set in motion by past 
and present human activities raises ethical and philosophical questions that are 
only beginning to be addressed (gardiner, 2004; Adger et al., 2006; Caney, 2008; 
Jagers and duus-otterström, 2008). third, the consequences of the  tipping points 
described by lenton et al. (2008), such as the  collapse of the West  Antarctic ice 
Sheet or dieback of the  Amazon rainforest, will create changes in  physical sys-
tems and  ecosystem services, as well as geopolitical changes and  transformation 
of economic and social systems. the notion of ‘adaptation to climate change’ is 
unlikely to be the main concern under such  scenarios, but rather the focus is likely 
to shift towards adaptation to complex emergencies and disasters. Finally, although 
much can be done to adapt to climate change thresholds, the question of what type 
of a world we want to live in and whose  values count in deciding this must be 
addressed. these aspects of climate change adaptation are discussed below in rela-
tion to the chapters of the book .

 Values in adaptation: whose and how they count

Adaptation, like most other changes in society and economies, involves a multi-
tude of decisions taken by individuals acting in their own perceived interest, but 
with  impacts and ramifications well beyond those actions both in space and time. 
As with all such situations, people act collectively as well as individually, and 
hence governments have a role in steering society towards longer-term outcomes. 
Adaptation actions are likely to be undertaken by individuals or businesses if they 
perceive early rewards or  benefits from their actions, such as reduced  damages 
from  extreme weather events or cheaper  insurance. in order for these actions to 
be economically efficient the individuals and businesses concerned must bear all 
the  costs and receive all the  benefits from their actions. there are cases however, 
where private actions create  externalities that must be borne by others. in addition, 
in many cases, the  incentives to act to adapt to climate change are not sufficiently 
strong, or there are property rights and  public good aspects which hinder private 
action. these situations where adaptation is not efficient or optimal in any mean-
ingful sense are not the minority of cases. negative  externalities and spillovers 
are, in effect, pervasive. As hanemann (2000) suggests, economically optimal 
 adaptations are built into economics models of adaptation, almost in the hope and 
expectation that they will occur rather than on  evidence that they do occur.

What then are the key roles of  public policy in adaptation? Some economists 
writing in this area suggest that much adaptation will occur spontaneously through 
 adjustments to  markets and  individual behaviour (as discussed by hanemann, 
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2000). But  markets are, in effect, constructs of the laws, regulations and collective 
will of the agents and  regulators involved. governments, as an expression of col-
lective will, influence everything. the major objectives of public policy to adapt 
to climate change therefore would seem to be (1) to protect vulnerable  populations 
by reducing their  vulnerability and  exposure to risk; (2) to provide  information 
for  planning and stimulating adaptation, and (3) to protect important  public goods 
(such as nature  conservation) as well as to provide  public goods such as  human 
security and protection (such as  coastal defence and early warnings of extreme 
events). in addition, a strong signal from the   public sector that it is taking adapta-
tion seriously can induce increased action in the  private sector.

these principles are similar to many arenas of  public policy, from  social wel-
fare to environment to  health. in all of these areas, the  implementation of policy 
is hugely contested as the  values, goals and belief in policy prescriptions and 
instruments varies widely (Adger et al., 2009). one of the greatest problems in 
implementing adaptation lies in identifying who and what is vulnerable, and even 
in specifying who has the right and  responsibility for identifying who and what is 
vulnerable. Understanding the wider implications of adaptation measures requires 
that many important normative and ethical issues be discussed and debated.

Aside from providing adaptation actions directly for nature  conservation or 
other reasons, government can aid private  actors by providing  information about 
the likely  environmental changes and  impacts, and the  options for adaptation. 
importantly, government may become involved in private adaptations to shift the 
burden of the  costs from the victim to the polluter. it is important to be clear who is 
responsible for  compensation. if the polluter is to pay for adaptation, then we need 
to be able to pinpoint the links between who emitted greenhouse gases in the past 
and the  impacts that we are now suffering. Under widely established principles of 
law, polluters should compensate victims by at least the value of the harm inflicted. 
A natural analogy to the climate change case is the set of those  compensations 
claims under tort law for harm caused by toxic substances (so-called toxic torts) 
(Farber, 2007). Clearly legal processes are not in such a position to directly point 
the finger of blame for climate change at present. But there is a strong possibil-
ity that advances in environmental sciences to attribute proportions of individual 
 extreme weather events to  human-induced climate change will bring the issue of 
liability to the fore in the next decade (Allen and lord, 2004; Allen et al., 2007).

Such discussions of  public policy in adaptation largely assume, of course, that 
governments act in a far-sighted manner to promote their citizens towards equitable 
and sustainable outcomes. importantly it also assumes that governments, as the 
agents of  collective action, have the necessary means and knowledge to implement 
that vision. the chapters of this book point to the limits of such assumptions. most 
often governments act in the interest of the most vociferous and influential  actors 
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in society, to the detriment of others who are less powerful and influential . So 
while some adaptations to climate change may be efficient, they may leave behind 
the most vulnerable. there are, as discussed in Chapter 13 by hallie eakin and 
colleagues, therefore inherent  trade-offs between  public policy  interventions based 
on the dominant policy paradigms of  efficiency and those based on minimising 
 vulnerability, or even building resilience.  Vulnerability approaches suggest that 
some  risks are unacceptable and should be avoided at all  costs, an approach con-
sistent with Rawlsian accounts of equity and  justice (dow et al., 2006; paavola and 
Adger, 2006).  Resilience approaches suggest that system resilience and learning 
can come at the expense of loss to individuals. hence the objectives of adaptation, 
and how governments act on underlying  values, makes a huge difference in terms 
of outcome.

Making adaptation happen for the common good

Adaptation has always taken place, and is likely to continue doing so. human 
beings have been able to adapt to changing environments and societies, surviving 
and flourishing overall. however, if we hold a lens to the adaptation process and 
analyse it further in detail, it becomes clear that  environmental and  social change 
does not affect everyone equally. less resilient communities – and more vulnerable 
individuals – can be severely affected by change, thus limiting their opportunities 
for adaptation.

the prospect of climatic changes of greater magnitude and frequency than 
those experienced throughout most of human history beg the question of whether 
adaptation is possible and how adaptation to present and future changes may be 
facilitated. in very simple terms, adaptation entails an adjustment to changing 
conditions. on a social level, this can be interpreted as some form of cognitive 
or  behavioural response at individual and collective levels, both being invariably 
entwined. Understanding adaptation in the context of  climate change requires care-
ful consideration of two dimensions:  scale (Who is responding where, to what?) 
and purpose (Why are we responding? What are the aims of adaptation?).

let us consider these in turn. Adaptation occurs at different but related levels. 
policies shaped by national and international circumstances set objectives to be 
achieved at local and regional levels. individuals and organisations however do not 
operate in isolation. interpretation of  information and its translation into decisions 
and  behaviours are affected by  social context, individual characteristics and direct 
experiences. in other words, adaptation is a multi-scalar process of  multi-level gov-
ernance, concerned with the interaction of  individual and collective behaviours 
acting from the  bottom–up and the   top–down in response to changing circum-
stances (see pelling et al., 2008; Urwin and Jordan, 2008). given, however, that 



Adaptation now 11

any response to changing circumstances is in part shaped by entrenched practices, 
 beliefs and perspectives, adaptation in itself can result in imperfect outcomes, or 
even  maladaptation. existing procedures and processes can themselves hinder a 
process of adaptation that has to now aim, it has been argued, to achieve much 
more than  incremental change.

Regarding our second point about the aims of adaptation, it is important to note 
that some normative perspectives argue that the imperative lies not only in ensur-
ing humankind’s survival in the long term, but guaranteeing a certain degree of 
individual and social welfare in the present as well as the future. the adaptation 
literature has in recent years focused on the differential  impacts of climate change 
on populations, communities and nations worldwide, distinguishing and assess-
ing  winners and losers from future changes (o’Brien and leichenko, 2003). the 
debate has again shifted, philosophically underpinned by considerations about how 
adaptation must happen for the common good, coupled with assisting the most 
vulnerable.

taking these two dimensions into account together begs the question of how 
successful adaptation may take place despite (or within) the governance  con-
straints we have acknowledged exist and persist in enacting change? Can – and 
if so, how –  governance structures and processes facilitate a transition towards a 
future under more pronounced climate change, ensuring collective and individual 
human welfare?

it has been argued that at the international level, standards of  responsibility and 
accountability tend to be defined by prevailing ideological paradigms, hampering 
drives to create  institutions for  global environmental governance based on shared 
 ethics,  justice and  equity considerations (okereke, 2008). it appears that although 
there are diverse forms of governance that could be combined into novel hybrid-
ised forms, adaptable and flexible to context-specific needs and changing circum-
stances, the prevalent drive appears to denote an  incremental change of the status 
quo (Backstrand, 2008).

part of the challenge in enacting governance for successful adaptation are the 
different  scales of  decision-making and the incongruence between aspirations, 
aims, priorities and interests. historical legacies manifested in struggles of  power 
and interests shape our world today. nevertheless there are demonstrations of how 
these can be overcome in order to enable more sensitive, useful and malleable 
forms of governance for adaptation. embedding the space for constructive reflec-
tion and learning within existing processes, can result in a better appreciation and 
management of existing  knowledge, within the boundaries of scientific and socio-
economic  uncertainty. engendering greater interaction between individuals and 
collectives has also been variedly explored and proposed as means to enhance the 
 capacity to adapt (e.g. pelling et al., 2008).
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others have emphasised the need to widen the adaptation focus beyond climate 
change to encompass  sustainability.  Justice,  equity and  well-being are  goals within 
debates about poverty reduction and development; although these may be driven 
by concerns other than environmental, these can at times be complementary and 
related to climate change adaptation (eriksen and o’Brien, 2007; Wilbanks, 
2007).

governance for adaptation therefore appears as a worthwhile yet elusive set 
of processes, defined by issues of scale, context, understanding and interactions 
between different levels. it is invariably entwined with  uncertainty, knowledge, 
perceptions,  goals, priorities, transparency,  responsibility and accountability. the 
evolving characteristics of the future, under the influence of climate change, sug-
gests that ensuring the common good with a view to supporting the most vul-
nerable may entail reflexively revising and reviewing the effectiveness of current 
 governance structures and processes, ensuring their  flexibility and suitability to 
evolving circumstances and understandings.

Contribution of this book

the book is divided into three sections, each of which covers one of the key themes 
identified above. part i looks at the role of various types of  thresholds in adap-
tation. these  thresholds are influenced not only by physical factors, but also by 
social, cultural and cognitive ones. Several of the chapters consider the ways that 
 thresholds can be changed over time through adaptive actions. the main argument 
that emerges from these chapters is that developing resilience in both ecosystems 
and society should be considered an essential foundation for adaptation to future 
changes and  uncertainty.

the section starts with a discussion in Chapter 2 by garry peterson on the eco-
logical limits to adaptation. peterson argues that human modification and simplifi-
cation of  ecosystem services has reduced the ability of ecosystems to self-regulate, 
thereby increasing the possibilities for  abrupt changes in ecological functioning. 
this decline has important consequences for the ability of people to adapt to cli-
mate change, which peterson exemplifies by discussing potential agricultural-water 
 regime shifts. he emphasises that declines in  ecosystem services may lead to 
 abrupt and surprising changes that pose new challenges to adaptation. Restoration 
or enhancement of  ecosystem services offers one mechanism for building resili-
ence to climate change, and should thus be considered as an important adaptation 
strategy.

Climate change  impacts involve both the ecological  impacts highlighted by 
garry peterson and physical  impacts such as on water resources,  infrastructure and 
 coasts. Chapters 3 and 4 examine in detail two issues where   engineering solutions 
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and their social  context are relevant. in Chapter 3 nigel Arnell and matt Charlton 
illustrate both supply- and demand-side adaptations to increasing  water scarcity in 
southern  england. they show that technologically feasible water-supply solutions, 
such as building new  reservoirs, are constrained by environmental regulation and 
 scarcity of land. Yet even demand-side  interventions, such as using price mecha-
nisms to encourage wise use of water, are themselves limited by social  regulators. 
hence adaptation is socially constrained even where  technology could overcome 
limits to change. in Chapter 4, tim Reeder and colleagues present a study on adap-
tation measures that are needed to protect  london and the  thames estuary, which 
has one of the best  tidal flood defence systems in the world. the  thames estuary 
2100 project examines  flood risk management options that protect against incre-
mental  sea level rise and different magnitudes of storm  surge events in a future 
under climate change. By identifying  thresholds of future  flood risk, proactive 
measures can be designed to adapt the system and manage the new level of   risk. 
this includes identification of the point at which it is considered impractical to 
intervene further to  manage flood risk through  engineering. one of the important 
lessons from this study is that the lead time needed to make  decisions to adapt to 
change is often long, and one cannot simply wait until an adaptation  threshold has 
been reached or exceeded to respond.

in Chapter 5, Suraje dessai and colleagues examine the role of  uncertainty in 
climate change adaptation, and question the assumption that improved  climate pre-
dictions are a prerequisite for adaptive responses to climate change. they empha-
sise that since climate is only one among many uncertain processes that influence 
society, climate  predictions should not be a central tool to guide adaptation. instead, 
strategies that are robust against a wide range of plausible climate futures should be 
used as a basis for  decisions about adaptation. in other words, the limits to  climate 
prediction should not be interpreted as a limit to adaptation. improved  predictions 
based on more accurate and precise computer models may come at the expense of 
improved understandings of the  vulnerability of  adaptive decisions to large and 
irreducible  uncertainty.

in Chapter 6, Anthony patt looks at the potential role of seasonal climate  fore-
casts in building  adaptive capacity. these  forecasts, developed to address  interan-
nual climate variability, can be considered a valuable first step towards climate 
change adaptation, which first and foremost requires  flexibility of responses. 
nonetheless, patt points out that although a lack of  flexibility can be culturally 
embedded and difficult to change, one real benefit of  forecasts is that they build 
linkages between scientists,  public institutions and end-users of the  information. 
in other words, they not only can help to improve coping with  climate variability, 
but they also establish a foundation for successful climate change adaptation in the 
future. A key point here is that it is not only the technological aspects of  forecasts 
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that matter, but the social and institutional connections that are made between 
people. When it comes to adaptation, collaboration and partnerships will matter.

in Chapter 7, Andrew dugmore and colleagues examine  historical evidence 
from the archaeological record and present some sobering conclusions about cli-
mate change  adaptation among the norse  settlements of  greenland. they show 
that although the norse communities successfully adapted their  livelihoods to 
changing climate conditions, they nonetheless made  decisions that reduced their 
resilience to natural and cultural changes, and as a result the  settlements collapsed 
and disappeared. Facing  multiple stressors, including the combined challenges of 
economic change, cultural contact with the  inuit and unanticipated changes in the 
climate, they were unable to successfully respond. one lesson that can be drawn 
from this example is that successful adaptation along a particular pathway of devel-
opment may at the same time decrease resilience, and eventually lead to crisis.

A more optimistic picture of adaptation is given by James Ford in Chapter 8, 
based on observed, empirical  evidence from the  Arctic community of  igloolik 
in the Canadian territory of  nunavut. in exploring whether there are limits to 
adaptation to  sea ice change, Ford found signs of increasing adaptability, and 
 evidence of  social learning through  trial and error, which has led to the evolution 
of  inuit  traditional knowledge. however, although a combination of  risk  manage-
ment, avoidance and sharing strategies, facilitated by  inuit knowledge, enabled 
the increased physical  risks of reduced sea ice to be moderated, Ford’s study also 
suggests that limits to adaptation are most likely to be cultural in nature, whereby 
the  trade-offs necessary to maintain  food security may compromise the social 
and cultural  values of the  inuit.

part ii of the book comprises theoretical and empirical analysis of the impli-
cations of diverse  values and  worldviews in implementing adaptation. the chap-
ters examine how these values are manifest in observed  behaviour and how these 
values are captured in models and theories of value. diverse values are apparent, 
for example, in  attitudes to risk among  elderly people faced with  risks from heat 
wave, and from self-identified locals dealing with flood risk compared to those of 
outsiders and outside agencies. the description and analysis of values and under-
lying cultural traits is a central, if not the central problem, of the social sciences. 
hence chapters explore how values are described and made tractable within eco-
nomic  cost–benefit analysis, with  vulnerability analysis and analysis of  motivations 
and outcomes of  demographic change. this part of the book illustrates that global 
 scale analysis of adaptation pathways cannot easily capture the diversity and often 
 conflictual nature of values and  value change.

Ben orlove in Chapter 9 demonstrates how adaptation is used by government 
and other agencies dealing with  climate change and discusses the values inher-
ent in that use. he argues that the use of the term, evolving over the past three 
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decades within the scientific communities, reinforces the drive for  interventionist 
development, often to the detriment of priorities and perceptions of those farm-
ers and rural residents  in developing countries who actually face the risks. Karen 
o’Brien in Chapter 10 brings social theory to bear on the key issue of changing 
values. even if social science can capture values in  decision-making, these values 
(such as what people care about and their relationship to places they live) are likely 
to change over time, which can influence the ways that adaptation measures are 
viewed by  future generations. many norwegians, for example, hold traditional,  
modern or  post-modern values that influence understandings of what it is to be 
norwegian and to be a citizen. Some of these values, including values related to 
 snow cover, are challenged by a changing climate. discussions about the economic 
aspects of the potential loss of ski days may therefore be irrelevant to people who 
value  snow cover as something far more intrinsic to norwegian  identity. Similar 
insights are offered by Johanna Wolf and colleagues in Chapter 11 who exam-
ine differences in  perceptions of risk to  heat wave in  elderly populations who are 
ostensibly at risk from heat  waves due to their  health status. they show that some 
individuals define themselves by their independence and hence are resistant to any 
external assistance to reduce their  exposure to risk, even by those in their social 
networks. this study raises important questions concerning how effective govern-
ment  interventions, in this case in  public health where  vulnerabilities are persistent 
and entrenched in deeply held values.

Clearly there are limits to how economics deals with social values that do not 
appear in  markets. this limitation is widely recognised, not least in the  Stern 
Review (Stern, 2007) and the commentaries on that analysis (neumayer, 2007). 
Alistair hunt and tim taylor in Chapter 12 argue that economics continues to make 
progress towards incorporating such non-market values into cost and risk assess-
ments. they used stated preference techniques, for example, to elicit values for 
historic and valued  cultural assets (a church and a brewery in Sussex) at risk from 
 flooding and show both how incorporation of  preferences and acknowledgement of 
the time  discounting of such values affects outcomes of decisions made on purely 
efficiency grounds. they suggest, rightly, that such techniques need to be comple-
mented by other analytical tools to incorporate values into    decision-making. But 
eakin and colleagues in Chapter 13 question more directly the basis of  efficiency 
as a guiding principle in adaptation decision-making. they show that there are 
inherent  trade-offs between efficiency-driven and  vulnerability- or resilience-led 
approaches to adaptation.  Vulnerability approaches, in particular, deploy a radi-
cally different view of  ethics in appraising values, whereby loss to some cannot 
be compensated by gain to others (as in utilitarian framings). Jonathan ensor and 
Rachel Berger in Chapter 14 describe the principles of  decision-making for  col-
lective community action based on notions of  communitarianism and social capital 
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that contrast with utilitarian notions of individual aggregation of  preferences and 
utility. their illustrations of community-based adaptation to  climate change dem-
onstrate that  culture and the collective good are in fact central to how people value 
their own well-being. But even with a  community focus, the techniques to elicit and 
reflect values are fraught with difficulty. Across these methodological chapters the 
key issue of the partial nature of all methods in handling values comes through.

the implications of diverse values are further explored in the chapters by tori 
Jennings (Chapter 15), Sarah Coulthard (Chapter 16) and thomas heyd and nick 
Brooks (Chapter 17). each of these demonstrates how values held by those that 
are less powerful, or whose values do not easily fit into established analytical 
tools, are subordinated or simply ignored. Jennings demonstrates how locals and 
outsiders construct and manage their landscape of risk. in the case of the village 
of Boscastle in south-west  england, the implementation of  flood risk measures 
after a major flood event in 2004 excluded  local knowledge and practice to the 
detriment of inclusive  planning and engagement with the  risks involved . Sarah 
Coulthard argues that  fishing communities and those people engaged in  fishing 
as their source of livelihood worldwide have already ‘earned the right to be con-
sidered as expert adapters’, dealing continuously with fluctuating and variable 
resources. She shows how common embedded values in  fishing communities, in 
this case in South Asia, focus on fantastically innovative means to keep on  fishing. 
But since their identities are bound up with this activity, it will be extremely diffi-
cult and painful for fishers to ‘hang up their nets’ – this is an adaptation too far for 
the value systems of these people and places. this common finding, reflected in 
the discussion by heyd and Brooks, reflects a key observation of this book – that 
adaptation to climate change (of the transformative type likely to be necessary) 
will be painful for many.

An important frontier of research on adaptation is how values  relating to people’s 
knowledge of and sense of place, relate to their   adaptation decision-making. 
Chapters by Roberta Balstad and colleagues (Chapter 18) and by Robert mcleman 
(Chapter 19) address this issue through application of insights from  psychology, 
 cultural geography and  demography. Balstad and colleagues demonstrate, through 
analysis of the historical case of dealing with  drought in the  great plains of the 
USA in the 1930s, that different  adaptation strategies undertaken by different pro-
portions of the  population (settlers and more established farmers) show that they 
process the same  information in different ways due to their prior experiences and 
become locked into single strategies and ways out of the problem. thus the settlers 
of eastern dakota came up against a climate extreme they had never experienced 
and many decided that exiting from farming was the only option. one of the most 
significant transformative  adaptation decisions that can be taken by any individual 
is to move location. demographic theory offers insights into how such decisions 
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are taken and with what  motivations. mcleman, again drawing on the experience 
of rural residents of the US great plains, shows how networks,  social capital and 
underlying sense of place are important determinants of how such adaptation is 
actually carried out.

part iii of the book addresses  governance issues in the context of adaptation 
spanning a range of analytical  scales, from the international to the local, with 
theor etical and empirical contributions from  europe, the middle east,  Africa and 
north and  South America. Susanne moser in Chapter 20 offers a systematic over-
view of the pivotal role of both governance  structures and processes in  decision-
making. guided by key questions, and informing theoretical perspectives with 
practical  bottom–up considerations, moser appraises  decision-making in action 
and whether this results in successful adaptation. She stresses our limited cur-
rent understanding of the relationships between theoretical views of governance 
structures and processes, and the complex  social dynamics that result in practical 
change. moser’s final words caution against the illusionary prospect of pursuing a 
‘perfect governance approach that promises perfect adaptation’, given that govern-
ance – in the form of different structures, processes and mechanisms – can both 
inhibit and encourage adaptation.

 Constraints to adaptation in the form of different governance structures are 
underlined by Sophie nicholson-Cole and tim o’Riordan (Chapter 23), as their 
analysis of  coastal zone management in  england reveals the mismatch between 
national policies and strategies on the one hand, and differing preferences for adap-
tation at regional and local  scales on the other. the contrast between national strate-
gies and local strongly held preferences creates a state of dysfunctional, rather than 
adaptive, governance, challenging the possibilities of a sustainable future  coastline. 
how can governance mechanisms overcome these  structural barriers to action? 
Chapter 25 by maria Brockhaus and hermann Kambiré outlines how a  decentrali-
sation process cannot result in effective adaptation governance unless underpinned 
structural,  behavioural and resource limitations are overcome through the use of 
 local knowledge and institutional responsiveness to local realities. the inadequacy 
of some governance  goals, driven by particular paradigms, is further illustrated at 
cross-national  scales by erik Reinert and colleagues (Chapter 26) with regards to 
the mismatch of traditional local pastoralist knowledge and practices with interna-
tional and national  market  economy priorities. the message here, once again, is not 
all doom and gloom – recent developments in governance structures have enabled 
the recognition of traditional ways of knowing and doing, gradually overcoming 
ingrained  constraints to sustainable adaptation to  environmental change.

Sometimes, however, even with transparent and appropriate governance struc-
tures, resources are not sufficient for providing the social protection and  public goods 
required in the face of climate change  risks. this is certainly the case for many 
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 developing countries. Richard Klein and Annett möhner (Chapter 29) challenge the 
responsiveness of  international adaptation funds to developing countries’ needs, 
proposing a reduction in administrative  complexity, integration of themes and pri-
orities across overseeing  institutions as well as promoting procedural and guidance 
transparency. the shifting goalposts created by  variability in resource availability 
are explored by Alena drieschova and colleagues who in Chapter 24 underline the 
mechanisms available and used to manage water. they emphasise how differing 
priorities and circumstances shape governance responses.

Chapters 21, 22 and 28 in this section outline how governance processes, struc-
tures and mechanisms – to continue using moser’s words – can be modified and 
developed to overcome some of the observed reinforcing dynamics which inhibit 
 adaptive capacity. timothy Finan and donald nelson’s work (Chapter 21) in the 
 drought-stricken region of Ceará (north-eastern Brazil) illustrates how a methodo-
logical  innovation – integrating  community participatory research tools with a  giS-
based mapping platform – may reform the persistent structural  inequity created by 
century-old procedures resulting in proactive and pre-emptive local  planning. Both 
marisa goulden and colleagues (Chapter 28), as well as Arun Agrawal and nicolas 
perrin (Chapter 22), examine the role of  local institutions in the adaptation of rural 
groups, within the context of emerging national  adaptation strategies. Agrawal and 
perrin’s chapter reveals the lack of attention dedicated by national governments to 
the  institutional structures which would enable the poor to take action. they point 
out the criticality of focusing on, and integrating, institutional processes and struc-
tures in order that they may translate into more successful adaptation  interventions 
and  investment. Although goulden and co-authors focus on different mechanisms 
of adaptation, comparison of societal adaptations in three different locations also 
supports the view that the success of  adaptation strategies rests on understanding 
and recognition of multiple drivers of  vulnerability through appropriate governance 
structures, accompanied by adequate access to resources.

tor inderberg and per ove eikeland (Chapter 27) develop an institutional 
approach and apply it to exploring  constraints to  adaptive capacity in a  national 
energy system, suggesting that institutional factors may  hinder climate change 
adaptation, due to strong  path dependencies, resonating with the findings and 
argument by Reinert and colleagues. marte Winsvold and co-authors (Chapter 30) 
explore coordination, under different modes of governance, and their influence on 
adaptation, by relating these to theories on  organizational learning, identifying 
how different forms of coordination may interact with  actors’ characteristics and 
responses.

overall, part iii on governance illustrates the long-term consequences of getting 
it wrong may be dire, resulting in a decrease of future  adaptive capacity. the pend-
ing question therefore is how – under the pressures of increasing  environmental 
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change – we may harness individual and social abilities and ingenuity to enable 
successful adaptation through effective governance.

in the concluding chapter, donald nelson weaves together key messages in the 
book and considers them in a cultural context. he points out that changes in our 
material  behaviour influence our level of  adaptedness at any point in time, whether 
we are conscious of this or not. this is a particularly important point, given the 
current financial crisis and its potential implications for climate change responses. 
nelson also reminds us that novel climate regimes do not signify the end of the 
world – they may, however, signify an  age in which we have to radically reassess 
our understanding of the world.

Conclusions

this book reveals many important facets of adaptation that have not yet been 
included or addressed in mainstream  discourses on climate change. the issues 
raised in this book present some real reasons for concern. if humans must learn to 
live with climate change, a situation that is increasingly recognised as imminent 
among both science and policy communities, then some key questions must be 
openly debated at all levels of governance, and by individuals and groups with dif-
fering  values and belief systems. the chapters in this book debate the  ecological, 
 social, cultural and cognitive  thresholds for adaptation and the question of how 
much change can we live with. they raise issues about societies’ willingness, and 
ability, to adapt, given that it is partly limited by subjective  thresholds. entwined 
with these are considerations about what will be lost if, or when, we cannot adapt 
and the consideration of which losses we may be prepared to accept if this is the 
case. A major part of the book focuses on the  decision-making processes underpin-
ning adaptation, with a specific focus on governance. Some of the chapters tackle 
the major issue of the role of governance in the midst of climatic changes that will 
deeply affect human well-being, possibly in the context of undesirable outcomes. 
Some authors suggest there may be means of reconciling individual and group 
interests with adaptation for the common good, including the  well-being  of  future 
generations, whereas others point to the overlooked and often opaque processes of 
 decision-making and policy, which confuse and cloud adaptation.

Adaptation is a social process with implications for  ecosystem services, eco-
nomic and  political stability, and  culture, among many other things. Yet the science 
of adaptation has not yet progressed to the point where we have a solid understand-
ing of what is actually involved in adapting to dramatic changes and  uncertainties 
that are both predicted and increasingly observed. Bob Watson has suggested that, 
given the new scientific  evidence on emissions trajectories and climate  sensitivity 
referred to earlier in the chapter, the  UK should plan for the effects of a 4 °C global 
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average  temperature increase compared to pre-industrial levels (Randerson, 2008). 
this book shows that, in effect, there is no science on how we are going to adapt 
to 4 °C warming. And although further research on adaptation to climate change 
can provide the knowledge base and insights about what we can live with, and what 
we cannot live with, whether we choose to act upon this knowledge remains to be 
seen.

the chapters in this book demonstrate that adaptation to date is an imperfect 
process, driven by our limited understanding and ability to act. one of the under-
lying messages of this book is that adaptation to changing future circumstances, 
including the climate, will and should take place in the form of both win–win 
options and actions that will only in retrospect be able to be assessed in terms of 
their success. Acknowledging the drivers and  goals of  decision-making is crucial. 
Ultimately the adaptation challenge is whether society has the  capacity to both 
adapt sustainably to a changing climate  and at the same time create an alternative 
future that limits the amount of change that we impose on the planet and on future 
society.
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Introduction

the human domination of  earth’s ecosystems imposes ecological limits to the 
ability of humanity to adapt to climate change. humanity already uses a substan-
tial proportion of  earth’s ecosystem services, and there are limits to the extent 
that humanity can increase this use further, particularly in the context of climate 
change. there are two reasons for this: first, human modification of ecosystems is 
decreasing the supply and undermining the reliability of many of these services, 
and climatic change is likely to amplify these changes. Second, the simplification 
of earth’s ecosystems has reduced the ability of ecosystems to self-regulate, which 
increases the possibilities for  abrupt changes in ecological functioning.  Abrupt 
changes are much more difficult to adapt to than  gradual changes. in this chapter, 
i review  evidence for  regime shifts in agricultural ecosystems, and discuss how 
climate change could alter these  regime shifts. Based on these examples, i argue 
that adaptation policies should consider and aim to reduce the ecological limits to 
adaptation by focusing on building ecological resilience in combination with cli-
mate change  mitigation and adaptation.

Living in the  Anthropocene

Climate change is occurring on a planet that is already dominated by humans. 
humanity’s modification of the earth is the product of both intentional activities, 
such as converting wild ecosystems to agricultural ones to increase the supply of 
food, and unintentional activities, such as the production of climate change via the 
burning of fossil fuels.  human action has shifted biogeochemical and water flows, 
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modified land cover, increased  erosion, homogenized biota, and introduced new 
chemical compounds into the  biosphere. Scientists have proposed that this new 
human-dominated geological era should be named the  Anthropocene, in rec-
ognition of human dominance in shaping the functioning of the  earth system 
(Steffen et al., 2004).

Estimating human domination

the scope of humanity’s  transformations of the  biosphere is multifaceted, par-
tially understood and difficult to summarize.  ecological footprint analysis and 
human appropriation of the ecological production have been used to assess 
human use of flows from ecosystems. For example, estimates of humanity’s eco-
system footprint show that it exceeds the productive capacity of earth and sug-
gests that human  civilization is unsustainably depleting the earth’s ecosystems 
(Wackernagel et al., 2002). estimates of human appropriation of the products 
of photosynthesis suggest that humanity appropriates about 24% of the earth’s  
productivity (haberl et al., 2007), and that this appropriation supports about half 
the  metabolism of human  civilization (most of the rest comes from fossil fuels) 
(Vitousek et al., 1986; haberl, 2006). these estimates differ in some details, and 
they do not assess qualitative changes in ecosystems. nonetheless, they show that 
humans currently control a large part of global  ecological flows, and that there is 
simply not enough free ecological space for global  civilization to greatly expand 
its use of ecosystems.

the reliance of human well-being on the continued supply of  ecosystem serv-
ices constrains future growth of humanity’s impact on the  biosphere. it is projected 
that between 2000 and 2050 the world’s economy will grow between 3-fold and 
6-fold ( millennium ecosystem Assessment, 2005). however, such an increase in 
the use of the biosphere is not likely to be possible, due to lack of ecosystems into 
which humans can expand. For example, increasing human use of  biomass  energy 
while avoiding large Co2 emissions or reducing food production requires that  bio-
mass be produced on abandoned agricultural lands. however, the productivity of 
these lands is low, suggesting that they could probably supply no more than 5% of 
current global  energy needs (Field et al., 2008). Furthermore, humanity would find 
it difficult to deal with declines in the productivity of ecosystems. While in theory 
 technology may be able to decouple human well-being from ecosystems, in prac-
tice improvements in  technology have been used to extend human dominion over 
the biosphere. Although technological and social  innovation have greatly increased 
the human  benefits derived from the use of ecosystems, these gains in  efficiency 
have expanded the size of the  economy and resulted in increasing rather than 
decreasing use of global ecosystems (millennium ecosystem Assessment, 2005). 
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Consequently, reducing the human use of ecosystems could result in a substantial 
decline in human well-being.

Changes in ecological quality

humanity’s domination of the biosphere has changed its qualitative nature, in addi-
tion to appropriating a significant proportion of it. these changes have reduced the 
availability of multiple  benefits that people receive from nature. the millennium 
ecosystem Assessment (mA), the first comprehensive global assessment of the 
state and possible futures of the  benefits people receive from nature, assessed eco-
system services in four categories:  provisioning services, the material that peo-
ple extract from ecosystems such as food, water and forest products;  regulating 
services, which modulate changes in climate and regulate floods,  disease, wastes 
and water quality;  cultural services, which consist of recreational, aesthetic and 
spiritual  benefits; and  supporting services, such as soil formation, photosynthesis 
and nutrient cycling, which underpin all these services (millennium ecosystem 
Assessment, 2005).

the mA found that the supply of ecosystem services is decreasing, at the same 
time that the demand for them is increasing. of the ecosystem services assessed 
by the mA, 60% were declining, while the demands for over 80% of the services 
were increasing (table 2.1). part of the reason for these declines is that human 
modification of the biosphere  to increase the supply of services that people receive 
from agro-ecosystems has led to declines in ecosystem services produced by other 
ecosystems. in particular, the increase in the provisioning services produced by 
human-dominated systems has been accompanied by declines in regulating eco-
system services. these declines influence not only resources available to people, 
but they also affect human  well-being and  security. 

 Ecosystem resilience and  regime shifts

Regulating ecosystem services are important for maintaining the resilience of 
human-dominated ecosystems, for example by moderating the effects of extreme 
weather events, and similarly for maintaining the reliable production of ecosystem 
services in those and other ecosystems. the decline in these services not only 
exposes people to more environmental fluctuations, but also decreases the resili-
ence of ecosystems. the decline in regulating ecosystem services has important 
consequences for the ability of humans to adapt to climate change.

Climate change, along with other forms of global change, is likely to increase 
the  shocks and  disturbances that ecosystems are exposed to in the future, while at 
the same time it is creating new ecological arrangements that influence the ability 
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of ecosystems to respond. in other words, human simplification of the world’s eco-
systems is reducing the ability of ecosystems to continue to function reliably in 
the face of  shocks and changes. the mA found that declines of regulating ecosys-
tem services have been substantially driven by human modifications of ecosystems 
to increase agricultural ecosystem services   (millennium ecosystem Assessment, 
2005). Furthermore, agriculture is expected to expand due to increases in world 
 population, meat  consumption and demand for the use of biofuels. this expansion 
is expected to occur while climate change is altering  precipitation, soil moisture 
and runoff. the combination of increases in agricultural intensity and extent com-
bined with a shift in global  hydrology due to climate change increases the possi-
bility of surprising change being produced in agro-ecosystems. Understanding the 
consequences of these changes requires understanding ecological resilience.

ecological resilience is the ability of an ecosystem to persist despite disrup-
tion and change (holling, 1973; peterson et al., 1998). ecosystem dynamics 
are defined by both internal dynamics, such as  vegetation growth, and exter-
nal forces, such as  precipitation. Regime shifts occur when the external forces 
exceed the resilience of a system, or when gradual internal changes decrease a 
system’s resilience to the extent that it reorganizes, shifting from being organ-
ized around one set of mutually reinforcing processes to another. these shifts 

table 2.1 Trends in supply and demand for ecosystem services. Supply is declining 
for most ecosystems, but mixed or increasing for some, in particular food pro-
duction. Demand for all assessed ecosystem services are increasing except for 
services in italics that show mixed increase and decrease in demand, and those 
in bold italics declining demand

  provisioning ecosystem 
services

Regulating ecosystem 
services

Cultural ecosystem 
services

increasing 
supply

Crops, livestock, 
aquaculture

global climate 
regulation

 

mixed supply timber, cotton Water flow regula-
tion, disease 
control

Recreation and 
ecotourism

declining 
supply 
 
 
 
 

Fuelwood, genetic 
resources, biochemical 
resources, fresh water, 
capture fisheries, wild 
foods 
 

local climate 
regulation, erosion 
control, water 
quality regulation, 
pest control, pol-
lination, natural 
hazard regulation

Spiritual and 
religious val-
ues, aesthetic 
values 
 
 

Source: Adopted from millennium ecosystem Assessment (2005).
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can occur from either changes in the structure of a system or changes in the way 
it operates. the differences are illustrated in Figure 2.1, which shows how the 
 feedbacks that maintain a system can be represented as the shape of a landscape, 
with the condition or state of a system represented as a ball. multiple valleys in 
the landscape represent the potential for alternative regimes. A system can be 
pushed into another regime by an external shock, such as a flood, or by a change 
in ecological structure, such as  deforestation. Such changes push the state of 
the system from one regime into another. the system will remain in this regime 
unless another large shock pushes it back.

Alternatively, a system can move into another regime if the forces structuring 
the system also change, for example through changes in the ability of soil to hold 
moisture. if these changes eliminate the feedback processes that define a regime, 
then the system will move to another regime. these changes are often distinguished 
in the resilience literature as changes in either fast or slow  variables:   shocks occur 
much faster than the structural changes in how the system operates. in nature 
these two types of shifts are not so neatly separated. As the resilience of a regime 
declines, ever-smaller  shocks can push it into another regime. therefore, changes 
in slow  variables can make it easier for changes in fast  variables to produce a shift 
in ecological regimes.

Climate change and regime shifts

Climate change researchers have focused on climate regime shifts – the possibil-
ities of  abrupt  climate change due to positive feedback processes involving proc-
esses such as  arctic sea ice,  tundra vegetation or thermohaline circulation (lenton 
et al., 2008). however, many of the  impacts of climate change will be realized 

Figure 2.1 Regime shifts can be caused by either shocks or changes in ecosystem 
resilience.
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through their impacts on  ecosystem services that people rely upon. Consequently 
climate change and  ecological changes can individually or in combination produce 
regime shifts.

the relationship between climate and  ecological change varies, depending upon 
the dynamics of both climate and ecological systems. human modification of eco-
systems does not have a simple relationship to resilience to climate change. to 
simplify things i consider  gradual and  abrupt climate change, as well as  ecological 
change that tracks non-linear shifts in climate change versus  ecological change. 
if ecosystems exhibit resilience they will  respond non-linearly to climate change. 
A small amount of climate change will result in little change to an ecosystem, but 
once a  threshold is passed the system will undergo a regime shift and reorganize 
into a new state. When  climate change is abrupt, it can drive a regime shift in a 
system that responds gradually to climate change. however, local ecological fac-
tors shape the resilience of a system to climate change. they may either increase 
or decrease resilience, depending upon the situation. What is important here is that 
an  abrupt change in an ecosystem can arise from either ecological dynamics or an 
 abrupt climate change (Figure 2.2).

 ecological change, or human ecological  engineering, can alter an ecosys-
tem’s response to climate change. in particular,  human actions can increase 
or decrease the resilience of an ecosystem to climate change. Consequently, 
human  interventions in the  biosphere can shape the ability of ecosystems to adapt 
to  climate change. Regulating  ecosystem services, such as  pollination or climate 
moderation, help maintain the resilience of ecosystems, and these services are 
declining worldwide. Consequently, one would expect, in general, the resilience 
of global ecosystems to be decreasing. Below, i explore this interaction using the 
example of how  agriculture’s modifications of hydrological flows alters ecological 
resilience.

Figure 2.2 possible relationships between climate change and ecological change.
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Climate change and agricultural regime shifts

in terms of limiting the ability of humans to adapt to climate change, it is the  trans-
formation of much of the  earth’s terrestrial surface to agricultural lands that is 
likely to be the most substantial. not only does it represent a massive modification 
of  earth’s ecological functioning, but its continuation is considered to be essential 
for human well-being. Agricultural ecosystems cover an estimated 40% of  earth’s 
surface, but they also create  impacts on other ecosystems. one of the major ways 
that  agriculture affects distant ecosystems is through its modification of global 
water flows. Agriculture does this in some obvious ways. About two-thirds of the 
water removed from  rivers is used for  irrigation (Scanlon et al., 2007), and the 
water that flows from agricultural lands into  rivers and lakes carries with it agri-
cultural  fertilizers that reduce  water quality in aquatic ecosystems (Bennett et al., 
2001; galloway et al., 2004). however, less obviously, agriculture alters atmos-
pheric flows of water due to the  impacts of  irrigation and  deforestation on global 
 evapotranspiration (gordon et al., 2005). it is via both direct and indirect  impacts 
on other ecosystems that agriculture has increased the supply of desired  ecosystem 
services, such as food and fibre, but at the same time led to unintended declines in 
non-agricultural  ecosystem services, such as  fisheries, flood regulation and down-
stream recreational opportunities ( millennium ecosystem Assessment, 2005).

managing  trade-offs is difficult due to the social and ecological complexities 
involved, and managing them will be made even more difficult in a changing cli-
mate. however, while these changes would be difficult to cope with even if  gradual 
and predictable, ecological research suggests that declines in  ecosystem services 
may also be  abrupt and surprising – and difficult to reverse.  Abrupt changes in  eco-
system services can occur due to shifts between different ecosystem regimes, and 
this presents a substantial challenge to ecosystem management and development 
 goals (gunderson and holling, 2002; Folke et al., 2004).

Three parts of the  hydrological cycle where agriculture  
can trigger regime shifts

there is  evidence for the presence of numerous regime shifts in ecosystems, 
including hydrologically mediated regime shifts in agriculture (see gordon et 
al., 2008 for a review of these shifts). Agriculture is strongly connected to other 
ecosystems due to its influence on water flows. the hydrological cycle connects 
different ecosystems because runoff,  groundwater and  evapotranspiration move 
materials among different ecosystems, and alter  energy balances in landscapes. 
Consequently, changes in hydrological flows can produce changes that are distant 
from the location where the flow is changed. these changes can lead to regime 
shifts at different locations in the hydrological cycle. locally, agriculture can 
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change infiltration and  soil moisture to produce terrestrial regime shifts. in water-
sheds, agriculture’s alterations of runoff quantity and quality can produce aquatic 
regime shifts in downstream ecosystems. Finally, agriculture’s interactions with 
atmospheric moisture can produce climatic regime shifts.

locally,  vegetation and soil water interact through effects on infiltration, soil 
water holding capacity and root water uptake to produce  vegetation patchiness, 
salinization and  soil structure regime shifts.   Vegetation patchiness interacts 
with the flow of water to concentrate water and nutrients (Rietkerk et al., 2004; 
peters et al., 2006), fire, grazing or  precipitation changes can trigger regime shifts. 
 deforestation that causes a rise in the  water table can cause  salinization (Cramer 
and hobbs, 2005; Anderies et al., 2006).  Soil structure regime shifts can occur if 
 soil moisture holding capacity is decreased by soil compaction and crusting to an 
extent that it reduces the capacity of the soil to recover its moisture holding cap-
acity during wetter periods (Bossio et al., 2007).

Regionally, agriculturally driven change in water flows, nutrient levels and sedi-
ment loads can produce regime shifts in downstream aquatic systems.  Freshwater 
eutrophication (Carpenter, 2005) and  hypoxic zones are produced when nutri-
ents used in agriculture accumulate and are recycled within a region (diaz and 
Rosenberg, 2008). Accumulation of sediments in rivers can cause  shifts in  river 
channel position (hooke, 2003).

At ecosystem  scales, changes in vegetation can alter precipitation in ways that 
can possibly produce regime shifts (higgins et al., 2002). theory suggests that 
regime shifts can occur if vegetation cover  responds non-linearly to changes in pre-
cipitation and vegetation has a sufficiently strong effect on precipitation that it can 
alter the amount of vegetation cover  (Sternberg, 2001; Scheffer et al., 2005). these 
include larger-scale regime shifts such as  wet savanna systems and  dry savanna 
forest regime shifts (hutyra et al., 2005),   cloud or fog forests regime shifts (dawson 
1998; del-Val et al., 2006) and shifts in monsoon behaviour (higgins et al., 2002; 
zickfeld et al., 2005). these regime shifts are shown in table 2.2, along with an 
assessment of the  evidence supporting their existence (gordon et al., 2008).

Climate change interacts with agricultural change to produce regime shifts. 
Regime shifts can be triggered by the interaction of changes internally in a sys-
tem with changes in external drivers (Figure 2.3). Using this scheme climate and 
non-climate processes that alter the resilience of these agriculture–water regime 
shifts can be identified. in many cases, climate drivers interact with other exter-
nal drivers, such as agricultural practices, to determine a system’s resilience to 
a regime shifts. Some processes are jointly produced by  agriculture practices 
and climate, such as  erosion,  fire and  water balance. these processes are key to 
understanding adaptation to climate change in the case of agricultural regime 
shifts (table 2.2).
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Regime shifts vary in their response to climate change and ecological modifica-
tion. the hydrological consequences of climate change interact with agriculturally 
induced changes in  hydrology to shape the  vulnerability of a system to regime 
shifts. For example, reduced soil organic matter, a critical slow  variable, can lead 
to decreased water-holding capacity. less water in the soil reduces capacity to 
cope with a high frequency of  dry spells (Bossio et al., 2007; enfors and gordon, 
2007). in the mississippi River basin, increasing precipitation in the late autumn 
and spring influences  nitrogen runoff, which expands the size of the hypoxic zone 
in the gulf of  mexico (donner and Scavia, 2007). in the other direction, the 
recent  drought in the  murray–darling basin in Australia has reduced the rate of 
dryland  salinization expansion because the  drought has kept water tables low; 
consequently, the return of wetter conditions could have disastrous consequences 
(Anderies et al., 2006).

Climatic  shocks such as extreme rainfall or drought can trigger different regime 
shifts. the  vulnerability of agriculture–water regime shifts to climate change can 
be summarized by identifying how regime shifts vary in their response to changes 
and  variability in precipitation  and average  temperature. For example,  extreme 
rainfall can trigger regime shifts such as river channel shifts,  salinization and 
 hypoxia. increases in average  temperature can alter the way that an ecosystem 
responds, for example, by reducing  risk of  salinization (assuming  evapotranspir-
ation also increases), or by increasing  risks of  hypoxia (assuming that  algal growth 
is stimulated). Common non-climate factors that decrease regime shift resilience 
include  shocks such as soil  disturbance and  land clearing, resilience-shaping activ-
ities such as local soil management,  landscape management and the management 
of entire watersheds. the ways that regime shifts respond to  shocks and manage-
ment varies. however, by identifying the way that  shocks and slow changes alter 
the resilience of a regime, the potential for different types of climate change and 
 ecosystem management to increase or decrease the  risk of a regime shift can be 
assessed (Figure 2.3).

Agriculture–aquatic system regime shifts occur over a wide range of  scales 
and vary from years to millennia in their reversibility (Figure 2.4). For example, 
freshwater  eutrophication is often irreversible, or only reversible after massive 
reductions of  phosphorus inputs for decades or longer due to internal cycling of 
 phosphorus within the lake system and accumulation of phosphorus in  watershed 
soils (Carpenter, 2005). Agriculture–soil regime shifts tend to operate at the field 
to landscape scale with varying degrees of reversibility. Although  soil structure 
regime shifts occur at small spatial scales, their impact can cascade across the 
landscape, as exemplified with the development of the  dust Bowl in the 1930s 
in the USA. the  dust Bowl started at the scale of individual fields and expanded 
non-linearly to impact the agricultural regions of the USA (peters et al., 2004). 
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Broad-scale  weather patterns caused individual fields to become highly connected, 
creating massive  dust storms that  non-linearly aggravated the situation (peters et al., 
2004). Finally,  agriculture–atmosphere regime shifts tend to operate at relatively 
large spatial and temporal scales, although  uncertainty remains about the important 
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Figure 2.3 Vulnerability and resilience of regime shifts.
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Figure 2.4 Regime shift creation and restoration over time and space.
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scales of  land–atmosphere  feedbacks. For example, while  evapotranspiration from 
the forests is the main source of water for  precipitation in the Amazon, patchy 
regional  deforestation which increases landscape heterogeneity can contribute to 
an increase in  rainfall through the establishment of anomalous convective circu-
lations, while large-scale  deforestation would substantially decrease  precipitation 
even in very distant places (d’Almeida et al., 2007). Consequently, the activities 
necessary to avoid or respond to these regime shifts vary across scales, and will be 
influenced by different types of  institutions,  governance and  infrastructure.

identifying processes that strongly connect climate and the management of 
agricultural landscapes presents places where people can intervene to manage or 
monitor changes in resilience.  Fire and  erosion are particularly important as these 
processes extend across scales and connect different types of regime shifts, as 
mentioned in the  dust Bowl example.  Fire is a key process mediating  vegetation 
patchiness,  wet–dry savanna,  forest savanna,  cloud forest regime shifts, whereas 
erosion mediates regime shifts in  soil structure, river channel, freshwater  eutrophi-
cation and coastal  hypoxia.

mapping the  vulnerability of regions to regime shifts is difficult because proc-
esses operating at different scales regulate these shifts. however, Figure 2.5 shows 
a rough assessment of the areas of the world that are vulnerable to large-scale  
regime shifts, in a world of both agricultural expansion and climate change. this 
global map cannot identify the many specific areas that are vulnerable to  fresh-
water  eutrophication, or coastal  hypoxia (diaz and Rosenberg, 2008). it can, how-
ever, tentatively identify where more regional assessments could be conducted, and 
it draws attention to the need for better assessments of  vulnerability to regime 
shifts.  

Summary

this chapter emphasizes that the majority of the  impacts of climate change on 
human well-being may occur through changes in  ecosystem services. this situa-
tion is problematic, because scientists are not able to predict in detail the ecological 
consequences of global  environmental change, and human  civilization is rapidly 
degrading the ability of ecosystems to produce services, in particular the regulating 
services that help humans and ecosystems cope with  shocks and change. however, 
the restoration or enhancement of  ecosystem services also offer a mechanism of 
adapting to climate change and increasing the supply of  ecosystem services.

the possibility of ecosystems undergoing abrupt regime shifts complicates 
adaptation to climate change. Regime shifts are often triggered by  shocks, but their 
resilience to  shocks is controlled by slow  ecological processes. A resilient ecosys-
tem can undergo a regime shift if it experiences large  shocks, while a   non-resilient 
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ecosystem may be unable to persist if it experiences only small  shocks. in terms 
of   ecological adaptation to climate change, reducing the types of  shocks that a 
system is exposed to as well as increasing its resilience can alter the situations 
under which a system experiences a regime shift. managing these processes may 
enable regime shifts to be delayed or prevented altogether (Figure 2.6). Some of the 
key climatic and agricultural processes regulating  agriculture–water regime shifts 
were described above, including how they alter the resilience of different types of 
regime shifts.  it must be emphasized that the regulation or management of these 
processes is a place where people can intervene to increase or decrease the resili-
ence of these systems.

in conclusion, research on climate change  impacts and adaptation needs to 
identify potential situations of  ‘dangerous ecological change’ and seek to better 
understand how to avoid these situations. ecologists believe that there is substantial 
potential for ecological degradation to affect the global  economy and human well-
being. there is a need to better understand the places and situations in which these 
 damages can occur, as well as the policies and practices necessary to avoid them. 
the potential for  abrupt  ecological change can, in fact, be used to improve human 
well-being on a changing planet. this requires analysis of human- dominated 
ecosystems and large-scale ecological dynamics. Creating this understanding 
requires better connecting ecological, climatological and social data across a range 
of  scales. Such work has begun, but may need to be greatly accelerated if human 
 civilization is to thrive in the twenty-first century.  
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Introduction

Climate change is expected to produce higher temperatures, drier summers and 
wetter winters across southern  england. Reductions in  water availability are 
expected as a consequence (Arnell, 2004) with direct abstractions becoming less 
reliable during summer and more seasonal, higher intensity  rainfall producing 
high runoff and less water able to percolate into  aquifers ( environment Agency, 
2005). in an area already facing  water deficits and supply challenges ( environment 
Agency, 2007a), and with increasing  population demands, adaptation in the short 
term (to 2030) is necessary. With  water resources in south-east  england under 
increasing pressure,  water companies and their  regulators are exploring options 
to adapt not only to altered demands, but also to the challenge of climate change. 
the water supply  industry in  england and  Wales is well aware of the challenge 
of climate change, and methodologies exist to both estimate the effects of climate 
change and support  adaptation decisions (Arnell and delaney, 2006). the  indus-
try has also identified a wide range of options for addressing the supply–demand 
imbalance, covering both supply-side and demand-side measures.

however, there are specific barriers to the  implementation of each option, and 
some generic  constraints on the ability of water supply companies to adapt to a 
changing climate. this chapter presents preliminary results from an assessment 
of the  barriers to adaptation to water supply shortage in a case study  catchment 
in south-east  england with multiple supply companies. the investigation applies 
a conceptual framework, which distinguishes between  generic barriers affecting 
the ability of supply companies to make  adaptation decisions, and specific barri-
ers to the  implementation of each option. the preliminary analysis suggests that 
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whilst there is a widespread  awareness of the challenge of climate change, and a 
conceptual understanding of the need for adaptation, some of the  generic barriers 
that will affect detailed evaluations and actual adaptation  decisions have yet to be 
approached. the analysis also shows that different individual  adaptation options 
are assessed differently by different  stakeholders, and that there are differences 
in the barriers to adoption between supply-side and demand-side measures. First, 
however, this chapter develops the general conceptual framework for the charac-
terisation of the barriers to adaptation used in the study.

Barriers to adaptation: a conceptual framework

the proposed conceptual framework for the characterisation of the barriers to 
adaptation in a particular place (Figure 3.1) identifies two broad types of barrier. 
Generic barriers influence the way the adaptation challenge is defined and poten-
tial adaptation responses identified and selected. they can be considered  cogni-
tive and   information/knowledge barriers and affect the capacity to acknowledge 
or recognise the problem and the solutions. Specific barriers relate to individual 
 adaptation options and influence the  capacity to carry out the solutions.

there are five generic barriers. the first relates to the identification of the need 
for adaptation (in  organisational learning terms, the identification of a signal and 
the interpretation of the signal in terms of adaptation: Berkhout et al., 2006). the 
second influences the extent to which the need for adaptation can be specified 
in terms which inform  adaptation decisions. this will be a function of the char-
acteristics of available  climate  scenarios (the  variability between scenarios, for 
example, and the extent to which they represent changes in relevant climate driv-
ers), the ability to translate these  scenarios into potential  impacts on the system of 

Generic barriers

Specific barriers

apply to the adaptation challenge

apply to individual options

- is the need for adaptation recognised? 

- can the need for adaptation be defined?

- can potential adaptation options be identified?

- can adaptation options be evaluated?

- can an option be selected?

- are there physical limitations on the performance of the option?

- are there financial constraints on the adoption of the option?

- are there socio-political constraints on its adoption?

- are there institutional factors within the organisation or its regulatory
/ market context that constrain the adoption of the option?

Figure 3.1 Characterisation of two types of barriers to adaptation.
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interest, and local geographical circumstances. A third potential generic barrier 
is the identification of feasible  adaptation options. institutional competences or 
 preferences may mean that certain options are not identified: Berkhout et al. (2006) 
defined the concept of ‘adaptation space’ to characterise the options perceived to be 
available to an organisation. the final two generic barriers constrain the ability of 
an adapting organisation first to evaluate potential options, and second to select and 
monitor a strategy. evaluation and selection requires organisations to have proce-
dures to articulate knowledge and codify practices, and for monitoring of feedback 
(Berkhout et al., 2006). these procedures may be internally defined, or may be 
imposed by external  regulators; they may facilitate or constrain adaptation.

there are four types of specific barriers relating to individual  adaptation options. 
 physical barriers are  constraints on the performance of an  adaptation option. there 
may be  technical constraints, for example, to the amount of climate change that a 
specific measure can cope with.  Financial barriers refer not only to the absolute 
 cost of an option, but also to the ability of the organisation to raise funds to cover 
the costs; this will be a function of the  wealth of the organisation and its  access to 
resources.  Socio-political barriers include the  attitudes and reactions of  stakehold-
ers, affected parties and  pressure groups to individual  adaptation options. Finally, 
the characteristics of the individual organisation may affect its ability to imple-
ment a specific option, and the regulatory or  market context may constrain specific 
choices.  institutional barriers may exist at both the generic and specific level and 
illustrate some degree of overlap between the two groups.

the research seeks to assess five propositions, drawn from the above discussion, 
and this chapter presents a preliminary assessment of these:

(1) the availability of  credible climate scenarios is a generic barrier to adaptation.
(2) Specific barriers to the  implementation of individual  adaptation options in southern 

 england are largely  financial,  socio-political and  institutional, rather than  physical.
(3) different  stakeholder groups rate different  adaptation options, and barriers to their 

 implementation, differently, reflecting their organisational objectives.
(4) the current  institutional framework for water management constrains adaptation to 

climate change.
(5)  Uncertainty in the future  impacts of climate change on resource availability affects 

the feasibility and  implementation of different  adaptation options differently. Adger 
et al. (2009) and dessai and colleagues (Chapter 5) discuss how this  uncertainty may 
 limit adaptation.  

The context: water supply in southern  England

 Water resources in south-east england are under pressure from increasing demand 
and increasing environmental obligations. Five independent  private-sector water 
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supply companies (six until 2007, prior to a merger between two companies)  provide 
water to the region. the companies are subject to  environmental regulation by the 
 environment Agency (who issue and control licences to abstract water subject to 
regional and  catchment  water resources strategies) and economic regulation by 
 ofwat (who control prices to customers and hence determine  investments).  ofwat 
sets company price limits every five years in its periodic Review process, which 
requires companies to make five-year projections of  investment requirements. 
the fifth periodic Review (pR09) is currently under way and will be completed 
in 2009. the periodic Review requires  water companies to produce 25-year Water 
 Resources management plans as the basis for their  investment strategies. industry-
standard methods are used to project future resource availability and demand 
over this  timescale, through the environment Agency’s Water Resource planning 
guidelines (environment Agency, 2007b). draft Water Resources management 
plans were published in April and may 2008. 

A broader context for  water resources  planning is set by the  implementation of 
the  european Union Water Framework directive, and by the central government 
department for environment, Food and  Rural Affairs  (defra). defra’s overarching 
vision for english water resources in 2030 was published in 2008 (defra, 2008), 
and embraces enhanced environmental quality, sustainable use of water resources, 
reduced  greenhouse gas emissions, and embedded adaptation to climate change 
and other pressures. the vision also reaffirms strong government support for a 
twin-track approach to  water resources management, combining both supply-side 
measures and demand-side measures. it sets out procedures and policies by which 
 defra will influence the actions of  regulators,  water companies and consumers.

each water supply company manages its  water resources via a number of  ‘water 
resource zones’ (there are 15 separate ‘water  resource zones’ in  east Sussex and 
 Kent). Some of the zones are interconnected, but the zones do not overlap. the 
zones do not necessarily correspond to  catchment or administrative boundaries 
and largely reflect the historical evolution of individual supply companies. major 
 catchments are therefore divided amongst  water resource zones managed by dif-
ferent supply companies.

Across south-east england as a whole, approximately 70% of public water sup-
plies are taken from  groundwater, with the remaining 30% taken either directly 
from  rivers or from supply  reservoirs. Some of these  reservoirs are fed by transfers 
from several source  catchments, and some  reservoirs are used to support direct 
 river abstractions downstream. the mix of sources varies considerably between 
individual  water resource zones, reflecting underlying  geology.

table 3.1 summarises future resource availability in the eastern part of south-east 
england (Water Resources in the South east (WRSe), 2006). With no new resource 
developments and a medium  population growth assumption, there would be a deficit 
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of between 20 and 30 ml/d (approximately 3–5% of current supply), depending on 
the assumed effect of demand management measures. if all the resource develop-
ments proposed by the  water companies were implemented, this would turn into a 
surplus of between 50 and 60 ml/d; a ‘compromise’ involving some new resource 
development would mean that supplies and demand were approximately in bal-
ance. A high  population growth assumption obviously increases demand and the 
 risk of a deficit.

the calculations in table 3.1 incorporate all the ‘feasible’ supply-side options (as 
identified by water supply companies) and very optimistic assumptions about the 
 implementation and effectiveness of demand-side measures. in practice, of course, 
there is much controversy and much discussion in the water  industry and other 
 stakeholders around these assumptions. the  Campaign to protect Rural england, 
for example, complains of ‘a disproportionate emphasis on the creation of addi-
tional  reservoir capacity’ (Warren, 2007), whilst the WRSe report itself notes that 
‘some of the water  efficiency  scenarios considered … are very challenging’ (WRSe, 
2006). despite such differences, it is important to note that, even without climate 
change, it is acknowledged that matching supply to demand will be a great chal-
lenge and  water companies are addressing the changes and  uncertainties through 
their  Water Resources management plans.

table 3.1 does not include explicitly the effects of climate change on supply (it is 
included in the effects on demand). A reduction in reliable supplies of 5% corresponds 
to a reduction of around 30 ml/d, increasing still further the deficits in table 3.1.

table 3.1      Supply–demand deficit in eastern south-east England by 2025

 Supply–demand (ml/d) by 2025

 
  

 
no new  
resources

 
Some resource 
developments

Company-
proposed resource 
developments

Medium population growth
Some demand 

management
–30  –5 +50

much demand 
management

–20  +5 +60

High population growth
Some demand 

management
–75 –50  +5

much demand 
management

–58 –33 +22 

dry year annual average water resources: no allowance for climate change 
(WRSe, 2006).
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The case study: methods

the study is focused in one  catchment – the  medway in  Kent – which is covered by 
water resources zones operated by three   water supply companies (prior to a mer-
ger in 2007, the  water resources zones were operated by four companies). Water is 
exported out of the catchment to other parts of the south-east, and transferred within 
zones within the catchment. Sixty per cent of public water supplies for the catch-
ment are taken from surface water sources, including  rivers regulated by upstream 
 reservoirs  (environment Agency, 2005);  agriculture abstractions are very small 
and  industrial abstractions are almost entirely withdrawn directly from  ground-
water. the environment  Agency assesses  rivers and  groundwater  units within the 
catchment as having no additional water available for abstraction during low flows 
 (environment Agency, 2005). the medway catchment was chosen because it has 
known  water resources pressures and a variety of potential adaptation options, and 
is served by several supply companies.

the study design involves three stages. the first is to make credible  simula-
tions of the effect of climate change on resource availability, and prepare narrative 
descriptions of future resource availability under ‘central’, ‘wet’ and ‘dry’  sce-
narios. the second stage identifies realistic adaptation options from the literature 
and existing resource plans, and characterises the advantages, disadvantages and 
potential  barriers to each option. the third stage involves structured discussions 
with water management  stakeholders –  regulators,  water supply companies, environ-
mental groups, councils etc. – to explore and assess  options and their  barriers.

Preliminary results

Impact of climate change on resources in the Medway

Flows in the  medway have been simulated using the mac-pdm hydrological model 
(Arnell, 1999). model parameters were optimised in a three-stage tuning process 
using the observed flow data (from gauging station 40003 at teston) for the period 
1980–1983 and validated over the period 1984–1989. in the first stage the land 
cover and soil classes were determined. next, the soil parameters were optimised 
by generating parameter sets consisting of combinations of values of field capacity, 
saturation capacity and a parameter describing the  distribution of  soil moisture 
capacity between a range of ±75% of the initial value at 25% increments, producing 
245 parameter combinations (once all instances of field capacity exceeding satura-
tion capacity are removed). this was followed by an additional 49 runs to optimise 
the flow routing parameters.

 Climate scenarios characterising change in mean monthly  rainfall, tempera-
ture and potential evaporation were created from the UKCip02  scenarios (hulme 
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et al., 2002) and five additional climate  models (eChAm4/opYC,  CgCm2, 
CSiRo mKii, gFdC_R30 and CCSR/nieS2). Figure 3.2 shows the change in 
mean monthly runoff by the 2020s in the medway catchment under the UKCip02 
 scenarios. the  scenarios from the other  climate models demonstrate a range of 
 impacts including substantial increases and decreases in flows, reflecting  sensitivity 
to  climate model  uncertainty. By the 2020s, average annual runoff in the medway 
catchment falls by between 11% and 13% under the UKCip02  scenarios; under the 
other  scenarios, the change in average annual runoff varies from a decrease of 18% 
to an increase of 14%. the effects on deployable output of the supply systems in the 
medway catchment will depend on operating rules, but as a first approximation, a 
reduction of 11–13% (approximately 28–34 ml/d across the medway catchment), in 
line with the change in average annual runoff, is feasible.

Characterisation of  adaptation options

table 3.2 summarises adaptation options that have been identified by  water com-
panies, the  environment Agency,  pressure groups and  local councils as potentially 
feasible in the medway catchment. Some of these are specific resource schemes 
(which will also serve other catchments), whilst others are options applicable to 
 water resources more generally. many of these options have been incorporated into 
the  Water Resources management plans of the  water companies responsible for 
water resources in the medway catchment. the complex  responsibility for water 
resources in the catchment means it is necessary to consider schemes across the 
 Kent region. the table provides indicative estimates of the potential contribution 
of each option, where these are available (estimates are in many cases very gener-
alised, and not to be taken too literally).
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each of the options has been proposed to deal with a future imbalance between 
supply and demand, and none has been developed specifically with climate change 
in mind. the supply-side options are generally well established with clearly defin-
able properties. the demand-side options, however, are generally less well estab-
lished, and their effectiveness is highly uncertain. it is highly unlikely that one 
option alone will be sufficient to meet future water resource requirements. 

Characterising the  barriers to adaptation

As shown in Figure 3.1 there are five potential  generic barriers to adaptation. the 
first potential barrier is clearly no obstacle in the medway catchment. the regula-
tors,   the water supply companies, local councils and  pressure groups all identify  
climate change as a challenge to the future  security of water resources.  the second 
barrier also does not appear to be a major obstacle, at least at the strategic level 
of assessment that has been undertaken so far. An established methodology exists 
for incorporating the effects of climate change into strategic resource assessments 
(see Arnell and delaney, 2006), and  uncertainty over the potential magnitude of 
climate change effects on supply reliability has not deterred the search for  adapta-
tion options. Between them, the water supply companies,  regulators and pressure 
groups have identified a very large number of potential adaptation options (the 
adaptation space is wide), although as will be shown below the  attitudes towards 
these different options vary considerably between different organisations. none 
of the proposed options is specific to climate change. one water supply company 
specifically asked consultees to its 2008 draft  Water Resources management plan 
to suggest additional strategic options.

the fourth potential barrier – ability to evaluate  adaptation options – has not 
yet been seriously approached as assessments are currently in their early stages. 
however, this evaluation will require a more sophisticated set of  scenarios and 
methodologies than are currently available to water supply companies. in par-
ticular, evaluation is likely to be based on  risk analyses, using multiple  scenarios. 
Whilst such  scenarios are currently being produced (for example for the UKCip09 
scenario set), there are as yet no practical guidelines for applying  risk analyses 
to the assessment of  adaptation options in the  water industry. the fifth potential 
barrier –  option selection – has also not yet been approached. in practice, water 
supply companies will have to select and implement options that have been agreed 
by the environmental regulator (the  environment Agency), the economic regulator 
 (ofwat) and, where relevant,  planning and building control authorities. A consult-
ing mechanism is in place, but has not yet been tested.

table 3.2 gives a preliminary assessment of the specific barriers to the identified 
 adaptation options. this assessment is based on reviews of documents produced 
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by  local councils,  water companies, the  environment Agency and some  pressure 
groups, and will be reviewed with  stakeholders in the final stage of the research. 
it is possible to draw four key preliminary conclusions. First, there are  physical 
barriers to most of the supply-side options, relating partly to the  constraints posed 
by environmental obligations and partly to  uncertainty over whether there would 
be enough water to sustain the options (particularly filling  reservoirs). Second, 
the  physical barriers to most of the demand-side options relate to  uncertainty over 
the magnitude of their contribution to reducing the supply–demand deficit. third, 
there are significant pressure group objections to many of the supply-side options – 
largely on environmental grounds. Finally, there are potential customer barriers to 
the  implementation of many demand-side measures.

Whilst this is a preliminary assessment, it appears that there will be some sig-
nificant challenges in adapting to the effects of climate change on  water resources 
in southern england.

Conclusions

this chapter presents a preliminary assessment of the barriers to adaptation to 
water supply shortage due to climate change in a  catchment in southern england. 
the assessment has identified a number of  generic barriers, relating to the chal-
lenge of adaptation as a whole, and specific barriers relating to individual  adapta-
tion options. the next stage of the project is to explore these barriers in more detail 
with  stakeholders in the  catchment. At the generic level, the availability of credible 
 scenarios has not yet hindered adaptation, although is likely to have a greater effect 
when detailed plans are developed. different  stakeholders clearly value different 
adaptation options differently, and there is a clear difference in the characteristics 
of the barriers between supply-side and demand-side options.    
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Introduction

 london and the  thames estuary have one of the best tidal flood defence systems 
in the world, which offers a standard of protection in excess of a 1 in 1000 year 
flood (up to at least 2030). however potential drivers such as  climate change, 
 socio-economic change and  asset deterioration will continue to increase the level 
of  flood risk into the future. given the long lead times required to implement large-
 scale  infrastructure projects, now is the right time to start  planning for the future. 
 thames estuary 2100 (te2100) is an initiative by Anglian, Southern and thames 
Regions of the  environment Agency (2008) to develop a plan for  flood risk man-
agement in the estuary for the next 100 years. the development of this plan is 
based on a phased programme of study and consultation. this chapter describes 
one particular work element of te2100, entitled ‘limits to adaptation’ (halcrow 
for the  environment Agency, 2006).

the ‘limits to adaptation’ study was initiated by the te2100 team to gain an 
early appreciation of the likely limits of large- scale ‘hard engineering-biased’  flood 
risk management options against incremental  sea level rise and different magni-
tudes of storm  surge event in the future. the study has provided te2100 with a 
rich insight into the hydraulic  performance and possible  design considerations of 
 ‘hard’ engineering biased options, such as an outer  estuary barrage, in order to 
aid in the development of different sets of options. Furthermore, this study has 
allowed the team to explore the outer limit of the te2100  climate scenarios against 
recently emerging climate science, most notably, the findings reported at the  exeter 
Conference on Avoiding dangerous  Climate Change (2005), where the  collapse of 
the  Western Antarctic ice shelf and the melting of the  greenland ice sheet were 
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postulated with a subsequent eventual 16 m Above ordnance datum (Aod) + rise 
in mean Sea level (mSl). the study was conceptualised, at least in part, on the 
basis of reports published by the  AtlAntiS project (tol et al., 2005).

Decision pathways and defining adaptation  thresholds

it has been clear from the outset of te2100 that to deal with  uncertainty associ-
ated with the likely effects of  climate change there was a need to move away from 
reactive  flood defence towards the proactive  adaptive management of future flood 
risk. historically, london’s  flood defences have been raised and improved in the 
aftermath of various flood  catastrophes – typically to a height just above that of 
the flood that had just been experienced. these incremental raisings can be read-
ily seen in many of the flood walls flanking the River thames, whose present-day 
crest height was largely defined by the 1953 flood event.

the proactive management of risk promoted within te2100 sees a series of 
timed  interventions seeking to manage flood risk within an acceptable zone. this 
vision recognises that if the  risk were to be left unmanaged, it would increase in 
the future as the  impacts of  climate change along with development pressures on 
the  floodplain become more acute and as the  asset base deteriorates with time 
(Figure 4.1). however, through the  implementation of risk management responses 
at different points in the century, this risk can be managed within the appropriate 
bounds. the appropriate bound for flood risk is largely determined through inter-
pretation of the government’s guidance on flood risk management and will include 
an element of cost–benefit analysis.

2007 2050 2100 Time

R
is

k

Managed risk

More people and property
Climate change
Ageing flood defences

Unacceptable

Tolerable

As low as reasonably
practicable

Unmanaged risk

Figure 4.1 management of flood risk through time.
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this timeline of  risk management  interventions underpin the concept of the 
decision pathway (donovan et al., 2006). given an understanding of the likely 
future trajectory of  risk, along with a target level or  threshold of future flood risk, 
the  decision to adapt the system to manage the new level of  risk can be taken in a 
timely fashion. different assumptions about the future drivers of change, different 
adaptation thresholds, or different aspirations for flood risk management, can all 
generate different decision pathways. these completed decision pathways then can 
be appraised in terms of their  robustness to future  uncertainty in addition to other 
key  sustainability criteria.

one of the main aims of the study was to try to define the various points, in 
terms of  sea level rise, at which various  engineering responses would face a crit-
ical threshold which would force a further  adaptive change in the system. the 
study thus defined a number of key adaptation thresholds, which are listed as 
follows:

Threshold 1: the point at which the  freeboard allowance within the existing  flood 
defences is eroded by a given  surge event, or by a future spring tide.

Threshold 2: the point at when the height of existing downriver defences and the  crest 
level of the existing  thames Barrier would need to be raised.

Threshold 3: the point at which the existing  thames Barrier and associated walls and 
embankments cannot be adapted further, leading to the possible move to an outer 
 estuary barrier (for example at Southend).

Threshold 4: the point at which it is necessary to modify the structure at 
Southend into a barrage (i.e. there is limited movement of tidal flow upstream of 
Southend).

Threshold 5: the point at which it is considered impractical to further intervene 
to manage flood risk through engineering (i.e. the overall engineering limit to 
adaptation) .

Approach to modelling

to explore a number of potential  engineering responses to sea level rise at the 
broad  scale required both the application of engineering judgement and extensive 
one-dimensional  hydrodynamic modelling. each  engineering response was tested 
against a range of  sea level rise scenarios ranging up to a maximum of 8 m above 
the current mean sea level . the engineering responses explored were constrained to 
(1) raising of defence walls and embankments; (2) modifying the  thames Barrier; 
and (3) construction of new throttles, barriers and barrages. the overall approach 
is shown in Figure 4.2. the figure shows how hydraulic  models representing differ-
ent future flood risk management responses are run with a series of extreme tides 
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at Southend to calculate in-bank water levels at a number of locations along the 
tidal thames. these water levels are then compared to defence data (i.e. informa-
tion on current and future  crest levels), with an allowance for freeboard also taken 
into account. in effect, and in this study, the freeboard level sits below the defence 
 crest level and accounts for the need to recognise various  uncertainties associated 
with modelling and estimating in-river water levels (for example  uncertainty in the 
model parameters used, the shape of the tide and statistical errors) .

Boundaries

Since the principal objective of the study was to assess the potential  impacts of 
 climate change on various  tidal defence system states, it was necessary to consider 
how various  climate change  scenarios might affect the downriver boundary of the 

Model Schematisation of
various system states
(e.g. Southend barrier) 

Derive 320 Southend
boundaries for 32

increments of sea level
rise (+0.25 to +8 m) and
10 different magnitudes
of surge (from 0 to 4 m)

ISIS Model Simulations
for 13 Scenarios

(320 per scenario)

Defence
Data

Freeboard
Allowance

Freeboard
Allowance

Interpretation of Results and Quantification of Sea
Level Rise Thresholds for All Scenarios

Defence
Data

Master Results
Spreadsheets

(1 for each scenario in
each return period)

Formatted Spreadsheet
and Graphing Tools

Figure 4.2 Schematic flowchart modelling different flood management responses 
at Southend.
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tidal thames model, situated at Southend-on-Sea. it had previously been determined 
that  climate change has the potential to affect peak water levels at Southend in the 
following ways:

through increasing sea levels as a result of both thermal expansion of the  •	 oceans and 
through melting of freshwater  glaciers and ice  caps.
through increasing the frequency and magnitude – and changing the  •	 storm tracks – of 
extreme  surge events.

the study kept separate any absolute rise in sea level from potential increases in 
surge height. this is important in defining an appropriate tide shape at Southend, 
as it is known that different tide shapes (with the same peak water level) will propa-
gate differently along the  estuary and can result in significantly different water 
levels in places.

Figure 4.3 illustrates how the change in surge magnitude affects the peak water 
level and volume of water under the curve. in this case, the surge acts on the fourth 
and fifth tides. the more extreme surges cause higher peak water levels and will 
push a greater volume of water into the  estuary. Figure 4.4 illustrates the change 
in the hydrograph shape resulting from different ratios of  sea level rise and surge 
contribution for the same peak water level. it can be seen that a surge peak has a 
steeper flood limb than the sea level rise peak and this will influence peak water 
levels further up the  estuary.

7
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Responses

in all, a total of 17  engineering adaptation responses to  rising sea levels were 
modelled, including the existing system of defences and modification to the way 
this is operated. For each of the 17  engineering responses, it was also possible to 
assess the effect of raising defences. table 4.1 provides a brief description of the 
17  scenarios of responses used in the model.

Model  simulations

model  simulations were undertaken using the iSiS one-dimensional  hydrodynamic 
river modelling software (www.halcrow.com/isis). the models were schematised as 
in-bank, meaning water did not spill out onto the  floodplain. this meant that the 
results for each scenario could be reused to define overtopping  thresholds for differ-
ent defence levels. once the  simulations were completed, the maximum water levels 
from each design event were extracted and stored in a spreadsheet, which was then 
used to facilitate analysis. Various overtopping  thresholds were then calculated for 
each response, both with defences at current levels, and with defences raised by 1 m.

Assumptions

the large number of  engineering adaptation responses, combined with the many 
potential future extreme sea levels, necessitated that a series of assumptions be 
made in order to keep the study to a manageable size. the more important assump-
tions are listed below.
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Boundary conditions: core assumptions

the potential for  •	 climate change to increase  rainfall/ runoff rates was ignored as the 
study was tasked with investigating the  impacts arising from  sea level rise.
the surge was assumed as a ‘double peaked’ 1953-type surge with 3-hour offset. it is one •	
of several possible shapes for a surge and each shape will propagate along the  estuary 
differently with varying local peak water levels. As long as the surge type and convolu-
tion remain consistent, then relative comparisons will be valid.

Model setup: core assumptions

the closure rules of the Southend barrier and the  •	 thames Barrier are defined relative 
to time of low tide, with two options considered by this study. the barriers either close 

table 4.1 System states and scenarios modelled as part of the   Thames 
Estuary   2100 study

System state description Scenario

existing defence System, thames Barrier open  1
existing defence System, thames Barrier Closed 1 hr after low 

tide
 2

existing defence System, thames Barrier Closed 2.5 hrs after 
low tide

 3

existing defence System, thames Barrier Closed 1 hr after low 
tide and over-rotated

 4

existing defence System, thames Barrier Closed 2.5 hrs after 
low tide and over-rotated

 5

Southend throttle (75%), thames Barrier open  6
Southend throttle (75%), thames Barrier Closed  7
Southend throttle (85% area), thames Barrier Closed  8
Southend throttle (85% width), thames Barrier Closed  9
tilbury Barrier (closing 1 hr after low tide), thames Barrier 

Closed (1 hr)
10

Southend Barrier (closing 2.5 hrs after low tide), thames 
Barrier open

11

Southend Barrier (closing 2.5 hrs after low tide), thames 
Barrier Closed (2.5 hrs)

12

Southend Barrier (closing 2.5 hrs after low tide), thames 
Barrier Closed (1 hr)

13

Southend Barrier (closing 1 hr after low tide), thames Barrier 
open

14

Southend Barrier (closing 1 hr after low tide), thames Barrier 
Closed (1 hr)

15

Southend Barrage (8.2 m), thames Barrier open 16
Southend Barrage (10 m), thames Barrier open 17
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2.5 hours after low tide or 1 hour after low tide. in reality, the time at which the barrier 
will be closed is much less certain (due to  forecasting storm  surges) .
the use of an in-bank model may lead to elevated water levels, compared to those that •	
might be observed if the model allowed water to spill into the  floodplain once it had 
overtopped defences. however, the effect of this assumption on the overall results is 
likely to be small.

Defence and freeboard assumptions

only one indicative value of  •	 freeboard allowance was assigned to each embayment. this 
may not be entirely representative, particularly if the embayment frontage is very long 
and composed of several different defence types.

Results assumptions

For each embayment, only one water level has been used to represent the water level for •	
the whole embayment. earlier investigation suggests that for the  embayments with the 
longest frontage, the water level difference between the upriver node of an embayment 
and the downriver node is bounded within a range of ±150 mm. this is considered to an 
acceptable range of  uncertainty for a study at this broad  scale.

Results

Figure 4.5 illustrates a very small selection of results from the study, presenting 
a timeline of potential engineering adaptation against increases in sea levels. it 
assumes that a 1000-year standard of protection must be sustained. As well as 
increasing mean sea level, it allows for an increase of 0.4 m in the 1000-year  surge 
magnitude (note that the  thresholds occur at different levels when other surge allow-
ances are analysed). the figure essentially shows one potential ‘decision pathway’ 
for the thames estuary and highlights the ‘failure’ point, in terms of sea level rise, 
for several adaptive  flood risk management responses.

Assuming that the requirement is to maintain a 1 in 1000-year standard of pro-
tection for the urbanised  embayments along the thames estuary, then the absolute 
maximum rise in mean sea level that the potential engineering adaptations tested 
in this study could accommodate is:

5.25 m (for a 1 m increase in surge magnitude); or•	
5.75 m (with a 0.4 m increase in surge magnitude); or•	
6.0 m (with no increase in surge magnitude).•	

note that the adaptation  threshold used to define this limit is the future sea 
level resulting in overtopping of the raised (by 1 m) flood defences upriver of a 
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Southend barrage. Fortunately,  a sea level rise of 5.25 m by 2100 is higher than 
that postulated for any of the climate change  scenarios currently in use by the 
te2100 project (for example, the high++ scenario allows for 3.2 m of mean  sea 
level rise combined with 1 m increase in 1 in 1000-year surge by 2100).

looking at the central te2100  climate change scenario (the UKCip medium 
high scenario at 2050), the following adaptation  thresholds can be defined:

the existing nominal  •	 freeboard allowance upriver of the  thames Barrier would be 
eroded through the assumed 0.4 m increase in the 1000-year surge magnitude (and no 
increase in mean sea level is needed).
the nominal  •	 freeboard allowance downriver of the  thames Barrier would be eroded by 
a 0.25 m increase in sea level (along with the 0.4 m increase in surge magnitude).
the  •	 thames Barrier, along with many of the downriver defences, would be overtopped 
by a future 1 in 1000-year event (i.e. with a 0.4 m increase in surge magnitude) if sea lev-
els rose by 0.75 m. to maintain a 1 in 1000-year standard of protection along the  estuary 
beyond this point would necessitate raising both the  thames Barrier and the downriver 
defences .
the downriver defences, raised by 1 m, would be overtopped in a 1000-year event if sea •	
levels rise by 1.75 m. to maintain a 1000-year standard of protection, an outer  estuary 
barrier would need to be constructed (assumed to be at Southend).
With a  •	 crest level of 8.2 m Aod, an outer  estuary barrier would fail by overtopping of 
upriver defences if  sea levels rise by 4 m. to maintain a 1000-year standard of protection, 
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the outer  estuary barrier would need to be converted to, or replaced by, a barrage (i.e. a 
cross- estuary structure which is normally closed).
An outer  •	 estuary barrage with a  crest level of 10 m Aod fails to offer a 1000-year stand-
ard of protection when sea levels rise by 5.75 m. this is considered to be the end point 
with respect to engineering adaptations to  sea level rise.

Conclusions

it is clearly evident that to be truly proactive in our approach to flood  risk manage-
ment we cannot wait until one of these adaptation  thresholds has been reached or 
indeed exceeded. the lead time needed to make  decisions to adapt to change is 
often long – for example, it took 30 years from the 1953 flood event for the present-
day  flood risk management system (with the  thames Barrier as its centrepiece) to 
be fully operational. this implies the need for careful monitoring of the trajectory 
of  risk and the drivers of change to ensure that the  decision to adapt is taken in a 
timely fashion.

it should also be noted, that this work has not explored the economic, social and 
environmental  ‘costs’ associated with the  implementation of the responses. the 
 ‘costs’ of some of the response explored above may indeed be prohibitive, thus 
narrowing the envelope of  sea level rise we could adapt to with  engineering or 
structural responses alone  . it is likely that a complete portfolio of responses – both 
structural and non-structural – will have to be employed in the  thames estuary as 
we adapt to future flood risk  .
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Introduction

 projections of future climate and its  impacts on society and the environment have 
been crucial for the emergence of  climate change as a global problem for  public 
policy and  decision-making.  Climate projections are based on a variety of  scenar-
ios,  models and  simulations which contain a number of embedded assumptions. 
Central to much of the discussion surrounding adaptation to  climate change is 
the claim – explicit or implicit – that  decision-makers need accurate, and increas-
ingly precise, assessments of the future  impacts of  climate change in order to 
adapt successfully. According to Füssel (2007), ‘the effectiveness of pro-active 
adaptation to  climate change often depends on the  accuracy of regional climate 
and impact projections, which are subject to substantial  uncertainty’. Similarly, 
gagnon-lebrun and Agrawala (2006) note that the level of certainty associ-
ated with climate change and impact projections is often key to determining the 
extent to which such  information can be used to formulate appropriate adaptation 
responses. if true, these claims place a high premium on accurate and precise cli-
mate predictions at a range of geographical and temporal  scales. But is effective 
adaptation tied to the ability of the scientific enterprise to predict future climate 
with  accuracy and  precision?

this chapter addresses this important question by investigating whether or not 
the lack of accurate climate predictions represents a limit – or perceived limit – to 
adaptation. We examine the arguments implicit in the various claims made about 
climate prediction and adaptation, and suggest that an approach focused on robust 
decision-making is less likely to be constrained by  epistemological limits and 
therefore more likely to succeed than an approach focused on optimal  decision-
making predicated on the predictive accuracy of climate  models.

5

Climate  prediction: a limit to  adaptation?

Suraje Dessai, Mike Hulme, Robert Lempert  
and Roger Pielke, Jr
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the chapter is organized in five sections, including this introduction. the 
 following section provides  evidence of claims that accurate climate prediction on 
timescales of years to decades at regional and finer spatial  scales is necessary for 
 decision-making related to adaptation. this  evidence is drawn from peer-reviewed 
literature and from published science  funding strategies and government policy 
documents. the third section discusses the challenges to accurate climate predic-
tion and why science will consistently be unable to provide reliable and precise 
predictions of future climate at the regional and local  scales that are claimed to 
be relevant for adaptation. the section that follows explores alternatives to climate 
prediction, with a focus on robust decision-making. the latter captures a variety 
of approaches that differ from traditional optimum expected utility analysis in that 
they characterize  uncertainty with multiple representations of the future rather 
than a single set of probability  distributions. they use  robustness, rather than  opti-
mality, as a decision criterion. the final section draws together some conclusions 
and implications for climate and science policy.

Climate prediction for adaptation decision-making

Scientific understandings of phenomena are often tested via predictions that are 
compared against observations. For example,  weather forecasters evaluate the skill 
of their  forecasts by comparing predicted weather against actual weather events. 
decision-makers also make  predictions about the relationship of actions and out-
comes when they choose one course of action over another. Such predictions involve 
some expectation of the consequences of action and the desirability of those conse-
quences. lasswell and Kaplan (1950) explain: ‘decision making is forward looking, 
formulating alternative courses of action extending into the future, and selecting 
among alternatives by expectations about how things will turn out.’

there is therefore a natural tendency for  policy-makers to look to scientists 
to aid decision making by providing insight on how the future will turn out. in 
many cases, science has provided enormous  benefits to  decision-makers, either by 
 providing an accurate forecast of future events, such as  knowledge of an approach-
ing storm, or by enabling technological  innovation that helps decision-makers 
 consciously steer the future toward desired outcomes, such as with the invention of 
vaccines that improve  public health. But there are other circumstances where an 
improper reliance on scientific prediction to enable decision-making does not have 
such positive outcomes; policy responses to  earthquakes are a notable example (see 
Sarewitz and pielke Jr, 1999).

Climate science has proven to be enormously valuable in detecting and attrib-
uting recent changes in the  climate system. Science has shown that the  climate 
system is undergoing unprecedented changes that cannot be explained solely by 
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table 5.1                            Statements about climate prediction and adaptation from the 
 peer-reviewed and grey literature

We must be able to predict more accurately the climatic effect of increased levels of 
atmospheric carbon dioxide. This is now the major uncertainty in assessing envi-
ronmental impact … We must learn to anticipate the … consequences of climatic 
change. (Cooper, 1978) – scientist perspective

In planning the rational use and distribution of … resources, reliable predictions of 
the climatic future are … absolutely essential. (Kelly, 1979) – scientist perspective

It is … essential that GCM [global climate model] predictions are accompanied by 
quantitative estimates of the associated uncertainty in order to render them usable 
in planning mitigation and adaptation strategies. (murphy et al., 2004) – scientist 
perspective

It is … vital that more detailed regional climate change predictions are made avail-
able both in the UK and internationally so that cost-effective adaptation and 
appropriate mitigation action can be planned. met office hadley Centre (mohC, 
2007) – scientist perspective

NERC-funded science must play a leading role in the development of risk-based pre-
dictions of the future state of the climate – on regional and local scales, spanning 
days to decades. Advances in climate science … are necessary to develop the high-
resolution regional predictions needed by decision makers. New scientific knowl-
edge will enable policy-makers to develop adaptation and mitigation strategies. 
neRC Strategy 2007–2012 (neRC, 2007) – science funding agency perspective

Policy needs robust climate science. Societies need robust infrastructures to deal 
with extreme weather conditions. Such measures will rely on scientific understand-
ing and accurate predictions of regional climate change … (patrinos and Bamzai, 
2005) – decision-maker perspective

Plans will only be effective to the extent that climate science can provide … agencies with 
climate scenarios that describe a range of possible future climates that California 
may experience, at a scale useful for regional planning. Reducing uncertainty in 
projections of future climates is critical to progress … (hickox and nichols, 2003) – 
decision-maker perspective

Increased acceptance that some degree of climate change is inevitable is now coupled with 
increasing demand from communities, industry and government for reliable climate 
information at high resolution and with accurate extremes. There must, therefore, be 
development in regionalizing climate information, principally through downscaling. 
World meteorological organization (Wmo, 2008) – international organisation perspective

The climate models will, as in the past, play an important, and perhaps central, 
role in guiding the trillion dollar decisions that the peoples, governments and 
industries of the world will be making to cope with the consequences of changing 
climate … adaptation strategies require more accurate and reliable predictions of 
regional weather and climate extreme events than are possible with the current 
generation of climate models. World modelling Summit for Climate prediction, 
eCmWF – Reading (UK), 6–9 may 2008 – scientist perspective

Predicting the effects of climate change on hydrological and ecological processes is 
crucial to avoid future conflicts over water and to conserve biodiversity … down-
scaling climate predictions and assessing their impact on mountain environments 
is an exciting scientific challenge that may allow us to protect the livelihoods of 
millions of people. neRC phd studentship at the University of Bristol http://www.
ggy.bris.ac.uk/pgadmissions/projects/buytaert-phd2.pdf – scientist perspective

http://www.ggy.bris.ac.uk/PGadmissions/projects/buytaert-phd2.pdf
http://www.ggy.bris.ac.uk/PGadmissions/projects/buytaert-phd2.pdf
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natural factors. Unless both natural and anthropogenic forcings are included,  cli-
mate model  simulations cannot mimic the observed continental- and global- scale 
changes in  surface temperature, and other climate-related biogeophysical phenom-
ena, of the last 100 years. Under  scenarios of increasing  greenhouse gas emissions, 
climate models estimate that the climate system will continue to change for many 
more decades and longer.

the ability of  climate models to reproduce the time-evolution of observed glo-
bal mean  temperature (within an  uncertainty range) has given them much cred-
ibility. Advances in scientific understanding and in computational resources have 
increased the credibility of climate  models when projecting into the future using 
 scenarios of  greenhouse gas emissions and other climate-forcing agents. many 
climate scientists, science  funding agencies and decision-makers have argued that 
quantifying the  uncertainty and providing more  accuracy and  precision in assess-
ments of future  climate change is crucial to devise  adaptation strategies. the quotes 
in table 5.1 exemplify some of these voices. table 5.1 includes two quotes from the 
late 1970s to show that this sort of thinking has been around for at least 30 years.

if such claims are true, then they place a high premium on accurate and precise 
climate  predictions at a range of geographical and temporal scales as a key element 
of decision-making related to climate adaptation. Under this line of reasoning, such 
predictions become indispensable, and indeed a prerequisite for, effective adapta-
tion decision-making . According to these views, adaptation would be limited by 
the  uncertainties and imprecision that afflicts climate prediction. the next section 
briefly assesses the state of climate prediction from an adaptation perspective and 
asks whether indeed accurate and precise predictions of future climate can (ever) 
be delivered.

Are there limits to climate prediction?

the  accuracy of climate predictions is limited by fundamental, irreducible uncer-
tainties.  Uncertainty means that more than one outcome is consistent with expecta-
tions. For climate prediction, uncertainties can arise from limitations in  knowledge 
(for example,  cloud physics), from randomness (for example, due to the chaotic 
nature of the  climate system), and also from intentionality, as decisions made by 
people can have significant effects on future climate and on future  vulnerability (for 
example, future  greenhouse gas emissions,  population,  economic growth, develop-
ment etc.). Some of these uncertainties can be quantified, but many simply cannot, 
meaning that there is some level of irreducible ignorance in our understandings of 
future climate (dessai and hulme, 2004).

A ‘cascade’ or ‘explosion’ of uncertainty arises when conducting  climate change 
impact assessments for the purposes of making national and local  adaptation deci-
sions (Jones, 2000). in climate  projections used for the development of long-term 



S. Dessai et al.68

adaptation strategies, uncertainties from the various levels of the assessment 
accumulate. For example, there are uncertainties associated with future emissions 
of  greenhouse gases and  aerosol precursors, uncertainties about the response of the 
 climate system to these changes (due to structural, parameter and initial conditions 
uncertainty) and uncertainties about impact modelling and the spatial and tempo-
ral  distributions of  impacts. Wilby (2005) has shown that the uncertainty associ-
ated with impact models (in his case a  water resources model) arising from the 
choice of model calibration period, model structure, and non-uniqueness of model 
parameter sets, can be substantial and comparable in magnitude to the uncertainty 
in  greenhouse gas emissions.

Recent increases in computational  power have allowed the partial quantification 
of model uncertainty in  climate projections using techniques such as perturbed-
physics ensembles (Stainforth et al., 2005), multi-model ensembles (tebaldi and 
Knutti, 2007), statistical emulators (Rougier and Sexton, 2007) and other tech-
niques. this has partially moved the science from  deterministic climate projec-
tions to  probabilistic climate projections, but the interpretation of the latter are 
much disputed (Stainforth et al., 2007). most of this work is done with  gCms of 
coarse resolution (for example 300–500 km grids), but ensembles of regional  cli-
mate model simulations (for example 25–100 km grids) are also being developed 
(murphy et al., 2007, which includes the next set of national  UK  climate scenarios, 
UKCip09). Studies that have propagated these various uncertainties for the pur-
poses of adaptation assessments (sometimes called end-to-end analysis) have found 
large uncertainty ranges in climate  impacts (Whitehead et al., 2006; Wilby and 
harris, 2006; dessai and hulme, 2007; new et al., 2007). they have also found 
that the  impacts are highly conditional on assumptions made in the assessment, 
for example with respect to weightings of  gCms (according to some criteria, such 
as performance against past observations) or to the combination of  gCms used. 
Some have cautioned that the use of probabilistic climate  information may misrep-
resent uncertainty and therefore lead to bad a daptation decisions (hall, 2007). hall 
(2007) warns that improper consideration of the residual uncertainties of probabil-
istic climate  information (which is always incomplete and conditional) in optimiza-
tion exercises, could lead to  maladaptation and be far from optimal.

Future prospects for reducing these large uncertainties are limited for several 
reasons. only part of the modelled uncertainty space has been explored up to now 
(due to computational expense) so uncertainty in predictions is likely to increase 
even as computational power increases. it has proved elusive to find ‘objective’ 
 constraints with which to reduce the  uncertainty in predictions (see Allen and 
Frame, 2007; Roe and Baker, 2007, in the context of climate  sensitivity). the  prob-
lem of equifinality (sometimes also called the problem of ‘model identifiability’ 
or  ‘non-uniqueness’) – that many different model structures and many different 
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parameter sets of a model can produce similar observed  behaviour of the system 
under study – has rarely been addressed in climate change studies except in some 
impact sectors such as water resources (see, for example, Wilby, 2005).

it is also important to recognize that when considering adaptation, climate is only 
one of many processes that influence outcomes, sometimes important in certain 
decision contexts, other times not (Adger et al., 2007). many of the other processes 
(for example,  globalization, economic priorities, regulation,  cultural preferences 
etc.) are not considered to be amenable to prediction. this raises the question of why 
climate should be treated differently, or why  accuracy in one element of a complex 
and dynamic system would be of benefit given that other important elements are 
fundamentally unpredictable. one answer is that we currently live in a society with 
a strong emphasis on science- and  evidence-based policy-making. this has led 
predictive scientific modelling to be elevated above other  evidence base because it 
can be measured and because of its claimed predictive  power (evans, 2008).

the quotes in table 5.1 imply that more accurate (i.e. reduced uncertainty) and 
more precise (i.e. higher resolution) regional  climate change predictions will help 
to solve the challenge of adaptation by providing a more faithful description of the 
future . however, Bankes (1993) notes that such efforts fall prey to false  reductionism: 
‘the belief that the more details a model contains the more accurate it will be. this 
 reductionism is false in that no amount of detail can provide  validation, only the illu-
sion of realism.’ this mindset is visible in the climate science  community with many 
efforts geared towards increasing the spatial resolution of  climate models and adding 
further components to the model structure. Furthermore, there appears to be confu-
sion amongst users about the relationship between  accuracy and precision. higher 
precision, in the form of higher spatial (for example, 25 km grids) and temporal (for 
example, sub-daily estimates) resolution, is often equated with greater realism (i.e. 
higher accuracy), but that is not necessarily the case. high precision can have low 
accuracy and high accuracy can have low precision. For example, the statement that 
‘global mean  temperature is projected to increase between 1.4 and 5.8 ºC by the end 
of the century’ may prove to have high accuracy but low precision. Correspondingly, 
the statement that ‘maximum summer  temperature is projected to increase by 5.7 ºC 
by the end of the century in the  london area’ may prove to have high precision but 
low accuracy. According to the Oxford English Dictionary, accurate means ‘correct 
in all details’, while precise contains a notion of trying to specify a detail exactly.

We have discussed accuracy and precision in the context of spatial and temporal reso-
lution, but as  climate projections move into the probabilistic realm there are interesting 
 trade-offs between accuracy and precision. Figure 5.1 shows two  probability density 
functions (pdFs), where the dotted pdF is less precise than the full pdF, but the dotted 
pdF is more accurate than the full pdF. in this case, precision can be characterized as 
the standard deviation of the measurements. the larger the standard deviation the lower 
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the precision. Accuracy relates to the difference between the true value and the pdF in 
 question. the higher the difference the lower the  accuracy. extremely wide pdFs have 
low precision but may be accurate; they may also make it difficult to make decisions (at 
least under an optimization paradigm). on the other hand, narrow pdFs with high pre-
cision may lead to inaccurate results and therefore to  maladaptation (false negatives and 
false positives). We expect that climate scientists will provide users with wide pdFs over 
the next few years and probably decades for regional and local climate projections. this is 
likely to be accompanied by a user demand for further precision (i.e. narrower pdFs) .

there are also fundamental reasons why climate prediction may fail to fulfil 
the mission expected of it by the advocates quoted above. For some scholars (see 
Ravetz, 2003), complex models of open systems are best viewed as heuristic tools 
which help our understanding of what we can observe, measure or estimate, rather 
than ‘truth machines’ which determine our future. oreskes et al. (1994) argue that 
 verification and  validation of  numerical models in the earth sciences is impossible; 
models can only be evaluated in relative terms, making their predictive value open 
to question. in the context of complex  climate models, Stainforth et al. (2007) have 
reiterated this point: ‘statements about future climate relate to a never before expe-
rienced state of the system; thus it is impossible to either calibrate the model for the 
 forecast regime of interest or confirm the usefulness of the forecasting process.’

Based on ten case studies (from  weather to  earthquake prediction and many 
others), pielke Jr et al. (2000) came up with five conditions that are needed for 
prediction to be useful for  decision-making:

(1) Predictive skill is known

in other words,  decision-makers have a basis for calibrating the expected  accur-
acy of the prediction. government  weather forecast agencies issue many millions 

Figure 5.1 Accuracy and precision for two probability density functions.
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of  forecasts every year, providing a rich basis of experience for evaluating predictive  
performance. in a situation where the forecast is sui generis, an evaluation of expected 
 accuracy is necessarily based on factors other than actual performance.

(2) Decision-makers have experience with  
understanding and using predictions

When decision-makers have experience with using a particular forecast they 
develop the ability to calibrate its strengths and weaknesses. Research on the use 
and value of seasonal climate forecasts has indicated that decision-makers often 
fail to understand the forecasts in the context of the decision environment, and 
because seasonal climate anomalies, such as el niño Southern oscillation, occur 
only every several years, it is difficult to acquire enough experience for the forecast 
to become meaningful.

(3) The characteristic time of the predicted event is short

in order for feedback to take place between a forecast – a decision – and an out-
come, the time period of an event being predicted needs to be short enough for 
 information on the outcome associated with the decision to be evaluated and fac-
tored into the subsequent decision-making process. predictions of events far into 
the future by definition cannot be verified or learned from on the time scale of 
decision-making.

(4) There are limited alternatives

in some situations decision-makers have alternative approaches to decision- making 
that do not require reliance on predictions.  earthquake policy is an example of 
such a situation. While some scientists hold out hope for developing predictive 
skill of particular  earthquakes,  policy-makers have chosen to focus on  engineer-
ing design of structures such that buildings will withstand shaking regardless of 
when the event occurs. By contrast, for those who live in low-lying areas exposed 
to  tsunamis, there is little alternative to a well-functioning  early warning system to 
facilitate  evacuation from a coming  tsunami.

(5) The outcomes of various courses of action are understood  
in terms of well-constrained  uncertainties

decision-makers need to understand with some degree of  accuracy how various 
 alternative courses of action will relate to particular outcomes. otherwise, there is no 
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basis for expecting one decision to lead to desired outcomes any more than another 
decision. A prediction will inform effective decision-making only if it is helpful in dis-
criminating among alternative courses of action in terms of their expected outcomes.

Unfortunately, climate prediction at the decadal to centennial  scale fails to meet all 
these conditions. predictive skill is unknown, and for long-term predictions cannot 
be known (condition 1). the  accuracy at global and continental level is considered 
to be higher than at the regional level, but at regional to local  scales  accuracy is 
largely unknown. there is little (but slowly growing) experience of decision-makers 
using long-term climate predictions (2) because until the 1980s or 1990s climate 
was widely assumed to be stationary and long-term climate predictions were non-
 existent or speculative. the predictions we are considering here are long-term (3), 
from a decade up to a century. Alternatives to prediction exist (4) and are discussed 
in the next section. Finally (5), the outcomes of alternative  adaptation strategies 
often depend little on discriminating among various climate predictions.

this section has shown that there are important limitations to our ability to 
predict future climate conditions for  adaptation decision-making. these include 
widening uncertainties (as we gain more  knowledge of how the  climate system 
operates), lack of objective  constraints (with which to reduce the uncertainty of 
predictions), irreducible uncertainties and the  problem of equifinality. Furthermore, 
there is much  evidence that shows that climate is only one of many uncertain pro-
cesses that influence society and its activities. this suggests that climate prediction 
should not be the central tool to guide adaptation to climate change. We argue there-
fore that adaptation efforts should not be limited by the lack of reliable (accurate and 
precise) foresight about future climate conditions. the next section elaborates on 
alternatives to prediction.

Making decisions despite deep uncertainties

individuals and organizations commonly take actions without accurate predictions 
of the future to support them. they manage the uncertainty by making decisions 
or establishing decision processes that produce satisfactory results in the absence 
of good predictions. For instance, no one expects to predict the results of scientific 
research. organizations nonetheless undertake such activity. For instance, a pri-
vate firm might fund multiple initial research and development projects that offer 
potential new products, assess their progress, and continue those few that seem 
most promising. Such an adaptive policy often proves a successful response to the 
lack of predictive ability.

in recent years, a number of researchers have begun to use climate  models to 
provide  information that can help evaluate alternative responses to climate change, 
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without necessarily relying on accurate predictions as a key step in the assessment 
process. the basic concept rests on an exploratory modelling approach (Bankes, 
1993) where analysts use multiple runs of one or more  simulation models to sys-
tematically explore the implications of a wide range of assumptions and to make 
policy arguments whose prospects for achieving desired ends is unaffected by the 
uncertainties .

one fundamental step in such analyses is to use  climate models to identify 
potential vulnerabilities of proposed  adaptation strategies. For instance, dessai 
(2005) uses   information from climate models to identify potential weaknesses in 
strategies that water management agencies in the  UK have put in place to address 
future climate change. this analysis does not require accurate predictions of future 
climate change. Rather it only requires a range of plausible representations of future 
climate that can be used to help the water agencies better understand where their 
 vulnerabilities may lie. this is similar to the argument that effective responses to 
future  earthquakes depends not on knowing when the next  earthquake will occur, 
but simply a general sense of where  earthquakes do occur. even without accurate 
probabilistic  information on the likelihood of identified  vulnerabilities, such  infor-
mation can prove very useful to decision-makers.

dessai (2005) found that the   water company’s water resource plan remains robust 
to much of the uncertainty space sampled. however, this was in part due to the fact 
that the company used among the driest available climate model (hadCm3) and the 
large supply options considered. the criterion upon which  robustness was assessed 
in dessai (2005) was  security of  supply. if the analysis had been done on the basis 
of financial considerations (i.e. minimizing costs and maximizing  benefits) the 
 water company’s plan could not be considered robust as it would be over-investing. 
A combination of high  greenhouse gas emissions in the near future, low  aerosol 
forcing and large  precipitation decreases would require further  investment by the 
 water company. Using a similar analytic approach in a very different policy area, 
dixon et al. (2007) showed that the current  United States government program that 
offers federal subsidies to encourage  private sector provision of  insurance against 
terrorism actually saves the US taxpayer money over a very wide range (over an 
order of magnitude) of assumptions about the likelihood of future terrorist attacks. 
this result, based on consideration of thousands of  simulation-model-generated 
 scenarios without any claim to predictive skill led to a concise, policy-relevant 
result invoked by an important senator on the floor of the US Senate (Congressional 
Record, nov 16, 2007, Sen. dodd).

non-predictive  information from climate models  can also help decision-makers 
identify and assess actions that may reduce their  vulnerabilities to future climate 
change. Such approaches generally fall under the heading of robust decision-
 making (lempert et al., 2006). the  ipCC defines  robustness as ‘strength; degree 
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to which a system is not given to influence’. lempert and Schlesinger (2000) 
 propose that society should seek strategies that are robust against a wide range of 
plausible climate change futures. For these authors, robust strategies perform well 
(though not necessarily optimally) compared to the alternatives over a wide range 
of assumptions about the future. in this sense, robust strategies are ‘insensitive’ 
to the  resolution of the uncertainties. in general, there can be a  trade-off between 
 optimality and  robustness such that a robust strategy may sacrifice some optimal 
performance in order to achieve less  sensitivity to violated assumptions (lempert 
and Collins, 2007).

A variety of analytic approaches have been proposed to identify and assess robust 
strategies. For instance,  information-gap (info-gap) decision theory (Ben-haim, 
2006) has been applied to climate impact related areas such as  flood management 
(hine and hall, 2006) and  conservation management (Regan et al., 2005). An info-
gap is the disparity between what is known and what needs to be known in order 
to make a well-founded decision. info-gap decision theory is a non- probabilistic 
decision theory seeking to optimize  robustness to failure, or opportunity of wind-
fall. this differs from  classical decision theory, which typically maximizes the 
expected utility.

the RAnd group recently worked with Southern  California’s inland empire 
Utilities Agency (ieUA) to help identify vulnerabilities due to climate change and 
other uncertainties  in the agency’s long-range water management plans and to assess 
additional actions the agency might take to reduce those vulnerabilities (groves 
et al., 2008a). they combined  downscaled climate projections for the ieUA region 
with a simulation of the agency’s system and  hydrology, used the resulting model to 
create roughly 1000  scenarios, and identified the key factors that would cause the 
ieUA to suffer significant shortages. the analysis suggested that under its current 
 investment and management plan ieUA was likely to suffer such shortages only 
if  precipitation declines were large, the agency failed to meet its ambitious recyc-
ling  goals, and the amount of rainwater percolating into the groundwater declined. 
the analysis shows that all three factors would need to occur simultaneously for 
future ieUA shortages to become likely. this  information, which the agency and 
its  stakeholders found very useful, required a wide range of plausible  climate pro-
jections but did not require accurate probabilistic estimates of which of these plaus-
ible projections were most likely.

the analysis also evaluated a range of  adaptation options for ieUA (groves et al., 
2008b). each option has a particular combination of early actions and actions that can 
be taken at a later date if  groundwater supplies run too low. testing each option over 
the 1000  scenarios helped ieUA understand the extent to which early action could 
reduce future climate-related and other vulnerabilities and the extent to which adap-
tation, that is responding to future observations of impending shortages, could also 
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address these vulnerabilities . Without requiring accurate probabilistic  predictions, 
this analysis helped ieUA understand its most attractive adaptation options.

this section has shown that there are alternatives to basing  adaptation decisions 
on claims of being able to predict future climate (with  accuracy and   precision). 
these alternatives may use plausible  scenarios derived from  climate models, but 
they do not require accurate and precise predictions of future  climate change, and 
in fact operate under the assumption that such predictive abilities will not be forth-
coming. Central to such approaches is the identification of strategies that work 
well across a wide range of  uncertainties. this ethos is particularly appropriate 
for adaptation to climate change since many of the non-climatic processes that 
influence effective adaptation (for example,  economic growth, policy regulation, 
human  behaviour) are generally accepted as not being amenable to prediction.

Conclusions

given the deep uncertainties involved in climate prediction (and even more so in 
the prediction of climate  impacts) and given that climate is usually only one factor 
in decisions aimed at climate adaptation, we conclude that the ‘predict and pro-
vide’ approach to science in support of climate change  adaptation is significantly 
flawed. other areas of  public policy have come up with similar conclusions (for 
example, earthquake risk,  national security,  public  health). We therefore argue that 
the  epistemological limits to climate prediction should not be interpreted as a limit 
to adaptation, despite the widespread belief that it is. By avoiding an approach that 
places climate prediction (and consequent  risk assessment) at its heart, successful 
adaptation strategies can be developed in the face of this deep uncertainty. We sug-
gest that decision-makers systematically examine the performance of their  adapta-
tion strategies/policies/activities over a wide range of plausible futures driven by 
uncertainty about the future state of climate and many other economic, political 
and cultural factors. they should choose a strategy that they find sufficiently robust 
across these alternative futures. Such an approach can identify successful  adapta-
tion strategies without accurate and precise predictions of future climate.

these findings have significant implications for science policies as well. At 
a time when government expects decisions to be based on the best possible sci-
ence ( evidence-based policy-making), we have shown that the science of climate 
prediction is unlikely to fulfil the expectations of decision-makers . overprecise 
  climate predictions can potentially lead to bad decisions if misinterpreted or used 
incorrectly. From a science policy perspective it is worth reflecting on where sci-
ence  funding agencies should focus their efforts if one of the  goals is to  maximize 
the societal benefit of science in society. the recent World modelling Summit 
for Climate prediction called for a substantial increase in computing  power (an 
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increase by a factor of 1000) in order to provide better  information at the local 
level. We believe, however, that society will benefit much more from a greater 
understanding of the  vulnerability of climate-influenced decisions to large irreduc-
ible uncertainties  than in seeking to increase the  accuracy and  precision of the next 
generation of  climate models .
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 Introduction:  climate variability and  climate change

the  pacific ocean covers almost half the  earth. its east–west axis is longest near 
the equator, and it is here that the related processes of  el niño and the Southern 
oscillation, together known as enSo, take place.  el niño refers to the periodic 
warming of the surface waters in the eastern tropical pacific, while the Southern 
oscillation refers to the fluctuation in air pressure differential between  darwin, 
 Australia and  tahiti. What determines the periodicity of enSo is the time it takes 
for pressure waves to cross from  indonesia to  South America, and then bounce 
back again. Because the  ocean is so wide, that process takes several years. Because 
there is so much water there, and water holds a lot of  energy, enSo phases can 
alter  weather patterns around the world.

 inter-annual climate variability of this sort has always existed. in terms of 
human experience, it is likely that people have and will continue to experience 
climate change not as a gradual rise in temperature, but rather as a shift in the 
frequency and intensity of particular  weather events. Climatic  risks and climate 
variability are a substantial drain on the economies of least developed countries, 
and indeed the effects of climate variability on society are significantly greater 
than the effects of climate change probably will be, at least for the next 30 years 
(hulme et al., 1999). given that climate variability is not new, people have been 
coping with it as long as there have been people. indeed, one can view people and 
 cultures that have successful  coping strategies in place as being well adapted to 
their climate.  Coping strategies change and improve over time. increased and 
improved reliance on many of these  coping strategies may also be one of the 
primary ways that people adapt to climate change.

6

learning to crawl: how to use  seasonal  
climate forecasts to build adaptive capacity

Anthony G. Patt
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one of the major technological advances of the last 20 years that improves 
people’s capacity to cope with climate variability is a better ability to predict sea-
sonal climate, especially in regions where enSo is one of the major drivers of 
 inter-annual variability (golnaraghi and Kaul, 1995). the use of  seasonal forecasts 
is especially important in  Africa, because African economies are so dependent on 
rainfed agriculture  in semi-arid regions, and because there is a clear link between 
enSo and seasonal climate over much of the continent. An important question, 
however, is whether the use of forecasts is also an effective strategy to begin adapt-
ing to climate change, or at least building the capacity to do so in the future. From 
a strict cost–benefit perspective, this question is meaningless: if the use of forecasts 
delivers  benefits that outweigh their  costs, then applying them makes sense, whether 
or not the net  benefits are tied to climate change. From a programmatic perspective, 
however, the question is important. the amount of money that will become available 
to assist adaptation efforts in the next few years – such as from the  Adaptation Fund 
of the  Kyoto protocol to the United nations Framework Convention on  Climate 
Change (UnFCCC), which is meant to address only  anthropogenic climate change 
and not background variability – dwarfs the  funding that has so far gone into devel-
oping and applying seasonal climate forecasts for  developing countries. Resolving 
whether forecast  application is an effective  adaptation strategy could make a large 
difference both for deciding how to spend  adaptation funds, and for influencing the 
resources available for forecast applications projects.

in this chapter i address the question of whether forecast application is valu-
able for longer-term climate adaptation, and if so, how. i go further than past ana-
lyses of this question by incorporating the  lessons learned from recent research 
and assessment efforts in Africa. First, i draw on a recent case study of  adaptation 
options in  mozambique, which highlights the difficulties encountered in promoting 
 community-level adaptation. Second, i draw off of two recent assessments of the 
effectiveness of forecast application in Africa, which have collected detailed  evi-
dence of where seasonal climate forecasts have delivered actual benefits in Africa, 
and identified those factors that have led seasonal forecasts to be used or ignored. i 
pull the two threads together, in order to argue why particular aspects of seasonal 
forecast application are especially relevant for building  adaptive capacity, and to 
identify criteria for the funding of projects.  

Adaptation to climate change

Adaptation means to change to fit the environment, or, as the  ipCC defines it: 
‘actual  adjustments, or changes in decision environments, which might ultimately 
enhance resilience or reduce  vulnerability to observed or expected changes in cli-
mate’ (Adger et al., 2007, p. 720). one way to adapt is to insulate against harsh 
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conditions, and indeed this is the tactic underlying what is probably the most 
common example given for climate adaptation: building protective barriers to 
guard against  sea level rise. it also underlies the approach of making new develop-
ment  ‘climate proof,’ coping with expanded tropical  disease vectors, and ensuring 
 access to  water supply. it is a top–down approach, in that  investments to protect 
against  climate change are made by public agencies. A recent background paper 
prepared by the  UnFCCC secretariat estimated the need for annual global public 
expenditure of US$46–182 billion by 2030 for this kind of adaptation (UnFCCC, 
2007).

A very different way to adapt, symbolized by planting  drought-tolerant seeds to 
protect against lessened  rainfall, is to modify patterns of production and  consump-
tion in ways that better suit the climate. this kind of  adaptation is bottom–up, 
because it is driven by the  decisions of private actors. technological improvement 
means that this kind of adaptation can occur constantly, and the presence of climate 
change simply increases its potential net  benefits and importance. the diffusion of 
any new  technology or practice ultimately hinges on its acceptance and use by 
private  actors, but  public institutions can accelerate that diffusion, especially when 
there are high start-up  costs. it is hard to estimate the  costs of this type of adapta-
tion, and efforts that have been made have tended to focus on the public component 
of that cost. For example, the UnFCCC has estimated the need for an additional 
US$3 billion per year for agricultural research and extension by 2030 (UnFCCC, 
2007) ; this cost does not include the cost to private farmers, who would then have 
to experiment with new crop varieties, many of which may be more  drought toler-
ant, but also lower yielding than what they now plant.

 Flexibility and adaptive capacity

it is reasonable to assume that the most adaptive societies – in the second,   bottom–up 
sense of the word – are those with private  actors in place with the capacity to experi-
ment with new technologies and practices, and  public institutions in place with the 
capacity to help them. A concern for least developed countries is that the climate-
sensitive poor lack this capacity required of private  actors. A study by Yohe and 
tol (2002) examined economic losses and loss of life in the face of climate hazards, 
and suggested that income is an important factor in determining the flexibility of 
a society to respond to climate change, both to avoid the negative consequences, 
and to take advantage of new opportunities. Another study, by Brooks et al. (2005), 
examined national-level data to see whether it is income itself that provides the 
adaptive capacity, or the features of society that are associated with greater flexi-
bility, and hence higher incomes. they examined 46 variables that they suspected 
would be correlated with high  vulnerability, and found 11 correlations significant 
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at the 90% confidence level. these 11 all fell within the domains of  governance, 
 education and  health status. these findings support a model of adaptive capacity 
that is oriented around flexibility: good governments can respond to changing cir-
cumstances, and educated people can participate in such changes, while healthy 
bodies can  weather temporary harsh conditions. once these factors were taken 
into account, Brooks et al. (2005) found income variables (including both average 
 income and income equality) became insignificant predictors of  vulnerability.

 historical studies have also suggested that adaptive capacity can be linked to 
 flexibility. diamond (2004) suggested that the society of the  norse greenlanders 
collapsed because they persisted in attempting to farm in  greenland as if its cli-
mate and soils were those of  norway, and whose  Christian beliefs led them to shun 
well-adapted technologies of their  inuit co-inhabitants. dugmore et al. (2007; see 
Chapter 7 in this volume) suggest a slightly different story. the  norse settlers did 
adapt to the climate they found on  greenland, and for many generations main-
tained a stable society. But the result of their adaptations was to make it possible for 
them to continue to rely on  agriculture even when conditions for  agriculture were 
quite harsh. this made it possible to avoid one major difference distinguishing 
them from the  inuit – being tied to a particular settlement versus being     nomadic – 
which proved to be the key to surviving the cumulative effects of climate change 
as it grew more severe. 

Case study: adaptation in the  Limpopo River Valley of  Mozambique

An example from a recent  World Bank study in mozambique highlights both how 
a lack of  flexibility can be culturally imbedded, and how difficult this can be to 
change. the limpopo River floodplain was devastated by  flooding in 2000, but a 
more frequent concern is  water scarcity. Climate change probably will exacerbate 
both problems, increasing the magnitude of floods, and decreasing the average 
amount of  rainfall (parry et al., 2007). in the aftermath of the 2000 floods, the state 
attempted to move people out of the  floodplain, but they resisted. to understand 
why, the  World Bank surveyed both the smallholder farmers  living there, as well 
as  policy-makers for the region (patt and Schröter, 2008). they found that while 
the policy-makers perceived climate change as a serious problem, farmers did not. 
the farmers viewed  climate-related risks such as  drought, floods and  disease as 
less serious than other  risks they faced, such as crime and economic difficulties. 
moreover, relative to the  policy-makers, the farmers viewed the climate-related  risks 
as growing less serious over time, and the  non-climate  risks as growing more seri-
ous. While they did complain of erratic  rainfall and low crop yields, they attributed 
these primarily to their failure to follow their established farming practices, and 
the consequent dissatisfaction of their ancestors’ spirits. in short, despite falling 
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yields, these farmers did not perceive a need to adapt to climate change, and 
indeed viewed their own changed actions as part of the problem, not the  solution. 
patt and Schröter (2008) concluded that this set of  beliefs about climate made 
them quite unlikely to want to participate in government- or ngo-sponsored 
adaptation programmes, or to engage in their own autonomous adaptation.

Concurrent with this study on  risk perception and attribution, the  mozambique 
Red Cross was attempting to develop a programme to integrate climate change 
adaptation concerns into its activities in the same communities along the limpopo 
River, as part of a grant they had received from the netherlands  Red Cross. given 
the lack of clarity over exactly what climate changes would occur in the district, 
and over what  timescales, the mozambique national office and  gaza province 
regional office appeared to be having difficulty deciding what actually to do. one 
activity that they did engage in was a set of training workshops on climate change 
in several communities. these training workshops had explained to the farmers 
attending them the believed causes of climate change , what the long-term effects 
would likely be globally and for mozambique, and what some of the long-term 
 adaptation strategies would likely include. As part of its study, the  World Bank sur-
veyed farmers in these communities, allowing a comparison between those farm-
ers who had attended the Red Cross workshops, and those who had not. in all the 
areas covered by the workshops, the survey revealed no significant difference in 
 knowledge. in this particular case, people had either not believed, or not remem-
bered, the  information they had received. patt and Schröter (2008) found this not 
to be surprising, given that what was presented at the workshops did not contain 
 information immediately salient to the farmers,  information on which they could 
immediately act.  

Applying  seasonal climate forecasts for adaptation

one type of  information that can be salient is a seasonal climate forecast. Beginning 
in the mid-1980s, climatologists began to issue experimental long-lead-time  enSo 
forecasts (Cane et al., 1986). A few years later, in 1994, Cane et al. (1994) published 
a study linking  maize production in zimbabwe with enSo; they demonstrated that 
variations in  enSo explained over 60% of the variance in annual harvests. this 
suggested that it could be extremely valuable to make use of  enSo-based fore-
casts in order to guide actual decisions. For example, the  Famine early Warning 
System, which had been operational in Africa for well over a decade, issued  food 
security alerts based on estimates of food reserves, recent harvests, and – prior to 
harvest – actual  rainfall. But forecasts could allow such agencies to start  planning 
several months even further in advance, based on pre-season estimates of rainfall, 
and this could prove important. in  zimbabwe in 1991–1992, for example, there was 
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a devastating  drought associated with a strong el niño. prior to the rainy season, 
the government had large stockpiles of  maize. they sold much of this stockpile 
in late 1991, before it became apparent that there was a major  drought under way. 
Several months later, after a catastrophic harvest, they bought grain back to cover 
their food shortfall, but at a much higher price. if there had been a seasonal forecast 
available, and if the government had relied on it, they might have decided not to sell 
off their stockpile in the first place (Stewart et al., 1996). 

Potential  benefits for coping and adaptation

Just as with  food security  planning, such forecasts could allow people in various 
sectors –  agriculture,  public health,  dam management, disaster prevention – to 
fine-tune their decisions to the coming year’s rainfall. in theory, farmers could 
plant different crop varieties, hospitals could stockpile  malaria drugs, dam manag-
ers could enter into different contracts to buy or sell electricity, and civil  protection 
agencies could develop  flooding contingency plans. in practice, a variety of barriers 
stood in the way of the forecasts’ use, including the fact that there were often com-
peting forecasts, that their probabilistic character made them difficult to interpret, 

Figure 6.1 Seasonal forecast issued at the Kadoma CoF, September 1997.
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that their skill was often quite low, and that they were a new piece of  information 
that people were not in the habit of using. the Southern African Regional Climate 
outlook Forum (CoF), held in 1997, initiated the effort to develop a single consen-
sus forecast (shown in Figure 6.1), imbued with the  legitimacy of all of the region’s 
national meteorological and hydrological services (nmhSs), and to communi-
cate that forecast to national-level planners (national oceanic and Atmospheric 
Administration, 1999). With the CoFs, which became annual or biannual events 
across several regions of Africa,  latin America and Asia, was a concomitant set 
of training workshops designed to build the capacity of nmhSs to issue sea-
sonal forecasts, and local-level pilot projects aimed at increasing the capacity of 
  decision-makers to use them.

one long-standing justification for investing in forecast application is that it 
could assist in efforts at climate adaptation. in november 2003, noAA convened 
a workshop focusing specifically on learning from forecast application to inform 
climate adaptation, commissioning twenty-eight separate background papers look-
ing at different lessons that research on  climate variability could offer for  climate 
change (national oceanic and Atmospheric Administration, 2003). Washington  
et al. (2006) have put together what is perhaps the most cogent argument that the 
best first step toward adapting to climate change, specifically in Africa, is to improve 
coping capacity for climate variability. their argument rests on three points: the 
especially low capacity in Africa both to climate science and to relate the results of 
that work to society; the potential of forecast applications to build that capacity; 
and, the results of an agent-based model showing that farmers who apply forecasts 
also perform better under a regime of climate change. their second point is really 
the core of their argument: that applying forecasts in Africa is already building the 
capacity of African  climatologists and climatological organizations, and building 
the linkages between these scientists and societal users of climate  information in 
such a way that can strengthen the ‘foundation’ for successful climate adaptation in 
the future. to support these points, they first cite a number of studies in Africa that 
had examined the use of forecasts, many of which had identified institutional fac-
tors such as poor  communication channels (for example, tarhule and lamb, 2003) 
or low forecast credibility (for example, patt and gwata, 2002), and which, the 
authors claim, suggest that forecasts are already bringing real value (ingram et al., 
2002; phillips et al., 2002; Amissah-Arthur, 2003; luseno et al., 2003; thomson 
et al., 2003; Boone et al., 2004; hansen and indeje, 2004; ziervogel and downing, 
2004; morse et al., 2005; ziervogel et al., 2005). Second, they show that current 
 climate models have a difficult time delivering a clear and consistent message about 
future climate changes for Africa (mcCarthy et al., 2001); hence, it is difficult to 
know how to prepare for long-term climate change, and improved coping with cli-
mate variability provides the better option.  
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Case study: recent evaluations of forecast value in Africa

Since Washington et al. (2006) argued these points, noAA commissioned an 
assessment of climate forecast applications in Africa, the results of which add an 
important degree of texture to the arguments raised. What this assessment did was 
to collect both the published and unpublished findings concerning forecast use in 
Africa, and for each to evaluate (a) whether the study in question had identified 
potential benefits from forecast application, (b) whether the study had observed 
actual benefits accruing to users, and (c) what factors had led the potential benefits 
to translate into actual benefits (patt and Winkler, 2007). At the same time, the 
international Research institute for Climate and Society (iRi) published a report 
highlighting a series of success stories of climate forecast applications (hellmuth 
et al., 2007). together with the director of the major forecast applications centre for 
 east Africa, the coordinators of the two assessments pooled their results to support 
a single analysis (patt et al., 2007). What they found was that in the vast majority 
of cases, including all of those that Washington et al. (2006) cite as  evidence of 
forecasts’ benefits, researchers had identified potential benefits of using forecasts. 
in very few cases, however, had researchers observed actual benefits to real people. 
these included three cases of use by farmers (patt et al., 2005; patt, 2006; diarra 
and Kangah, 2007), one case of use by dam managers (Axel and Céron, 2007), 
one case of use for  malaria control (Connor et al., 2007) and two cases of use for 
emergency management (erkineh, 2007; lucio et al., 2007). details on these cases 
appear in table 6.1.

What distinguished these success stories was the presence of three related factors: 
the close and formal  cooperation of forecasters and representatives of end-users to 
identify and respond to users’ needs; from that  cooperation, the development of a 
forecast that matched the exact needs of the particular user, and hence could easily 
be operationalized; and, the careful  communication of that forecast to users in an 
interactive setting, where users could have their questions and concerns addressed 
by the forecasters. For example, in both the highlands of east Africa (githeko and 
ndegwa, 2001; zhou et al., 2004) and the  semi-arid region of  southern Africa 
(thomson et al., 2005, 2006), researchers had shown that seasonal and shorter-term 
climate forecasts could be used to predict malaria outbreaks, in turn suggesting 
that  public health agencies could apply the forecasts to their decisions of where 
to focus attention, such as stockpiling anti-malaria drugs, distributing insecticide-
treated bed nets and spraying for mosquitoes (World health organization, 2001). 
in both regions, malaria  experts and representatives from  public health minis-
tries had been participating in the CoFs, in theory able to use the  information 
to improve decisions. however, it was in southern Africa that the World health 
organization (Who) regional office joined forces with the iRi and the regional 
drought monitoring Centre (dmC) to organize a different meeting, the malaria 
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outlook Forum (mAloF), separate from the CoF (Connor et al., 2007). While the 
CoFs in both east and southern Africa continued to prepare probabilistic rainfall 
forecasts for the entire region like those in Figure 6.1, the mAloF set out to iden-
tify the exact information that users needed, and to deliver it to them. this included 
more specific pre-season maps of where  rainfall would be of sufficient quantity to 
promote the development of the mosquito vector, and putting in place mechanisms 
to communicate weekly rainfall  predictions and observations during the rainy sea-
son to the appropriate  decision-makers. these  decision-makers were themselves 
at the mAloF meeting, and so they were able to develop strategies for translating 
this information into actual actions. the result was that in southern Africa, dur-
ing an especially wet 2005–06 rainy season,  morbidity and mortality were kept to 
levels far below what would likely have been the case in the absence of the climate 
information (Connor et al., 2007).

these common features of the cases where benefits have been observed from 
forecast application adds further support to the arguments that Washington et al. 
(2006) make, namely that forecast application can be the context to build the link-
ages between climatologists and end-users of their  information that will be neces-
sary for effective adaptation. But one has to be explicit: while these linkages seem 
to be a necessary condition to obtaining real value from forecasts, many projects 
where people have attempted to apply forecasts have failed to build the necessary 
linkages (patt and Winkler, 2007). For example, in both  ethiopia and  Kenya there 
have been efforts to develop and implement forecasts for  dam management; in nei-
ther country are forecasts being used, because the necessary partnerships between 
the dam managers and  climatologists never materialized (Babu and Korecha, 2001; 
oludhe, 2003). projects that show potential but not actual value to users may not 
be undertaking the task of establishing institutional connections, which may be 
much harder and more time-consuming than programming a model or interview-
ing  stakeholders. 

the assessments of African forecast applications also demonstrate that the ways 
in which people derive value from forecasts themselves may in fact be quite differ-
ent from how they will adapt to  climate change in the longer term. this suggests 
that in some cases the only benefits for adaptation of forecast application may be 
the partnerships they promote, and not the actual learning that derives from those 
partnerships. three examples illustrate this. First, in  ethiopia, the primary use that 
people have made of forecasts has been to prepare for  drought and resulting food 
insecurity, and yet there is reason to believe that climate change will make  drought 
less of a problem in the future than it has been in the past (indeje et al., 2000; 
 ipCC, 2007). Second, in  zimbabwe, both modelling results (phillips et al., 1998) 
and the field study with  subsistence farmers (patt et al., 2005) demonstrated that 
forecasts can be most valuable not when they predict  drought, but rather when they 
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predict normal to above normal rains. Forecasts of favourable growing conditions 
allow farmers to depart from generally  risk-averse practices, and take advantage of 
much higher yielding longer-season varieties. the effect of climate change, how-
ever, is likely to be decreased  rainfall over most of southern Africa, and fewer years 
when the risky strategy of planting longer-season maize is justified by a forecast 
 (ipCC, 2007). indeed, the areas of  zimbabwe where these studies took place may, 
in fact, become unsuitable for rainfed  agriculture. third, in the  public health sec-
tor, forecasts are most useful to prepare for periodic  malaria  epidemics, which are 
most common on the fringes of those regions where, because of temperature and 
 rainfall,  malaria is endemic (thomson et al., 2006). the effect of climate change 
will be to change the locations of those endemic areas substantially. For example, 
with increased warming, the east African highlands may change from a place 
experiencing intermittent  epidemic  malaria to one experiencing endemic  malaria; 
with increased drying, the southern African  semi-arid regions may change from 
a place experiencing  epidemic  malaria to one that is  malaria-free (martens et al., 
1997; ebi et al., 2005).  As a result, the  benefits that a particular region may derive 
from a  malaria early warning system may be transitory.

Discussion

Applying seasonal climate forecasts is like a baby learning to crawl. eventually 
what a baby will need to do is learn to walk, and indeed many babies learn to walk 
without ever having gone through the crawling stage. But crawling can help to 
develop the necessary coordination that walking will later demand. And crawling 
can offer its own rewards; a crawling baby can never carry anything, but at least 
she can look around further than when she is just sitting there. So too can seasonal 
forecast application be a valuable way to improve adaptive capacity and accelerate 
future adaptation. Forecast application can also offer immediate rewards, even if 
the actions taken today are quite different from what will be taken in the future.

the case study from  mozambique demonstrates some of the challenges facing 
adaptation planners. Just as scientific and technical capacity for climate adap-
tation may be low in many developing countries, as Washington et al. (2006) 
demonstrate for Africa, so too can  cultural capacity also be a  constraint. people 
probably do need information about climate change, and need to learn how to use 
that  information to guide their immediate decisions and long-term  planning.  the 
difficulty is that science tends to influence policies and decisions only when it is 
salient, credible and legitimate (mitchell et al., 2006). Climate change is a slow 
process, to which few decisions that people take now are likely to be sensitive, and 
hence  scenarios of long-term climate change  are unlikely to be salient to many 
 actors. this creates a hurdle to overcome to begin considering climate  information 
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to guide decisions, and yet only when this hurdle is overcome can scientists and 
 end-users begin to work together in a manner that builds, over time, the credibility 
and  legitimacy of their  information.

it is hard to develop effective partnerships between  climatologists and users in 
the absence of a problem to be solved, and hard to maintain them unless the prob-
lem is persistent or repetitive. even if the presence of  funding means that people 
show up to work together, they require a pressing challenge to focus their attention. 
Seasonal climate forecasts offer a way around this impasse, because they do offer 
 information that is potentially valuable, year after year. What makes forecasts rele-
vant for adaptation is thus not their use per se, but rather in the necessary condition 
to that use: real collaboration between climatologists, government agencies and 
end-users, to solve pressing challenges. What makes forecast application uniquely 
valuable for the development of these networks and partnerships is that their use is 
an annual event, and can be tested, evaluated and improved upon. the application 
of seasonal climate forecasts is a valuable way, maybe the best way, for climatolo-
gists, government agencies and private  actors to learn to work together in a way 
that can develop the cultural and institutional  flexibility that underpin adaptive 
capacity.

From this, one can identify three criteria that should be applied when  funding 
new programmes or projects to apply seasonal climate forecasts in order to improve 
adaptive capacity. First,  projects need to incorporate the conditions identified as 
essential for forecast value: collaboration between climatologists and sectoral 
experts, the development of user-specific forecasts, and participatory  communica-
tion with end-users. the most beneficial projects, for the purposes of enhancing 
adaptive capacity, are those that go into environments where collaboration and 
 communication are currently poorest. For example, patt (2006) showed that com-
mercial farmers in zimbabwe in 1997 were able to develop links, through their 
Commercial Farmers’ Union, with climatologists, and use those links to develop 
and communicate their own crop-specific forecasts;  subsistence farmers, by con-
trast, had little opportunity to communicate, either directly or indirectly via the 
agricultural extension service, with climatologists.   A project to help commercial 
farmers use forecasts would probably generate greater immediate  benefits than a 
project to help  subsistence farmers, but the latter would do far more to enhance 
adaptive capacity.

Second, projects need to be of a duration that is long enough to begin to develop 
collaborative partnerships, establish trust and realize  benefits. the minimum time 
for this is probably three to five years, not even taking into account the time neces-
sary before and after to identify the necessary  actors, plan the  interventions and 
report on the results. projects of a shorter duration may be useful for teams of 
researchers to develop models and decision-support tools to help apply forecasts, 
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and these may be quite valuable for sustainable development purposes. But these 
tasks will not create the institutional linkages and  communication channels neces-
sary for improving  adaptive capacity.

third,  projects need to include evaluation of whether benefits are actually 
being obtained from the use of the forecasts. ideally, they should be designed 
in such a way as to test this rigorously, such as through the types of controlled 
studies reported by Axel and Céron (2007), diarra and Kangah (2007) and patt 
et al. (2005). Such an evaluation is an essential check that the necessary collab-
oration and  communication are taking place. if such an evaluation indicates that 
no  benefits are being received, it could be that the necessary collaborations have 
failed to materialize, or it could be that forecast skill in that location is not high 
enough to be valuable to the  actors involved. either case would be a good rea-
son for discontinuing the project. even if it is one that is enhancing institutional 
linkages, these are not linkages that will persist once it becomes apparent that 
they are not generating immediate value. on the other hand, if the evaluation 
provides  evidence that participants are receiving value from the forecasts, then 
this could provide the stimulus for the project to attract more participants into 
its network. For example, the project reported on by diarra and Kangah (2007) 
started in 1982 with a group of 16 farmers, with  funding from the  Swiss Agency 
for development and Cooperation guaranteed for five years. As the initial evalu-
ations were positive, farmers from neighbouring communities asked to be able to 
join, and the project began to grow. By 2007 there were more than 2,000 farmers 
participating.

Seasonal climate  forecasts are an important  technology to help people cope 
with inter-annual climate variability, and their application can be an important 
tool to build adaptive capacity.  So far, countries in  Africa and elsewhere have only 
touched the surface in making forecasts useful to  decision-makers. there is a great 
potential for new projects in this area, and they represent an ideal way to direct 
adaptation  funding.  those projects that are most worthy of such  funding are those 
that can demonstrate that they develop new institutional linkages between clima-
tologists, sector-specific experts and agencies, and end-users. these will be the 
projects  that help to enhance society’s  flexibility in the face of  climate change.
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Introduction

the end of norse greenland sometime in the mid to late fifteenth century Ad 
is an iconic example of settlement desertion commonly attributed to the  climate 
changes of the  ‘little ice Age’ combined with a generalized failure to adapt (for 
example, diamond, 2005). the idea of chronic norse adaptive failure has been 
widely accepted, in part because other peoples in greenland (the  thule inuit) sur-
vived through the period of norse extinction. human settlement of greenland was 
definitely possible through the climate fluctuations of the thirteenth to seventeenth 
centuries Ad, despite increasingly well-documented changes in temperature, prob-
able  growing season,  sea ice, storminess and sea level. the  inuit achieved  sus-
tainability during this period of instability and change, but the norse did not. it 
is assumed there must have been some degree of norse  maladaptation or more 
constrained limits to their adaptations than those of the inuit, and the  norse are 
seen to have ‘chosen extinction’. We suggest that the picture emerging from recent 
and current research is far more complex, and propose that the norse had achieved 
a locally successful adaptation to new greenlandic resources but that their very 
success may have reduced the long-term resilience of the small  community when 
confronted by a conjuncture of  culture contact, climate change and new patterns 
of  international trade.

the reasons for the final  collapse of norse greenland are still incompletely 
understood, but new data from greenland and across the north Atlantic, combined 
with changing ideas and developing cognitive frameworks, are refining and deep-
ening our understanding on both adaptation and its limits (dugmore et al., 2007a; 
mcgovern et al., 2007).
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it is apparent that the norse in greenland did adapt to changing conditions, in 
particular through the increasing utilization of  marine mammals (Arneborg et al., 
1999). that these adaptations were insufficient to ensure the survival of society 
may be inferred from the final  collapse of norse settlement, but their limited ulti-
mate effectiveness may be best understood in terms of a failure of resilience, which 
refers to the ability of a system to maintain its structure in the face of  disturbance 
and to absorb and utilize change (Van der leeuw, 1994). one possibility is that the 
initial norse colonization and settlement of greenland was followed by a rising 
level of connection,  intensification and  investment in fixed resource spaces, social 
and material  infrastructure which increased the effectiveness of adaptation, but at 
a cost of reduced resilience in the face of variation.

in this chapter we explore the idea that the norse were initially well adapted to 
life in greenland, with a  subsistence  economy based upon the seasonal coordination 
of the labour of dispersed households and with the ability to regulate wild  resource 
exploitation to avoid overuse. the key failure of the norse settlers in greenland 
would thus have been not because of a clumsy or ineffective initial adaptation of 
european farming and  hunting patterns to their new home, but later on in their lim-
ited ability to rapidly reconfigure well-established and effective mechanisms for 
adaptation to meet the combined challenges of economic change,  culture contact 
with the inuit and unanticipated climate change  .

New perspectives: Norse adaptation and sustainable practices

Initial adaptation

in  greenland it is apparent that the norse did not simply apply proven  subsist-
ence strategies based on their prior experience in  iceland or  norway. the early 
greenlandic colonists did import  cattle, sheep, goats, pigs and  horses and set up 
farms ultimately tied to the pockets of inner  fjord pasture vegetation in the eastern 
and Western   Settlements (Figure 7.1) in a dispersed pattern of farms clearly tied 
to pasture resources. despite this terrestrial base,  zooarchaeology and isotopic 
study of human bones reveal the importance of  marine mammals from the first 
stages of settlement. norse  archaeofauna in greenland from the earliest phases 
have far more seal bones than appear in any of the other  north Atlantic bone col-
lections known from the  northern  isles, hebrides,  Faroes or iceland (perdikaris 
and mcgovern, in press). migrating  harp (Phoca groenlandica) and  hooded seals 
(Cystophora cristata) encountered in greenland were rare or absent in the rest of 
the  Viking Age  north Atlantic, and their huge  populations presented a far richer 
resource less likely to be depleted by large-scale exploitation than the small resi-
dent  harbour/common seal (Phoca vitulina) and grey seal  (Halichoerus gryphus) 
colonies of  iceland or the  British isles. While the norse middens do not contain 
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harpoons or the  ringed seals (Phoca hispida) usually taken with such gear, the 
norse greenlanders were certainly highly competent seal hunters who made use of 
nets and probably communal boat drives aimed at the millions of migrating seals 
arriving along the  coast of West  greenland in spring. Utilization of the migrating 
seals may be seen as a key adaptation to provisioning greenland settlement as the 
spring seal  migration came at the annual low point when other stored food was 
probably becoming scarce. the seal hunt was critical to the entire  community, and 
 archaeofauna from middens in inland sites many hours’ walk from the nearest salt 
water  are as rich in seal bones as coastal farm middens. While the spatial organ-
ization of norse seal  hunting in greenland is now under fresh cooperative study, it 
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Figure 7.1 map of norse settlement established on the west coast of greenland. the 
larger eastern Settlement in the south has c. 400 farms, the Western Settlement 
has c. 80 farms. the norðursetur (northern hunting grounds) were in the disko 
Bay area, c. 800 km north of the eastern Settlement. Substantial, well-furnished 
churches with stained glass and church bells were built c. 1150–1300. no more 
churches were constructed after 1300, the Western Settlement was abandoned 
c. 1350, the last recorded contact was in 1408 and the eastern Settlement was 
probably deserted by c. 1450.
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is already apparent that the spring hunt of the migratory seals was communally 
organized, probably drawing on the labour of whole districts for intensive mass 
hunts timed to catch and widely redistribute this rich seasonal peak in marine 
resources. it seems likely that the best modern analogue to this pattern may be 
found in the still-active Faroese practice of communal  drive hunting ( grind) of the 
pilot whale. in the Faroes, every step of the grind hunt (from first spotting to final 
division of meat) is closely regulated by  tradition and written law codes extending 
back to the medieval period. the grind today is seen as so critical to  community 
coherence and Faroese  social identity as to be totally impervious to outside pres-
sure from influential international anti-whaling groups. norse seasonal sealing in 
greenland certainly played an even more central role in year-to-year survival, and 
the annual hunt must have played at least as central a role in reinforcing and enhan-
cing  community solidarity.

While there is thus far limited  evidence for icelandic-style large-scale  consump-
tion of  marine fish on inland farms, a few marine fish bones have been recovered 
far inland, as have the bones of seabirds (enghoff, 2003; mcgovern, 1985). the 
seabirds are almost all  guillemots (Cepphus grille) and  murres (Uria spp.), who 
nest communally on cliff sides in several parts of the outer fjords of both settlement 
areas. the  distribution of their bones on distant farm middens again suggests some 
sort of communal  hunting and redistribution, this time probably occurring in late 
summer when the moulting colonies are most vulnerable.

 Walrus hunting mainly took place in the  norðursetur district far to the north of 
the two settlement areas and seems to have involved weeks-long voyages in both 
directions during the summer months (dugmore et al., 2007a). the  zooarchaeolog-
ical  evidence suggests that this also was a communal activity, as the fragments of 
bone from around the  walrus tusk root chipped off during final finishing (perhaps 
during the long winter) are found on inland as well as coastal farms in both  eastern 
and Western  Settlements. it would appear that this  norðursetur hunt took boats 
and active young people out of the settlement areas most summers.  Walrus  hunting 
again apparently represents a community-scale effort; this time aimed at securing 
goods for overseas trade. Fragments of  norðursetur poetry, lost saga references, 
and the widespread finds of  walrus and  polar bear amulets carved from  walrus 
postcanines again suggest that this communal effort was embedded in a rich and 
well-developed cultural matrix.

Sustainable resource management and the  maintenance of  flexibility

there is growing  evidence from iceland and the Faroes  for successful  Viking Age 
and norse community-level management of seabirds, waterfowl, freshwater  fishing, 
common grazing and woodland (Simpson et al., 2002, 2003, 2004; Church et al., 
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2005; dugmore et al., 2006, 2007b; mcgovern et al., 2007). As we learn more 
about  economy in the  north Atlantic, older ideas of widespread and heedless 
depletion of all forms of natural capital by Vikings–medieval norse (for example 
mcgovern et al., 1988) are being replaced by notions of more sophisticated and suc-
cessful management by well-integrated communities capable of regulating  access 
to and drawdown of potentially vulnerable resources (mcgovern et al., 2007). 
Recent results of  environmental  archaeology and  palaeoecology have served to 
underline the historical evidence for conscious and well-developed structures for 
management of communal and private resources. it is found in surviving medieval 
 icelandic law codes such as grágás (dennis et al., 2000), which set limits on  hunt-
ing of seabirds, seals and eider ducks, and regulated use of stranded whales and 
driftwood. Similar  law codes and a multi-tiered court (thing) system were also set 
up in greenland soon after colonization, and while we no longer know the details, 
a special set of greenlandic laws is known to have existed to regulate  hunting and 
trips to the  norðursetur. By Ad 1300 several centuries of adjustment certainly 
had produced a complex and well-developed legal structure regulating communal 
labour deployment and the  distribution of catches. Contemporary icelandic sources 
note special aspects of greenlandic  law codes (unfortunately without providing 
details: gad, 1970) . By Ad 1300, norse greenland had become a small and some-
what isolated corner of medieval  europe which possessed literacy (in both latin 
and norse), law codes, a resident bishop or bishop’s steward, a norwegian royal 
representative, a monastery, a nunnery and churches equipped with imported bells 
and stained glass. While full-scale  feudalism probably never became established 
in the norse  north Atlantic, society was certainly stratified at the state level. Rank 
and precedent played a significant role in the organization of society and  economy, 
as in the rest of medieval Scandinavia. this modest hierarchical structure has been 
blamed for norse adaptive failures (diamond, 2005), but in many cases the ability 
to authoritatively regulate and manage communal resource use probably contrib-
uted to  adaptive successes, particularly in conserving  caribou and non-migratory 
 seal populations.

Caribou (Rangifer tarandus) were utilized by the norse throughout their set-
tlement of greenland. Along the long and deeply fjord-cut coastline of western 
greenland where inlets frequently meet the inland ice, caribou have  historically 
tended to fragment into localized breeding  populations subject to different crash–
boom cycles driven by climate and modified by differing  hunting pressures 
(meldgaard, 1965). in the Western  Settlement area, caribou benefit from more 
closely interconnected grazing areas and were probably less subject to deadly 
range-icing in winter than caribou in the eastern  Settlement area (Vibe, 1967). 
Western Settlement area caribou have also proven resilient in the face of sustained 
human hunting as they survive in substantial numbers today. By contrast, in the 
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entire eastern Settlement region caribou were driven to extinction by  inuit hunters 
in the early nineteenth century.

the medieval norse settlers certainly had the capacity to place heavy pressure 
on the eastern Settlement caribou herds. they maintained large hunting dogs and 
probably employed drive systems, as well as keeping substantial numbers of com-
peting  sheep and goats in the modern summer caribou grazing areas (degerbøl, 
1934, 1941; mcgovern and Jordan, 1982; mcgovern, 1985). Caribou bones make 
up a consistent proportion of 2–5% niSp (a simple bone fragment count) of  archae-
ofaunal assemblages from the eastern Settlement (mcgovern and pálsdóttir, 
2006). the Western Settlement range is higher at 5–27% niSp, and the stratified 
collections indicate no decline in caribou taken through time, despite the  climatic 
variability seen during over 400 years of norse occupation. this pattern suggests 
that the medieval norse settlers in the large eastern Settlement area were in fact 
more capable of sustainably managing their inherently more vulnerable local cari-
bou population on the century  scale than were the egalitarian  inuit hunters who 
succeeded them.

the utilization of  common seals (Phoca vitulina) throughout the norse occu-
pation at  Sandnes in the Western Settlement  provides another likely example of 
a sustainable norse approach to the management of wild resources in greenland 
(Figure 7.2).  Common seal populations tend to be localized, and over-exploitation 
results in the extinction of particular pods or forces them to relocate to less acces-
sible hauling out locations. As a result, the long-term (century- scale) utilization of 
common seals at  Sandnes and neighboring farms suggests sustainable exploita-
tion. the notably contrasting decline in common seal utilization in the eastern 
Settlement is unlikely to be a result of over-hunting , but more probably a conse-
quence of climate changes.  Common seal pups do not thrive in ice filled waters, 
and the presence of persistent summer sea ice tends to reduce common seal popula-
tions (Woollett et al., 2000). thus the late thirteenth century transition to modern 
conditions of increased summer drift ice in southern greenland that affected the 
eastern  Settlement area but not the Western, could have forced the reduction in 
common seal observed in the  archaeofauna (Jennings and Weiner, 1996; Jennings 
et al., 2001; mcgovern and pálsdóttir, 2006).

details of these norse strategies of  caribou and  common seal conservation in 
greenland are unclear but we may speculate that it was part of a conscious effort 
to conserve resilience and flexibility by underwriting the  farming economy based 
on imported stock and the long-distance  norðursetur hunt for trade goods. in late 
medieval and early modern  iceland elements of  resilience thinking in a context of 
recurring labour shortage may be embedded in restrictions on sea  fishing. in order 
to undertake  fishing, farm ownership was required, and the development of fishing 
camps unsupported by  agriculture was legally discouraged. the rationale was that 
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  fishing alone could not ensure a certain livelihood, and when it failed there would 
be a burden of poor relief on the wider  community if those  fishing did not have 
farming as well. in other words:  specialization that could produce a greater short-
term yield was discouraged because it could potentially compromise the resilience 
of the wider  community through burdens of support during times of fishery fail-
ure. Similar rationale may have stood behind the apparent absence of specialized 
sealing stations in  norse greenland and the failure to develop substantial  fisher-
ies. despite the growing role of  seals in  subsistence, even small farms maintained 
substantial flocks of  sheep and goats and at least a few cows – this was a multi-
stranded  economy which spread  risks and coordinated labour on a  community 
scale rather than a specialized, individualized  subsistence system. its major limita-
tions were in its inability to accumulate multi-year surplus in the absence of  cereal 
agriculture and the resulting recurring problem of matching high seasonal com-
munal labour requirements with year-round provisioning limits. even more than 
in  iceland, medieval greenlanders faced a year-by-year zero sum game of allocat-
ing scarce adult labour, irreplaceable boats, and a short growing/navigation season 
among the demands of sealing, birding, caribou hunting  , the norðursetur voy-
ages and farming. long winters (chess sets are common) were balanced by heavily 

Figure 7.2 Analyses of stratified seal bone collections from norse settlement 
areas. the abundance of common seals declines in the eastern Settlement after 
the later thirteenth century. As increases in summer drift ice differentially affect 
this area it is probable that the change in the archaeofauna is driven by climate. 
(mcgovern et al. (1993), mcgovern et al. (1996), data from enghoff (2003), 
mcgovern and pálsdóttir (2006)).
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scheduled summers, and individual and household survival was closely connected 
to  community cohesion and effective deployment of  community resources. While 
a retrospective view of norse greenlandic  economy and society will inevitably 
be coloured by its final extinction, it is worth emphasizing the extended period of 
over 400 years during which the greenlanders successfully achieved their annual 
balancing act. it seems unlikely that any  norse greenlander around the year Ad 
1300 would have sensed changes to come, and unlikely that any modern cultural 
ecologist would write up the norse  north Atlantic society as a whole as an envir-
onmental success story, especially given the  scale of soil  erosion in contemporary 
 iceland. management based upon multi-generational incrementally adjusted legal 
codes and adjudicated through  community court systems backed by  top–down 
secular and religious authority need not be seen as an impediment to effective 
adaptation or long-term resource  conservation, and indeed some combination of 
these environmental management tools are regularly suggested as ways forward 
today (for example lovelock, 2006). there is probably no need to model the  norse 
greenlanders as an arctic peasantry oppressed by eurocentric elites or as poorly 
adapted to their available resources. indeed, their problem after 1300 may have 
been precisely that they had achieved a complex set of well-regulated communal 
adaptations to their arctic homeland .

Adaptation and the long dureé

isotopic  evidence from human remains and a general tendency for the relative per-
centages of seal bones at archaeological sites to increase through time indicate an 
increasing marine component in  norse diet in greenland (mcgovern et al., 1996, 
2001; Arneborg et al., 1999; mcgovern and pálsdóttir, 2006). these changes broadly 
reflect changes in cumulative measures of climate (Figures 7.3a and b) suggesting 
that the progressively more vital role in  subsistence played by the seal hunt and other 
marine foraging could have been motivated by  climate changes. norse migratory 
seal  hunting in greenland was thus both highly productive and capable of expansion 
and  intensification in response to  climate changes. the ultimate cause for failure 
could however be as a consequence of this increasing utilization and dependence 
upon  marine mammals. When it became the dominant source of  subsistence, fail-
ure could be catastrophic and the ability to deal with a failure of the seal hunt could 
be minimal. in absolute terms, boosting alternative sources of  subsistence to make 
good the deficit caused by a failure to adequately harvest the migrating seals could 
have been extremely difficult and the timing of the shortfall in early spring could 
have made the situation even worse. if a  fishery fails, other options may be available; 
 fishing gear, nets, boats and crews may be redeployed at other times to target other 
fish or other  fishing grounds. Failure to effectively exploit the  hooded and  harp seals 
is different. if the spring cull failed because of  environmental changes,  conflict with 
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Figure 7.3 (a) the δ18o time series, a proxy temperature record, shown against 
human isotopic data.the δ18o time series is from giSp2 (lhS scale); the human 
isotopic data from RhS scale showing proportion of diet from marine sources 
(mayewski et al., 1993; Arneborg et al., 1999; mayewski and White, 2002; data 
from greenland ice Sheet project 2www.gisp2.sr.unh.edu/). the lower line is the 
5-year running mean of deviations from the long-term mean. the upper line is the 
same data presented as cumulative deviations (dugmore et al., 2007a). the points 
represent isotopic data on norse greenlanders showing the proportion of marine 
food consumed. the histograms show the relative proportion of marine and ter-
restrial bones form the recent excavation at e29n (Brattahlið, eastern Settlement) 
(mcgovern and pálsdóttir, 2006). the change in the cumulative deviation – 
marking a shift to cooler conditions – also marks the time of a distinct shift in the 
isotopic records of diet and changes in the archaeofauna. Closed circles represent 
data from the eastern Settlement, open circles data from the Western Settlement. 
(b) Sea salt concentration time series, a proxy record of storminess, shown against 
human isotopic data. the na+ concentration (sea salt) time series is from giSp2; 
the human isotopic data from lower RhS scale showing proportion of diet from 
marine sources. the histograms show the relative proportion of marine and ter-
restrial bones from the recent excavation at e29n (Brattahlið, eastern Settlement) 
(Arneborg et al., 1999; mcgovern and pálsdóttir, 2006; meeker and mayewski, 
2002; data from greenland ice Sheet project 2www.gisp2.sr.unh.edu/). the na+ 
in the greenland ice cap derives principally from sea salt in the north Atlantic 
(meeker and mayewski, 2002), so temporal variations in sea salt concentrations 
in the giSp2 record represent a proxy record for winter storminess in the north 
Atlantic. the upper line (top lhS scale) is the 5-year running mean of devia-
tions from the long-term mean. the lower line (bottom lhS scale) is the same 
data  presented as cumulative deviations (dugmore et al., 2007a). Storminess is 
an indicator of regional circulation change in the north Atlantic, and the most 
significant shift occurs within a short time of the final extinction of the norse set-
tlement. Closed circles represent data from the eastern Settlement, open circles 
data from the Western Settlement.

www.gisp2.sr.unh.edu/
www.gisp2.sr.unh.edu/
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the  inuit, or a lack of norse labour, the making up of the shortfall would be a great 
challenge as there would be no other seal  migration the same year. A switch to  hunt-
ing the  harbour seal, which could utilized the same gear as used to hunt hooded and 
harp seals, while possible to some degree in the Western   Settlement, would not have 
been possible in the eastern   Settlement (Figure 7.2).

Settlement decline

Changing trade

A key motivation for the settlement of greenland by the norse was to gain  access 
to  walrus ivory and  furs, which are characteristic items of early Viking low-bulk, 
high-value trade in prestige goods. in the late tenth to early eleventh centuries when 
the norse greenland settlements were becoming established the european  market 
for  ivory and  fur was buoyant and favourable. economies changed. the develop-
ment and expansion of the trade in dried  Atlantic cod around Ad 1100 was to have 
widespread economic  impacts throughout  europe, which probably did not work to 
the advantage of the  norse greenlanders who did little if any  fishing. in the  middle 
Ages hansa merchants in collaboration with  novgorod and other Russian city states 
developed the fur trade from the  Baltic region northwards into the  White Sea; ele-
phant  ivory from  Africa began to provide unbeatable competition to  walrus ivory in 
european  markets and, perhaps most importantly, religious art increasingly moved 
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away from the use of  ivory ( Roesdahl, 2005). the Black death of Ad 1347–1351 
and subsequent  plagues heavily depleted the  population in  europe (gottfried, 1983), 
and in  norway the loss of 30–50% of the  population led to an economic col-
lapse. other developments could have also further eroded the trade position of the  
greenlanders: the development of hemp ropes, for example, may have effectively 
replaced a  market for cables made from  walrus hide. Add increasing operational 
difficulties in greenland (caused by colder, stormier  weather and more  sea ice) to 
a fundamental  erosion of the  norse greenlanders’ economic position, then, their 
situation could have become dire (dugmore et al., 2007a).

Under these circumstances it is probable that the limits to adaptation were defined 
by the  constraints of adaptation through enhancement and  intensification of exist-
ing activities. in other words, more effort into making established practice better or 
more efficient could not on its own meet the challenges faced by the norse in four-
teenth and fifteenth century greenland. Worse still, even their ability to carry on 
 ‘business as usual’ could have been fatally undermined by  population decline.

Limits to adaptation: questions of resilience

Any attempt to devise an integrated model for the range of natural and human 
transformations affecting  norse  greenland in the fourteenth and fifteenth centu-
ries faces a number of challenges, most importantly, how to combine the interac-
tions of fast and slow  variables operating over both large and small spatial  scales. 
these variables are both human (including  migration and colonization, settlement 
patterns,  subsistence choices, social and economic organization, trade and  kin-
ship connections) and physical (including  snowfall and  sea ice distribution, stormi-
ness,  growing season, the populations of  marine mammals and their movements). 
For both human and natural systems the ways in which  incremental changes may 
build through time and their consequences, the nature of  cross-scale interactions, 
the occurrence of meta-stable states and the circumstances under which threshold 
crossing changes may occur are all important factors.

the concept of   resilience is an idea that adds depth to ideas of adaptation and is a 
potentially useful aid to understanding the end of norse greenland. gunderson and 
holling (2002) have used the  adaptive cycle metaphor to characterize the  behaviour 
of far-from-equilibrium systems (Figure 7.4a). different  adaptive cycles can be used to 
illustrate the  behaviour of fast and slow  variables operating over varied spatial  scales, 
and they can be grouped in a   panarchy to explore the interactions between them 
(Figure 7.4b) Some aspects of the greenland story appear to fit the looping heuristic 
framework of the panarchic formulation (Figure 7.4b) but other aspects do not.

Figure 7.4a provides a useful summary of the norse settlement, and one that has a 
series of bold implications framed within it. Although the cycle is broken within the 
α (reorganization) and Ω (release) phases, the ribbon form of the diagram implies a 
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pathway of development with an inevitable crisis; on one level this is a simply reflec-
tion of the actual record of change through time – there has been just one sequence 
of actual events. For this case study to have wider implications a key question is 
what general processes may be identified that may tell us about how  transformations 
occur elsewhere and what are the potential limits to human adaptations to  climate 
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change. here the very  constraints of the  ‘adaptive cycle’ highlight the circumstances 
where events could have followed a different path. once the norse  established set-
tlements in the inner fjord areas and decided to base a substantial part of their pro-
visioning strategy on the exploitation of migrating  seal populations, then a series 
of other possibilities became harder, if not impossible to realize without substantial 
and far-reaching  transformations (an Ω (release) phase). As a result the choices made 
during the initial norse colonization and settlement of greenland, followed by a 
rising level of connection,  intensification and  investment in fixed resource spaces, 
social and material  infrastructure, might have increased the effectiveness of adapta-
tion but at a cost of reduced resilience in the face of variation.

the possible alternative pathways that could have been followed by the norse in 
greenland are considered in Figure 7.5. For each pathway the pace of change will 
be different (the speed of movement along the pathway) and other  adaptive cycles 
within a more general  north Atlantic  panarchy are interacting in different ways. 
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Figure 7.5 Choices made by the norse during the initial settlement of greenland. 
these lead to the sequence of events described in Figure 7.4a and shown here as 
r i and Ω i3 pathway. Alternative pathways were possible the ‘non-farming’ route 
being the choice of the inuit, and alternative mixes of hunting and fishing being 
followed by the norse elsewhere in the north Atlantic.
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For example, changes in both regional climate and trade will affect different r-phase 
pathways in different ways.  Cod fishing in  iceland, for example, provided both a 
means of  subsistence and also a commodity to trade, and as a result  fishing provided 
an engine for economic growth in  iceland not available in norse greenland.

the possible relation between system resilience and adaptation in the face of 
 climate change for norse greenland is explored further in Figure 7.6. here a key 
assumption is that the crucially successful adaptive ‘tool’ of the  inuit is not their 
toggle harpoon, but their  mobility, and the adaptive failure of the norse was a 
loss of external trade with the decline in the  market for prestige goods such as 
 walrus ivory.   Constraints are imposed progressively from the bottom lhS of the 
figure reducing resilience and forcing adaptation: these may be the result of either 
 climate change or  conflict that results in  access being blocked to resources such 
as seal migration routes.  lower populations are more susceptible to catastrophic 
threshold-crossing events, and have fewer pathways available for avoiding them. 
population decline for settlements lacking  mobility or connectedness could lead to 
catastrophic    threshold crossing events (Ω-phase  transformations) as communally 
based provisioning systems become less viable.

Figure 7.6 illustration of resilience and adaptation with population and resource 
constraints. this figure combines ideas of resilience (x-axis) and adaptation 
(z-axis) with population (y-axis) and resource constraints (defined by diagonal 
lines). non-linear, threshold changes are defined by catastrophe cusps in the 
upper three-dimensional surface. in the example (1) increasing resource con-
straint (caused by climate change or conflict) may result in adaptive change and 
a maintenance of population (route 1–2A) – this could be achieved by greater 
mobility or increased connectedness (trading links). if these adaptive changes are 
not possible, population may be forced to decline (route 1–2B). population decline 
in settlements lacking mobility or connectedness may result in threshold crossing 
events of a progressively more severe nature. these thresholds may be localized 
and avoided (route 1–2B) or they may be catastrophic (route 3–4B).
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Conclusions

in norse  greenland successful subsistence strategies were developed and underpinned 
a well-integrated settlement. Ultimate failure may be attributed to limited resil-
ience and the interplay of cultural, economic and  environmental changes at local, 
regional and continental  scales compounded by hostile cultural contacts.

Applications of  adaptive cycle thinking at a range of different spatial and tem-
poral  scales, and the organization of these cycles in a  panarchy provides a bold 
framework with which to explore limits to adaptation.

the choices made during the initial norse colonization and  settlement of 
greenland, followed by a rising level of connection,  intensification and investment 
in fixed resource spaces, social and material  infrastructure, increased the effect-
iveness of adaptation but at a cost of reduced resilience in the face of variation. 
We propose that the limits of the  norse greenlanders ability to adapt to climate 
change was caused by a series of interrelated factors; primarily that the success of 
the provisioning strategy based on seal  hunting was such that initial changes in cli-
mate could be met with an  intensification of existing practice (but at a hidden cost 
of reduced resilience).

the rich web of  community connection and centuries of  legal tradition which 
provided regulation of resource use, brought inland labour to coastal resource 
zones and marine food to inland farms, and maintained the long-distance  walrus 
hunt in the  norðursetur, may also have represented a formidable barrier to individ-
ual experimentation and  innovation in the face of change. Certainly the adoption 
of winter  ringed seal hunting by individual hunters whose catch could only provi-
sion their own households, as in inuit society, would represent a major tear in the 
social and economic fabric of a society centred on spring communal seal hunting 
and wide  distribution of  harp seals to those far from the fjord-side. the  barriers 
to the ready adoption of  inuit technology may not necessarily have been imposed 
from above, especially when traditional communal sealing methods still proved 
apparently effective. the social danger of undermining the legal and ritual aspects 
of communal  cooperation in norse greenland may have appeared to outweigh 
the  flexibility potentially provided by ‘just another’ approach to seal hunting. if 
problems were perceived, one rational choice might be to avoid measures under-
mining the very communal solidarity that had seen norse greenland through so 
many hard times in the past, and certainly any widespread  collapse of the social 
underpinnings of the richly interwoven  subsistence network would be correctly 
perceived as the most immediate threat to the society as a whole.

Unpredictable shifts in local climate and  sea ice could have compromised both 
terrestrial resources and raised the  costs and hazards of the utilization of  mar-
ine mammals. the progressive  inuit expansion from north-western greenland into 
the coastal areas of western and south-western greenland resulted in new cultural 
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contacts and the potential for  conflict to disrupt key norse activities such as  access 
to the northern hunting grounds and the coastal spring seal  migrations. the com-
munal organization of seal hunting and probably many other  subsistence activities 
in norse greenland effectively buffered individual households against shortfall 
and occasional loss of life at sea, but carried with it the potential for an extreme 
disaster producing cascading labour shortages encompassing the whole  commu-
nity. given the small size of the norse community and the multiple demands upon 
labour and boats, any set of factors increasing cost and  risk had the potential for 
exceeding buffering limits. the lack of effective multi-year food storage, the recur-
ring shortage of active adult labour, the demands of the (increasingly unprofitable) 
 norðursetur and the diffuse or direct competition from the locationally flexible 
 inuit would certainly have posed daunting challenges to the norse annual man-
agerial balancing act. if even a few ambitious and able greenlanders did emigrate 
back across the Atlantic their absence may have been disproportionately felt by the 
dwindling  community left behind, and imported  disease need not have been ter-
ribly virulent to have  damaged this fine balance of producer and consumer.

When faced with rapid changes in a combination of both natural and human 
factors the limitations of the pathway chosen were probably too great and social 
 collapse was the result. Certainly any reduction of the total  population past a mini-
mum   threshold needed to carry out effective communal seal hunting would have 
triggered a terminal  subsistence crisis, and any widespread breakdown of law and 
 community cohesion would probably have been equally fatal. transition to Ω phase 
may have been very rapid, and it is possible that no credible management strategy 
could have averted extinction past the  tipping point. the wider lessons of norse 
greenland and the limits to human adaptation to  climate change may thus be more 
complex than we once believed . the norse greenlanders did not perish because 
they were foolishly unwilling to adapt to  arctic conditions or because of irrational 
economic choices. their real lesson may be far broader and far more frighten-
ing in the modern context. it is possible to creatively adapt to new environments, 
build up centuries of  community-based managerial expertise, wisely conserve 
fragile resources for communal benefit, codify the results, maintain century- scale 
sustainable patterns of life and society – and yet still face ultimate  collapse and 
extinction   .
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Introduction

the  impacts of  climate change have been particularly profound in  Arctic regions 
(ACiA, 2005;  ipCC, 2007), with changes in the sea ice standing out (Kerr, 2007). 
For the  Arctic as a whole, ice thickness and extent are decreasing, the  ocean is 
freezing up later in the year and breaking up earlier, and the ice-free open water 
period is extending (holland et al., 2006; overland and Wang, 2007). Similar trends 
have been documented in the Canadian Arctic (Barber and hanesiak, 2004; Barber 
and iacozza, 2004; nickels et al., 2006; Furgal and prowse, 2008; laidler and 
ikummaq, 2008). Anomalous ice conditions are concentrated in recent years of the 
record, particularly 2002–2007 (Stroeve et al., 2007). Sea ice change is occurring 
in the context of other changes in the  Arctic, and has been attributed to  greenhouse 
gas emissions (ipCC, 2007).

Changing sea ice conditions have already had negative  impacts on the  liveli-
hoods of the Arctic’s inuit population,  many of whom rely on the frozen  ocean 
surface for seasonal  transportation between communities and as a platform for 
culturally important  hunting activities (Correll, 2006; nickels et al., 2006; Ford, 
2008a; Ford et al., 2008b) .  Climate models predict sea ice change to continue into 
the foreseeable future ( ipCC, 2007), with recent research ranking sea ice as the 
global system at greatest threat to crossing a  ‘tipping point’ with  climate change 
(lenton et al., 2008). Studies characterizing the processes shaping  community  vul-
nerability to sea ice change, and their relation to climatic and non-climatic deter-
minants, however, have only recently been the focus of emerging interest in the 
literature. Few studies have explored whether there are limits to adaptation to sea 
ice change, beyond which negative social, economic, and cultural  trade-offs have 
to be made and  community  well-being will be compromised.
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An established way of examining vulnerability to future climate  change is 
through the identification and examination of cases with historically analogous 
conditions (Ford et al., 2006a; Smit and Wandel, 2006; mcleman et al., 2007; 
Ford, 2008a; Van Aalst et al., 2008). examining experience and response to  climate 
variability, change and extremes provides an empirical foundation for characteriz-
ing how communities  manage and experience climate-related  risks; identifying 
processes and conditions which determine the efficacy, availability and success 
of adaptations; developing greater understanding of how  social and biophysical 
processes shape  vulnerability; establishing a range of possible societal  responses 
to future change; and helping identify and characterize limits to adaptation (Ford 
and Smit, 2004). this chapter examines how inuit in the community of  igloolik, 
in the Canadian territory of  nunavut, experienced and responded to anomalous ice 
conditions in 2006, focusing on use of the ice for  hunting and travel. the case study 
provides an opportunity to assess the processes shaping  vulnerability based on 
empirical analysis, with limits and  barriers to adaptation explored using real-time 
observation and community discussion. the insights are relevant to small inuit 
communities across the Canadian north .

Study area

igloolik is a coastal inuit community of approximately 1500 people located on 
igloolik island in northern  Foxe Basin in the Canadian territory of nunavut (Figure 
8.1) . located off the east coast of  melville peninsula, the island and the mainland 
have a flat topography and a  polar tundra climate. Sea ice dominates the surround-
ing waters for much of the year, with the  ocean freezing in mid to late october and 
the ice breaking up at the end of July (laidler and ikummaq, 2008). the settlement 
has expanded rapidly since the 1960s, with both the  wage economy and traditional 
resource harvesting sector important in the community. the harvesting of marine 
and terrestrial mammals is widely practised, as is common in most inuit communi-
ties, with  ‘country foods’ (traditional foods harvested by inuit) contributing a signifi-
cant portion of the community’s nutritional intake (Ford et al., 2007). the ice acts 
as an essential hunting platform, from which  walrus,  ringed seal and  polar bear are 
harvested (Figure 8.2). the frozen  ocean surface also provides an important  trans-
portation medium, allowing seasonal  access to the mainland to the south ( melville 
peninsula) and  Baffin island to the north, which comprise important  caribou hunting  
grounds,  Arctic char  fishing lakes, and connections to other communities including 
hall Beach 100 kilometres to the south (laidler et al., 2009). the community is 
representative of small inuit communities across the Canadian north: it is remote, 
coastal and largely inuit, and the harvesting of renewable  resources has cultural, 
social and economic importance to community members (Ford et al., 2008a).
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Methods

Semi-structured interviews and  focus groups with community members were con-
ducted in 2006 and 2007 with the aim of: (1) documenting  inuit knowledge on sea 
ice conditions and  vulnerability; (2) characterizing change in sea ice conditions 
over time; (3) identifying and characterizing conditions and processes shaping 

Figure 8.1 igloolik, nunavut.

Figure 8.2 harvesting is an important activity for inuit: an igloolik hunter waits 
at the ice edge for ringed seals.
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vulnerability to sea ice change; and (4) identifying limits and  barriers to adapting  
to future  climate change. inuit  populations possess detailed, location-specific 
 knowledge of the sea ice, built up through personal observation and experience, 
and from shared experience of members of the community (laidler, 2006). it is 
therefore particularly appropriate to use  inuit knowledge to document the physi-
cal nature of  ice extremes and change over time, and to identify and character-
ize community vulnerability and adaptability to  sea ice risks (Ford et al., 2006a). 
moreover, working closely with individuals and  households who will be affected 
by  climate change is particularly important when identifying limits to adaptation. 
in many cases, limits are likely to be socio-cultural in nature, and as such can be 
best specified by local people.

to provide insights into vulnerability and change in sea ice conditions, this 
chapter also draws upon previous research in igloolik by Ford et al. (2006a; 2008a; 
2008b) and Ford (2008a). the research also utilizes interviews contained within the 
 igloolik oral history project (iohp), a database containing over 500 interviews 
with local residents on a variety of topics that was started in 1986. the  informa-
tion in the iohp captures lived experience and oral history spanning the twentieth 
century. in conjunction with the interviews and focus groups, the iohp interviews 
provide a baseline from which to evaluate and compare sea ice conditions and a 
context for specifying barriers and limits to adaptation .

Sea ice extremes, vulnerability and adaptation:  
lessons from 2006

inuit participants described the nature of the sea ice in 2006 as significantly depart-
ing from long-term  norms (Ford et al., 2009). As highlighted in table 8.1, the 
 ocean froze and became usable three to four weeks later than normal, with lit-
tle remnant ice during the summer. inuit observations are largely consistent with 
instrumental sea ice data for the region (Ford et al., 2009). in many respects, ice 
conditions in 2006 are representative of projected sea ice changes for the igloolik 
region by mid-century (dumas et al., 2006). this chapter uses community experi-
ence and response to sea ice conditions in 2006 to explore vulnerability and limits 
to adaptation  .

The food system

Sea ice conditions and  country foods

 Focus group participants identified sea ice conditions in the summer of 2006 as 
constraining the ability to procure  traditional foods (Ford, 2008a). it was noted 
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that rapid disappearance of the ice after break-up and almost complete absence 
of  floating ice ( walrus habitat) significantly reduced the ability to hunt walrus in 
northern  Foxe Basin. participants described walrus as located further south and 
beyond the range of many local hunters. those walrus that remained in northern 
 Foxe Basin congregated along the shoreline making them difficult to find. this 
affected the food system by decreasing the availability of walrus meat. it was par-
ticularly problematic for  elders and more mature community members for whom 
walrus is an important food source, providing a source of nutrients, vitamin A 
and protein. Fermented and aged walrus meat (igunak), meanwhile, is considered 
a local delicacy. limited walrus meat, especially during early summer when the 
meat is cached for ageing, resulted in limited production of igunak. Young inuit in 
this study and in previous research, however, admitted to avoiding walrus due its 
strong and acquired taste, and hard work required to harvest the animal. therefore, 
young inuit were less affected by limited availability .

during fall, the sea ice is used for travel to  caribou  hunting grounds and char 
 fishing lakes on  melville peninsula, and is used as a platform for  hunting  ringed 

table 8.1 Deviation of ice conditions in the  Igloolik region in 2006 compared to 
the long-term norm, based on  Inuit traditional knowledge (TK) and instrumental 
data (ID)  

time of year long-term norms 2006

Autumn (September–
december)

ocean freezes mid october 
(tK, id). ice thickens 
rapidly, usable by mid 
to late october (tK, id) 
1969–2005: trend of later 
freeze-up of 1 week per 
decade (id)

Freeze-up on 5 november 
but then deteriorates. 
not usable until late 
november (tK, id) 
latest freeze-up in 
living memory (tK) 
3rd latest since 1969 
(id). Very slow to reach 
thickness at which it can 
be used (tK)

Spring (may–July) Break-up end of July (tK, 
id) 1982–2005: trend of 
6 days earlier per decade 
(id)

ice breaks up end of July 
(tK, id)

Summer (August, 
September) 
 
 
 

open water in Foxe Basin 
with significant floating ice 
(ice that is not attached to 
the land and is constantly 
moved by ocean currents 
and the wind) (id, tK)

large areas of open water 
without floating ice (tK, 
id). Unprecedented in 
instrumental data (id) 
and according to inuit 
elders (tK)

Source: Based on Ford et al. (2009).
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seals. Ringed seals are hunted at small pockets of open water that remain as the 
ice is freezing and also in bays and points of land where cracks open up (laidler 
and ikummaq, 2008). participants noted that the slow freeze-up in 2006 limited 
the ability to travel to the mainland because the ice was too thin and dangerous to 
use until late november, except for short period at the beginning of the month. this 
reduced the ability to hunt seals on the ice and to travel to hunt  caribou and char, 
reducing the availability of food from these animals. the appeal and importance 
of these  species in the local diet magnified the implications of limited availability.

even when the ice did become safe to use in late november, it wasn’t until early 
december that the ice reached a thickness capable of supporting direct travel to the 
mainland. these routes normally start being used for travel to char  fishing lakes 
and for  caribou  hunting between late october and early november. the result-
ing detours added travel time and in some cases doubled the travel distance, and 
hence cost, thereby limiting  access to those with time and/or sufficient financial 
 resources.

Community response

in light of reduced access and availability of wildlife in summer and fall, inuit 
identified having to purchase more store food to meet their dietary  needs (Ford, 
2008a). For  elders, active hunters and those with a strong connection to the land-
based  economy, switching to store-bought foods was not considered an equal trade-
off. Country foods are preferred because they are believed to be healthier, fresher, 
better tasting, and have cultural significance – an observation noted across inuit 
communities (Kuhnlein and Receveur, 2007). Additionally, for those who rely on 
country foods, switching to store-bought foods was not always an option due the 
high cost of commercial goods in the north and limited  access to financial means 
(Ford, 2008a). participants mentioned that those who did not have enough money 
to purchase food in 2006 had to rely on family members to share store food or use 
the food-bank. Some reported going without food for a couple of days and having 
to skip meals. the additional stress placed on household income by reliance on 
purchased food reinforced the negative  impacts of ice conditions by adding finan-
cial burden alongside the cost of other climate adaptations, including having to use 
more gas to hunt and travel longer distances.

in previous years the sharing of country foods has maintained access to food 
and nutrition in light of  environmental stress (Ford et al., 2006a; Ford, 2008a). 
it was noted that sharing was also important in 2006, supplementing the diet of 
those who were not able to hunt or who were not successful in procuring country 
food. Compared to previous years, however, the extent to which sharing was able 
to maintain a supply of country food for those without access was constrained. 
particularly for  walrus and  caribou there was too little meat to satisfy demand. 
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indeed, this case study suggests that important sharing networks, particularly 
inter-household networks, weaken at times of severe food stress; an observation 
worthy of further examination (Ford, 2008a).  Flexibility in  hunting behaviour has 
also previously enabled inuit in  igloolik to manage fluctuations in wildlife avail-
ability, and was utilized in 2006 to maximize  hunting success. in summer, hunters 
searched the northern  Foxe Basin coastline looking for  walrus in areas where they 
are not usually found. this resulted in partial success for some hunters, although 
the extra  gasoline  costs entailed were prohibitive for many.

 Multiple stressors

other climatic conditions magnified the  impacts of ice conditions in 2006 on the 
access and availability of country foods. heavy, powdery  snow on the mainland 
in november was described as making  caribou difficult to hunt. powdery snow 
makes it hard to use  snowmobiles, especially when towing animal carcasses, and 
uses a lot of gas, thereby affecting the amount of harvest that can be brought back 
to the  community. Recent years have also witnessed the  caribou migrating away 
from the igloolik region. this trend, part of a natural long-term cycle, increased the 
difficulties of access associated with powdery snow. in fall 2006, it was  therefore 
difficult to offset reduced sea mammal harvest with  caribou meat. in this way, 
other climate-related conditions reduced the ability to switch  species hunted – a 
key  adaptive response to  climatic stress documented previously in igloolik and in 
inuit communities across the  Arctic (Riewe and oakes, 2006). non-climatic con-
ditions, including higher  oil and  commodity prices, and underlying  vulnerabilities 
(or  slow variables) which have weakened the food system in igloolik over time, also 
exacerbated the implications of sea ice conditions in 2006 (Ford et al., 2009).  

Safety of ice travel

 Vulnerability

october and november are widely regarded as the most dangerous times of year for 
using the sea ice, with areas of uncertain thickness common. the dangers related 
to sea ice travel in early autumn are compounded if snow  falls on thin ice, as it 
insulates the ice underneath, promoting ice melt from the  heat of the  ocean (laidler 
and ikummaq, 2008). As perceived locally, the late and gradual freeze-up in 2006 
increased the danger of using the ice. it was reported that  hunting equipment was 
 damaged in accidents where people fell through the ice.

increasing physical danger of using the ice was compounded by the rising 
price of  gasoline used to  power snowmobiles (Figure 8.3). in combination with 
increasing  commodity prices in general, this affected how community members in 
igloolik experienced and responded to climatic extremes. participants noted taking 
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as little spare fuel as possible when making  hunting or recreational trips due to the 
cost. Redundancy is a key feature of inuit adaptability and in previous research in 
igloolik community members noted taking more fuel than necessary to cover all 
eventualities (Ford et al., 2008b) . Rising prices have thus reduced the ability to 
make extra preparations, particularly among those with a low cash flow, eroding 
the  safety net provided by redundancy. indeed, participants drew attention to the 
increasing number of people running out of  gasoline while  hunting in 2006. For 
those without adequate land  skills and/or equipment, such incidents are serious and 
can result in loss of life.

Adaptability

in the context of increased potential danger of using the ice in 2006, partici-
pants noted that the safety implications of  sea ice extremes were relatively minor 
compared to previous years. there were no injuries and equipment  damage/loss 
was minimal. As documented in previous research in igloolik – and elsewhere 
in  nunavut (Riewe and oakes, 2006) – accumulated experience of adapting to 
sea ice variability and extremes, and the detailed  knowledge of sea ice processes 
held by the more mature and elder hunters helped moderate the  impacts of  sea ice 
extremes. during early stages of  ice formation, for example, focus groups partici-
pants explained their vigilance in evaluating the condition of the ice, using visual 
clues and testing using the harpoon to judge safety and avoid dangerous areas. 
other reported adaptations, enabled by  inuit knowledge, included avoiding travel 
until december for areas which in a normal year freeze up late, and delaying travel 
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to  Baffin island and the mainland until the ice was judged to be safe to use. the 
increasing use of safety equipment such as  global positioning systems (gpS), satel-
lite phones and consultation of  weather forecasts prior to travelling on the ice has 
also been noted to reduce the  risks of using the ice in a changing  climate, and were 
widely used in 2006 (Ford, 2008b).

Emerging adaptability

Adaptability in the face of sea ice conditions in fall 2006 contrasts to previous 
years in igloolik, where serious incidents were reported and attributed to danger-
ous ice conditions (Ford et al., 2006a, 2008a, 2008b). given the nature of the ice 
in 2006 and all else remaining equal, this appears to indicate increasing adapt-
ability . igloolik inuit have experienced and responded to changing ice conditions 
and increasing occurrence of extremes since the mid to late 1990s. experience 
with  stress has enabled  social learning, whereby  trial-and-error experience has 
developed and refined means of adapting. this is important in helping reduce the 
dangers of using the ice in a  changing climate. indeed the evolution of old – and 
creation of new – heuristics in response to change defines the nature of  inuit trad-
itional knowledge, which is developed and acquired through experiential  trial-
and-error learning. this collective social memory, with accumulated experience 
responding to  sea ice extremes in a  changing climate, framed individual practice 
and  decision-making in the fall of 2006 to moderate the increased  risks of using 
the ice.

Changing sea ice conditions: are there limits to adaptation?

According to  inuit knowledge, as well as instrumental data sets, sea ice conditions 
in 2006 departed from the long-term mean. this provided an opportunity to iden-
tify and characterize limits to adaptation based on actual observation. the study 
demonstrates the adaptability of inuit, suggesting that while  barriers to adaptation 
may exist there are few limits to adaptation, where a limit implies an absolute bar-
rier to adapting (Adger et al., 2009). Where limits exist, they will be differentiated 
by socio-economic group and activity (food  consumption,  hunting).

The food system and  ice extremes

limits to adaptation are apparent in the food system and are most likely to be cul-
tural in nature. Switching to store-bought food may be considered an adaptation 
to  sea ice  extremes in the sense that individual and household access to food is 
maintained. it is unlikely that people will die of starvation in modern inuit com-
munities due to an inability to hunt or fish, a cause of death reported as late as the 
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1950s elsewhere in the eastern Canadian Arctic (damas, 2002, p. 277). however, 
the intrinsic social and cultural importance of  hunting, consuming  country foods 
and sharing the products of the hunt is irreplaceable, representing a limit to adapta-
tion to projected future changes in sea ice conditions if they continue to constrain 
food procurement at important times of the year. however, a  growing  population 
of young inuit – the section of the population who will experience the most pro-
found  climate change effects – are more dependent on the store for their food, 
with  country foods occasionally consumed when available but not actively sought 
or harvested. this trend is being noted across inuit  communities (Kuhnlein and 
Receveur, 2007). While  country foods still remain culturally important to younger 
 generations, for many constrained availability at certain times does not represent a 
limit to adaptation. Switching to reliance on store food at key times of constrained 
 country food availability is an acceptable  adaptive response for such groups.

the food system example also indicates that sea ice conditions themselves are 
more likely to act as a barrier to adaptation in the food system than a limit to 
adaptation. in 2006, for example – widely regarded as one of the most extreme 
years for sea ice conditions on record – harvesting was only constrained during 
freeze-up and summer, and  inuit community members exploited new opportunities 
with the longer open water period. indeed, projections of a lengthening of the sum-
mer open water period by as much as 4 weeks by 2050 and 8 weeks by 2100 (dumas 
et al., 2006), could have positive  impacts for those with boat  access. Summer open 
water is widely used for  fishing and whale harvesting, with boat  transportation 
used between communities and for the summer resupply. more open water may 
even create opportunities for  commercial fishing which is currently limited by the 
length of open water. in this case, the barrier  to adaptation is likely to be boat 
 access, with fewer people having  access to boats which are more expensive to pur-
chase and maintain than  snow machines which are used if there is  sea ice cover. 
moreover, the negative implications of sea ice conditions in 2006 were exacerbated 
by socio-economic conditions; determinants currently being targeted by  policy 
programmes and areas that future adaptation policy could address (Ford et al., 
2007). With subsidized gas prices in summer 2006, for example,  walrus hunters 
would have been able to travel the extra distance to hunt successfully.

Physical risk and safety in a  changing  climate

emerging adaptability with regards to the safety of  hunting and travelling on the 
sea ice in a changing climate indicates that  adaptive capacity is likely to reduce 
the likelihood of there being limits to adaptation. A combination of  risk manage-
ment, avoidance and sharing strategies, facilitated by  inuit knowledge, enabled the 
increased physical risks of using the ice in the autumn of 2006 to be moderated. 
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in contrast to previous years, it was noted that while the ice was dangerous in the 
autumn, there were few accidents and/or damage to equipment. this appears to be 
indicative of increasing adaptability over time. Sea ice conditions in 2006 need to 
be situated in the context of changing sea ice and other environmental conditions 
documented in  igloolik since the mid to late 1990s. through trial-and-error experi-
ence of these changes, innovation, the development of new heuristics alongside 
memory of traditional ways, and acceptance of  uncertainty,  inuit knowledge of 
the ice has evolved to reframe decision making in light of changed conditions. 
moreover, the history of inuit survival in the  Arctic demonstrates the evolution of 
historical or traditional practices in response to changing conditions (Ford et al., 
2006a).

notwithstanding the apparent absence of  limits to adaptation,  barriers to adap-
tation currently exist and are likely to be important in determining vulnerability 
and adaptability to future change. For example, there is concern that as today’s 
 elders and experienced hunters die, many of the younger  generations do not 
have the  knowledge or land skills to promote and conduct safe and successful 
hunting – a concern noted across  nunavut (Ford et al., 2006a, 2006b; gearheard 
et al., 2006; Furgal and prowse, 2008). With a median  age of 19 years and 41% 
of the  population under 15 years of  age (StatsCanada, 2006), many of today’s 
children in  igloolik will be young adults and beginning to hunt and travel on 
the ice when the  impacts of climate change become increasingly pronounced, 
thereby increasing  exposure to climate change effects. moreover, the ability of 
adaptability to ‘emerge’ in response to future changes will be challenged if ‘land-
based’  knowledge and skills are not developed among today’s younger  genera-
tions. identifying changing conditions, evaluating what they mean for land-based 
activities, and responding to reduce the risks are all contingent upon a detailed 
understanding of environmental conditions and ‘the land’ embodied in  inuit tra-
ditional knowledge. development of cultural programmes has been advocated as 
a means of promoting such  skills among youth and should be central to future 
adaptation  planning initiatives (Ford, 2008b).

the economic cost of adapting also represents a  barrier to adapting. in many 
instances, adaptation involves developing new, often longer-distance travel routes 
that avoid dangerous areas and utilizing new safety equipment including immer-
sion suits, satellite phones and  gpS.  Access to these important technologies 
is unequal and depends on  access to sufficient financial  resources. especially 
for hunting  households and those with limited  access to the waged  economy, 
affording these adaptations will continue to be a challenge. A priority for future 
adaptation policy in  nunavut is the provision of adequate harvester assistance to 
enable such adaptations to be accessible to those in need (Ford et al., 2007; Ford, 
2008b)  .
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Conclusion

By focusing on the  impacts,  vulnerability and adaptability to sea ice conditions of 
 igloolik inuit in 2006, this chapter provides insight into the potential implications 
of future sea ice change. more generally, the study provides insights into vulner-
ability and adaptation of inuit in small communities across northern  Canada. it is 
highlighted that vulnerability to a specific climate-related event can be exacerbated 
or moderated by changes in other climatic conditions and non-climatic  stresses. the 
chapter illustrates that vulnerable groups often emerge due to the synergistic interac-
tion of climatic and non-climatic  stresses which combine to overwhelm adaptabil-
ity. it is highlighted how certain groups and sectors are at greater risk than others, 
dependent on  livelihoods and socio-economic characteristics . the food system, for 
instance, is susceptible to climatic extremes. the study also (re)affirms the adaptabil-
ity of inuit, with changing conditions stimulating  social and  institutional learning.

 Community experience of and response to  sea ice extremes in 2006 also pro-
vides an opportunity to empirically assess the existence and nature of limits to 
adaptation. Limits to adaptation are likely to be  cultural in nature, where  trade-offs 
necessary to maintain  food security compromise  social and  cultural values. While 
these trade-offs constitute adaptation at its most basic (i.e. survival), the associ-
ated cultural  impacts affect the core of how inuit define themselves. however, if 
inuit society evolves according to current trends, with increasing importance of the 
 wage economy and store-bought food  consumption, it may be that  country foods 
have less cultural and economic importance when the worst  impacts of  climate 
change manifest themselves. indeed, limits to adaptation are not static and evolve 
over time in response to climatic and non-climatic  stresses. limits to adaptation 
are also differentiated. For people not dependent on  country  foods, for instance, 
decreased access may be little more than an inconvenience.  Barriers to adaptation 
are likely to be more common in creating vulnerability to sea ice change, with 
 access to financial  resources and  traditional knowledge, in particular, constrain-
ing inuit  adaptive  capacity. importantly, adaptation barriers can be addressed with 
 policy support. it is also noteworthy that it is social–cultural–economic conditions 
and processes that emerge as the determinants of adaptation  barriers and not the 
physical nature of change in sea ice conditions per se . Addressing non-climatic 
determinants of  vulnerability in the harvesting sector should be a priority of the 
climate change adaptation plan currently being developed by the government of 
 nunavut and priority for assistance from the federal government.    
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Introduction

Adaptation is a familiar word in the conversations of people who are concerned 
about climate change. they use it to describe the processes of adjusting to  cli-
mate change and its  impacts. it describes the actions that must be taken to reduce 
or eliminate harm, actions whose necessity is unquestionable once the realization 
strikes that no  mitigation plan will be able to bring  global warming to a quick 
halt.

this chapter calls for some reflection on these uses of the word. though it accepts 
the urgency of the need to respond to climate change, it questions the naturalness 
of the term adaptation – the way that it is taken for granted as a key element in 
 climate change policy – and it finds some limits to the term. this chapter suggests 
that the word does not always capture the full  impacts of climate change and that 
it does not always represent accurately either the  perceptions of the people affected 
by these  impacts or the range of alternatives open to them.

this chapter develops these reservations through several sections: (1) a review 
of the history of the term and its use by international organizations; (2) a presen-
tation of a local  community affected by climate change, who constitute one case 
of the people for whom adaptations are proposed; (3) a discussion of the  percep-
tions of climate change by this local  community; (4) a review of four organiza-
tions that serve as intermediates between the international and local levels, and 
that have all adopted the word; and (5) a set of considerations on the way that the 
term operates in the relations among the international organizations, the intermedi-
ary organizations and the local  community. Reduced to a single, if long, sen-
tence, this chapter argues that the term serves the international and intermediary 
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organizations far better than the local communities who feel the impacts  most 
directly; rather than transforming the great fear of a hotter planet into sustained 
action to address the consequences of climate change , the term can create a sense 
of  complacency.

The history of the concept of adaptation

A brief review of the history of the word adaptation shows that the term came into 
use recently and in specific contexts. in turn, this history suggests that the term is 
accompanied by conceptual baggage that influences its meaning.

When the word first appeared in english in the early seventeenth century, it had 
common-sense, non-technical meanings. the Oxford English Dictionary offers 
several closely related definitions dating to this period, including a process of 
change (‘the action or process of adapting, fitting, or suiting one thing to another’) 
and the outcome of this process of change (‘the condition or state of being adapted; 
 adaptedness, suitableness’). By the second half of the nineteenth century, the word 
began to acquire specific meanings in science and other specialized areas. in  On 
The Origin of Species,  darwin (1859) used the word to mean the organic modifica-
tion by which an organism or  species becomes adapted to its environment. A few 
decades later specialists in the field of optics applied it to the process by which the 
eye adjusts to changes in the intensity or colour of light. during this period, the 
word also began to refer to a copy of an object, made on purpose to fit new ends or 
meet new circumstances; it is this meaning that is used when one speaks of a film 
as being an adaptation of a novel. in the late nineteenth century, the pragmatist 
philosopher and psychologist John dewey drew on darwin’s notion of adaptation 
to refer to the process by which individuals and groups gained  knowledge of their 
environments to respond effectively to them and to modify them to meet  their 
goals; his use of the concept has contributed to another common use of the term, to 
refer to the  capacity of a person, especially a child or adolescent, to adjust to new 
or changing circumstances.

loosely following the use by darwin  and other evolutionary biologists, geog-
raphers and anthropologists in the middle of the twentieth century, such as Julian 
Steward in the 1950s and marvin harris in the 1960s and 1970s, discussed culture 
and  institutions as key features that allow human groups to make use of the natu-
ral  resources in their environments, using the term adaptation for this meaning as 
well. others emphasized the hazards in environments as the  constraints or  risks 
to which humans respond. An important example is gilbert White’s discussion 
(1945) of the social and political rules, such as zoning regulations, that can  reduce 
damage from  floods by lessening  vulnerability to them; this work shows the direct 
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influence of dewey. White and his student Robert Kates widely applied this notion 
of adaptation to the study of natural hazards.

As a result of such work, the term adaptation was already widely used by the 
time that global concern about  climate change began to grow in the late 1970s and 
early 1980s. it is interesting to trace the language and concepts that were used in 
the formation of the intergovernmental panel on  Climate Change (ipCC) and the 
United nations Framework  Convention on  Climate Change (UnFCCC), the two 
key  institutions that have been central to global discussions of climate change since 
the late 1980s. though the word adaptation is now closely associated with these 
 institutions, it did not come to occupy its central role until several years after their 
founding; even in this new setting, the word carries associations from its earlier 
meanings.

the history of these  institutions is well known (Bodansky, 1995; Agrawala, 
1998; Schipper, 2006), and does not require extensive summary. Reviewing the 
development of the vocabulary used in the documents that these organizations pro-
duced is a bit like tracing the early history of the solar system, billions of years in 
the past, when gasses and scattered dust coalesced into larger particles that eventu-
ally formed the planets. the proto-planet Science was the first to appear; what are 
now the planets of  mitigation and Adaptation took somewhat longer to develop. 
it seems possible that, if external gravitational perturbations or random processes 
had operated differently, other planets might have taken form instead.

to touch on only the broadest outlines of this history, the first  World Climate 
Conference was sponsored by the World meteorological organization (Wmo) 
in 1979. it set up four working groups, three associated directly with scientific 
research and one with the study of  impacts (see table 9.1). it laid the groundwork 
for a series of workshops organized under the  Wmo, with the United nations 
environmental programme ( Unep) and the international Council for Science 
(iCSU), held between 1980 and 1985. the last of these conferences spoke strongly 
about the threat of  global warming. its final conference statement not only reviewed 
the state of scientific  knowledge and called for further study, but also pressed for 
concrete actions to address actual and potential  impacts. the statement spoke 
about reduction of emissions, without using the word  mitigation, and supported 
active programmes to accomplish such reductions. one of its major  policy recom-
mendations stated ‘scientists and  policy-makers should begin an active collabora-
tion to explore the effectiveness of alternative policies and  adjustments’ ( World 
meteorological organization, 1986). the documents employed a variety of terms 
to provide detail about these policies and  adjustments, and used the verb ‘adapt’ 
once, without according it special emphasis: ‘Support for the analysis of  policy and 
economic options should be increased by governments and  funding agencies. in 
these assessments the widest possible range of social responses aimed at preventing 
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or adapting to  climate change should be identified, analyzed and evaluated’ (World 
meteorological organization, 1986). the conference proposed that a task force 
be set up to help ensure that appropriate agencies and bodies followed up on its 
recommendations. it also provided a list of four concrete activities that this task 
force should carry out (see table 9.1); these very general activities speak only of 
‘mechanisms and actions’, or the even more general terms such as adjustment or 
response, rather than adaptation. they seemed more concerned to address emis-
sions and to set up an  international organization or treaty than to cope with impacts 
of  climate change.

in the years 1985–1988, the  Wmo and the  Unep moved towards establishing the 
 ipCC. Consulting with a number of other  actors, they developed a draft resolution to 
set up the  ipCC, which was presented to the United nations general Assembly by 
 malta. it proposed five major activities, the third of which, ‘possible policy responses 
to delay, limit or mitigate impacts’, contains the kernel of what is now called adapta-
tion, but does not use the term. When one compares this list of activities to the three 
Working groups of the  ipCC, several points are clear. Firstly, the two activities asso-
ciated with the formation of international bodies drop out, because by 1990 one could 
already see the momentum towards the establishment of the  UnFCCC, formalized 
at the United nations Conference on environment and development ( UnCed) or 
Rio Summit in 1992, and the associated  Kyoto protocol, signed in 1997. Secondly, 
the emphasis of the first Working group, on science, has remained unchanged. 
thirdly, the attention to impacts in the second Working group has also been a con-
stant. Finally, it took a while for adaptation (with its associated term,  vulnerability) 
to become defined as a major task, to be associated with impacts, and to be separated 
from  mitigation. in other words, the term ‘adaptation’ does not appear in the charges 
to the Working groups until the mid-1990s, relatively late in the process.

the word adaptation received its official definition, a lengthy one, in 2001 in the 
glossary of the  third Assessment Report of the ipCC:

Adjustment in natural or human systems to a new or changing environment. Adaptation to 
 climate change refers to adjustment in natural or human systems in response to actual or 
expected climatic stimuli or their effects, which moderates harm or exploits beneficial oppor-
tunities. Various types of adaptation can be distinguished, including anticipatory and  reac-
tive adaptation, private and public adaptation, and autonomous and  planned adaptation.

this definition was accompanied with a raft of associated concepts:  adaptive 
capacity, adaptation  benefits,  adaptation  costs and adaptation assessment. detailed 
quantitative analyses (Janssen et al., 2006; Janssen, 2007) of academic publications 
show similar trends to this pattern of growing emphasis in  international organiza-
tions. Fewer than 10 papers on the subject of adaptation were published per year in 
the 1990s. this figure increased to about 20 per year by the mid-1990s and grew 
steadily after that, reaching nearly 200 per year by 2005.
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this term had advantages over its alternatives: a greater suggestion of positive 
action than ‘the limiting of impacts’,  a sense of longer-term shifts than adjustment, 
a more precise focus than response, an implication of greater levels of  well-being 
than coping. however, it carries some conceptual baggage. Firstly, it retains an 
association with natural hazards (Smit et al., 1999; Adger, 2000) that dates back 
to earlier decades, even though specialists in the area of natural hazards had begun 
to use the term  mitigation more extensively since the late 1990s. however, nat-
ural hazards differ from climate change in their temporal patterns. Unlike climate 
change, natural hazards often come as brief, rare events, whose frequency and 
severity can be established. moreover, the rapid change of climate change hazards 
is very different from the lower rates of change of most natural hazards such as 
 floods, hurricanes,  earthquakes and  volcanic eruptions. this difference reflects 
the much greater degree of human influence in climate change than in natural 
hazards. Secondly, the term adaptation is coupled with the direct measurement of 
consequences. As the  ipCC definition suggests, the notion of adaptation is asso-
ciated with quantifiable effects, described in economic terms as  costs and  ben-
efits or as harms and opportunities. however, some consequences may be easily 
measured in monetary terms, but others, linked to  social identity and  well-being, 
cannot be evaluated as readily in quantitative terms. As a result, it is difficult to 
tally up the total  costs and  benefits of alternative responses, even though the term 
adaptation implies such summing, and the comparisons between courses of action 
that such summing permits. Finally and most seriously, it offers the promise that 
problems are manageable. it suggests that social groups – communities, nations, all 
of humanity – can avoid the worst consequences of climate change by thoughtful 
preparation. it tends to exclude the possibility of non-adaptation from consider-
ation. much as the word development places all nations on a single  scale, offering 
the suggestion that the very poorest nations of the world are developing and are 
moving towards the prosperity of the richer ones, so too the word adaptation places 
all outcomes on a single  scale, offering the suggestion that the world can shift up 
from the less satisfactory outcomes to the better ones.

After its position as a key term in climate change debates was consolidated in 
the early 1990s, the term went through certain changes. For some years, a debate 
raged about its propriety: some argued that proposing adaptation as an important 
 policy option only served to draw political will away from the urgent goal of  miti-
gation, while others claimed that it promoted an urgent and necessary task. By the 
late 1990s, the growing recognition of the inevitability of climate change  impacts, 
reflecting in part the persistent and effective lobbying by groups such as the 
 Alliance of Small island States, led to recognition of the centrality of adaptation. 
moreover, the word has spread to many  institutions and contexts. new mechanisms 
to finance adaptation have developed. At the seventh  Conference of parties (Cop 



The past, the present and some possible futures of adaptation 137

7) to the  UnFCCC in  marrakesh in 2001, a resolution was adopted that provided 
guidelines, and suggested  funding, so that least developed countries could prepare 
 national adaptation programs of action ( nApAs), which would ‘address urgent and 
immediate needs and concerns related to adaptation to the adverse effects of cli-
mate change’. these  nApAs were a part of the diffusion of the word around the 
world. to take only one example, the development of the  nApA for  tanzania led 
to discussions in that country’s parliament, which are conducted in  Swahili. As a 
result, an existing word in that language, kukabiliana, took on the additional mean-
ing of adaptation. it is derived from the verb kabili ‘to face’ and its reciprocal form 
kabiliana ‘to face one another’.

A community impacted by climate change

 these international discussions of adaptation, carried out on a global  scale, direct 
attention to the groups that experience the  impacts of climate change most directly . 
to assess the usefulness of the term adaptation in describing the possible responses 
of such groups, we can consider the case of a  community,  phinaya, in the  peruvian 
Andes, where  glaciers have been  retreating at a rapid pace. this community is 
located in the department of  Cusco (Canchis province, pitumarca district). its 
lands range from about 4500 to 5300 metres above sea level. Roughly 400 km2 in 
area, this community has a  population of about 1100 individuals dispersed in small 
clusters of houses. A small nucleus of 50 or 60  households contains the school, the 
mayor’s office and a few stores (Sendón, 2006).

For centuries the major economic activity in this region has been the raising of 
 livestock, because the high elevation does not permit  agriculture. the most com-
mon domesticated animal is the  alpaca, raised for its wool and, to a lesser extent, its 
meat; there are also many  llamas, used to transport goods in and out of the region, 
and smaller numbers of  sheep,  cattle and  horses.

the raising of  livestock is closely tied to the seasons of the year.  precipitation 
falls principally between november and march. much of it comes as rain, though 
 snow also falls, creating problems when it remains for several days, since  alpacas 
and  llamas do not dig through the  snow to find fodder, and the  herders must 
scrape it away. the dry season runs between may and September, during the 
southern hemisphere  winter. this period is marked by frosts, sometimes quite 
severe. during the rainy season, pasture is abundant, but during the dry season 
it is confined to small areas along streams. the herders dig canals to bring water 
from streams to extend the area of pasture, but these canals often do not last for 
many years, since they are eroded at times of heavy flow, and also are weakened 
as water freezes and expands on cold nights. moreover, the low herbaceous plants 
and grasses in the area cannot be harvested and stored as hay or fodder; the areas 



Ben Orlove138

that remain moist during the dry season are therefore the key to the survival of the 
 herds and of the herders.

the history of  alpaca herding stretches back thousand of years. the wool of 
the  alpaca was important in the major pre-Columbian  civilizations of the  Andes, 
including the  incas. the  Spaniards, who conquered the  incas in 1532, introduced 
 sheep to the  Andes, but the  alpacas remained important, especially at higher eleva-
tions, where they were raised by indigenous communities. large private family-
owned estates, known as haciendas, began to develop in  alpaca-herding regions in 
the late nineteenth century, as the demand for wool grew following the  industrial 
Revolution, and the expansion of  railways increased commerce. in these haciendas, 
the herders continued to live in their scattered house clusters, and were required 
to raise animals that belonged to the hacienda-owners in exchange for the right to 
graze their own animals on hacienda land. they also owed labour service to the 
hacienda-owners.

these haciendas continued through much of the twentieth century until the 
Agrarian Reform, which reached this region in the early 1970s. the hacienda-own-
ers sold a large proportion of their  herds before the reform took effect. the title to 
the hacienda lands passed to the indigenous communities, where the herders con-
tinued to raise their own animals. this region felt the impact of the  Shining path 
guerrilla movement, especially in the 1980s, and the herders were often caught 
between the guerrillas and the military. drawing on their own  community  institu-
tions and on the support of progressive elements of the  Catholic Church, the herd-
ers organized community patrols (rondas campesinas) which helped protect them 
against the incursions of the guerrillas, and also lessened the local presence of the 
military, who directed their efforts elsewhere.

the 1990s and first years of the twenty-first century brought a number of 
changes. Among the least expected, and most warmly received, was the rebound 
of populations of  vicuñas, a wild relative of the  alpaca and  llama. these animals, 
whose wool receives very high price on the world  market, had been decimated by 
 illegal poaching, but the community patrols blocked the poachers from entering 
the area. A government organization, ConACS, markets the  vicuña wool on the 
world  market. the herders organize round-ups of  vicuñas several times a year. 
long lines of herders, waving colourful banners, drive the animals into stone cor-
rals. After a series of rituals that acknowledge the links between the  vicuñas and 
the apus or  mountain spirits, the animals are shorn and released; representatives of 
ConACS attend, receive the wool and pay the herders for it.

in the relatively peaceful years after the  collapse of  Shining path in the early 
1990s, other changes affected the area as well. dirt roads were extended into the 
area, formerly only accessible on foot or horseback. these roads allow trucks to 
reach  phinaya, in about 8 hours from a nearby paved road. in 1997, the regional 
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 hydroelectric company egemSA completed a dam at  lake Sibinacocha near 
phinaya, in order to increase the lake’s volume and regulate its outflow, augmenting 
the supply of water during the dry season to the large  hydroelectric plant downstream 
at  machu picchu. this dam  flooded a few hundred hectares of pasture, for which 
the local inhabitants have not received any  compensation. the dam also generates 
 power for the small station located near it, but it does not provide any  power to 
phinaya, located 10 km away.

Several other possible changes may develop, linked to the expansion of roads. 
peruvian governments since 1990 have had strong policies favouring mines by 
offering owners generous concessions and imposing weak  environmental regula-
tions. prospectors have visited the region, causing great concern among the herders 
who know that mines have polluted streams in nearby provinces, but no  mining 
projects are currently under way. Some local ngos have visited phinaya, though 
they concentrate their efforts in more accessible communities at lower elevations, 
where  populations are denser and environmental conditions are more favourable 
for  agriculture and capital-intensive  livestock raising. A few tourists have come to 
phinaya, though the remoteness and lack of  infrastructure discourage all but the 
hardiest backpackers; even that  population congregates in other areas, with more 
established trails and more famous sights.

Settled for millennia, this area has experienced fluctuations in the  glaciers, 
which have expanded in some periods and retreated in others. the most recent 
 glacial advance, a rather small one, ran from about 1780 to 1880, and  glaciers have 
been retreating since then. the pace of melting has picked up since 1940 and even 
more so since 1970. though the establishment of pasture and of house clusters on 
newly exposed  soil had been able to keep up with the slow retreat of the glaciers in 
the first half of the twentieth century and perhaps some years after, the more rapid 
retreat of glaciers at present leaves exposed till, a mix of rock, gravel and dust, on 
which  vegetation returns only slowly.

more seriously, the retreat of the glaciers is projected to bring dry-season stream 
flow to very low levels by the middle of the present century. A recent study (hüggel 
et al., 2003) developed models to project glacier area and volume, and runoff, in 
the two sections of the  Andes nearest to phinaya. the authors calibrated the model 
for 1962 and 1999, and projected it into the future, based on rather conservative 
estimates of  temperature increase from 1999. this study paints an extremely bleak 
picture for the herders, since the absence of stream flow for several months each 
year would mean the end of dry-season pasture, and thus of herding in this region 
as well. Figures 9.1 and 9.2 below, derived from this study, show these declines. 
it is difficult to imagine alternatives to  outmigration once the streams have dried 
up; at most, herders might retain seasonal camps in the area for the rainy season 
and travel elsewhere in the dry season. to do so, however, they would compete 
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with other established communities, who will also face pressure on their  water 
resources, for dry-season pasture.

Local perceptions of glacier retreat

 in 2007, i travelled to phinaya, and met a number of indigenous herders who lived 
there. this trip was a preliminary step to conducting more extensive fieldwork in 
 peru. during this visit, i also met a number of government officials, ngo staff 
members and residents of other towns and villages in the department of  Cusco, 
many of them with extensive experience in herding areas. i participated in meet-
ings at an ngo, attended a major regional  livestock fair, interviewed employees 
of the  hydroelectric company egemSA, visited a parish priest, and spent time 
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at an applied social science research institute. the following discussion of local 
 perception draws on this visit and conversations.

When i arrived in phinaya, i first presented myself to village officials, and 
asked their permission to meet local herders; knowing of my connection to a local 
ngo, and intrigued by my ability to speak  Quechua, they agreed to this request. 
i travelled with a minor village official, who introduced me to herders. i then 
explained to each individual that i had heard that the snow-mountains were chang-
ing, and that i had come to speak to local people about that topic. i asked each 
person if he or she would agree to talk to me about glacier retreat, and to let me 
take notes, and received consent in all cases. All the people offered extensive 
comments on glaciers and related topics. i count ten of the conversations with 
herders as interviews  .

in phinaya, the residents could all indicate the former extent of glaciers, and 
describe how they had become smaller. the most common Quechua expressions 
to describe this retreat are rit’i chhullukun, ‘the  ice and  snow are melting’, and 
rit’i pisiyamun, ‘the  ice and  snow are diminishing.’ in addition, they had words 
for specific features of the glaciers, indicating that they are topics of conversation. 
these include yana rit’i, ‘black  ice and  snow’, which refers to the dust-covered 
 ice in the lower portions of glaciers; toq’o, ‘hole’, which refers to  moulins, verti-
cal shafts within glaciers formed by surface meltwater; aqoqhata, ‘sandy hillside’, 
which refers to glacial till, and wayq’o, ‘gully’, which refers to crevasses in the 
body or snout of a glacier. the local people say that these processes and features 
are ‘in plain sight’, (Quechua: sut’i; Spanish: a la vista), contrasting them with 
other processes and features that might require specialized  knowledge or appara-
tuses to detect.

they link the glacier retreat to other environmental processes, particularly 
greater  heat and more  wind, which blows dust onto the glaciers, accelerating their 
melting. When i asked about the causes of the retreat, people offered a variety of 
explanations. they mentioned different kinds of pollution, including mines, fac-
tories and cities, and supernatural causes, such as punishment by god or by apus 
or  mountain spirits (Ricard lanata, 2007). they tended to speak with less cer-
tainty about the causes than about the processes themselves. they were concerned 
that the processes would continue, with greater  scarcity of  water and pasture and 
declines in the  alpacas. A number spoke explicitly about the end of the world: 
tukurapunqa vida, ‘life will come to an end’, is a phrase that i heard several times. 
the root  tuku can mean ‘end’ or ‘all’ or ‘completion’, and the suffixes -ra- and -pu-, 
taken together, mean ‘abrupt’ or ‘final’. others spoke of specific details such as the 
death of all the  alpacas, or the arrival of a great  wind that would blow all  vegeta-
tion off the  earth.
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the interviews that i conducted represent a sample of only ten. Because of this 
small size, only tentative conclusions can be drawn, and future research will give 
firmer results. nonetheless, the distribution of responses, even in a group this small, 
is striking.

the set included seven men and three women, with  ages ranging from about 
25 to about 55. two of the people, both women, spoke only Quechua;  the others 
were bilingual, and could converse in both languages. All ten were from close by: 
five were from the local village, two from neighbouring villages, two from adja-
cent provinces, and one from a more distant province in the department of  Cusco. 
this  mobility has long characterized the  herders; individuals, often women, move 
to other  alpaca-herding communities to marry, and many travel for some weeks, 
months or years to earn money, as supplementary income or as a source of capital 
to allow them to purchase animals.

Figure 9.3 indicates the different social and spatial  scale of  impacts of gla-
cier retreat that individuals mentioned, and the number of individuals who men-
tioned them. it is striking that no individual concentrated on the  impacts on his 
or her household. All spoke at least of the local  community, and most included 
other communities, whether nearby, in the region, or elsewhere in highland  peru. 
interestingly, these units do not correspond to administrative units within peru, 
such as the district or province; these administrative units include other areas at 
lower elevation, where other forms of pastoralism and  agriculture are carried out, 
glaciers are more distant, and water issues are different. in contrast, the  herders 
spoke of other herding communities, in other districts and provinces, with whom 
they share a common  livelihood, a similar position in relation to glacier retreat and 
a variety of ties as well, including  kinship, since individuals often find spouses in 
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these communities. one man spoke at length about the way that the relations of 
these communities parallel the relations of the mountains below which they were 
located and how the spirits resident in these mountains are related to each other and 
speak to each other on certain occasions each year.

Figure 9.4 shows the temporal scale that individuals used to describe the period 
during which glacier retreat had taken place and in which they projected future 
glacier retreat. they used three different kinds of temporal units. Some spoke of 
years, mentioning that they had seen changes since they moved in 8 years ago, 
or anticipated serious retreat in another 10 or 20 years. others spoke of  genera-
tions, recounting stories that they had heard from their grandparents, or speaking 
of concerns for their children. And still others spoke of epochs, referring back to 
the time of creation, or suggesting that glacier retreat might bring the end of the 
world, or using the  Quechua word timpu, from the Spanish tiempo, ‘time’, to refer 
to an entire historical era that would end with the disappearance of the glaciers. 
Some anticipate a political shift that is epochal in nature. one woman asked me 
whether it was true that the  snow peaks had been privatized, and that new owners 
might buy them and take them away; she did not seem reassured when i told her 
that this was not a possibility. (it is possible that she had heard of the mobilization 
in  Chile to block the plan, proposed by  Barrick gold, a Canadian  mining corpora-
tion, to remove and relocate three glaciers in order to extract gold ore that lay near 
them at the site of the  pascua lama mine; it is also possible that she was respond-
ing to recent reforms in peru that liberalized land and water titles, making the sale 
of these  resources much easier.) people combined these scales in different ways. 
Some spoke only of one time unit, while others combined two . it is striking that 
just over half mention longer time units,  generations and epochs, rather than simply 
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measuring time in years. these units also suggest a collective orientation, and a 
concern with continuity rather than with economic growth .

the specific concerns that arose in the interviews appear in Figure 9.5. Some of 
these are directly linked to glacier retreat, while others have a looser connection 
with glacier retreat but came to mind nonetheless in the course of discussion of 
glacier retreat. the high degree of unanimity about the environmental and  live-
lihood issues associated with glacier retreat is very striking; all ten individuals 
mentioned glaciers, water, pasture and  alpacas. the concerns about water centred 
on the availability of water, especially in the dry season, but several individuals 
mentioned  water quality as well. one woman pointed to a large pool of water in a 
streambed, and said that until recently the stream had flowed throughout the year. 
the water in the stagnant pools that remain becomes warm, allowing  parasites that 
infect  alpacas to breed. the concern about  alpacas also ranged over several topics; 
all were concerned about their ability to earn a living, and often voiced their wor-
ries that the  alpacas were becoming thin. Several mentioned as well that they were 
troubled to see the  alpacas suffer.

it is striking that six of the individuals directly mentioned the  mountain spirits, 
or apus as they are known in  Quechua. (this number is a conservative estimate, 
since i only counted the cases in which the individuals used the word apu or referred 
to a ritual or  myth that involved the apus. in other cases, individuals mentioned 
mountains by name, and could have had the spirit as well as the mass of rock in 
mind when they spoke, but i did not count these.) the issue of  religion among the 
 herders is a complex one, since the majority are Catholics who combine Christian 
and indigenous elements in their  beliefs and practices, while others are members 
of  protestant denominations that recognize the indigenous spirits but think of them 
as manifestations of the devil. For all of them, though, the  mountain spirits are a 
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real force in the natural and  supernatural world. the unprecedented retreat of the 
 ice raises questions for the  herders about the  supernatural world. it leads some 
to speculate that the retreat is divine punishment for immoral behaviour or for 
neglecting the spirits, and others to interpret the retreat as a sign of the sadness of 
the spirits about the lack of human respect for the  earth and nature.

half of the individuals also mentioned  mining, a much-feared source of pollution 
of streams and a matter of concern for those who see it as a violation of the physi-
cal and supernatural integrity of mountains. A smaller number mentioned other 
forms of  climate  change, particularly increasing  heat and wind. Some expressed 
concern about possible changes for the  vicuñas, animals whose increase in num-
bers has brought income and has also suggested that the  mountain spirits or apus 
are favourably disposed towards the people, since a good season of  vicuña hunts 
is taken as a sign that the apus are pleased with the offerings that the  herders have 
made (Ricard lanata, 2007, p. 64).

in sum, the local people are well aware of glacier retreat. they speak of a con-
cern for themselves as a  community, for neighbouring communities and other com-
munities in the region. Some look to the near future, but most think about the 
long-term  continuity of the collectivities through  future generations and beyond. 
they all link glacier retreat with issues of  water supply, pasture and the  well-being 
of their  herds, and many recognize other issues as well.

the question arises of whether the  herders conceive of specific adaptations. 
though the conversations about the future centred on difficulties rather than solu-
tions, some people mentioned  projects, understood broadly as group efforts or 
activities, whether locally organized or sponsored from outside, that could bring 
 benefits or improve  well-being; these projects arose spontaneously in conversation. 
Figure 9.6 shows the number of projects that were mentioned in interviews; the 
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table 9.2 Specific projects mentioned by herders in highland Peru

 
 
 
project area

number of  
interviews in 
which this area 
was mentioned

 
 
Specific projects within this 
area

 
 
effectiveness as 
adaptations

Alpaca breeding 4 •	Bringing	male		alpacas	
with long, fine white 
wool to  inseminate 
females (all 4)

•	Negative

Alpaca 
infrastructure

3 •	Protecting	the	health	of		
alpacas 

•	Bringing	medications	for	
ill alpacas

•	Supporting	the	export	
of alpacas from peru 
to other countries to 
increase the price of 
animals

•	medium,	
 short-term

•	medium,	
 short-term

•	low

Water 4 •	Improved	irrigation	for	
pasture

•	Construction	of	
 reservoirs to supplement 
stream flow

•	improve	supply	of	
 drinking water to the 
central settlement

•	creation	of	a	bottling	
plant to sell water to 
cities

•	medium,	
 short-term

•	low

•	medium,	
 short-term 

•	low

organizations 2 •	Promote	the	
 reclassification of the 
central settlement as a 
higher administrative 
unit (district)

•	Create	a	regional	
 association of 
 communities affected by 
glacier retreat

•	Low

•	high

Regional 
infrastructure

1 •	Improve	road	access	to	
the area

•	Medium 

specific projects themselves, placed into groups, appear in table 9.2. it is striking to 
see that just over half of the people mentioned no projects at all – a particularly high 
proportion, especially since the presence of foreigners predisposes rural dwellers to 
think of projects. it is also noteworthy that the individuals who did mention projects 
had an uneven  distribution: two mentioned two projects, and two mentioned five. 
though the small sample size precludes any firm conclusions, it is noteworthy that 
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a few people talk about many projects, and many talk of none. it might have been 
less surprising if most of the people mentioned one or two projects, with few men-
tioning none or many.

i have created an admittedly arbitrary and impressionistic  scale to rank these 
projects as possible adaptations. the only one that i ranked high, as being likely 
to bring significant benefits, is the proposal to create a regional association of 
communities affected by glacier retreat  ; such an organization might bring greater 
attention to this remote area and, with that attention, more aid. though even a large 
amount of aid could not resolve the core issues of the reductions in  water supply 
and pasture, this organization might support planned  relocation efforts. the efforts 
to address the  health of the  alpacas have some medium probability of improving 
conditions, and at best would work in the short run; they might be compared to sup-
plying a starving person with better  housing rather than food. Similarly, the sug-
gestions to improve roads and potable water, one of the most common requests of 
rural villages in  peru and throughout the developing world, might be offered some 
medium rank.  investments in  irrigation for pasture might work for a short time, 
though they would not halt the overall decline in  water supply. (With enough  fund-
ing, a project might be able to supplement surface water with groundwater, perhaps 
with some system of solar  energy to operate pumps; however, such a project would 
still face obstacles, among them reaching a dispersed  population and assuring the 
 maintenance of pumps in a remote setting.)

the one project mentioned by all four individuals – bringing male  alpacas with 
long, fine white wool to inseminate females – would be a  maladaptation, since 
these are the most delicate animals and hence the ones who are more vulnerable 
to cold and lack of adequate diet. the other projects seem to have little possibility 
of providing benefits , and some are completely far-fetched: this remote village, 
far from any paved road, is a particularly unlikely spot for a  bottled water plant, 
especially since  water supplies are decreasing. the  bottled water plant only makes 
sense as a kind of white elephant, an impractical project that might provide some 
construction jobs for a few years if anyone were to fund it.

one might also envisage other projects, not mentioned by the  herders. one 
example is  tourism, which has grown rapidly in the  Cusco region. this remote 
setting might fit a niche for backpackers or horseback riders, though other areas, 
closer to roads, are more likely to provide the  infrastructure that  tourism usually 
requires. And  water supplies are becoming increasingly scanty precisely during the 
dry season, the period of peak  tourism. interestingly, none of the individuals men-
tioned  vicuñas, even though their numbers have expanded and their wool brings 
considerable income. it might well be that they recognize that a government agency 
has a monopoly on the purchase and sale of  vicuña wool, so that no new projects 
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could come through; the  herders might also identify the  vicuñas so closely with the 
 mountain spirits or apus that they would rather avoid involving outsiders.

table 9.3 shows the  distribution of temporal  scale and number of projects. 
Recognizing once again the small sample size, one can note that the people who 
mention projects speak of a shorter temporal  scale, while the people who speak of 
the longer temporal  scales do not mention projects. As with the other association, 
no causal inferences can be drawn. it is possible that people who look to the near 
future are more predisposed to think of projects, or that those who actively contem-
plate projects come to focus on shorter  timescales .

Intermediary organizations and adaptation

though one often hears about linking the global and the local (represented in this 
chapter by  international organizations and a specific  community, with their corre-
sponding frameworks for discussing  climate change), it is important to remember 
that specific organizations, intermediate in  scale, often are the entities that carry 
out such linking. this section discusses four organizations that are among the most 
important for promoting such links in the case of Cusco, the department of  peru in 
which   phinaya is located. it presents them in chronological order of their founda-
tion, and considers the ways in which they have become involved with the question 
of adaptation to climate change.

Oxfam

 oxfam international is a major international ngo that is involved with climate 
change in peru and in Cusco. its origins date to 1942, when it was founded in 
 england as the oxford Committee for Famine Relief. At this time, it was one of 
the local committees of the national Famine Relief Committee that lobbied the 

table 9.3 Number of projects and temporal scale mentioned by herders in high-
land Peru

 temporal scale

 
Years

Years and 
generations

 
generations

generations 
and epochs

 
epochs

 
total

number of 
projects 
men-
tioned

0 1 1 1 0 3  6
2 2 0 0 0 0  2
5 1 1 0 0 0  2

total 4 2 1 0 3 10
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 British government to allow the delivery of  food to  relieve famine in nazi-occupied 
 greece, even though the Allies had blockaded the country. drawing much of its 
early membership from social and religious activists and academics, it contin-
ued after the war. like many other relief agencies, oxfam gradually evolved into 
an organization that addressed the causes, rather than the symptoms, of  famine. 
there are now 12 additional national offices of oxfam, in  Western europe,  north 
America,  Australia,  new zealand and  hong Kong as well as in the  UK, which run 
independent programmes; despite occasional rivalries among these branches, they 
have co-operated, since 1995, under oxfam international. their work focuses on 
 development assistance, with an emphasis on  poverty alleviation and  sustainable 
development;  humanitarian work, often linked to  disaster relief and risk reduction; 
and advocacy campaigns to address national and international  policy issues. Since 
the 1970s, oxfam has worked in a variety of sectors and regions in peru, usually 
operating programmes through national and local partner organizations. Recent 
activities include reconstruction after  earthquakes, support of  fair trade coffee and 
other agrarian issues, and promotion of ConACAmi, or the national Coordinator 
of Communities Affected by  mining, an organization that supports peasant and 
indigenous communities which face  conflicts with  mining corporations over land 
and  water resources.

oxfam’s core issues of  sustainable development,  poverty alleviation,  humanitar-
ian work and  disaster relief have led it to identify adaptation to climate change as a 
key priority (oxfam, 2008), since climate change is likely affect the poor, reducing 
their margin of survival through increased  exposure to extreme events. their plans 
for action include the use of new technologies, the  diversification of livelihoods, 
disaster risk reduction and  community organization. oxfam international also pro-
motes advocacy campaigns around this issue; it has made efforts to persuade the 
 g8 Summit to address climate issues and to support adaptation. this emphasis on 
climate change is a recent shift for oxfam, as can be seen by the organization’s 
statements of priorities, called Briefing papers. Briefing paper 89 ‘making the case: 
a national  drought contingency fund for  Kenya’ (2006a) contains no discussion at 
all of climate, despite the relevancy to its theme, and Briefing paper 91 (2006b) 
‘Causing hunger: an overview of the food crisis in  Africa’ mentions climate change 
as one of many reasons that hunger is endemic in  Africa. in 2007, climate appears 
as a central issue in Briefing paper 104 ‘Adapting to climate change: what’s needed 
in poor countries, and who should pay’ (2007a), where it is connected to  equity, 
 poverty and  justice, and in Briefing paper 108 ‘Climate alarm:  disasters increase 
as climate change bites’ (2007b), which links it to disaster relief.

though not yet a major of activity for oxfam in  Cusco or indeed in much of 
peru,  oxfam’s support of adaptation to climate change is likely to expand in com-
ing years. oxfam participated actively in side events at Cop 13 in Bali in 2007. 
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A report published in 2008, ‘Adaptation 101: how climate change hurts poor com-
munities – and how we can help’ emphasizes the point that pre-existing oxfam 
projects serve the  goals of adaptation to climate change,  and offers as examples 
two cases from regions near  Cusco, a project that ran from the 1990s to 2001 in 
the adjacent department of  puno to restore of ancient canal-building techniques 
in order to protect from  floods and  drought and a project in 2004 in the adjacent 
department of  Arequipa to assist an alpaca-herding  community affected by frost 
by promoting the planting of barley and rye and the construction of sheds to protect 
animals against the extreme cold. A member of that  community and some of his 
animals appear in a photograph (Figure 9.7) in that report .

Swiss Agency for Development and Cooperation

the  Swiss Agency for development and Cooperation (SdC) was founded in 1961 as 
the Swiss Service for technical Cooperation. the early 1960s were a period when 
Western european countries and the USA expanded their foreign aid programmes 
and separated them administratively from diplomatic and foreign affairs offices 
as a result of several global forces, particularly the completion of post-war recon-
struction, the deepening of the  Cold War, and the emergence of newly independ-
ent nations in the former colonies. the year 1961 was marked by shifts in foreign 
aid in other countries as well: West germany opened its ministry for economic 
Cooperation and development (Bmz), the  USA reorganized a number of pro-
grammes under the umbrella of the Agency for international development and 
Britain established a department of technical Co-operation to deal with the tech-
nical co-operation side of the aid programme under the Foreign, Commonwealth 

Figure 9.7 peruvian alpaca herder and his animals. (Source: oxfam, 2008.)
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Relations and Colonial offices, a move that led to the creation of the cabinet-level 
ministry of overseas development in 1964.

the Swiss Service for technical Cooperation added  humanitarian aid as one 
of its major  goals in 1977. it further expanded in 1995 as a result of the transfer to 
it of the office for Cooperation with eastern europe from the Swiss department 
of Foreign Affairs. in 1996 the organization adopted the name Swiss Agency for 
development and Cooperation.

like other Swiss federal agencies, the SdC is conscious of Switzerland’s small 
size and limited budget. it also reflects the characteristic Swiss concern to bal-
ance a history of neutrality and  autonomy (Switzerland is not a member of the 
european Union, and only joined the United nations in 2002) with a long-standing 
commitment to  international co-operation and  diplomacy (it was the home of the 
 Red Cross and the league of nations, and houses many international  agencies). 
it therefore focuses on certain activities in which it can coordinate with the devel-
opment programmes of other member nations of the  oeCd (organization for 
economic Co-operation and development), particularly  sustainable development, 
 poverty alleviation, economic integration, peace and  democratization. it places an 
emphasis on nations such as  nepal and  Rwanda, which, like Switzerland, are land-
locked and mountainous; within  peru, one of its priority countries, it focuses on 
three poor landlocked highland departments, including  Cusco.

the SdC first discussed  climate change as a challenge to  development assistance 
in 2004, and emphasized it as a priority topic in 2006, offering as a justification 
Switzerland’s active  participation in the UnFCCC. early in 2008, the SdC listed 
 responses to climate change as one of its three environmental priorities, along with 
the  conservation of  biodiversity and efforts to limit desertification, and stressed the 
twin paths of  mitigation and adaptation.

the SdC participates with the  World Bank and the global environmental 
Facility in a multilateral programme for adaptation to climate change in  peru, 
 Bolivia and  ecuador, particularly by providing scientific expertise. it has also 
begun to develop an  adaptation project of its own in  peru, the  Climate Change 
Adaptation programme, to be carried out in Cusco and the neighbouring depart-
ment of  Apurimac. this programme began in 2008 and is scheduled to extend 
through 2011, with the possibility of renewal. though the budget for this initial 
period has not been firmly established, it is likely to be about €4.3 million. the 
 Climate Change  Adaptation programme seeks to support adaptation to  climate 
change by reducing  vulnerability in the areas of  water resources, disaster relief and 
food security. it mentions briefly the increased  risk of a specific kind of hazard, 
 cold spells; these are discussed more fully later in this section.

this programme is coordinated by a large Swiss ngo, intercooperation, founded 
in 1982 by the SdC. For a number of years, intercooperation linked several Swiss 
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development ngos that ran projects for SdC, including some in  peru; it shifted 
to a more competitive business model in the mid-1990s, incorporating more part-
ners and bidding for projects against other consulting firms, and reorganized as 
a foundation in 1997. the implementing organizations in  peru include government 
agencies, particularly   ConAm (discussed later in this section) and the  ministry of 
the environment, which is now absorbing  ConAm, along with the regional gov-
ernments of the departments of Cusco and  Apurimac. two ngos are also active. 
the older of these is pRedeS, the  Center for the Study and prevention of disasters. 
Founded in 1983, after a large el niño event, it provides research and support  ser-
vices, largely to international donors, for support programmes after  earthquakes, 
 epidemics and  floods and for   capacity-building to reduce  vulnerability.  pRedeS 
works in different regions of  peru, but has no recent or current projects in  Cusco . 
the newer one, libélula, was founded in 2007. it is a small consulting firm that 
works in the climate change area, assessing  inventories of greenhouse gases and 
preparing  sustainability reports, as well as supporting corporate  social responsibil-
ity programmes and public relations. its director is a former employee of  ConAm, 
who was the director of  pRoClim and who represented the organization at inter-
national meetings of the  UnFCCC, including in Switzerland. Concrete activities of 
the  Climate Change Adaptation programme in the field are scheduled to be under 
way late in 2008  .

Practical Action

 practical Action is a sizeable international ngo focused on development and appro-
priate  technology (see ensor and Berger, Chapter 14). it was founded in 1966 by the 
economist e. F.  Schumacher. his extensive experience in  developing countries in 
the 1950s and 1960s led him to reject the then-dominant view of transferring  large-
scale technologies as a means of promoting  economic development; he found that 
poor countries were unable to support these technologies, and also noted that these 
technologies undermined regional and national  self-sufficiency and replaced trad-
itional humanistic and religious  values with narrow materialist  values. he stressed 
the importance of locally based technologies on smaller scales, an idea that he pop-
ularized in his 1973 book Small is Beautiful: Economics as if People Mattered.

Founded as intermediate technology development group in 1966, it came 
under pressure in  latin America because its initials, itdg, when pronounced in 
Spanish, sound precisely like the sentence ‘y te dejé’ – ‘and i left you’. it changed 
its name to the less awkward  practical Action in 2005. it has focused particularly 
on  peru,  nepal, Bangladesh, lanka,  zimbabwe, Kenya and Sudan, with some work 
in other countries in  latin America, South Asia, and Southern and  east Africa. 
it has expanded from its initial concentration on  small-scale  technology alone to 
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move into training and  education and then into support of  community organiza-
tions,  small-scale entrepreneurship and  inter-community networks and consulting. 
Focused in its first years on  agriculture, it also moved into other areas linked to 
 livelihoods and  well-being, such as  health,  energy,  housing, domestic  water supply 
and disaster  mitigation. it has carried out this expansion while remaining centrally 
identified with issues of  technology and the rural poor; its tagline is ‘technology 
Challenging poverty’.

While still under the name of itdg, practical Action opened its  peru office 
in 1985. in that country it has concentrated on the Andean highlands, with some 
activities in the desert coast and upper reaches of the  Amazon. it has a variety 
of projects in  agriculture,  livestock raising,  irrigation,  forestry,  renewable  energy 
resources, water and  sanitation,  housing and  disaster prevention, along with sup-
port of local  community organizations. the  medium-scale 1986–87 el niño event 
and the much larger one in 1997–98 made itdg aware of  climate  variability and 
its connection to disasters, since these events bring  flooding to northern coastal 
peru and  drought to the southern highlands.

in the southern part of the department of  Cusco, practical Action works on  irri-
gation and on the promotion of native varieties of  potatoes, which have grown in 
popularity in  markets in recent decades.  practical Action also has a large project for 
improving alpaca production in the broad zone from 3900 to 5200 metres altitude 
where these animals are raised. they press  herders to replace their traditional  herds, 
which contains animals whose rather short, coarse wool includes shades of white, 
beige, brown, grey and black, with animals whose wool, because of its uniform 
white colour, length and fineness, commands a high price. they build corrals to 
control the mating of the animals, and construct sheds to protect the animals from 
the cold climate, especially during the time when the females give birth. they also 
stress animal  health, using both modern medicines and traditional remedies that 
include ingredients such as herbs, soot and animal fat. they encourage  alpaca  herd-
ers to plant improved pasture plants, a change which is possible only in the lower 
and relatively milder section of the herding communities, up to 4400 metres.

in part because of their dense networks with other ngos, including oxfam, 
with whom it collaborates on  disaster relief and training projects, practical Action 
moved relatively early into the new field of responses to  climate change. late in 
2003, it joined several organizations to oppose large dams (in their eyes, an exam-
ple of inappropriate  technology) as a source of  hydroelectric energy and renewable 
 energy. in 2004 they participated in the preparation of a report ‘Up in smoke: 
the threat of  global warming’, which linked  climate change to issues of develop-
ment,  poverty, equity and  sustainability. they presented a small side event at the 
 Cop 11 in 2005 and a larger one at  Cop 12, held in  Kenya, one of the countries 
in which they have a national office, at which they emphasized  community-based 
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adaptations, technological  solutions in areas of  energy, and the  exchange of lessons 
among communities.

the  peru office began working on adaptation to climate change in 2003, coordi-
nating with  ConAm, discussed later in this paper, in the northern coastal depart-
ment of  piura, one of the regions of peru most affected by el niño events. they 
drew on their expertise in  disaster prevention to anticipate higher  risks of disasters 
in this area and to propose adaptations in a wide gamut of areas, including  water 
and  soil management,  agriculture,  livestock raising,  forestry,  fisheries, health and 
 housing. Starting in 2005, they added sites in six additional departments, including 
 Cusco, where practical Action uses european  funding to address climate change. 
in the lower agricultural zones, they indicate that their long-standing programmes 
in maintaining native  varieties of potatoes are an adaptation to climate change, 
since the greater diversity of  potato varieties assures farmers of at least some yield 
in all years. For the higher herding zones, they address a kind of disaster, friajes or 
 cold spells, associated with the movement of frigid air masses from near  Antarctica 
across southern and central South America. the highest zones are most vulnerable 
to these periods of very low temperatures; when they occur, many animals die and 
people, especially infants and the  elderly, suffer from increased rates of  pulmo-
nary illnesses. practical Action states that these cold spells are becoming increas-
ingly serious as a result of climate change. their response is to support animal 
 health through improved pasture, increased use of medicine and the construction 
of sheds; these steps support animal  populations directly and, through their effects 
on  livelihood,  human health and  well-being as well. practical Action’s most recent 
project with  alpaca herders, under the rubrics of  poverty  reduction and climate 
change adaptation, has been funded by the Spanish ngo ipAde in 2005–2007, 
with a budget of €320 000 or US$450 000. the appealing  alpacas, and the  herders, 
often in ethnic dress, appeared as the image on the banner of the practical Action 
website (www.itdg.org.pe) for much of 2008 and in their literature.

though this poor region certainly  benefits from  funding, there are some ques-
tions that can be raised about this project. there is no question that  herders and 
their flocks fall ill when particularly cold  weather strikes, nor that the  herders 
welcome the blankets and  food relief that in recent years have been provided to 
them at such times, but there is little  evidence to support the claim that these cold 
spells are increasing as a result of climate change.  it seems likely that improved 
 transportation networks and a greater media presence throughout  peru allow cold 
spells to be reported more effectively, and that the increased  forecasting of cold 
spells by SenAmhi, the national meteorological service, has made them more 
visible as well. it is well established that  average  temperatures in the tropical 
Andes have been increasing (Vuille et al., 2003), raising questions why cold spells 
would increase. two articles report directly on extreme, rather than  average, 

www.itdg.org.pe


The past, the present and some possible futures of adaptation 155

temperatures around  Cusco for the second half of the twentieth century; neither 
offers any confirmation of this trend. Alexander et al. (2006) present the results of 
coordinated research efforts by major international meteorological organizations 
to detect changes in extreme  temperatures and precipitation around the world. 
drawing on daily  temperature records for the period 1951–2003 from over 2000 
stations, their study provides no support for the increase in cold spells. For the 
region around  Cusco, they report no significant change in any of the four vari-
ables associated with cold spells: the frequency of cold nights (measured as low 
daily minimum  temperatures), the frequency of cold days (measured as low daily 
maximum  temperatures), the duration of cold spells  (measured as the number 
of consecutive cold days) and  frost days (measured as days with temperatures 
below freezing). they did find significant decreases of cold nights in nearby por-
tions of  Bolivia and  Chile, regions that would also affected by these large- scale 
friajes. Vincent et al. (2005) focus exclusively on South America for the period 
1960–2000. prepared with the active  participation of leading meteorologists from 
eight  South American countries, including  peru,  and from north America and 
 europe, they draw on daily  weather data from 68 stations, eight of which were 
over 2500 metres above sea level in elevation. like the previous study, they find 
no significant trends in this area in the frequency of cold nights and cold days. 
they report on an additional variable, the lowest recorded  temperature each year; 
this variable, very closely associated with friajes, shows no significant trends near 
 Cusco, though in other parts of  peru and  Chile, it has increased significantly.

moreover, the all-white  alpacas with long fibres, like the one in the image 
(Figure 9.8) from a recent practical Action report, are more sensitive to cold, 
and require greater  investment in medications and  infrastructure; they are bet-
ter suited for the lower, milder reaches of the  alpaca-herding zone, rather than the 

Figure 9.8 ngo technicians and employees. (Source: Soluciones prácticas, 
2008.)
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higher, colder areas where the  impacts of  glacial retreat are felt. moreover, there 
is a strong tension between their efforts to maintain traditional  varieties of native 
crops ( potatoes) and their efforts to reduce traditional breeds of native animals 
( alpacas). in sum, these particular efforts of practical Action – an organization that 
has accomplished a great deal to relieve suffering and address issues of  poverty 
and  sustainability – seem rather ill-founded .

Peruvian National Council for the Environment

 ConAm is the peruvian national Council for the environment (Concejo nacional 
del Ambiente). established in 1994 as a decentralized national agency, it reports to 
the Council of ministers rather than to any specific ministry. its board has repre-
sentatives of national, regional and local governments, as well as representatives 
from ngos, academia, professional associations and other groups in  civil society. 
the head of the board is appointed by the president of  peru. Charged loosely with 
supporting  sustainable development, ConAm has responsibilities that include pro-
tecting  biodiversity, water quality and  air quality, overseeing  solid waste manage-
ment, supporting sustainable  tourism, and representing peru in many  international 
environmental agreements. it is in the process of being absorbed into peru’s  ministry 
of the environment (ministerio del medio Ambiente), established in 2008 to meet 
the requirements of the 2006  United States–peru trade promotion Agreement. this 
ministry faces unusual limits for such an organization because decisions involving 
 mining and extraction of petroleum and natural gas are managed by other agencies, 
closer to the industry-dominated ministry of energy and mines.

ConAm is the agency that represents peru to the  UnFCCC, which peru 
signed in 1992; in  UnFCCC terminology, it is peru’s national focal point. it is 
the institutional home of a multi-agency entity in peru,  pRoClim, the program 
for Strengthening national Capacities to manage the impacts of Climate Change 
and Air pollution, which develops national response strategies to  climate change. 
ConAm has the  responsibility of preparing national  Communications, a require-
ment set forth in Articles 4 and 12 of the  UnFCCC, for  peru. in the second and 
most recent national  communication of 2006,  glaciers feature prominently. this 
communication discusses the impact of glacier retreat on the supply of  water and 
(via  hydropower) of  energy to cities, and suggests, with lesser emphasis, that the sce-
nic beauty of  glaciers can contribute to  tourism. it also reports on a grant from the 
global environmental Facility to design and implement programmes of  adaptation 
to  climate change in the Andean region, which includes  ecuador and  Bolivia as 
well as peru. this grant follows on discussions among peru,  Bolivia and  ecuador 
that took place at the  Cop 10 in  Buenos Aires in 2004 to develop a project to sup-
port a glacier-linked  climate change adaptation in those countries, following on the 
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experiences of the three countries in joint projects through the Andean Community. 
the first concrete activities in the grant are ones that ConAm will support with 
the national program for Watershed management and Soil Conservation (a branch 
of the ministry of Agriculture). the first two  projects are Shullcas  sub-drainage in 
the mantaro  watershed, in the department of Junín in central highland peru, and 
the Santa teresa  sub-drainage in the  Urubamba watershed, in  Cusco in southern 
highland peru. Both of these  watersheds have glacierized areas at high elevations. 
( phinaya is part of the latter, since the meltwater from the  glaciers around  phinaya 
flow into the Río Sallca which joins the Río Vilcanota, which becomes the Río 
Urubamba.) the first concrete action is a reforestation programme to cover 3500 
hectares in the Shullcas basin, an agricultural region and an important source of 
water to huancayo, the largest city in the mantaro  watershed; projected activities 
include monitoring the glacier at the head of the Shullcas valley. ConAm states 
that the  water supply in the mantaro  watershed is of national importance because 
of its contributions to irrigated  agriculture,  urban  water  supply and hydropower 
generation. it lists other possible projects that could support agricultural exports, 
encouraged under the  United States–peru trade promotion Agreement: the devel-
opment of new seed varieties that tolerate  weather extremes, the expanded use of 
agrochemicals and new technologies.

Building on this start, a larger project was announced in 2008. entitled the 
Adaptation to the impact of Rapid glacier Retreat in the tropical Andes project, 
and sponsored by the Special  Climate Change Fund of the global environmental 
Facility, its budget of US$33 million (€23.3 million) supports more than four years 
of activities. the  World Bank is the largest single international donor, contributing 
US$7.5 million (€5.3 million). ConAm is present in the project through its sup-
port of other climate organizations in peru, including  pRoClim. the two pilot 
projects in peru are in the Santa teresa sub-basin in  Cusco and the Shullcas sub-
basin in Junín, the same ones as in the earlier grant. the stated concerns include 
 food security, particularly in areas faced with  drought, urban  water supply and 
 hydropower. in the case of Santa teresa, the  hydropower concerns are surely the 
largest. A large  hydroelectric plant in the valley, supplied in part by meltwater 
from a large glacierized peak, is projected for development by egemSA, the same 
enterprise that operates the  reservoir near  phinaya. Serious debris flow occurred 
in the Santa teresa valley in 1998, and also destroyed another  hydroelectric plant 
nearby. these events brought to national attention the need to stabilize slopes above 
such plants. By contrast, the valley has a relatively small rural  population. located 
at a relatively low elevation, its  agriculture centres on tropical fruit and root crops, 
quite different from the  irrigated agriculture discussed in the project. it thus seems 
likely that the great concern to protect the  hydroelectric supply in the region from 
interruptions by  landslides related to  glacier retreat has been the major reason for 
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raising this one small valley above all other sites – including the  herders’ home 
areas, close to  glaciers – to receive a pilot project for adaptation to the impact of 
rapid  glacier retreat .

Reflections on the term ‘adaptation’

the discussion in the previous sections allows a concrete consideration of the term 
‘adaptation’ in  climate change  policy, programmes and  discourse in the light of 
the experience of a specific case, a  community in the peruvian  Andes affected by 
the rapid melting of  glaciers. it allows one to ask firstly whether the term favours 
certain kinds of organizations and activities, and opposes or excludes others, and, 
secondly, whether these organizations and activities address the concerns of the 
people and communities who are most directly affected by climate change.

these sections have considered three groups, all strongly engaged, though in dif-
ferent ways, with climate change. the first is the set of international environmental 
agencies. Climate change has grown as a global issue since the late 1970s. the con-
cept of adaptation has been present since the 1980s. it consolidated its importance 
in the  UnFCCC and  ipCC framework in the early 1990s, and now, along with its 
twin term  ‘mitigation’, forms one of the main pillars of climate change action. the 
second context is the set of development and environmental organizations active 
in peru and, more specifically, the department of  Cusco where the  glaciers under 
discussion are located. Four organizations have been considered. though founded 
at different times between 1942 and 1994, with different orientations and forms of 
support and action, they all began to emphasize climate change and adaptation in 
a short period, 2003 to 2007. Because of its loose, multifaceted quality, the term 
‘adaptation’ allows the organizations to continue working in areas in which they 
already have expertise: small-scale technical assistance in one case,  disaster relief 
or water development in others. it also lets them function in a  familiar world of 
projects, in which they submit and receive proposals, manage budgets and person-
nel, run and evaluate the projects themselves, and produce reports and other brief-
ings. their use of the term also facilitates their links with international agencies, 
and demonstrates that they remain abreast of current trends.

the third context is the set of communities at high elevations. the  herders are 
well aware of  glacier retreat, and see its  impacts on the  ecosystems and  livelihoods 
of their own communities and of neighbouring ones. they are concerned as well 
about aspects of glacier retreat that could be called extra-economic, or cultural, or 
religious, particularly its implications for the  mountain spirits. their general sense 
of  vulnerability about glacier retreat is quite strong, as reflected in the question 
that a woman asked about whether the glaciers would be privatized and removed. 
though some fear that further retreat will lead to an apocalypse, many consider 
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possible lines of action; they also actively manage their  herds and, through the con-
struction of  irrigation canals, their  landscapes. A number of them discuss projects 
that they would like to see in their  community. in addition to the concern about 
climate change, they recognize other threats, particularly  mining.

does the term ‘adaptation’ articulate the herders’ concerns and hopes, and 
serve as a way to frame their actions? And can the term facilitate the support of 
such actions by the international, national and regional organizations that have 
adopted it with such alacrity? there are grounds for answering these questions 
both in the positive and the negative, but the bulk of this material supports the 
negative view.

on the one hand, the term might serve the herders well. it brings a number of 
organizations in peru  and in  Cusco to draw support from international agencies, 
such as the  World Bank, to serve the herding communities and to draw attention to 
glacier retreat . more specifically, the four organizations that were discussed have 
all begun to develop projects on related topics in the region. oxfam has collaborated 
with organizations that support  alpaca herders, though in a framework of  disaster 
prevention rather than climate change, and  practical Action has worked steadily to 
promote the introduction of what they consider to be improved stock among  alpaca 
herders.  ConAm  has declared glacier-linked water issues as a priority, though their 
emphasis is on assuring  urban  water supply and  hydroelectric generation capac-
ity, and the herder’s negative relation with the  reservoir and  hydroelectric plant at 
 Sibinacocha does not augur well for this relationship. the  SdC’s integrated project 
is likely to include  alpaca herders as one of the  populations whose  needs it will 
seek to address. though these projects, taken as a set, do not confront the critical 
issue of  water supply as directly as they might, one might hope that the activities, 
once begun, will bring the herders’ needs  to wider attention. Additional reserva-
tions could be raised about these organizations: at times they seem to place their 
own interests above those of the  populations in whose name they run programmes, 
and they develop close interrelations that at times seem overly cosy. moreover, they 
have shifted to speaking of adaptation with a deftness and simultaneity that shows 
their long-established habit of following shifts in fashion. But their record does not 
suggest that they deserve sharp criticism. their projects over the years have made 
many positive contributions, showing  poverty that has been alleviated, hazards that 
have been addressed and steps towards  sustainability that have been taken. they 
are far from the most smug or self-serving of development organizations.

one might view this case in the context of the early history of the term adapta-
tion, itself only a part of the early history of humanity’s efforts to come to terms 
with climate change. Faced with the problems that the term presents, one might 
counsel optimism and patience. perhaps the term will grow, much as the word 
development – itself a product of a historical moment – moved from a narrow 
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 framing of  economic growth to include issues of  equity,  quality of life and  sus-
tainability. perhaps the explicit attention to  cost–benefit analysis within current 
discussions of adaptation will lead organizations to look more broadly at the conse-
quences of climate change  and the responses to it, and that as a result they will take 
more  seriously the long-term, collective and cultural concerns of the  herders.

Already one can see within the adaptation literature some signs of such expan-
sion. the notion of  migration as an adaptation was once taboo because it infringed 
on the principle of  national sovereignty; to suggest that people might need to leave 
their country was to suggest that other countries should receive them. But now 
it is broached more often, in both internal and international terms. many people 
are familiar with the  relocation of indigenous  Alaskan villages, which have been 
moved away from bluffs that are eroding as a consequence of  sea level rise, loss of 
 sea ice and  melting of permafrost. in similar fashion, the inhabitants of the  Carteret 
islands, low-lying atolls in papua new guinea which are subject to  flooding exac-
erbated by  sea level rise, are being moved to a larger, higher island, Bougainville, 
a  migration that has also received significant attention in the press. the fate of 
the herders, already a mobile  population, is likely to consist of movement to other 
parts of  peru. With their extensive  social networks in neighbouring communities, 
they may seek to attach themselves to other  households of herders, though these, 
too, face increasing pressures on their  water supplies. they might shift to herding 
 sheep, but even if they continue to herd  alpacas, they will lose the important link to 
 vicuñas. Attuned to the possibility of  migration as an adaptation, the international, 
national and regional agencies might seek to find ways to assist the herders in such 
a  relocation, to allow them to return on visits to their former home, and to avoid 
joining the masses of other  migrants who leave behind their property,  skills and 
communities to move to the already-crowded cities.

on the other hand, much  evidence weighs against this sanguine outlook. A series 
of obstacles suggest that the term adaptation may not serve well to frame herders’ 
actions and to build links with other organizations. though one can note the logis-
tical obstacles to current projects, particularly the remoteness of the communities, 
the harsh  weather that is unappealing to many staff members of organizations, and 
the dispersed  populations, other problems are greater. indeed, this case illustrates 
the three conceptual obstacles associated with the term adaptation that were high-
lighted in an earlier section of this chapter. Firstly, the link between adaptation 
and hazards has led to a kind of obfuscation of climate issues. organizations that 
specialize in hazards issues have presented the occasional spells of extreme cold 
at high elevations as a major problem associated with  climate change, despite the 
absence of firm  evidence that these spells have increased or are likely to increase. 
this emphasis directs attention towards short-term acute problems of moderate 
importance, and away from long-term chronic problems of greater importance, 
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particularly water availability. Secondly, the emphasis within the adaptation frame-
work on a particular form of valuation,  cost–benefit analysis, directs attention 
towards the problems – often genuine ones – that can be easily measured, such as 
economic  well-being, and away from the ones – often equally genuine ones – that 
cannot be easily measured, such as cultural and religious  well-being. the long 
time horizons of the herders are hard to incorporate into such valuation as well. 
the herders’ concern for non-humans also disappears from view within this frame-
work; the animals, whose suffering is of concern to the herders, simply become an 
income source, and the  mountain spirits vanish altogether, even though they matter 
a great deal to the herders. even if their incomes were maintained in a new area, 
they would still experience wrenching dislocation. Finally and most seriously, the 
term ‘adaptation’ contains the promise that problems can be addressed, following 
the view, firmly established in the  ipCC definition, that the harms associated with 
climate change can be modified and beneficial opportunities exploited. this per-
spective cannot match up with the view of a number of herders that  glacier retreat 
will bring an epochal shift, or with the concern of all of them that their basic way 
of life is under serious threat.

the case of the  alpaca herders makes it difficult to sustain optimism and 
patience. major changes have already taken place, with streams and pastures dry-
ing up. these changes will continue and accelerate, and the alternatives are few. 
the meliorist language of adaptation seems unsuited to this great challenge. At 
best the herders are wary counterparts of the international, national and regional 
organizations that have adopted this new term, as they have adopted earlier ones. 
only time will tell whether these early years of the term will have been a brief 
opportunity that was well used, one that allowed a broadening and deepening of 
concern, or whether they merely became a time of successful marketing. the herd-
ers’ voices may genuinely come to form part of the vast global conversation about 
climate change, or the herders’ faces may only serve to provide images that are 
included in publications by organizations that sought to obtain funds. it would be a 
sorry outcome if those organizations were to neglect the herders,  one of the groups 
that have felt earliest and most profoundly the  impacts of  climate change,  the process 
from which no one on this earth can escape.
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Introduction

Climate change adaptation is increasingly seen as both a necessary and urgent 
response to a changing climate, and much research is being undertaken to  identify 
 barriers and  constraints to successful adaptation. most discussions focus on  limited 
 adaptive capacity as a  constraint to adaptation to climate change, and  emphasise 
technological,  financial and  institutional barriers (grothmann and patt, 2005; Yohe 
and tol, 2002). it is presumed that once these external  barriers are removed or 
overcome, society will be able to successfully adapt to a changing climate. it has, 
however, also been suggested that adaptation to climate change may be limited by 
the irreversible loss of places and identities that people value (Adger et al., 2009a, 
2009b). Adger et al. (2009b) argue that social and individual characteristics may 
likewise act as deep-seated barriers  to adaptation. Such perspectives raise impor-
tant questions about the role that individual and  societal values play in adapting to 
climate change: is adaptation a successful strategy for maintaining what is valued? 
how do adaptation measures taken by some affect the values of others? in the case 
of  value conflicts, whose values count?

Values are, in effect, an interior and subjective dimension of adaptation. in 
 contrast to systems and  behaviours that can be objectively measured and observed, 
values subjectively influence the adaptations that are considered desirable and thus 
prioritised. there has, however, been very little analysis in the climate change lit-
erature of the relationship between values and climate change adaptation, or more 
generally of the  psychological dimensions of adaptation (grothmann and patt, 
2005). this research gap can be considered important for three reasons. First, the 
interior or subjective ability of  human actors to adapt can be very different from 
the objective ability, and these differences can contribute to the underestimation 
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or overestimation of adaptive capacity  (grothmann and patt, 2005). Second, 
 adaptations to climate change may affect what individuals or groups value, par-
ticularly in cases where adaptation measures are imposed by others (for example, 
by  government  institutions or  private actors) and create their own ancillary or sec-
ondary  impacts. For example, the construction of barriers and  sea walls may limit 
 access to coastal areas and influence coastal processes, affecting what local resi-
dents and fishermen value. this draws attention to the importance of recognising 
how adaptation measures are enacted from – and impact upon – differing priori-
tised values. third, prioritised values change as individuals and societies change, 
thus any outcome of climate change adaptation that is considered acceptable today 
may be evaluated differently in the future. the relationship between adaptation 
and  changing values thus needs to be assessed. Research on values places a greater 
focus on the interior dimensions of adaptation, and can provide new insights on the 
limits to adaptation as a response to climate change.

this chapter discusses the relationship between climate change adaptation and 
values. i first discuss values and the diverse ways that they are studied, both within 
and across  cultures. i then consider how values are related to  human needs,  moti-
vations, and  worldviews, and discuss how these may change over time. next, i 
present  specific examples of key values that are evident in  norway, and reflect on 
how different values may influence adaptation priorities, particularly in relation to 
changes in  snow cover associated with climate change. this preliminary explora-
tion  suggests that the limits to adaptation may be subjectively defined, rather than 
defined solely by objective criteria. Consequently, values that are compromised by 
climate change and not addressed through response measures may represent limits 
to adaptation for some individuals, communities and groups in  norway – a country 
that, as a whole, is considered to have a high  capacity to adapt to changing climate 
conditions. Understanding the relationship between the subjective and objective 
dimensions of climate change adaptation may provide important insights on the 
limits to adaptation as a response to  climate change, both for present and future 
generations.

the analysis here acknowledges the diverse understandings of the role that 
 values play in global change processes. the literature on values is diffuse and 
there is a lack of agreement as to what influences values, and how and why they 
change (Rohan, 2000). Sociological perspectives tend to emphasise social struc-
tural explanations of  cultural values and psychological variables, whereas anthro-
pological approaches emphasise values as core elements of culture that are integral 
to a  culture’s worldview and that provide purpose and meaning in people’s lives 
(gecas, 2008). political science perspectives emphasise the links between  eco-
nomic development,  democratisation and changes in  values (inglehart and Welzel, 
2005). As Williams (1979, p. 17) notes, ‘[i]n the enormously complex universe 
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of value phenomena, values are simultaneously components of psychological 
 processes, of  social interaction, and of cultural patterning and storage’. While there 
is little agreement across disciplines about what is meant by values and how they 
are formed, there seems to be a consensus that they can be considered as impor-
tant predictors of behavior and  attitudes, that they are contextually conditioned but 
somewhat resistant to change, and that they are intergenerationally transmitted and 
cherished across cultures (pakizeh et al., 2007).

Values and  worldviews

Values can be defined in many ways: the term has been used to refer to a wide vari-
ety of concepts, including  interests, pleasures, likes,  preferences,  moral obligations, 
desires, wants, goals,  needs, aversions and attractions (Williams, 1979). Values are 
generally considered to be core conceptions of ‘the desirable’ within every indi-
vidual and society. Rokeach (2000, p. 2) argues that ‘[t]hey serve as standards or 
criteria to guide not only action but also judgment, choice,  attitude, evaluation, 
argument, exhortation, rationalization, and, one might add, attribution of causality’. 
it is widely recognised that values differ between individuals, groups,  institutions, 
societies, cultures and other supra-individual entities. Yet it is also acknowledged 
that values are not unlimited or random. despite great cultural diversity across the 
globe, ‘the number of human values [is] small, the same the world over, and capa-
ble of different structural arrangements …’ (Rokeach, 2000, p. 2). Although essen-
tial features of values may be shared, they are nonetheless expressed uniquely, 
depending on culture and context: ‘Values always have a cultural content, represent 
a psychological investment, and are shaped by the  constraints and opportunities of 
a  social system and of a biophysical environment’ (Williams, 1979, p. 21).

Both individuals and groups have associated  value systems, which are described 
by Rohan (2000, p. 270) as meaning-producing cognitive structures, or ‘integrated 
structures within which there are stable and predictable relations among priorities 
on each value type’.  personal value systems, or ‘judgments of the capacity of enti-
ties to enable best possible living’, are distinguished by Rohan (2000, p. 265) from 
 social  value systems, which reflect people’s  perceptions of other’s judgements about 
value priorities.  personal or  social value systems can be used to select objects and 
actions, resolve  conflicts, invoke social sanctions, and cope with needs  or claims 
for social and psychological defences of choices that are either made or proposed 
(Williams, 1979). Value systems thus can be considered to play an important role 
in responding to climate change, both in terms of  mitigation of  greenhouse gas 
emissions and adaptation to changing climate conditions.

 Value priorities have been measured using the  Rokeach Value Survey (Rokeach, 
1973). this method, based on a ranking of words representing terminal (i.e. goals) 
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or instrumental (i.e. modes of conduct) values, is based on the understanding that 
individuals organise their  beliefs and  behaviours in ways that will serve to main-
tain and enhance their self-conceptions as moral and competent human beings 
(Rokeach, 1973). however, as Rohan (2000) notes, the survey offers no theory 
about the underlying value system structure. Such a structure was proposed by 
Schwartz (1994), who considers values as integrated, coherent structures that may 
be influenced by factors such as  age, life stage,  gender and  education. Schwartz 
identifies ten types of  universal values that are found in all cultures and societies: 
 security,  tradition,  conformity,  power, achievement,  hedonism, stimulation, self-
direction,  universalism and benevolence (Schwartz, 1994).

Schwartz’s (1994) ‘Values theory’ holds that the distinguishing feature among 
values is the type of   motivational goal that they express.  motivationally distinct 
personal value orientations are, according to Schwartz, derived from three univer-
sal requirements of the human condition:  ‘needs of individuals as biological organ-
isms, requisites of coordinated  social interaction, and survival and  welfare  needs 
of groups’ (Schwartz, 2006, p. 2). Schwartz recognises that there are dynamic 
relations among values, and argues that a single motivational structure organises 
the relations among sets of values and behaviour (Bardi and Schwartz, 2003). 
Schwartz’s structure is represented as a circle that captures  conflicts and congrui-
ties among the ten basic values, with an emphasis on values that focus on organi-
sation, individual outcomes, opportunity and  social context (see Figure 10.1). the 
 motivations and  needs described by Schwartz are structured such that priorities 
on adjacent value types in the value system will be similar, while those that are 
opposite each other represent maximum differences. Schwartz (1996) argues that 
values are most likely to be activated, entered into  awareness, and used as guiding 
principles in the presence of  value conflicts. importantly, he points out that ‘[t]his 

Figure 10.1 theoretical model of relations among ten motivational types of val-
ues. (Source: Schwartz, 2006).
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integrated motivational structure of relations among values makes it possible to 
study how whole systems of values, rather than single values, relate to other vari-
ables’ (Schwartz, 2006, p. 4).

Seligman and Katz (1996) challenge the traditional view of a value system as 
a single ordered set of values that is important to self-concept and helps guide 
thought and action, and argue instead that values systems are dynamic and crea-
tively applied to situations, rather than rule bound. their research shows that value 
systems  are only stable in a particular domain, and are very much dependent upon 
context. Using a study about  environmental values as an example, they found that 
‘value reordering takes place depending on whether individuals are asked to rank 
order values as they are important to them as general guiding principles or as 
they are important to them with regard to a specific issue’ (Seligman and Katz, 
1996, p. 63). their view is compatible with Schwartz’s value structure, but suggests 
that different value types may be reordered in different contexts and for different 
purposes.

 Worldviews

 Worldviews describe the basic assumptions and beliefs that influence much of an 
individual or group’s  perceptions of the world, their behaviour, and their  decision-
making criteria (Kearney, 1984). the concept of worldview, or Weltanschauung, 
has developed along various religious and philosophical trajectories, leading Sire 
(2004) to conclude that how one conceives of a worldview is dependent on one’s 
worldview. From the postmodern perspective of Foucault, a worldview can be 
 neither true nor false in any objective sense, and is instead linked to relationships 
between  knowledge and  power (naugle, 2002; Sire, 2004). Rohan (2000) notes 
that worldviews and ideologies are often erroneously labelled as values, but argues 
that there is nonetheless an inescapable link between people’s personal value pri-
orities and the way they view the world, and that value system structure can be used 
to guide investigations of people’s worldviews. At the personal level, worldviews 
have been linked to cognitive structures, which have been shown to change as indi-
viduals develop (Kegan, 1982, 1994). inglehart (1997, 2000) describes how values 
are linked to traditional, modern and  postmodern worldviews, and shows through 
a series of  World Values Surveys, that there are links between the values identi-
fied by Schwartz and traditional, modern and postmodern worldviews. traditional 
worldviews may, for example, place a greater emphasis on the set of values associ-
ated with  conservation, which include  tradition,  conformity and  security. modern 
worldviews may place emphasis on values associated with self-enhancement, 
such as  power, achievement and  hedonism. Values linked to openness to change, 
such as stimulation and self-direction, may bridge both modern and postmodern 
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worldviews. Finally a postmodern worldview may emphasise values that focus on 
 self-transcendence, such as  universalism and benevolence. the  conflicts between 
opposing values in  Schwartz’s Value theory may potentially be associated with 
differing worldviews, with consequences for  social change and  democratisation 
(inglehart and Welzel, 2005).

Although there has generally been a greater emphasis on value differences than 
 value change, the theoretical and empirical links between values,  needs,  cognition 
and worldviews suggest that values do change over time. Rokeach (1979) identi-
fies two factors that influence  value changes and related changes in  attitudes and 
 behaviour: (1) changes in self-conceptions or definitions of the self; and (2) increases 
in  self-awareness about hypocrisies, incongruities, inconsistencies or contradic-
tions between self-conceptions or self-ideals and one’s values, related  attitudes and 
 behaviours. At the personal level,  value changes can be linked to changes in social 
status or  age, which are generally accompanied by changes in self-conceptions 
and consequently, by changes in  value systems and in value-related  attitudes and 
 behaviour (Rokeach, 1979). At the social level, ‘[a]ny society must change in its 
value constitution to cope with changing adaptive problems, yet it must retain some 
coherence in its appreciative system (based on some minimal consensus) or the 
social order will break down’ (Williams, 1979 p. 21). Values thus result from both 
psychological  needs and societal demands, both of which may change as a result of 
changes in society, life situation, experiences, self-conception and  self-awareness 
(Rokeach, 1979).

 maslow’s holistic–dynamic theory of a ‘hierarchy of needs’ holds that an indi-
vidual’s dominating goal at any stage is a strong determinant of their worldview 
and philosophy of the future, as well as of their values (maslow, 1970). A hierarchy 
of  needs suggests that values change as  needs become satisfied and new  moti-
vations emerge. this has been confirmed through longitudinal studies of values 
carried out through the  World Values Survey, which shows that socio-economic 
development tends to produce intergenerational value differences and a shift from 
survival values to self-expression values (inglehart and Welzel, 2005). indeed, the 
human development and developmental  psychology literatures show that individual 
and societal value structures change over time, and may in fact be evolving to new 
structures and worldviews in the future (maslow, 1970; Williams, 1979; Kegan, 
1994; inglehart, 1997; Wilber, 2000).

it is important to point out that although  value priorities may shift with chang-
ing worldviews, values associated with earlier worldviews do not necessarily dis-
appear – they simply decrease in priority.  traditional values and  modern values 
remain within  postmodern worldviews, but they may be considered to be a lower 
priority and visible only in some contexts and situations. economic stagnation and 
political  collapse may lead to a re-prioritisation of these values (inglehart, 1997). 
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Rokeach (1979, p. 3) emphasises that ‘changes in  values represent central rather 
than peripheral changes, thus having important consequences for other  cognitions 
and social behaviour’. in other words, values can change, but such changes are 
neither trivial nor arbitrary.

different and dynamic values have significance for climate change adaptation. 
the values associated with  traditional, modern and  postmodern  worldviews are 
hypothesised to correspond to different priorities for climate change adaptations. 
 traditional worldviews may prioritise  adaptation strategies that emphasise  needs 
for belongingness and group  identity, that recognise  local knowledge, and that 
 support traditional sectors and  livelihoods and preserve  cultural icons and identi-
ties (including, for example, strong connections to nature).  modern worldviews 
may prioritise adaptations that reduce climatic threats to economic   modernisation 
and growth through, for example, rational, scientifically based  technological adap-
tations based on cost–benefit analyses and quantified  scenarios of future climate 
change. they may also emphasise responses that promote freedom and  achievement, 
particularly market-based strategies for responding to climate change.  postmodern 
worldviews may prioritise adaptations that promote  well-being,  equity and  justice, 
with attention to the poor and marginalised,  future generations and the role of 
 ecosystem services.

the potential for  value conflicts in adaptation to climate change must be recog-
nised. Adaptations that are imposed or enacted by a modern state may, for exam-
ple, influence the values of individuals or communities with a more  traditional 
worldview. As mentioned in the introduction, a ‘modern’ adaptation response to 
 storm surges and sea level rise might involve the construction of  sea walls and 
floodgates to prevent damage to property,   infrastructure and individual lives. Such 
coastal defences may be effective in reducing loss of income and lives, yet they 
may have a negative impact on  local knowledge,  traditional livelihoods, a sense 
of belonging or  cultural identity. they may also negatively influence  postmodern 
values such as  ecosystem integrity and social  equity. the following section consid-
ers some of the factors that will be explored in future empirical research on the 
relationship between values and adaptation to climate change in  norway. the key 
assertion is that values do matter in  adaptation decisions and strategies, and that 
 value conflicts may result if values are not overtly acknowledged. ignoring values 
can lead to misleading conclusions about the limits to adaptation.

Climate change adaptation and values in Norway

different and dynamic values mean that climate change adaptations prioritised 
by some  actors may not be considered as successful responses by others. in fact, 
some adaptation measures may directly affect the values of others, both in the 
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present and future. in theory, the inability to respond to different  value priorities 
may represent a limit to adaptation. For some individuals, communities and cul-
tures,  climate change may lead to the irreversible loss of objects, places,  species or 
 ecosystem functions that are valued by current  generations, not to mention a loss of 
experiences and perceived rights that are valued. in this section, i present general 
examples of  traditional, modern and  postmodern values in  norway and discuss 
how they are changing. i then consider how adaptations to changing  snow cover 
may correspond to different values in  norway, which may lead to  conflicts within 
present generations, or with  future generations.

‘norwegian values’ are frequently associated with nature, rural  livelihoods, sim-
plicity, honesty and humility (eriksen, 1993). however, norway’s  national identity 
and  culture are continually being constructed and created, and they embody many 
of the contradictions that exist between traditional, modern and postmodern val-
ues (eriksen, 1993). Although norwegian  identity is closely linked to traditional 
values (for example, an emphasis on rural areas, nature and the family), there is at 
the same time an increasing emphasis on modern values (for example, individual-
ism,  economic development, material  wealth,  technology and scientific progress) 
(Slagsvold and Strand, 2005). Yet there is also  evidence of the emergence of post-
modern,  pluralistic values in norway. norwegian identity has been characterised 
as egalitarian individualism, which includes a pluralistic rejection of social hierar-
chies and the promotion of  equity across  gender and classes, and between rural and 
 urban areas (eriksen, 1993). An emphasis on social democracy,  equality and indi-
vidual integrity includes traditional and modern values, but also transcends these 
values to embrace a broader notion of ‘norway’. As articulated by the norwegian 
Foreign minister Jonas gahr Støre (2006), norway is in the process of shaping 
a new and bigger ‘we’ that is valid for all and that can be adjusted as norway 
changes. norway increasingly sees its role in the international  community as one 
of  responsibility, and its commitment to international  peace processes and high 
levels of  development assistance might be interpreted as part of its postmodern  
identity.  norway – and the nordic countries in general – is one of the countries 
described by inglehart (2000) as having shifted over the past decades towards a 
post-materialist,  postmodern worldview, which is reflected in the current govern-
ment’s world-centric social  discourse and  ethics (for example, democracy,  equality 
and  social responsibility).

While the predominant  discourse appears to be moving from modern to post-
modern, as evidenced through the  World Values Survey (inglehart, 1997), a full 
spectrum of values coexists in norway. distinctions between traditional, modern 
and postmodern structures can be clearly observed at the individual and  community 
levels in norway, where there are likely to be value distinctions between rural and 
 urban areas, and between  generations and  social classes. Below, i draw attention 
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to some very general values that are associated with these three  worldviews in 
norway, and then discuss how they may be changing.  

 Traditional worldviews

in norway, values associated with traditional worldviews include an empha-
sis on family,  equality, belonging to the local  community,  identity and  security. 
traditional values favour recollectivisation over individualism and cultural homo-
geneity over diversity ( Aukrust and  Snow, 1998). the agricultural  landscape in 
particular provides a sense of  stability, historical connection,  identity and a sense 
of belonging (lindland, 1998). norwegian  social  welfare  policy in recent decades 
has emphasised  family values and economic and  social security, as evidenced by 
increases in old-age pensions, the extension of parental leave and the introduction 
of a Family Cash Benefit scheme (Botten et al., 2003). the lutheran state church 
dominates religious life in norway, and an estimated 88% of norway’s  population 
of 4.3 million were members in 1999 (leirvik, 1999).  in some parts of the country, 
a strong  protestant influence actively tries to prevent the moral decay of the simple 
norwegian  identity. 

 Modern worldviews

the rise of modernity first appeared in norwegian cities, where it culminated as 
‘classic modernity’ in the 1950s and 1960s (gullestad, 1996). individuals that  valued 
progress,  technology and development transformed norway into an  oil nation with 
enormous economic  power. modernity combined with  wealth placed increasing 
emphasis on individualism, materialism and the role of the  private sector. the mod-
ern  social welfare system has placed a greater focus on private welfare sources, such 
as the family, the  market and voluntary organisations, and on the idea of ‘mutual 
obligations’ and ‘personal  responsibility’ (Botten et al., 2003). even outdoor rec-
reation is increasingly being carried out in a modern context which, according to 
Riese and Vorkinn (2002) can be expected to influence the process of meaningful 
construction. the norwegian notion of friluftsliv (‘outdoor life’) is constructed as 
a traditional  norwegian value, yet it has been transformed and adapted to  modern 
values,  and indeed can be considered ‘both a consequence of and a reaction against 
the industrialized and urbanized society’ (Sandell, 1993, p. 2).

 Postmodern worldviews

many individuals and groups in norway exhibit postmodern worldviews and 
 associated values, which emphasise self-expression and self-realisation, pluralism 
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and integration. the transmission of values in families has gone from the notion 
of ‘obedience’ to the notion of ‘being oneself’ (gullestad, 1996). gullestad (1996, 
p. 37) argues that ‘[t]hese new tendencies resonate with the kinds of  flexibility and 
 creativity needed in the present stage of capitalism’. in recent years there has been 
a call for a new  architecture for  social welfare, which challenges  universalism 
and instead focuses on improving the welfare of the poorest (Botten et al., 2003). 
Since the 1970s, religious pluralism has increased in norway, mainly as a result of 
muslim  immigration (leirvik, 1999).

the different values associated with  traditional, modern and postmodern 
 worldviews are not static among individuals, communities or social groups. 
Rather, they are changing in response to a constellation of factors, including 
economic changes (neo-liberal economic policies, increased material  wealth and 
 consumption),  demographic changes ( urbanisation and an aging population), 
cultural changes (an increase in  immigrants and changing youth cultures) and 
geopolitical changes (consideration of european Union membership, increased 
competition for natural  resources in the  Arctic). there is  evidence that  traditional 
values in norway have become more liberal (Statistics norway, 1996). Although 
differences between   traditional and modern  values have been closely linked to 
differences between rural and  urban areas, Bæck (2004) found that many young 
people in rural areas express values and  preferences that are closely associated 
with urban settings, or what he refers to as an urban ethos, which is closely linked 
to  modern values. the difference in values between rural and  urban areas is 
decreasing as rural areas gain better  access to  communication, media, and the 
spread of  lifestyles and modes of living. Furthermore, inglehart and Baker (2000, 
p. 49) found that ‘[i]ndustrialization promotes a shift from  traditional to secular–
rational values, while the rise of postindustrial society brings a shift toward more 
trust, tolerance,  well-being, and postmaterialist values. economic  collapse tends 
to propel societies in the opposite direction.’ however, their research also shows 
that the influence of  traditional  values is likely to persist, as  belief systems can 
exhibit both durability and  resilience. in any case,  modern values are not unprob-
lematic in norway, and there is a concern that increased materialism may erode 
support for the  social welfare  system, particularly among younger  generations 
(edlund, 1999).  

Adaptations to changes in  snow cover

how might these different and dynamic values in norway influence adaptation to 
changes in snow cover associated with climate change, and how might values be 
affected by adaptation measures? it is well recognised that climate change will 
result in differential  impacts within norway (RegClim, 2005).  Vulnerability to 
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these impacts is, however, considered to be a function of  exposure, sensitivity and 
 adaptive  capacity (mcCarthy et al., 2001). the capacity to adapt to climate change 
is frequently considered to be a function of  wealth,  technology,  education,  infor-
mation,  skills,  infrastructure,  access to resources, and  stability and management 
capabilities (mcCarthy et al., 2001). norway ranks high in all of these areas, thus 
in theory has a high  capacity to adapt to a changing climate (o’Brien et al., 2004). 
however, empirical research shows that this  capacity is not always translated into 
successful adaptations (naess et al., 2005), and this has contributed to a growing 
recognition that there are barriers to  adaptation, both in countries with developing 
and developed economies (Adger et al., 2007).

Values are seldom considered as an important factor within the wider  discourse 
on adaptation. they represent an interior and subjective dimension of adaptation 
that is not easily observed and measured. nonetheless, the relationship between 
values and climate change adaptation can be studied and analysed by looking at 
how the impacts and adaptations associated with a decreasing snow cover affect 
 traditional, modern and   postmodern values in norway. it is projected that snow 
cover will decrease in many areas of norway as  temperatures rise over the next 
century.  Climate models project that  winter temperatures will increase by 2.5–4 °C 
by 2100, and that the number of mild days (with temperatures above freezing) will 
increase at lower elevations and in the  Arctic.  precipitation is expected to increase 
in many parts of  norway, including during winter in the eastern part of the country 
(RegClim, 2005). in terms of  skiing conditions, it is projected that there will be an 
average of 60 days with conditions suitable for  skiing by 2050, which represents a 
40% decrease compared to the period 1981–1999 (RegClim, 2005).

these changes will translate into different impacts for individuals and com-
munities in norway, depending not only on where they are located, but also on 
what they value.  traditional values associate snow cover and  winter sports with 
local or national  identity, and many communities are dependent upon  winter tour-
ism for income and  livelihoods. the link between  traditional values, identity 
and  national heritage was particularly visible during the  planning of the  Winter 
olympics in lillehammer in 1994 (eriksen, 1993). traditional modes of winter 
 transportation, including cross-country skis, the spark and the pulk (two types of 
sleds) are likely to become less viable and visible as snow cover decreases. While 
these changes are often considered trivial in comparison to the impacts of  climate 
change  on the basic needs for food, water and shelter in many parts of the world, 
the point is that they will directly affect what many people in norway value. 
Adaptations to climate change directed towards  traditional  values might therefore 
emphasise the preservation of heritage,  tradition and  identity, which often occurs 
through the preservation of traditional  landscapes and  cultural icons, such as the 
holmenkollen ski jump in oslo (Antrop, 2005). Acknowledging the decrease in 
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snow cover as a loss, preserved through museums and festivals, may be one way 
of adapting to change, but transforming  livelihoods and maintaining a sense of 
 community and belonging could represent a greater challenge to adaptation under 
 climate change.

 modern values emphasise  snow as a medium for winter sports, particularly 
 skiing, which is considered an important economic sector in norway because 
of the links to  tourism, winter cabins, producers of equipment, and local  busi-
nesses. Adaptations to decreased snow cover that are directed at  modern values 
may include advanced snow-making technologies, indoor snow domes, artificially 
cooled cross-country ski tracks, and other technological  responses. in terms of 
 identity, modern societies are capable of reconstructing identities fairly easily, 
whether it is through roller-skis (i.e. cross-country skis on wheels) or skating on 
synthetic  ice. these adaptations are unlikely to appeal to the values associated 
with  traditional worldviews. in other words, from the perspective of  traditional 
values, artificial snow on green mountains may not be a satisfactory replacement 
for snow-covered mountains, and roller skis may not be an acceptable substitute 
for traditional  winter sports. Furthermore, reduced  access to snow may turn cross-
country  skiing into an elite sport for those with  access to  resources, rather than 
a sport available to all norwegians. Alpine ski centres at higher elevations may 
benefit from the loss of competition from other ski areas in  europe, while those at 
lower elevations may reinvent themselves as centres for recreation and relaxation. 
however, as lund (1996) notes, ‘the striking tendency of alpine  skiing to reinvent 
itself every decade may be invisible to those relatively new to the sport but it is 
certainly not lost on longtime skiers who can all remember, very clearly, just how 
 skiing used to be.’

 postmodern values are likely to view changes in snow cover from a larger, 
 systems perspective. the role of snow in  biological,  physical and social systems 
may be emphasised, with the integrity of social–ecological systems considered a 
priority. Adaptations to climate change may address not only  human needs, but 
the needs of different  species, as well as  ecosystem functions and  services. Such 
 values are not unique to postmodern  worldviews, and instead may have a strong 
basis in some  traditional worldviews. For example, snow cover is important to 
reindeer, thus snow is likely to be valued by Saami reindeer  herders in northern 
norway. As Reinert et al. (2008, p. 5) point out, a loss of nature quality cannot 
be compensated by a gain in other values: ‘the  cultural values of Saami  reindeer 
herding, in the past and the present, are intertwined with the nature values of the 
tundra  landscape, and the values that need to be preserved must be understood in 
terms of the spatio-temporal particularity they represent.’ 

 postmodern values may emphasise the relationship between snow cover and 
 hydrological regimes, including the implications of melting snow for  sea level rise. 



Karen L. O’Brien176

the relationship between less snow cover,  decreases in the planetary albedo and 
the global  energy balance may be a concern, as this could accelerate warming 
(holland et al., 2006). the distant  impacts of climate change on other  populations 
and groups are also likely to be of relevance to  postmodern values, as they raise 
issues of  equity,  justice and rights. Adaptations that take into account  postmodern 
values may very well focus on creating dramatic changes in  energy systems in 
order to reduce  greenhouse gas emissions. Such changes are often discussed sepa-
rately as examples of climate change mitigation, but they nonetheless represent an 
important  adaptive response to a  changing climate.

the potential for  value conflicts in relation to climate change adaptation has 
not been widely discussed in the literature on climate change. to successfully 
address different and dynamic values, climate change adaptations may have to both 
 recognise and address a wide spectrum of values, including threats to  physiologi-
cal needs and safety  needs (both in norway and elsewhere), as well as values that 
influence modern and   postmodern values such as individual  identity, achievement, 
 universalism and  ecosystem integrity. human development research has shown, 
however, that the values that emerge as priorities from a postmodern perspective 
(for example,  equity,  justice and  ecosystem integrity) may not be prioritised by 
those holding  traditional or  modern worldviews (maslow, 1970; Kegan, 1998; 
Wilber, 2007). Similarly,  modern values such as those related to growth, techno-
logical advances and scientific rationalism may not be recognised or prioritised 
by individuals and communities with  traditional worldviews. Furthermore, those 
with postmodern  worldviews may not recognise or prioritise the values associated 
with ‘post postmodern’ worldviews, which might, for example, include a greater 
emphasis on aesthetic and  spiritual values, such as the experience of snow, a sense 
of place, or non-dual relationships with other living organisms. Some of these ‘post 
postmodern’  values are, however, dominant values in some traditional societies, a 
fact that may be captured by the circular structure of Schwartz’s ‘Values theory’. 
nonetheless, the fact that many of these values may not be recognised or addressed 
through adaptations potentially represents a limit to adaptation as a response to 
climate change. 

Conclusion

What do different and dynamic  values and worldviews imply for adaptation to cli-
mate change? on the one hand, one could argue that climate change adaptations 
should first and foremost satisfy security and survival values that are linked to 
 physiological needs,  safety needs and social order. Such adaptations can be con-
sidered as a foundation for human development and  human security. on the other 
hand, one could argue that climate change adaptations should aim to preserve values 
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that are associated with postmodern and other  worldviews, such as  universalism, 
benevolence, altruism and  biospheric values. these values may dominate in  future 
generations, if material  needs and survival values are satisfied (inglehart, 1997). 
Surprisingly, there is an implicit assumption in most current discussions of climate 
change adaptation that what is valued by individuals and societies today is likely 
to be equally valued by  future generations. An exception is future  economic val-
ues, which are often addressed through  discounting (toman, 2006). however, as 
Adger et al. (2009a, p. 15) point out, ‘[t]he loss of place and its psychosocial and 
cultural elements (the loss of a “world”) can arguably never be compensated for 
with money’.

the challenge then is to identify  adaptation strategies that acknowledge and 
address a spectrum of values. if this is not feasible, it is important to identify  value 
conflicts and consider whose values count. the capacity to respond to different and 
dynamic values may be closely linked to the perspectives of those holding  power, 
those making  adaptation decisions, and those carrying out the adaptations. the val-
ues and  worldviews of so-called  stakeholders who are directly involved in climate 
change adaptation thus matter, both to present and  future generations. As Williams 
(1979, p. 23) emphasises, ‘[v]alues make a difference; they are not epiphenomenal’. 

if values subjectively define the limits to adaptation as a response to climate 
change, as much or more so than objective factors, then the positive and negative 
outcomes of climate change cannot be assessed without considering what differ-
ent individuals and communities value, both in the present and future. Successful 
adaptation will depend on the capacity of individuals and societies to perceive and 
respond to a spectrum of legitimate values that extend beyond those that are relevant 
to oneself or one’s group. one clear challenge of climate change adaptation is to take 
into account values that correspond to diverse  human needs and multiple perspec-
tives and  worldviews. this includes values that many individuals and groups do not 
currently prioritise, yet which are likely to become important as humans further 
develop. As  values change, the outcomes of climate change   are likely to be reas-
sessed and re-evaluated. the emergence of more pluralistic, integral and holistic 
 worldviews would suggest that aggressive reductions in  greenhouse gas emissions 
may turn out to be the adaptation that is most valued by  future generations.
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Introduction

the  health impacts of global  climate change have long been a focus of discussion for 
researchers and  policy-makers. in recent years the number of studies and reports on the 
theme has risen significantly, as reflected in the extended list of citations in the  human 
health chapter of the latest intergovernmental panel on Climate Change ( ipCC) 
assessment report (Confalonieri et al., 2007). most of the analysis to date has con-
centrated on the epidemiological dimensions of  disease and climate, investigating how 
climatic trends may alter the  distribution, prevalence and  health burden of  diseases, and 
assessing how changes in  extreme weather events and associated hazards may impact 
on health (for recent overviews see mcmichael et al., 2003; epstein and mills, 2005; 
Watson et al., 2005). increasingly, however, this work has begun to broaden and stimu-
late debate in the  public health arena, with investigation extending to responses by 
individuals, communities and health system  institutions. Within this mounting body 
of work, there has been an increasing movement  towards a public health agenda for 
adaptation (for example grambsch and menne, 2003; Füssel and Klein, 2004; ebi et al., 
2005; menne and ebi, 2006). Yet, despite this progress, there remain surprisingly few 
empirical studies that concentrate on the intersection between climatic hazards, health, 
vulnerability and  behaviour (matthies et al., 2003; Few, 2007).

this chapter discusses a novel interdisciplinary approach to understanding the 
vulnerability of individuals to the effects of climate change and variability. it draws 
on and links to the relevant, but distinct, literatures identified above, in the context 
of early results from an empirical study in the  UK investigating how  elderly people 
perceive their own vulnerability to the effects of heat waves. our research findings 
challenge some of the accepted theoretical perspectives on  social capital and argue 
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that  cognitive and  behavioural barriers to adaptation can be better understood and 
addressed by drawing upon research literatures hitherto distinct.

Background

 Stress arising from  extreme heat is an important example of the health  impacts of a 
changing climate. the latest projections for  europe suggest that periods of intense 
and prolonged  heat are likely to become more frequent, more intense and longer 
(Christensen et al., 2007). We can distinguish indirect  impacts, such as climatic 
shifts leading to changing patterns of infectious  diseases (which are mediated by 
an intermediary, for example the  malaria-transmitting mosquitoes), from direct 
 impacts such as heat waves. For example, during the summer of 2003 between 
27 000 and 40 000  excess deaths are thought to have been caused by the heat wave 
across  europe (Kovats and Jendritzky, 2006).  epidemiological studies suggest that 
specific groups in society are more vulnerable to the  impacts of heat stress than 
others. Vulnerability to temperature-related  impacts of climate change is deter-
mined by physiological and socio-economic factors (Kovats and Jendritzky, 2006), 
including  age and  disease profile,  housing conditions, prevalence of  air condition-
ing and  behaviour (mcmichael et al., 2003). predisposing factors, for example, 
physical conditions (particularly  chronic obstructive pulmonary disease (Copd) 
and  diabetes), age and drug intake lead to increased heat-related  morbidity and 
 mortality (Koppe et al., 2004). the literature points to the  elderly as a  vulnerable 
group due to its  age and illness profile. this conception of vulnerability is based 
on risk factors which increase the likelihood of  morbidity and  mortality and is very 
prominent in research exploring  health impacts of climate change. however, it is 
largely uninformed by individuals’ own  perception of vulnerability and how these 
may affect adaptation  behaviour.

two of the main areas of research that have informed climate change adapta-
tion are first, studies of human  exposure to and coping with natural hazards and 
extreme events and hence the role of vulnerability (for example Burton et al., 1993; 
Adger et al., 2001; Wisner et al., 2004; Adger, 2006), and second,  risk perception 
research (Slovic et al., 1981; Bord et al., 1998; o’Connor et al., 1999; Stamm et al., 
2000; zwick and Renn, 2002; leiserowitz, 2005.) the main contribution of  hazard 
research to adaptation is what Wisner et al. (2004, p. 49) call ‘the social production 
of vulnerability’; a key consideration to understand how, where and why the  impacts 
of  climate variability and change manifest. this has led to an explicit account of how 
 social, and indeed individual, processes shape vulnerability of people and places, 
and is now key to adaptation research. on the other hand,  risk perception research 
in developed countries shows that while climate change  is perceived a real threat, 
people fail to relate this to their personal lives (cf. for example Bord et al., 1998).
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Study outline, framing and empirical findings:  
four types of response strategies

interviews were conducted with independently living  elderly people aged between 
72 and 94 and their  carers1 (including family members and friends, aged between 
24 and 87) during the summer 2007,2 a total of 105 participants. interviewees are 
referred to by their anonymous synonyms that indicate their location,  age and 
  gender.3 the interview questions focused on  perception of and  coping strategies 
for hot weather, daily routine and changes to it in hot  weather, social activity level 
and contact with other people, outlook on life and health status. interviews were 
analysed using qualitative coding techniques that follow  grounded theory (glaser 
and Strauss, 1967). After open coding (Strauss and Corbin, 1990), the emerging 
categories were condensed and refined using iterative axial coding (glaser and 
Strauss, 1967; ezzy, 2002), merging and expanding categories where necessary.

We use Few’s  ‘health impact pathway’ as a framework to analyse  responses by 
the  elderly. Few (2007) proposed tracing a  ‘health impact pathway’ as a simple tool 
with which to map out how  extreme weather events translate into  health impacts, 
and thereby to highlight how the different factors that contribute to vulnerability 
and response to  risk come into effect. in this way the  health impact pathway also 
serves to locate opportunities for  intervention to reduce  risk – opportunities that 
might alternatively be articulated as entry points for adaptation.

Figure 11.1 indicates how heat wave events can generate the macro- environmental 
and  micro-environmental conditions that may lead to heat stress in individuals and 
ultimately to  health outcomes such as  heatstroke and  cardiovascular disease. At 
each step in this chain there are potential  interventions that can be made to reduce 
 risk and interrupt the  health impact pathway. in the context of this research we 
show here examples of personal  behaviours that might act (or might be perceived 
to act) in this way: these are indicated in the shaded boxes. most are reactive forms 
of response, although anticipatory action can be implicit in technological  invest-
ments and pre-arranged behaviours such as travel. Considering these response 
options, it is possible to envisage more clearly how ‘personal’ factors such as 

1  the term carer commonly refers to ‘those who provide (without pay) care or assistance to people who are 
ill or need help with personal activities of daily living’ (o’Reilly et al., 2008). in this research, however, the 
majority of  elderly are fully independent, and the term carer is used broadly to refer to a person identified by 
the elderly participant as taking an important role in their lives and/or being available to provide care, advice 
or assistance (including reciprocal between spouses). most often, this person would be a spouse, a brother or 
sister, a child or grandchild, or a friend of the person. the  carers were identified in part in response to a ques-
tion about to who the participant would turn in case he/she really needed help with something.

2  one consequence of interviewing during a summer with no  heat wave may be that participants did not as 
easily relate to the effects of  heat. the timing, however, also provided an opportunity to explore anticipatory 
adaptation,  (adjustments made in preparation for an event, rather than during it), and recall of strategies used 
previously in the absence of cues.

3  For example, nC-07-F51 is carer for elderly participant number 7 in norwich, female, aged 51. ne-07-m76 is 
norwich elderly participant number 7, male, aged 76 .
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 knowledge, self-efficacy and  social networks of individuals help shape specific 
health risk behaviours and hence vulnerability. Although beyond the scope of this 
study, it also suggests how ‘external’ factors such as care  services provision and 
 urban planning policy come into play, and highlights the role of ‘internal’ (health 
status) factors such as impaired  mobility, impaired  thermoregulation or chronic 
 disease in constraining response options or heightening susceptibility to health 
outcomes (Few, 2007).

drawing on this framework, the following sections discuss four main categories 
of action in light of  elderly responses to this study: anticipatory strategies (such 
as provision of  air conditioning, and seasonal travel during the hottest time of 
the year); modification of the micro-environment (such as use of blinds, curtains, 
opening windows and fitting  air conditioning); avoidance (such as staying in the 
shade, and visiting cooler public  buildings); and  thermoregulatory behaviour (such 
as relaxing, drinking plenty, avoiding hot food, showering). the role of  healthcare 
provision was outside the scope of this particular study .

 Anticipatory behaviour

 Anticipatory behaviour aims to prepare for  heat before it occurs and is intended 
to be used again in future events. Because of these characteristics it requires fore-
thought and a certain  investment. Behaviour of this type includes fitting a house or 
room with air conditioning and leaving home for the hottest month of the year. the 
type of behaviour that anticipates a heat event is least evident in this research. this 
type of response is employed only by those who identify heat as a threat to them 
personally and is explicitly linked to preparing for heat in the future. As a result, 
this type of behaviour is the consequence of anticipation of  risk and would qualify 
as individual  anticipatory adaptation (see Smit and pilifosova, 2001). in practice, 
the link between anticipating heat and perceiving it as a threat is rare. this type of 

Hazard avoidance –
travelling away during
the hottest month

Hazard:
extreme hot

weather

Physical
proximity:

high ambient
temperatures in
the environment

Intermediary
mechanism:

Health outcomes:

heat stress
heat stroke,

heat exhaustion,
dehydration

Health risk effect:
prolonged

exposure to high
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Physical avoidance – e.g.
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Figures 11.1 Simplified health impact pathway for heat waves in the UK, with 
examples of response mechanisms.
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response fails to be enacted because of this mismatch. here, the failure to perceive 
the threat, combined with lack of anticipation, constitute barriers to adaptation to 
heat events.

Modification of environment

Attempts to modify the environment of people’s homes by using fans, blinds 
and opening or closing windows (depending on the time of day and how hot it 
is outside compared to inside) were found to be somewhat common responses. 
When tools such as fans or blinds are bought specifically for the purpose of 
staving off heat these  adjustments bear an anticipatory dimension; the use of 
these tools in future heat events seems likely. At the time of acquisition however, 
these measures often occur in response to rather than in preparation for a heat 
event. Behaviour of this type is initially reactive but can take on the character 
of  long-term adaptation if adopted again in the future (see Smit and pilifosova, 
2001). potential changes people could employ to the home that can keep indoor 
temperatures low include adding insulation and double-glazed windows, both of 
which are labour- and cost-intensive  adjustments usually only available to home-
owners, and unlikely to be initiated during a heat event. Such changes could con-
stitute  anticipatory adaptation if they were implemented to avoid future  exposure 
to heat. the  evidence here suggests that  adjustments may not be driven by heat 
alone. For blinds or curtains, and also opening or closing windows, participants 
may act because of the Sun’s rays (for example damaging furniture) or to get 
fresh air (or in case of closing windows to avoid traffic noise or  air pollution) 
rather than heat. heat was not a key concern for most participants; thus it is 
questionable whether this type of response would occur at the right time to avoid 
future heat  stress.

Avoidance  behaviour

many participants report avoiding the heat. in most cases this means staying 
indoors where it is cooler than outside, staying in the shade and avoiding the midday 
heat. this type of behaviour is obviously adopted when it is already hot and little 
forethought and no  investments are required. As a result, this type of behaviour 
constitutes  reactive adaptation (see Smit and pilifosova, 2001). Some participants 
suggested that nothing can be done about heat and that avoidance is the best, and 
possibly the only, strategy to prevent its ill effects. this suggestion of having done 
all they can may in itself act as a barrier to further preventative activities. this is 
particularly the case for those participants who feel they have little agency to act in 
the face of heat.
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 Thermoregulatory behaviour

When it is already very hot, participants report adopting  thermoregulatory behav-
iour to try to cool themselves off. these measures include taking a shower or 
splashing water on face and arms. this type of behaviour constitutes a completely 
reactive, short-term adjustment meant to abate immediate  risk and would clas-
sify as coping rather than adaptation (see Adger, 2000; Berkes and Jolly, 2001). 
Similarly to the avoidance behaviour above, this type of behaviour may act as a 
barrier to further action as participants believe it is all they can do. As a result, 
other  adjustments are not considered and participants who act in this way, purely 
reactively, may be at heightened  risk, depending on their circumstances .

We note that the further along the pathway a response occurs, the less it consti-
tutes an anticipatory  adaptive response (Figure 11.1).

 Perceptions and responses by the  elderly

the above exploration of potential  interventions and action on heat waves using 
Few’s framework show how participants of this research reported that they respond 
to heat. three salient aspects shape participants’ behavioural responses and these 
are detailed below. drawing on literatures on vulnerability,  risk perception and 
related  psychology, and  social networks, this section explores how participants’ 
responses can be explained in relation to adaptation to  health impacts of  climate 
change.

Perceptions of  vulnerability

epidemiological literature suggests that elderly people with particular pre-exist-
ing medical conditions, such as  chronic obstructive pulmonary disease (Copd) 
(Rydman et al., 1999), and those living alone and not leaving the house each day 
(Semenza et al., 1996) are at greatest  risk from heat illness, as outlined above. 
however, the interviews with independent elderly people in this research consist-
ently reveal that most participants do not perceive themselves as at  risk of suffer-
ing from the effects of heat waves – despite belonging to a group of the  population 
that is known to be among the most vulnerable. most participants do not perceive 
heat as a threat to them personally and as a result generally do not prepare for heat 
events. if participants adjust their routine, or employ any  coping strategies, these 
are largely reactive and are undertaken when it is already hot. those few partici-
pants who say heat can be a problem for them elaborate that they have always been 
susceptible to hot  weather, since childhood.

numerous participants were unable to think of groups that are more 
 vulnerable to heat than the general  population. those who named groups seen 
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as susceptible to  extreme heat referred to people who are obese, of ill  health 
( high blood  pressure,  heart conditions,  asthma and other diseases contributing 
to  Copd), fair skinned and poorly acclimatised ( immigrants from cooler coun-
tries). participants also pointed to groups by age, for example, babies and young 
children, and those with  mobility impairments. there is  evidence for some con-
fusion between effects of heat (i.e. temperature) and Sun (i.e. UV radiation), a 
finding that has been well documented in other research (see for example Ungar, 
2000).

An important finding is that even those individuals who identified the elderly as 
a group relatively more vulnerable to the effects of heat on health, and are over 
75 years of  age, do not attribute themselves to this group. Further, participants who 
named conditions from which they suffer do not identify with the vulnerability 
that arises from these conditions. Some literature suggests that potential hazards 
to society are usually evaluated to be higher than individual threats; individuals 
tend to underestimate their personal probability of experiencing negative events 
(Sjöberg, 2000). Similarly, research on elderly people’s perceptions of falls sug-
gests that the elderly themselves, while identifying falls as a significant  risk to older 
people, do not generally perceive falls as a risk to them personally (Braun, 1998; 
hughes et al., 2008). the results presented here support such results in a different 
context, and are also congruent with findings of a recent  north American survey 
with elderly people aged 65 and above suggesting that 60% of those interviewed do 
not think that heat poses a significant threat to them personally (Sheridan, 2007).

 Cognitive dimensions of responding to heat

the range of influences on individual attitudes  and  behaviours to health and 
environmental issues is well documented in the risk and psychology  literatures . 
Attempts at modelling these (for example Ajzen, 1991; Stamm et al., 2000) high-
light the complex relationships between different individual and contextual char-
acteristics. Amongst these, both factual  knowledge and  cognition of personal 
 exposure to risks (the rational base of assessing risk), and feelings of risk (the 
affective base) bear a significant influence on individuals’  behavioural responses. 
 Risk perceptions and judgements of risk acceptability are driven by the balance of 
perceived risks with tangible  benefits, assessed on both rational and affective bases 
(for example Slovic et al., 2004) .

other important influences on  behaviour are perceived controllability (the 
 belief that one has volition control over the performance of a  behaviour, or inter-
nal locus of control) and self-efficacy (i.e. the  belief that one is capable of attain-
ing a certain outcome or effect through one’s actions) (for example hines et al., 
1987; Armitage and Conner, 2001). According to Bandura’s (1997)  social cognitive 
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theory, individuals regulate the effort they dedicate to a particular task based on 
the outcome they expect from their actions and will be more inclined to undertake 
a series of actions if they believe they can succeed. people with low  self-efficacy 
tend to avoid engaging in tasks; on the contrary, those with high self-efficacy will 
act. it has been postulated, however, that high self-efficacy can result in negative 
outcomes, when people overestimate their ability to complete a particular task 
or series of actions. While this study did not employ the standard quantitative 
measures to estimate self-efficacy, the interview data give insights into attitudes 
that arguably are related to the general self-efficacy (Bosscher and Smit, 1998; 
luszczynska et al., 2005) of these participants .

our analysis of interviewees’ responses suggests a distinction between  elderly 
who viewed themselves as capable of coping with the effects of a heat wave, and 
those  elderly who, on the contrary, imply that little if anything can be done about 
heat or they are unsure what to do when discussing their responses to a possible 
heat wave. the former imply they are eager to maintain their own independence, 
some expressing this also by refusing help from others. this could be interpreted 
as both an indication that they actively overestimate their own ability to respond to 
periods of intense heat and concurrently the desire to not impose (or be a ‘burden’) 
on others. those elderly who feel there is nothing they could do about the heat feel 
they have little or no agency in (a) changing the situation (when it is hot, the heat 
cannot be turned down), and (b) improving their own ability to cope with the heat. 
these  attitudes could constrain the response of these individuals and possibly con-
tribute to their vulnerability.

The role of social  networks

it has been suggested that belonging to a strong social network, including having 
friends locally and participating in group activities, can have a protective effect 
against heat illness (Semenza et al., 1996) and that  social isolation is a further risk 
factor (naughton et al., 2002). Critical reviews of  social capital indicate that the 
presence of networks (links between groups) or bonding (relationships between 
individuals)  social capital may, albeit not necessarily, lead to an increase in  resil-
ience in societies and are associated with survival and recovery from natural dis-
asters (Adger, 2003; pelling, 2003; pelling and high, 2005). this literature raises 
an expectation that high  social capital, in the form of  bonding support networks 
and  bridging capital, could decrease vulnerability (see for example Woolcock and 
narayan, 2000) but leaves unclear under which conditions this might occur.

With this in mind, the present study examined the level and type of social 
involvement of participants, and to what extent these influence  adjustments to 
heat  stress along the  health impact pathway. We found the  support networks of 
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independent elderly participants vary widely. Some participants draw on family 
members and neighbours for social contact and advice while some others are iso-
lated and effectively alone. the level of contact with others ranges between once a 
day to about once every two weeks, but most participants fall in between, having 
some social contact two or three times a week. the extent of the social network 
also varies significantly and is dependent on active involvement in social activities. 
Some participants put significant effort into socialising in clubs or groups while 
others have little interest in such activities.

What seems at least as important as the frequency of the contact and extent of 
the social network in this research is what type of relationship participants enter-
tain and what sort of advice the might obtain from their social networks. in some 
cases, the friend/relative identified by the elderly interviewed as carer in this study 
was not the member of family living closest to them, and this shows that complex 
relationships have to be considered in an analysis of the social networks. numerous 
friends and relatives interviewed as  carers were unable to identify correctly the 
 risks heat poses for  health. Further, even those who name the elderly as a group 
vulnerable to the effects of heat fail to think of their cared-for as belonging to this 
group. For example, when asked whether she could do anything for her father to 
keep him comfortable in the heat, one respondent replies ‘no, he just stays indoors’, 
despite having identified being elderly as a factor of risk and listing strategies to 
keep herself comfortable in the heat (nC-07-F51). Some  carers identify  coping 
strategies for themselves but often do not translate these into advice for elderly 
taking those interviewed as  carers as an aspect of the bonding social networks of 
participants, this suggests that the type of advice these elderly are likely to receive 
from their  social networks, if any, may be less than helpful to cope in the event 
of extreme heat . it could also imply that their cared-for have previously turned 
down offers of help and the carer therefore does not think it useful to offer help 
again. these results point to more complex interactions between  social networks 
and maintaining low vulnerability than the above literature suggests.

Discussion: five key factors in shaping vulnerability

emerging from the results above are five key factors that shape vulnerability to the 
effects of heat waves among the participants of this study. this section explores 
these factors in more detail.

Many elderly do not recognise their vulnerability

even those participants who can identify groups that are vulnerable, and can point 
to factors they think contribute to vulnerability, fail to link these to themselves and 
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their own condition. this is found also among people who live alone, are house-
bound, suffer from Copd or  diabetes, and other conditions that contribute to their 
vulnerability. in particular, there seems to be very little association between cli-
mate change and  heat-related morbidity and mortality. together, these two findings 
suggest that the public fails to associate both climate with local  impacts on  health, 
and  health impacts with themselves.

this finding also relates to the risk perception literature on climate change, 
which suggests that people are concerned about climate change and perceive it as 
a reality, yet one that occurs in geographically removed places (Bord et al., 1998). 
public  perception of  risk has recently been found to be influenced significantly by 
affective imagery and underlying  values (Slovic, 2000). this means that ‘sights, 
sounds, smells, ideas, and words to which positive and negative affect or feeling 
states have become attached through  learning and experience’ play a crucial role 
in making an issue salient to individuals (Slovic et al., 1998, p. 3). in this context, it 
seems at least plausible that the lack of association between  health impacts and the 
self, combined with a lack of affective imagery of such  impacts, helps reproduce 
‘not here – not me’  perceptions.

‘There’s nothing you can do’

Reflecting findings in the literature, our analysis indicates that those individuals 
who feel they are unable to take action successfully to resolve a particular issue 
or problem tend to reinforce this  belief by distancing themselves from the issue in 
question. Such individuals tend to externalise the locus of control and thus feel less 
able to take action (see for example Kollmuss and Agyeman, 2002). in the context 
of our findings, it seems possible that the vulnerability of those elderly who felt 
nothing can be done about hot spells may be increased and this could thus con-
strain proactive adaptive  behaviour that would aim to prevent  exposure. this situ-
ation could be compounded if they are removed from any  social support networks. 
We argue that, based on our findings, the attitude of elderly who do not believe they 
have agency in preventing heat  stress contributes to their vulnerability and reduces 
their  resilience and thus  ability to adapt.

‘I don’t like asking for help’

those individuals who perceived themselves as able to cope on their own or with 
minimal help from others with situations to which they would objectively be at 
high  risk, underline the importance of considering the relationship between objective 
and subjective  perceptions of the self. We had no means in this study of assessing 
whether the elderly we interviewed would have successfully coped with a heat wave. 
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however, their responses beg the question of whether perceived  self-sufficiency 
among some individuals may indeed represent a hindrance and in fact may per-
petuate and further their vulnerability if these views were sustained, for example, 
for the duration of a heat wave. if so, this could arguably occur as a result of 
individuals overestimating their  capacity to react while underestimating the  risk. 
in the cases of some participants external support is, if accepted at all, considered 
with significant reluctance and this could further exacerbate their vulnerability 
to such an extreme event. it may also be reasonable to consider, however, that in 
extreme situations some of the elderly who feel able to cope independently may 
recognise their own limitations, thus accepting help and support from others. the 
study presented in this chapter, however, raises questions about the role of networks 
in increasing elderly resilience to  extreme  heat, the next key factor below.

 Social capital does not necessarily reduce vulnerability

Among the people interviewed as carers, many perceive their family member or 
friend not to be vulnerable to the effects of heat – often despite identifying the 
elderly as more affected by heat than other groups in society. numerous of them 
therefore fail to see the need for preparation.  Knowledge of how heat affects  health 
and what can be done to prevent effects is often poor.  Carers were also often una-
ware of how the  medical conditions of their family member/friend mediate how 
the person can be affected by heat. the combination of these factors implies that 
the vulnerability of the elderly could be amplified because they rely either on poor 
advice or cope without effective help. this result challenges conceptions of  social 
capital that suggest that  access to and involvement in  social networks brings about 
adaptive  capacity and helps prevent negative outcomes of extreme events (see for 
example Woolcock and narayan, 2000). this research suggests that the relation-
ship between  social capital, understood as social contact and  participation in net-
works, and adaptation is neither unidirectional nor necessarily positive.

 Responses constitute reactive adaptation,  
not  anticipatory adaptation

Among those who do adjust  behaviour during hot spells, the majority of responses 
occur when it is already very hot and are therefore purely reactive as a means to 
counteract prolonged  exposure to heat and prevent heat  stress. there is little  evi-
dence of longer-term, proactive adaptation in terms of hazard avoidance or modi-
fication of the home environment. the reason for this appears to relate to the point 
made above, because the failure to perceive oneself as vulnerable, or to regard heat 
as a major issue, does not warrant any longer-term strategic preparations to adapt. 
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Another reason may be that possible responses to heat tend to be seen as ‘common-
sense’ behavioural  adjustments that respondents report having used primarily to 
cope when it was already very hot. these results directly inform the adaptation 
literature, highlighting that proactive adaptation that looks to adapt long term does 
not readily happen, and must hurdle a series of  cognitive and  motivational barriers. 
the left-hand side of Figure 11.1 in particular might be seen to offer entry points 
for anticipatory adaptation, but, as Few (2007) underlines, the success with which 
such opportunities are taken up is determined by a much wider set of enabling and 
constraining factors. technical and financial capacities to adopt adaptive measures 
are inevitably key, but human  behaviour in the face of  extreme weather hazards is 
also fundamentally shaped by  perceptions and  attitudes, including  self-efficacy. 
the research raises questions about the  adaptive capacity of specific vulnerable 
groups of people in developed countries and therefore challenges the conception 
that these countries necessarily have high  adaptive capacity.

Conclusion

the results discussed in this chapter contribute four key insights to the discussion 
on barriers to adaptation. First, we demonstrate that the way in which heat, as 
an example of a climate-related event, is perceived in relation to oneself directly 
affects whether or not an individual is motivated or inclined to adapt. When heat 
is not considered a major issue, few adaptive  adjustments are made. Second, the 
discussion highlights that individuals’  perceptions of their own vulnerability are 
crucial in shaping whether, and if so how, they respond to heat events. We show 
that elderly people, a group relatively vulnerable to  heat stress, do not perceive 
this vulnerability and therefore respond reactively without adapting in the longer 
term. third, personal characteristics, such as  self-efficacy, are shown to influence 
whether individuals act in response to or preparation for a heat event, or whether 
they act at all. Both perceiving oneself as self-sufficient and believing there is noth-
ing one can do about heat can act as barriers to adaptation when they support 
 disempowered attitudes on one hand, and cause individuals to refuse help on the 
other. Fourth, we challenge the ways in which  social networks and  social capital 
relate to  adaptive capacity at the individual level. involvement in  social networks 
and support from them can mean poor advice and reliance on poorly informed 
individuals, and therefore could exacerbate vulnerability to heat  stress. this sug-
gests that  social capital per se may not necessarily a positive asset and rather that 
its value depends on the nature of the interaction and the characteristics of the 
networks involved.

our results support o’Brien et al. (2004) in concluding that there are highly 
vulnerable groups within affluent developed countries, here in the UK. Beyond 



Vulnerability and responses to heat waves in the UK 193

this, however, this research highlights that  health-related vulnerability is not sim-
ply a function of certain measurable characteristics, such as  age or  disease profile, 
but that it is also an outcome of individuals’  perceptions and their traits which 
shape how responses to extreme events such as heat waves are enacted. in fact, all 
these factors interact to produce vulnerability. Because of the direct nature of heat 
impacts , individuals may have relatively more agency to respond to these  stresses 
than to many indirect effects of  climate change. Accordingly,  perceptions matter 
more here and understanding their implications is paramount in overcoming the 
 barriers to long-term proactive adaptation. this research also indicates that results 
from the  risk perception literature are as important to  climate change adaptation 
as they are to questions of  mitigation. to answer important questions of  cognitive 
and  behavioural barriers to adaptation, research must bring further together not 
only the  resilience and vulnerability literatures, but also that on  risk perception, 
 cognitive and  behavioural psychology, and  individual resilience. We conclude that 
to overcome these barriers, both deeper  social inquiry – to better understand their 
social and individual origins – and accordingly informed policy to protect the most 
vulnerable are required     .
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Introduction

   in this chapter we explore the extent to which the measures of value incorporated in 
 cost–benefit analysis (CBA) can be utilised to guide decision-making in adapting 
to  climate change. our  motivation derives from the fact that whilst CBA is now a 
key element in the  project and policy appraisal  process in a number of european 
sectoral contexts (for example air  quality in  europe: holland et al., 2005), the 
timescales over  which climate change adaptation considerations range are beyond 
those normally considered in such appraisals. As a result, the assumption nor-
mally made that unit monetary values utilised in CBA should be based on current 
 preferences and  resource scarcity patterns is questionable. Using stated preference 
techniques layton and Brown (2000) begin to explore this issue in the context 
of  greenhouse gas mitigation. this chapter pursues this further in the context of 
adaptation to  climate change. Adaptation is understood here to include the spec-
trum from specific actions, or options, designed to mitigate specific climate risks, 
to the socio-economic and cultural  conditions (i.e. adaptive capacity), that facilitate 
adaptation to the full range of identified  climate change risks. decisions relating 
to the adaptation to  climate change risks can then be seen to include both sectoral-
specific  responses and those that shape social and  economic development more 
generally.

the chapter addresses three aspects of  CBA related to preference revelation that 
are applicable to the long time horizons relevant to  decisions related to adaptation 
but which have not been discussed in this context to date. the discussion out-
lines the theoretical and conceptual issues before providing illustrations based on 
recent empirical elicitation research. the second section considers time preference 
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 discounting and  risk aversion – closely associated with each other through their 
relationships with  uncertainty – taking the perspective developed in the  Stern 
Review of the economics of Climate Change (Stern, 2006) as a starting point. the 
third section discusses the role of the future socio-economic context in determina-
tion of  preferences and values for use in  CBA of adaptation options. the fourth 
section then briefly demonstrates their use in the  context of  CBA of heat early-
warning systems and  cultural heritage  maintenance where non-market valuation 
techniques are adopted in order to derive measures of  adaptation benefits. the final 
section presents some conclusions.

Time  preference discounting and  risk aversion

the practice of discounting in social  CBA reflects the observed time trade-offs in 
money markets where the interest rate is  determined by  equating, at the margin, 
individuals’ savings   behaviour (reflecting what is known as  consumption discount-
ing) and producers’ borrowing for  investment purposes (reflecting what is known 
as the  opportunity cost of capital). however, since in reality there are  multiple 
market rates of  interest that do not correct for market failures such as externalities, 
rates used in  social CBA are often constructed from observations and judgements 
relating to the  behaviour of the two sides of the  market separately. thus, annual 
rates used in the  UK in recent years have ranged from 6% (1991–2003), based on 
the  opportunity cost of capital, to  3.5%, declining after 30 years (2003 to date), 
based on consumption discounting. the treatment of discounting in the recent 
Stern Review on the economics of Climate Change (Stern, 2006), was controver-
sial (see for example maddison, 2006; tol and Yohe, 2006; Weitzman, 2007), for 
adopting a new, lower, rate of 1.4% to  discount the monetised  impacts of  climate 
change and costs of  greenhouse gas  reduction. Since adaptation is recognised as 
being a likely alternative form of response to expected  climate change impacts, and 
is likely – to some degree at least – to be subject to social CBA in its  determination, 
it is worth considering the appropriateness of the Stern rate, and discounting more 
generally, in this context.

the  Stern Review modelled the  costs of climate change  impacts to the year 2200 
using the  pAge2002 integrated  Assessment model (hope, 2003). the discount 
rate parameter used in this modelling was derived from the social time preference 
rate (StpR), originally defined by Ramsey (1928) in its traditional form as:

 i 5 z 1 n 3 g (12.1)

where:

z is the rate of pure time preference (impatience – utility today is perceived as being 
better than utility tomorrow) plus catastrophe risk,
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g is the rate of growth of real consumption per capita, and
n is the percentage change (fall) in the additional utility derived from each percent-

age change (increase) in consumption (n is referred to as the ‘elasticity of the 
marginal utility of consumption’).

the values of n and g used by Stern are 1% and 1.3%, respectively. note that n 
also  captures a measure of risk aversion to  differing levels of g; it also measures 
inequality aversion. the value of z used is 0.1% and represents the annual  risk of 
 catastrophe  eliminating society, only. the overall social  discount rate is therefore 
1.4%.  Controversy has centred on the  legitimacy of  adopting a pure rate of time 
preference of zero.  to use the terminology from the  ipCC (for example Arrow et al., 
1996), the  discussion has centred on the relative merits of using prescriptive or 
descriptive values. Stern uses the prescriptive argument in the intergenerational 
context to justify a zero rate of pure time preference rate when asserting that there 
is no a priori reason to weight the utility of one person at one point in time dif-
ferent than that of another person at another point in time (as argued by Broome, 
1992). Critics such as Weitzman (2007) argue that individual  preferences have a 
sovereign role in  welfare economics and so should be represented in the discount 
rate used in social CBA; positive  market interest  rates therefore suggest adoption 
of a positive  pure time preference rate. in fact, the positions need not be incom-
patible;  investments with current-generation consequences could be discounted at 
(positive) pure time  preferences derived from current-generation preferences whilst 
inter generational consequences could be discounted at a zero rate. this possibility 
is recognised by Stern (2006, p. 54) but not utilised.

As highlighted above, adaptation actions have consequences in both the near 
future and the distant future. potential inconsistencies therefore arise in a number 
of contexts. First, there is a discrepancy between emission  mitigation decisions 
 utilising the Stern discount rate of 1.4% and  adaptation decisions for example, in 
public healthcare, using the treasury rate of  3.5%. (indeed, many investments 
serve both  objectives and so there is a question as to which to use.) Second, public 
sector actions are likely to be discounted at a different (lower) rate from decisions 
made by other  agents (for example, using a market rate of interest). third, the value 
of n may imply a different treatment of distributional issues in  adaptation decision-
making than in  comparable  public sector projects.

the previous arguments suggest that for short-term futures considered in  adap-
tation decision-making there may be both philosophical and practical reasons for 
retaining positive discount rates, consistent with those used in other public and 
private  decisions. in the longer term, however, decisions about adaptation neces-
sarily turn from consideration of specific options towards the provision of adaptive 
capacity which – like  sustainability  more generally – can be seen as the availability 
of  capital of all forms.  toman (2006) notes that positive discount rates imply that 
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capital resources are substitutable. if capital substitutability cannot be assumed, 
however, it suggests that  discounting in adaptation assessment may be best utilised 
in  conjunction with the use of capital constraints similar to the notion of  environ-
mental stewardship  suggested by for example howarth (1995). this approach 
reflects the pluralistic ethical framework suggested by norton and toman (1997) to 
encompass alternative  value systems concerning the future, combining utilitarian-
based CBA decision rules with the  rights-based rules outlined by for example Sen 
(1982). Whilst this  combination approach appears to offer a less restrictive solution 
to that of adopting a prescriptive approach to  discounting, its practical operation 
is still likely, however, to rely on some form of public prescription. What form this 
should take is left unresolved.

Alternative grounds for adopting decision rules other than  CBA arise from the 
reconsideration of the role of  risk-determined preferences. As identified above, 
the determination of the social  time preference rate is to some extent determined 
by the degree of risk aversion that an individual has to alternative possible future 
income and  wealth levels. however, it is quite possible – as originally recognised 
by  Savage (1951) – that when uncertainty is too great, the parameter is not ame-
nable to quantification. in this case,  risk aversion can only manifest itself in an 
alternative decision rule such as  employment of the minimax criterion. this deci-
sion rule finds the loss  associated with each alternative future and then  selects 
the strategy that minimises the worst loss (Arrow et al., 1996). the possibility of 
catastrophe or some form of irreversibility is likely to exacerbate the difficulty of 
risk aversion parameterisation; as  Adger et al. (2009) illustrate, more fundamen-
tal losses associated with climate change may include the loss of cultural identity 
which is not likely to be reducible to such parameterisation. Whilst irreversibility 
does not imply that  CBA is necessarily inappropriate there are clearly issues of 
representation that restrict the application of  CBA when spiritual and cultural 
identities and  assets are involved. in this case, alternative decision rules are likely 
to provide more appropriate means with which to assess the merits of  adaptation 
options.

Socio-economic change and  individuals’  preferences

 discounting and  risk aversion address issues related to resource-related prefer-
ences and values contingent on time and  uncertainty; Stern, for example, ties time-
contingent values to absolute levels of consumption (proxied by gdp  per capita) 
and probabilities of society’s extinction. however, for consistency,  other factors 
determining individuals’ preferences should also be represented in adaptation 
decision-making. these factors may themselves be dependent on socio-economic 
conditions and so be expected to change over time as society develops.
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these preferences may be estimated by using identified historical relationships 
between socio-economic variables and monetary values to extrapolate across future 
time periods under socio-economic  scenarios. A more sophisticated variant of the 
extrapolation model would be to develop simulation value functions constructed 
from a combination of observed relationships and understandings of value deter-
mination elicited from for example household-based interviews (see for example 
Kilbourne et al., 2005). Alternatively, survey-based approaches may be used that 
require respondents to hypothesise what their values might be under alternative 
socio-economic  scenarios, but removing pure time preferences since they are rep-
resented in the discount rate.

these techniques rely on the utilisation of socio-economic scenarios, them-
selves principally derived through extrapolation of historic trends. Whilst some 
applicable scenario elements such as gdp projections are available and established 
(for example in the  ipCC emission  scenarios:  nakicenovic and Swart, 2000), other 
aspects such as design technologies are less easy to define or depend on definition 
at a sub-national scale to be useful to  adaptation decision-making. A first step to 
meeting these difficulties has been taken by Berkhout et al. (2002) who construct 
scenarios for the UK that are framed by the change elements,  ‘governance’ and 
‘values’. though their interdependence is recognised, combining these elements 
along a ‘governance’ axis from (for example, regional)  autonomy to (for example, 
global) interdependence,  and a  ‘values’ axis from individual to community, serves 
to allow the creation, in outline, of four distinct socio-economic scenarios. these 
scenarios, aspects of which have been developed in  stakeholder consultations, may 
then be used to formulate time-dependent simulations of specific willingness to 
pay (Wtp)  values.

Such socio-economic  scenarios, through their demographic projections, provide 
data that  can be used to define the  scale of vulnerability and  in their descriptions 
of governance and values allow us to speculate about their possible  influence 
on susceptibility. they also can provide, or inform, projections of resource costs –  
primary energy costs from the  ipCC emission  scenarios being one example. 
Reflecting the issue of intra versus  intergenerational values raised in the  discus-
sion of discounting, there is, however, likely to be a temporal limit to the validity 
of using such approaches to project future changes in  preferences and  resource 
costs. Whilst short-term changes (say <30 years) may be modelled, using current 
 preferences and  resource allocation patterns as a  starting point, this approach 
appears to be less defensible in the longer term when  technological change and 
societal development renders resource mixes and households consumption baskets 
unknown, or at least highly uncertain. this being the case, there seems to be a 
point in time – which may differ according to the sectoral context – at which the 
capital-based decision rules identified above become more practical to use than 
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economic efficiency-based rules such as  CBA. thus, the expression of values may 
become reflected in the manner in which social decisions relating to  adaptation 
are  made in response to indicators of adaptive capacity, projected for future time 
periods under alternative policy scenarios.

though perhaps more appropriate to a country at a lower level of material devel-
opment than the  UK – the geographical focus of this paper – a further  constraint 
to the applicability of modelling Wtp to socio-economic change is that the types 
of  socio-economic change brought about by climate change impacts may be such 
that a  climate change-induced  socio-economic future is structurally different from 
the baseline socio-economic future used to model economic values. this may most 
obviously be the case in the event of non-marginal,  socially contingent, climate 
impacts such as the economic  multiplier effects associated with  migration, the 
loss of an economic sector and socio-political stress and conflict.  downing et al. 
(2005), for instance, present the example of the  Sahel which is a semi-arid region 
that corresponds to the current  physical limit of  agricultural and pastoral produc-
tion systems and where climatic episodes, primarily of drought, already create 
 stresses and may, with more frequent or intense episodes under climate change 
futures, tip the system into an increasingly instable state. Furthermore, as Yohe et 
al. (2007) make clear, this type of non-marginal  socio-economic change is likely 
to constrain some forms of adaptation currently being considered.

Illustrations

 the previous discussion reflects on the conceptual  limits to the use of   market 
prices and  resource costs in  adaptation  decision- making involving long time hori-
zons. this section provides  evidence from two stated preference studies that  shed 
 light on two  of the issues discussed above: time   preferences and socio-economic 
determinacy of Wtp. in so doing, they help to illustrate the potential for such study 
methods to identify the current generation’s preferences over the future, as well as 
to highlight the challenges that they face in generating robust, defensible values for 
use in CBA. Consequently, they also serve to demonstrate potential limits to the 
validity of CBA as a decision-rule to inform climate change adaptation.

Heat warning systems

heat waves can have significant impacts on human health. these include increased 
mortality rates and increased morbidity including heat strokes, dehydration, neuro-
logical conditions, renal disease and mental illness (Kovats and ebi, 2006).

Following the events of summer 2003, the  British government established 
 planning systems for  responses to  extreme summer conditions. the heat Wave 
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 plan for england sets out measures to reduce the health  impacts of heatwaves 
(nhS, 2007). this establishes both short-term and longer-term measures to adapt 
to  health consequences of  climate change. longer-term actions include the green-
ing of the built environment with ‘trees, plants and green  space act[ing] as natu-
ral air conditioners’; shading and insulating  housing and buildings; and increasing 
 energy efficiency through energy-neutral cooling systems.  Responsive, short-term 
actions include staff training in care homes and in the nhS, and enhancing pre-
paredness, for example, the provision of cool rooms. the establishment of a  ‘heat-
health Watch’ system provides a framework for the management and triggering  of 
emergency responses.

Kovats and ebi (2006) highlight the difficulties in assessing  heat wave prepar-
edness plans, but call for regular  monitoring of the effectiveness of the systems. 
this monitoring would include assessment of the costs of setting up the system, 
the costs of maintenance and the costs of warnings (both direct and indirect costs). 
Kovats and ebi suggest that  benefits should be defined in terms of the number of 
(years of) lives saved. this represents a  cost-effectiveness approach; the monetisa-
tion of  health benefits would allow a  CBA to be undertaken. to date, little work 
has been done in this area in applying such metrics to assess the heat Wave plan, 
though the nhS acknowledge that this is an issue on which further research will 
be needed  (nurse, pers comm.).

our recent work in this area, reported in Alberini et al. (2006), explores the 
potential for the  monetisation of  health benefits; specifically the  reduction in risk 
of  premature deaths brought about by an investment into a heat Wave plan. Wtp 
valuation of this impact  relies on non-market valuation techniques. We utilised 
a survey-based, contingent valuation, technique to value such risk reductions in 
the UK, as  well as  France and italy. in this survey, we ask respondents for their 
Wtp to reduce their annual  risk of death by a 5 in 1000  probability – a probabil-
ity change broadly consistent with the effectiveness of such an investment. two 
questions ask the respondent for their Wtp for the  risk change spread over the 
next ten  years, and for the ten years from  age 70, respectively. the sample size 
in the UK was 330; the sample was restricted to those  aged 40 and over – pre-
testing having identified that younger age groups struggle to comprehend such 
risk changes. the Wtp results for the 5 in 1000 Wtp question, multiplied by 
200, give central  values of a prevented fatality  (VpF) of approximately £450 
000 – a value consistent with the range currently suggested by defra for project 
appraisal in the  UK – and an implicit value of a life  year of £24 000. the VpF, 
derived using the Wtp to value the risk change over the ten years from age 70, 
is   approximately £150 000.

how can these results be interpreted in the current context of projecting  mor-
tality benefits to, say, 2050? Comparison between the Wtp  values for current 
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and future risk changes shows that individual respondents discount future health 
risks –  statistical analysis reveals an implicit 6% annual  discount rate. this rate 
is in the range of current  market interest rates and so superficially at least, this 
result appears to support the use of a positive  pure time preference rate for the 
present generation. two caveats should, however, be borne in mind: first, the 
Wtp results do not tell us whether the respondent was considering  identical 
‘goods’ differentiated only by time; for example, it is possible that the respondent 
considered it likely that her health condition would be poorer in the future, and 
that the risk reduction would restore her to a lower health status than currently. 
Second, it has been argued for example, by Broome (1992) that, in contrast with 
material goods, the benefits of health improvements generally are independent 
of when they occur – a life of  a 20-year-old saved this year is as valuable as 
that of a 20-year-old saved next year. Clearly, the descriptive versus prescriptive 
debate over which discount rate to use is relevant here, symbolised by the con-
trast between intra and interpersonal preference ordering,  respectively.

Regressing respondents’ Wtp for the current risk reduction against their socio-
economic characteristics reveals a positive relationship between Wtp and income. 
temporal transfer of this Wtp to future years may then be made on the basis of 
this positive income coefficient, which is here found to be significant. however, 
the validity of using the derived income elasticity may be reduced as income levels 
increase from current levels to a multiple of for example, 1.01350 of these levels, in 
50 years’ time, as in the A2 socio-economic scenario adopted by Stern, since the 
implied income level is significantly higher than the high side variance in current 
income levels. in any case, income may be regarded as a minimum requirement in 
explaining temporal variation in  Wtp, and future studies undertaken with tempo-
ral transfer in mind would profit from identifying a wider variety of Wtp determi-
nants that could be interpreted under socio-economic  scenarios.

if this analysis suggests that there may be limits to the use of  CBA in evaluating 
adaptation strategies with regard to  human health, it is imperative to explore the 
potential for use of alternative decision rules.  Cost-effectiveness criteria initially 
appears more appealing, though similar difficulties in quantification of the  costs 
are likely to arise. Capital- or  rights-based rules then become attractive though 
their practical operation is, at present, not defined clearly.

Cultural  heritage in  Sussex

Whilst CBA is routinely used in  flood management appraisal in the UK, it does not 
generally attempt to include monetised values for  cultural heritage impacts – partly 
because of the dearth of literature in this area (see navrud and Ready, 2002 for a 
review). in the heritage  context in the UK, work on the valuation of cultural heritage 
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is gaining increasing importance in the establishment of programmes (see eftec, 
2005).

 lewes has a number of  buildings regarded as culturally important. CBA of 
adaptation to future  flood risk should therefore consider incorporating these values. 
in order to explore the possibility for doing so, we undertook a stated preference 
study in the town – the first to our  knowledge in the  climate change context – see 
hunt and taylor (2006) for a full description.

two buildings were selected for specific attention based on focus group discus-
sions – the  St thomas à  Becket church and harvey’s Brewery, both in  lewes, 
Sussex (see Figures 12.1, 12.2 and 12.3). Both buildings were impacted by the 
october 2000  floods, characterised as a 1-in-100-year event. the impacts of the 
october 2000  floods were presented as described in the three Figures along with 
a scenario for increased risk of  flooding outlined in table 12.1. A dichotomous 
 choice question was posed to elicit Wtp to avoid such damages in the future.

A postal survey of 1000 properties in the  lewes district Council area elicited 
132 replies (excluding blank returns), of which 76 gave non-protest  responses to 
both the Wtp questions and the income variables. this sample can hence not be 
considered ‘representative’ per se, but the results here show some of the potential 
for the use of this methodology in this context.

the mean Wtp was estimated to be £23.48 (£19.22 to £31.22 with a 95% con-
fidence interval). the median Wtp was estimated to be £17.52 (£14.71 to £20.79 
with a 95% confidence interval). these are lower than  values for air pollution 

Figure 12.1 harveys Brewery, lewes, Sussex. Founded in 1790, harvey’s Brewery 
is situated on the River ouse. it was rebuilt in 1880 to a traditional design. it con-
tains an old fermenting room and is a popular local landmark. in the 2000 floods, 
there occurred extensive flooding to the brewery site, with water above 1 metre in 
depth. in particular, there was flooding to the fermenting room and damage to the 
brickwork of the building where flood waters reached. this was repaired, though 
some modern materials were used in place of traditional materials that were not 
available.
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Figure 12.2 St thomas à Becket at Cliffe, lewes, Sussex (front view): a small 
Anglican parish church steeped in history, dating back to the twelfth century. the 
body and tower of the church date from the fourteenth and fifteenth centuries, 
while a vestry was added in the nineteenth century. it is a grade 2 listed building.

Figure 12.3 St thomas à Becket (interior view). in the 2000 floods, contaminated 
water flooded the church to a depth of 1 metre. As the water subsided, this left 
thick deposits of silt on the walls and floor of the church. A 16-stop nineteenth-
century organ was extensively damaged, but was able to be restored. Virtually all 
of the contents of the church were affected. A thick layer of silt covered the pews 
and these were restored. the library of the church was ruined. Vestments on the 
altar and in the vestry were extensively damaged and were not repairable.
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related welfare damages from  lincoln Cathedral, for which a Wtp of £49.77 per 
household per year was found in lincoln, with distance decay leading to an average 
for lincolnshire of £26.77 (pollicino and  maddison, 2002). however, it is compa-
rable to another study for newcastle which showed a Wtp of £10 for remediating 
 grainger town (garrod and Willis, 2002).

in the regression analysis, distance is significant, with a negative sign, highlight-
ing the fact that those further away from lewes are willing to pay less to preserve 
heritage buildings in lewes. the buildings in question are not ‘mega-buildings’ 
like many of those valued in previous studies. thus,  their appeal is more  local/
region-specific. the lewes  identity was felt important by the focus group, and this 
is perhaps  shown in that a larger proportion of zero bids in the final survey came 
from locations in the southern part of the lewes district Council region, areas 
such as peacehaven which identify more closely with Brighton than lewes. the 
distance decay evidenced in this study is more significant than that of buildings 
of significant cultural interest surveyed previously, supporting the hypothesis that 
local  identity is important.

An interesting  demographic trend that may affect the values placed on cultural 
heritage is that of increased labour  mobility. this may affect different aspects 
of value placed on  sites of interest, as interactions with the buildings in question 
change  values placed on them. this may affect future survey designs in this 
field.

the  focus group revealed some important issues that may influence the values 
attributable to climate change risks to heritage. A first point is that some of the 
respondents had difficulty comprehending the relatively small risks associated 
with the   flooding event and processing these in such a way as to express  prefer-
ences in a consistent way. the problem of  cognition of low probability–large 
impact events has previously been noted in other contexts, such as the valua-
tion of changes in  mortality risks above (see also Fischhoff et al., 1978) and 
represents a challenge to the Wtp valuation of extreme events associated with 
 climate change.

Associated with this point, focus group respondents made it clear that the 
strength of preferences was strongly influenced by the fact that an event of this  
magnitude – the october 2000 floods – had recently been experienced. 

table 12.1 Increased probability of flooding in Lewes based on UKCIP02 
Medium–High Climate Scenario

now 2011–2040 2041–2070 2071–2100

1 in 100 1 in 100 3 in 100 7 in 100

Source: derived from hulme et al. (2002).
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Coincidentally, the perception of objective  risks in the minds of the respondents 
 appeared to be further distorted by the fact  that the focus group took place during a 
heat wave – another extreme weather event. Whilst it may be that the recent  experi-
ence helped respondents to understand the  impact and so anchor preferences better, 
it also appeared to be the case that the proximity of the recent event – exacerbated 
by the contemporaneous heat wave – helped to exaggerate the objective size of the 
risks and so upwardly bias the Wtp preferences. Again, this serves to highlight a 
generic problem with the elicitation of Wtp preferences in the context of climate 
change related extreme events.

A further point relates to the valuation of  cultural heritage under socio-economic 
scenarios for the purpose of undertaking  CBA of climate change adaptation.  Focus 
group respondents argued that the value of a cultural asset was to some degree 
influenced by the use of the building. Churches are increasingly being converted to 
 commercial purposes. Similarly, the local character and significance of a place to 
the  community (and the values attributed to it)  may be affected by issues such as 
the increasing degree of mobility in the labour force, changes in the social structure 
of society and, for buildings with religious significance, changing demographics 
in terms of religious observance. thus, it might be expected that future socio-
economic  development paths would lead to changes in use and hence individual 
preferences. it is possible to envisage constructing plausible patterns of ownership 
and use under alternative development scenarios. however, the modelling of pref-
erences under such scenarios is less straightforward; one method to explore is the 
presentation of alternative uses to respondents who would subsequently be asked to 
rank or weight such alternatives.

Application of standard CBA approaches is, hence,  complicated in terms of the 
impacts of climate change and adaptation strategies and should be undertaken with 
care. in the absence of robust benefit measurement,  cost-effectiveness analysis and 
multi-criteria analysis perhaps provide the most appropriate techniques to assess 
potential policies to adapt to climate change in the  heritage context. in the more 
general context, multi-hazard  risk assessment of historic structures  including infor-
mation  gap decision theory (Ben-haim, 2001) offers a more holistic consideration 
of climate risk to heritage structures. Again, however, where the risks cannot be 
quantified sufficiently, it may be more appropriate to treat the stock of cultural  her-
itage as an asset and so include within a capital-based  decision rule.

Conclusion

this chapter briefly reviews the issues involved in defining monetary values in 
decision rules applied to adaptation. With respect to  discounting, it finds that whilst 
there appear to be both practical and philosophical reasons relating to  consistency 
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for positive discounting over  relatively short time periods, the long term requires 
prescription either through the discount rate or by using measures of capital main-
tenance. the latter is favoured conceptually by the authors for its greater  flexibility, 
though methods for its  implementation are not yet developed.

there is the potential to explore changes in preferences due to socio-economic 
change through the use of  socio-economic scenarios.  A number of techniques are 
identified. however, as illustrated by the use of the stated preference case studies, the 
modelling of preferences, perhaps particularly those relating to non-market goods 
for which people are not used to express Wtp preferences in any case, may only be 
viable within certain temporal bounds. thus, whilst future research would be use-
ful in investigating the potential of stated preference techniques for  exploring how 
preferences relating to time and  socio-economic context are  determined and utilised 
in scenario analysis, it should be complemented by more  bottom–up,  local-scale, 
exercises to measure and monitor capital stocks that constitute adaptive   capacity.
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Introduction

As  policy-makers struggle to define the  policy agenda to address the challenge of 
 climate change, three distinct influential approaches to climate policy are emerging 
in the climate change literature: implementing climate change adaptation; reducing 
social  vulnerability; and managing  ecosystem resilience. each of these approaches 
has been developed in specific policy contexts associated respectively with  natural 
hazard  mitigation, poverty and  social welfare  investment, and  natural resource 
management. in these contexts each approach has met with varying levels of past 
success. the fact that climate change is characterized by a high probability of sur-
prise events; significant  scientific uncertainty; and a need for long-term  planning 
horizons only makes policy development more difficult.

in this chapter we argue that each of the three approaches involves implicit 
trade-offs in both the process of policy formation and in policy outcomes. these 
trade-offs are rarely considered in the evaluation of policy options, yet may have 
important implications for  social welfare and  sustainability. through the analy-
sis of case studies of adaptation to  climate variability and change, we illustrate 
how the different ways of approaching the process of adjusting to future change 
can inadvertently lead to, for example, the privileging of  efficiency over equitable 
  distribution of  resources (for example,  risk-based adaptation approach),  equity at 
the expense of cost (for example, social vulnerability approach), or  intergenera-
tional equity over  political legitimacy ( resilience approach).

in the next section, we first create caricatures of the three approaches to  climate 
policy: risk-based adaptation,  vulnerability and  resilience. most policy decisions 
can be  identified primarily with the core tenets of one of these approaches. each 
approach is associated with parallel and occasionally overlapping intellectual 
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trajectories in the theoretical literature on  vulnerability,  resilience and adaptation 
to climate change (for example o’Brien et al., 2004; tompkins and Adger, 2004; 
Adger, 2006; eakin and lemos, 2006; Smit and Wandel, 2006). these intellectual 
trajectories each implicitly prioritize different aspects of policy development and 
policy  outcomes (see Figure 13.1).

Second, using three empirical examples, we explore the key differences and the 
implicit trade-offs inherent in each of these approaches. making trade-offs explicit 
is essential to avoid or address potentially important and costly  externalities that 
can emerge as part of the  policy process. As the three examples illustrate, while 
trade-offs may not be so stark in the literature, in practice, they must be clarified 
and explored to ensure that  policy-makers are aware of the potentially significant 
costs associated with each approach. We base our evaluation of trade-offs on the 
 economic efficiency,  equity, effectiveness and  legitimacy of the decisions or policy 
choices (Adger et al., 2003). this typology requires a consideration of the relative 
importance of these four elements in decision-making and has been applied only at 
the conceptual level in relation to climate change (see Adger et al., 2005).

Finally, we analyse the implications of these policy trade-offs in light of the 
 specific challenges of a changing climate. our analysis makes clear that some of the 
trade-offs associated with particular approaches are accentuated in light of the large 
uncertainties, potential for surprise and long-term  planning horizons demanded in 
climate policy. in this context, a combination of approaches may be appropriate. 

CLIMATE POLICY APPROACHES:

PROCESS ATTRIBUTE:

POLICY PROCESS POLICY OUTCOMES

Adaptation

assign
different

values for
each

Social vulnerability
Social–ecological resilience

Space
Time
Goals

Government

with
implicit

trade-offs
for

Actors
Outcomes

Efficiency
Equity
Effectiveness
Legitimacy

Time
Space
Equity
Scope

Figure 13.1 trade-offs implicit in the adoption of different climate policy 
approaches.
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We thus conclude that trade-offs and assumptions must be made explicit during the 
policy process in order for  stakeholders to adequately evaluate policy options.

 Intellectual heritage of  vulnerability, adaptation and  
 resilience approaches

the adaptation, vulnerability and resilience frameworks are currently being 
applied in climate change decision and policy-making by ngos (Simms, 2005), 
 international institutions (Sperling, 2003) and national governments ( defra, 2000). 
however, climate change presents unique challenges to policy-makers, including 
issues of uncertainty and extensive  planning horizons, and each of the frameworks 
addresses these in different and unequal ways.   to assess the trade-offs implicit in 
the use and application of these approaches, we focus on five areas: the spatial  scale 
of  implementation, the temporal emphasis; the  actors involved, the policy  goals; 
and the desired outcomes (see table 13.1).

What we are calling ‘risk-based adaptation’ has evolved from the need to manage 
the technological and environmental hazards facing society (White, 1986; Burton 
et al., 1993). in relation to climate change , this approach has typically involved 
identifying the most significant climatic hazards affecting a place or economic 

table 13.1 Implicit trade-offs in the development of climate policy using the 
adaptation, resilience and vulnerability approaches

  
process criteria

Adaptation 
Approach

Vulnerability  
Approach

 
Resilience Approach

Spatial scale of 
implementation

Sector focus places, communities, 
groups

large-scale coupled 
social–ecological 
systems, for example, 
populated watersheds

temporal 
emphasis of 
implementation

Short-term and 
medium-term 
future risks

past and present 
vulnerabilities

long-term future

Actors public–private 
partnerships

public sector, 
 vulnerable groups

Civil society,  public 
sector

policy goal Address known 
and evolving 
risks

protect populations 
most likely to 
experience harm

enhance systems 
capacity for  recovery 
and renewal

desired outcome 
 
 
 
 

maximum loss 
reduction at 
lowest cost 
 
 

minimize social 
 inequity and 
 maximize 
capacities of 
 disadvantaged 
groups

minimize probability 
of rapid,  undesirable 
and irreversible 
change 
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sector, estimating the probability of  exposure and likelihood of  damage ( risk) 
and assessing the most cost-effective and expedient means of reducing that risk 
to a level perceived as tolerable to the society exposed (see overview in eakin and 
luers, 2006). policy is thus driven by known risks, or risks to which a certain 
degree of certainty can be calculated, and thus has an advantage of  political 
expediency and the appearance of economic  efficiency.

increasingly the  discourse has moved from a focus on specific risk-reducing 
 investments (for example investments in a  dyke or  sea wall) to ‘building  adaptive 
capacity’ and creating an enabling environment in which specific actions can be 
defined (West and gawith, 2005; mortimore and manvell, 2006; Smit and Wandel, 
2006). in both national policy and international efforts to promote adaptation, 
much of the discourse focuses on national investment in the creation of appropriate 
 incentive structures, enabling environments and decision-support tools to facili-
tate the adaptations of other  actors (for example,  private sector,  civil society, local 
 government) (eakin and lemos, 2006). 

Vulnerability reduction approaches emerged as a moral response to observed 
social inequities in the  impacts of  social and environmental change (hewitt, 
1983; Wisner et al., 2004). policy  interventions in this approach target specific 
 population groups (or  species) that are considered to be at disproportionate 
risk to loss and harm (o’Brien and leichenko, 2003; Vogel and o’Brien, 2004; 
paavola and Adger, 2006). Vulnerability thus focuses on reducing  exposure or 
sensitivity of these disadvantaged  populations, and/or enhancing their capaci-
ties to  manage risks and cope with loss via transfers of  resources and targeted 
investments.  given the moral  motivation for vulnerability-focused policy, issues 
of economic cost and  efficiency are of secondary importance to the primary 
goal of reducing harm to the target  population. Climate policy formed using this 
approach thus may raise politically charged issues relating to both the  distribu-
tion of  power in existing  governance and  injustice in exposure to environmental 
risk (liverman, 2001).   Vulnerability-based climate policy may thus focus atten-
tion on deep-rooted inequities in acquiring  basic  needs and entitlements, such 
as land,  education,  political enfranchisement,  employment,  housing and  market 
opportunities.

Resilience policy  interventions are designed to enhance system attributes to 
avoid an abrupt ‘flip’ of a coupled  social–ecological system ( SeS) into a less-
desired state. Resilience, the capacity of a coupled system to continue to function 
in the face of change or to transform into an improved system, is observed through 
its ability to experiment and learn (and thus make mistakes and experience loss), 
buffer disturbance and self-organize in response to uncertain  stressors (Folke et 
al., 2002). the resilience approach to  natural resource management emerged from 
 ecological theory in the 1970s (holling, 1973) to better address the dynamic, highly 
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uncertain and  non-linear dynamics of  ecosystems (gunderson, 2001; gunderson 
and holling, 2002; Carpenter and Brock, 2004). the focus of resilience-based pol-
icy is on the aggregated  capacity of the system to adjust and respond rather than 
the differential (and potentially unequal) capabilities for and  barriers to organiza-
tion,  learning and action for different elements within the system. this approach is 
characterized by the premise that there is no long-run trade-off between ecological 
integrity and human welfare;  sustainability is only achieved through conceiving 
the  social–ecological system as integrated and interdependent over time. policy 
informed by resilience implies a high tolerance of  variability, volatility and local-
ized loss for the greater benefit of the system’s integrity.

Examples of adaptation, vulnerability and resilience approaches

the differences between the three approaches are not trivial: they entail implicit 
trade-offs with potentially important implications for those affected by policy. 
thus the selection of a particular framework for policy development also implies 
an implicit acceptance of a set of economic, political and social costs. in this sec-
tion, we discuss the implicit trade-offs in the process of climate change  policy 
development, entailing trade-offs among efficiency,  equity, effectiveness and 
political  legitimacy.

Adaptation to  climate change in the  UK

Adaptation as an approach to addressing the challenge of climate change in its 
most simplistic sense is based on an evaluation of a specific threat, followed by an 
analysis – for example,  cost–benefit – of the most expeditious means of addressing 
the threat (Sarewitz et al., 2003). defined this way, adaptation may tend to privi-
lege the ‘here and now’ over the ‘there and then’ in order to achieve a reduction 
in outcome  risk as efficiently as possible. implicitly or explicitly, such responding 
to the immediate threats of a system may entail applying a high discount rate to 
future losses, and less attention to enhancing capacities to address unknown risks 
and surprise events in the future (markandya and halsnaes, 2001). the adapta-
tion approach is thus responsive to place-based risks posed to specific activities 
and populations, but at the potential expense of  intergenerational equity and cross-
spatial  externalities of adaptive actions.

one of the more widely applauded  responses to the challenge of  climate change 
has been the United Kingdom’s Climate impact  programme (UKCip), which was 
initiated in 1995. the main strategy of the British government was to create a semi-
autonomous agency, stakeholder-led organization, dedicated to raising the  capacity 
of the  UK to adapt to climate change through a better understanding of the  impacts 
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of climate change (mcKenzie-hedger et al., 2000; mcKenzie-hedger et al., 2006). 
during its 12 years of operation, the programme has increasingly focused its atten-
tion on applying a risk-based approach to adaptation (Willows and Connell, 2003; 
West and gawith, 2005). this shift in focus has produced an implicit prioritization 
of two elements in the delivery of adaptation support:  efficiency and effectiveness. 
nevertheless, there are some indications that this prioritization has come at the 
expense of providing an equitable delivery of  services and support to all parts of 
UK society.

First, UKCip has operated principally on the basis of voluntary interactions 
with diverse  stakeholders, with the assumption that demand will identify sectors of 
greatest need. however socially  marginalized communities,  institutions and  sectors 
of lesser economic importance may have little capacity for organization or the ini-
tiative to seek UKCip advice – regardless of their vulnerability. While UKCip 
has made significant efforts to engage those who are vulnerable, for example the 
 elderly and those prone to the ill-effects of  heat, the  institutional structure of the 
UKCip and its mission to be  stakeholder-led has paradoxically created a barrier to 
widespread public  engagement.  UKCip however is aware of this and is working to 
overcome this (West and gawith, 2005).

Second, because the outputs from the collaborations are not funded by the 
UKCip or the British government but by the voluntary partner, the costs to taxpay-
ers of providing climate change adaptation support are relatively low, but perhaps 
less effective in terms of addressing the underlying and persistent vulnerabilities 
associated with less vocal and economically capable sectors. thus there is no guar-
antee that UKCip  will deliver support equitably, or that vulnerable  populations 
will be  assisted.

Managing vulnerability in north-east  Brazil

Vulnerability reduction is designed to benefit those populations that are least 
able to respond to particular risks , thereby saving lives and minimizing harm. 
An approach to climate policy that is based in vulnerability assessment and ana-
lysis thus prioritizes improving  equity in outcomes over  economic efficiency and 
equity in process, by ensuring that the impacts  of  climate change do not dispro-
portionately affect particular sectors or populations. For this reason of  distributive 
justice, the  public sector’s development role is particularly important in vulner-
ability. nevertheless, the equity of the process and the long-term effectiveness of 
policy  interventions based on  vulnerability approaches may be questioned by other 
stakeholders who are not immediate beneficiaries and/ or who are called upon to 
underwrite the transfer of  resources to the most vulnerable. As with any policy 
that transfers  benefits to a subsector of a population, there is also an incentive 
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for  rent-seeking behaviour and political manipulation in the  allocation of scarce 
resources and public  benefits.

these issues are apparent in the case of  drought management policy in north-
east Brazil. in response to the deaths of over 500 000 individuals during a 
late-nineteenth-century drought, the Brazilian government moved from a drought-
management approach based on water  infrastructure to a vulnerability approach. 
the latter involved two policy  goals: (1) to reduce social inequalities and develop 
capacities in general, and (2) to  reduce exposure to the negative outcomes of indi-
vidual drought events through  humanitarian relief. Arguably, in relation to the first 
goal, the programme with the largest impact on reducing vulnerability to drought 
is the  federal social security scheme set up in the late 1980s as a  poverty reduc-
tion measure for the entire country. the  social security scheme provides income 
that does not co-vary with the agricultural cycle, and estimates show that there are 
nearly four additional beneficiaries for each social security recipient (ministério da 
previdência Social, 2005). more recently, the federal government launched a  safety 
net programme (Bolsa Família) which targets the poorest  households to encourage 
school attendance and assist with basic household expenses. As with social security 
this source of income is critical during drought events.  

the second policy goal is addressed through emergency relief efforts targeted 
at the most vulnerable populations. in response to a drought emergency, the  public 
sector funds the delivery of food and water and cash-for-work programmes.  While 
the goals of the programme have remained constant, the delivery mechanism 
has been continually refined over the last century partially in an effort to reduce 
  corruption. Because the goal is not equity in  process but rather addressing inequi-
ties in outcome,  policy-makers are able to trade  access to resources during drought  
events for political support (d. R. nelson and t. J. Finan, unpublished data). the 
potential for  corruption can lead to less than  effective outcomes and problems in 
efficiency – although, as in the case of  Brazil – when the entire population is rela-
tively poor, meeting the  needs of a few (the vulnerable via more equitable  income 
distribution) , can also be politically expedient for those in  power. nevertheless, it is 
unclear how much longer an increasing  urban population – with its own significant 
needs  – will continue to support the vast outpouring of money to support a dwin-
dling and economically marginal  population.

Ignoring system  resilience in the Goulburn Broken Valley

the  resilience approach focuses not on specific human populations  or particu-
lar  risks, but on developing the  capacity of the whole coupled system to cope 
with change and uncertainty. the system focus suggests an implicit trade-off 
between the  economic efficiency and equity of process, and the prioritization 
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of the long-term functioning of the  social–ecological system. this may well lead 
to systematic underestimation of the cost of the process , inadequate assessment 
of the  social distribution of this cost, and a trade-off between future well-being 
and immediate  risk reduction. in contrast to the vulnerability approach, resilience 
may also imply valuing the  needs of the  social–ecological system as a whole over 
the vulnerabilities  of specific individuals or groups – a perspective that trades off 
effectiveness in long-term outcomes against  legitimacy and  political expediency in 
the adaptation process, and public over private  benefits. these points have several 
implications for operationalizing resilience-based policies, as can be seen in the 
case of the enhancement in the  robustness (resilience, narrowly defined) of agri-
cultural production to short-term fluctuations in  rainfall of the  goulburn Broken 
Valley in south-eastern  Australia.

the large-scale  irrigation system in the goulburn Broken Valley was developed 
over the twentieth century in a process that led to an expansion of intensive  agri-
culture and the replacement of the native  vegetation that once covered the  catch-
ment with  cropping systems. the  irrigation system was put in place to reduce the 
 variation in  water supply for  farming by increasing the  catchment’s  robustness in 
face of short-term  rainfall fluctuations. nevertheless, the policy choice – essentially 
an adaptation-based approach to a single  stressor – over time produced negative 
environmental outcomes. By replacing the native vegetation with a relatively high 
 evapotranspirative capacity with crops and grasses with relatively low  evapotran-
spirative capacity,  water tables rose and brought to the surface salt mobilized from 
palaeo-salt deposits. the result has been  waterlogging, increased  soil salinity and 
increased  salinity in  rivers. during heavy  rainfall the system is now susceptible to 
 flood crisis when water tables rise to the surface, as occurred in 1973. ironically, 
in becoming more robust to dry periods, the system has become less robust to wet 
periods.

the state government responded to the crisis by introducing new  institutions 
and devolving  responsibility for management to regional communities. Yet the 
communities and government continue to focus on  investment in the generation 
of more complex, large-scale  institutional structures to manage an increasingly 
sensitive system through enhanced technical  efficiency and  engineering solutions. 
Re-establishing the natural control of the water tables through revegetation  was 
not part of the new approach, although this is what would be required to enhance 
resilience  (Anderies; 2005, 2006) .

in retrospect, the goulburn Broken Valley  provides an example of how focus-
ing on  technical adaptation options for specific threats and for particular groups 
has compromised the system’s  capacity to cope with change (Anderies, 2006). in 
contrast, a resilience approach would probably entail high costs. A shift away from 
heavy reliance on irrigated agriculture would likely generate economic and social 
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hardship well beyond farmers in the valley, although the local agriculturalists  
would probably bear the brunt of such a policy. implementing such a policy would 
obviously meet with political opposition, and, in terms of the  policy process, would 
likely be challenged by  stakeholders in the region.  

Implications for climate policy

Addressing  climate change presents unprecedented policy challenges and among 
them, three characteristics of the climate change problem are particularly difficult 
for  decision-makers: (1) high  scientific uncertainty, (2) the potential for surprise 
events, and (3) the need for long-term  planning horizons. As the examples of the 
three policy approaches described above illustrates, each approach entails impor-
tant trade-offs, and these trade-offs circumscribe the efforts of  policy-makers to 
address the unique challenges of climate change.

Policy trade-offs and addressing scientific uncertainty

Scientific uncertainty in the climate change debate leads to divergent opinions 
regarding contemporary actions. For some, certainty must precede action. For 
others, the magnitude of possible change justifies taking immediate action based 
on the current state of  knowledge (for example United nations, 1992). Social and 
 biophysical data and our modelling capabilities contribute to the level of uncer-
tainty. Uncertainty pervades estimates of future emissions  scenarios as well as 
our understanding of the range of possible political, social, economic and physical 
 impacts (moss and Schneider, 2000).

Currently, the high uncertainty about how the climate will change, how we can 
stop it and how we should respond has stymied the policy process, as different 
 interest groups use the existence of uncertainty as a rationale to argue for policies 
that favour their immediate and anticipated future  needs. in the face of uncertainty 
in climate change outcomes, addressing the  needs of  populations who are currently 
economically marginalized, and thus can be argued to be most vulnerable, is a 
politically expedient and, arguably, an economically efficient approach (assuming 
that uncertainty generates a high future discount rate). Similarly, addressing known 
 risks and outcomes – for example, risks that can be reliably extrapolated from 
past trends and experience – through appropriately targeted adaptation measures is 
also economically efficient, if future uncertainty is ignored. neither of these policy 
approaches specifically responds to future uncertainty. A  vulnerability approach 
is concerned with the  needs of today and often assumes that decreasing social 
 vulnerability will automatically lead to a corresponding increased  capacity to deal 
with future disturbances. Adaptation approaches cut future uncertainty out of the 
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debate by focusing on risks that we are aware of and can predict with some 
certainty. the  goulburn Broken Valley example, however, demonstrates the short-
comings of these approaches in the face of high uncertainty and  complexity in 
 social–ecological interactions. of all the approaches, only  resilience specifically 
considers future uncertainty. the  resilience approach is designed to build system 
capacity to cope with change through maintaining  flexibility. however, because 
of the trade-offs between  efficiency and  flexibility (Redman, 1999) a  resilience 
framework acknowledges that vulnerabilities are inherent to any system (nelson 
et al., 2007). 

Trade-offs and  surprises

Surprises are a function of uncertainty. they refer to any discontinuity between 
actual process or outcomes and the expected processes and outcomes (Kates and 
Clark, 1996; gunderson, 2003). they include local, discrete events and  cross-scale 
interactions, as well as novel situations that are unique to a particular area or  popu-
lation (gunderson, 2003). in relation to climate change, surprise relates not only 
to the occurrence of an event, but also its timing and intensity. Climate  change is 
predicted to increase the variability of climate events ( ipCC, 2007), which will 
increase the possibility of surprises. 

 Climate change offers no guarantee that the past will be a good predictor of 
future risk, or that  technological adaptations will be adequate or appropriate. 
Adaptation activities directed towards specific risks reduce the range of choice 
available in the future to deal with surprises (Walker et al., 2006). For example, 
significant  investments in infrastructural improvements designed to address a spe-
cific threat (such as  sea level rise) are not easily reversed or adjusted in response to 
new  emergent risks, such as  coastal ecosystem  collapse. in the absence of  infor-
mation about  feedbacks and potential new risks involved in the interaction of 
changing social , economic and ecological conditions the vulnerability approach 
can lead to a failure to anticipate new, emergent vulnerabilities affecting dis-
tinct  populations. the  north-east  Brazil case demonstrates that  business as usual 
in relation to climate  variability –  humanitarian relief – may no longer suffice 
under increasing variability and surprise events. the social and economic strain 
may become incompatible with future climate regimens. in contrast, a  resili-
ence approach  is designed to address surprise. timmerman (1986) distinguishes 
between negative and positive surprises, what he terms  ‘catastrophes’ and ‘epiph-
anies’ and argues that a resilient system is one that avoids  catastrophes and fosters 
epiphanies. therefore, recognition of the potential for unanticipated  feedbacks 
and  non-linear responses of a system becomes part of the process of adaptation. 
Although some actions may result in a system less adapted to current conditions 
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(due to trade-offs between adaptation and  resilience), a  resilience-based  pol-
icy framework is intended to enhance the capacity of society to learn from such 
outcomes and adjust  goals and  interventions accordingly (nelson et al., 2007). 
nevertheless, ‘preparing for surprise’ is not a policy panacea (Anderies et al., 
2007). Similar to dealing with uncertainty, under a  resilience framework, prepar-
ing for surprise requires tolerance of short-term losses.

Trade-offs and long-term  planning horizons

 Weather is a phenomenon that occurs at very discrete intervals, from minutes to 
days, at the most and a  weather forecast is used for planning short-term activi-
ties. this is familiar to most of us. Unlike  weather, climate is defined by averages 
of  weather over a period of years.  Seasonal climate forecasts – with a lead of 
 several months to a year – are used for  disaster management, agricultural decisions 
and  energy allocation decisions. Although users are faced with a steep  learning 
curve, these  forecasts are being integrated in decision-making structures in various 
 sectors.  Climate change forecasts, on the other hand, can provide time horizons 
of 100 years or more. planning over this time horizon is outside the experience of 
most individuals and  businesses, and certainly outside the normal planning hori-
zon for  public policy decisions. 

the  resilience approach prioritizes long-term system functioning. Whereas 
adaptation and  vulnerability approaches are biased towards the sensitivities and 
 exposures of the present generation,  resilience demands an intergenerational view-
point. perrings (2007; p. 15 180), for example, argues that probabilistic  predictions 
of potential policy outcomes are needed in order to take [public] ‘action now to 
protect the  interests of  future generations everywhere’. An adaptation approach, 
though based on  cost–benefit assessments by private agents, and thus apparently 
cost efficient, provides no guarantee of longer-term sustainable outcomes for the 
affected system. in the  vulnerability approach, the  public sector attends to the 
immediate  needs of small sectors of a  population as those  needs arise, while poten-
tially ignoring signals that the  sustainability of the entire system that supports 
that population and others may be at  risk. As illustrated in the goulburn Broken 
Valley case, past practice may be politically expedient on a year-to-year basis but 
not particularly adaptive to longer-term systemic change. in the  UK, for example, 
the national government has for decades protected the relatively small settlements 
along the  norfolk  coast from  sea level rise and coastal erosion at considerable 
national expense. only recently has this  vulnerability approach been revaluated as 
too expensive and ultimately ineffective. nevertheless, a  resilience approach faces 
significant obstacles in terms of  political legitimacy if it privileges the long-term 
 public good over immediate  human needs.
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While it is undeniable that climate policy will require attention to existing pop-
ulations that face high  exposure and  sensitivity to climate-induced harm, it is also 
possible that attention to the position of these  populations within the broader  social 
system may enhance  policy  flexibility, without necessarily loss of  political expe-
diency,  equity or  legitimacy. For example, a recent  global attitude survey suggests 
that even very impoverished populations do see the big picture and understand the 
potential negative implications of a trade-off between their short-term gains in 
 welfare and longer-term  exposure to  risk and harm through  environmental degrad-
ation (pew Research Foundation, 2007). governments can help vulnerable popula-
tions  by partially buffering short-term harm while  investing to reduce uncertainties 
associated with future broader  social welfare gains. Current work in  north-east 
Brazil does just this with a  planning approach that distinguishes between prep-
aration for specific  drought events and long-term development needs (nelson and 
Finan, 2009). the challenge in a  vulnerability approach is creating a buffer over 
the short term while making gains in addressing the underlying inequalities.

Conclusions

From this comparison of the three approaches it has become clear that the approach 
used in climate policy formulation can have subtle and not-so-subtle  impacts. 
Whether a vulnerability, adaptation or resilience approach is used brings with it 
a host of hidden assumptions and implicit trade-offs. only through the open dis-
cussion of the problem and the explicit clarification of priorities associated with 
 different  solutions can a policy be developed that addresses the myriad  needs that 
are exposed by  climate change. these  needs include those of the already vulnerable 
to economic and  social change; the newly vulnerable to  weather-related  impacts; 
and those who will be required by the policies developed to assist those who are 
affected. these debates need to be played out in the public arena to ensure that 
there is negotiated consensus on the means to move forward. Without such con-
sensus the  legitimacy of any climate change policy is debateable. A starting point 
for this debate is to clarify policy  goals and explicitly identify  winners and losers 
to ensure that adequate buffering systems can be put in place during  transforma-
tion, for example in the case of  Brazil from an area supported by  drought relief to 
one which is not, or in the case of goulburn Broken Valley from an agriculturally 
intensive area to a less intensively farmed area.

trade-offs will be associated with the adoption of each policy approach to deal 
with climate change or  variability. on the one hand, in climate policy it is clear that 
the  moral/ethical concerns of vulnerability are central to  decision-making – and that 
is the strength of vulnerability approach – nevertheless,  vulnerability approaches 
can result in counterproductive policy, if these approaches prohibit  investment in 
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future systemic  resilience. on the other hand, while resilience approaches  appear 
efficient and appropriate for many challenges in ecological system management, 
enhancing the  resilience of  social–ecological systems requires engaging with the 
reality of  policy-makers who are morally obligated to protect their most sensitive 
constituencies – and face a general political intolerance for disturbance and loss of 
any scale. Adaptation approaches may be the most palatable and expedient in the 
context of Western democratic decision systems, yet run very high  risks of ignoring 
the most vulnerable and enhancing the  sensitivity of the  social–ecological system 
to multiple, interacting  stressors at different spatial and temporal  scales. Ultimately 
all approaches may well need to be combined to ensure that climate change policy 
addresses the many  needs of the multiple  stakeholders.

to better understand the trade-offs inherent in these approaches further research 
is required to identify where each approach is best utilized. Are there conditions 
wherein only one approach or a combination of two or three will generate the most 
supported and the most effective  solution? more work on the identification and the 
relative  importance of  decision-makers’ values in  policy-making     is also needed, 
both to assist with the decision-making process, but also to ensure that the hidden 
assumptions and disparate uncertainties in  climate change policy are clearly and 
openly debated.
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Introduction

this chapter explores the relationship between culture and adaptation in theory and 
practice. our aim is to make clear the important role that culture plays in enabling 
adaptation, and show how  community-based adaptation is well placed to promote, 
rather than challenge, individual and shared concepts of  well-being.

our intention is to step back from the typical jumping-off point for ‘good develop-
ment’, which emphasises community  participation, and to unpack the  relationships 
between individual well-being, culture, community and adaptation. to this end, we 
commence with a brief review of the principles of community-based adaptation, 
before exploring its relationship to notions of the individual, community and culture 
taken from  political philosophy. in particular, we rely on thinking that has emerged 
from debates over the role of culture and community in the life of the individual 
that have emerged from attempts to resolve liberal (predominantly  individualist) 
and  communitarian (community focused) views of society.

this body of work is instructive as it reveals, first, the importance of culture to 
individual well-being, and second, the limits that culture places on the freedom of 
individuals and communities to embrace change. in the final section, the implica-
tions of this understanding for community-based adaptation are drawn out through 
examples of practical Action’s experiences, demonstrating how the  ‘community 
based’ approach is able to recognise and respond to the different roles that culture 
assumes in adaptation  .

it should be recognised that this chapter reflects  practical Action’s experiences 
of adaptation and as such is a first step in exploring the complex relationship 
between cultures, communities and  climate change. however, it is hoped that by 
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 explicitly identifying the importance of culture, this paper will help ngos work 
more effectively in support of communities that are affected by climate change.

Cultures, communities and adaptation

it is the premise of this paper that culture has an important role to play in the 
process of adaptation. Stavenhagen (1998) suggests three definitions of culture: as 
capital, as  creativity, or as a total way of life. here, the third view is assumed in 
reference to culture, meaning ‘the sum total of the material and spiritual activities 
and products of a given social group … a coherent and self-contained system of 
 values and symbols as well as a set of practices that a specific group reproduces 
over time and provides individuals with the signposts and meanings for  behaviour’ 
(Stavenhagen, 1998, p. 5).

however, the need to adapt to climate change may pressure individuals and 
 communities into changing  livelihoods,  lifestyles or patterns of  behaviour, poten-
tially challenging existing notions of culture. A series of questions arise: does, 
and if so how does, a shared culture provide, alter or  limit the  options for adapta-
tion? how and why do individuals within communities respond to the prospect of 
changes to their lives and livelihoods? And importantly, what lessons emerge for 
those working to secure lives and livelihoods in the face of climate change?  

Stavenhagen’s definition of culture suggests an important interdependence 
between groups and individuals. the prospect of the  autonomy of individuals being 
limited by the communally held cultural environment has long been of  particular 
interest to political philosophers, as it forms a focus of the disagreement between 
the liberal and  communitarian schools. Will Kymlicka and Joseph Raz in particu-
lar have sought to clarify the nature of the relationship between the individual and 
their cultural  community. Raz and Kymlicka are by no means the only philosophers 
to approach this issue, which is central to the  communitarian school, nor are they 
by any means the first. See, for example, Van dyke’s earlier work on the liberal 
approach to group rights (Van dyke, 1977), or, earlier still, hegel’s critique of  liber-
alism and the  interdependency of the individual and   community (Kymlicka, 2002). 
their work offers valuable insights for those attempting to understand the role of 
culture in the life of individuals and how it relates to the challenge of adaptation.

Well-being and cultural context

Raz (1988) considers the nature of communal living in terms of personal   well-being, 
which he deconstructs via  goals and social forms. A person’s goals are important 
to Raz’s analysis because well-being is considered from the point of view of the 
individual. goals are different from the biological  needs of shelter, food and so 
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forth, and instead incorporate plans, relationships and ambitions, are consciously 
held, and play an implicit role in the actions and reactions of the individual. thus, 
‘improving the well-being of a person can normally only be done through his goals. 
if they are bad for him the way to help him is to get him to change them, and not to 
frustrate their realization’ (Raz, 1988, p. 291).

Social forms are defined similarly to Stavenhagen’s culture, as shared  beliefs, folk-
lore, collectively shared metaphors and the like. Social forms pervade an individual’s 
decisions, such that ‘a person’s well-being depends to a large extent on  success in 
socially defined and determined pursuits and activities’ (Raz, 1988, p. 309). thus, ‘a 
person can have a comprehensive goal only if it is based on existing social forms, i.e. 
on forms of  behaviour which are widely practiced in his society’. Which is to say that 
goals cannot be selected by an individual in a purely objective manner; the important 
aspects of one’s life are deemed so with reference to social forms. thus ‘engaging in 
the same activities will … have a different significance in the life of the individual 
depending on the  social practices and attitudes to such activities’ (Raz, 1988, p. 311). 
this latter point has particular significance for those working internationally on adap-
tation, as it draws attention not only to the potential inappropriateness of her or his own 
views on the best  adaptation options, but also to the fact that a successful adaptation 
approach in one location will not necessarily translate to a different cultural context.

Raz’s model allows analysis of the mechanisms of  social interaction and  personal 
 well-being. importantly, the structure of goals (important life plans) and social 
forms (culture) helps to place individual  autonomy and well-being in a  cultural 
context. Kymlicka (1989) offers broadly similar analysis, but refers to the need to 
‘see value’ in the activities that make up our goals. however, the range of options 
in which we may see value is limited by the cultural ‘context of choice’. Analogous 
to social forms, the context of choice determines the importance of our actions, as 
those actions ‘only have meaning to us because they are identified as having signif-
icance by our culture, because they fit into some pattern of activities which can be 
culturally recognised as a way of leading one’s life’ (Kymlicka 1989, p. 189, empha-
sis in original). the phrasing here is evocative of Raz. interestingly, Kymlicka also 
offers empirical  evidence to demonstrate the interdependence of the individual and 
society. For example, the practice by oppressive regimes of attacking  identity and 
culture provides  evidence of the importance of  cultural heritage in providing indi-
viduals with ‘emotional  security and personal strength’ (Kymlicka, 1989, p. 193). 
this points to the  power of identity politics, and is the complement of the subjec-
tive sense of group membership that is heightened when communities are placed 
under threat (Cohen, 1999).

the views of Kymlicka and Raz invite tentative answers to the questions 
raised by Stavenhagen’s definition of culture at the start of this section. Kymlicka 
 summarises his overall conception as ‘how freedom of choice is dependent on social 
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practices,  cultural meanings, and a shared language’. Accordingly, ‘[o]ur  capacity 
to form and revise a conception of the good is intimately tied to our  membership 
in a societal culture, since the context of individual choice is the range of options 
passed down to us by our culture’ (1995, p. 126). Similarly, for Raz, well-being is 
defined in reference to social forms, as it depends ‘to a large extent on success in 
socially defined and determined pursuits and activities’ (1988, p. 309). the impor-
tance of maintaining  well-being or self-respect suggests that  adaptation options 
are  limited: not every available option will resonate with local social forms (a 
truism in even the most laissez-faire cultures). For example, to suggest the use of 
human waste in composting would be met with abhorrence in some cultures. Yet 
this approach is commonplace in some communities, reinforcing Raz’s view that 
the same activities have a different significance in different places. however, a 
more positive reading of Raz and Kymlicka’s analyses suggests a productive role 
for culture, in which social forms and the context of choice define opportunities for 
adaptation, and suggests that for success, proposed changes should be rooted in or 
build on  local culture.

the above analysis also suggests that individuals and communities will respond 
to the prospect of change differently depending on how and why change emerges. 
Kymlicka points out that the importance of  community and identity can alter in 
different circumstances, a fact that becomes shockingly evident when identity  poli-
tics spills over into violent conflict . the subjective sense of group identity may 
be reinforced amongst communities that are disenfranchised, face competition for 
 resources or are threatened by existential danger. however, this observation is not 
the same as suggesting that culture is necessarily resistant to change, and it is 
wrong to paint cultures as fixed unchanging entities across space or time. Rather, 
it suggests that changes that are perceived as a threat to culture are likely to be 
resisted, closing down opportunities for developing the local context of choice. For 
example, proposing petty trading as a  livelihood opportunity for women in some 
areas of  pakistan, where women’s freedom to work outside the home is strongly 
constrained, is likely to meet with resistance. moreover, the proposal itself, show-
ing lack of  sensitivity to social forms, could constrain future  dialogue. Changes 
imposed from outside should therefore be avoided, and instead the full involvement 
of communities in the process of adaptation should be promoted: in short, change 
should be developed from within cultures rather than from without.

Culture and community-based adaptation

the community-based adaptation approach implicitly acknowledges these prin-
ciples. however, it is our belief that explicit reference to the role of culture is 
necessary to ensure that this inherent strength of community-based adaptation is 
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delivered in practice. Community-based adaptation has been defined as a process 
focused on those communities that are most vulnerable to  climate change, based 
on the premise of understanding how climate change will affect the local environ-
ment and a community’s  assets and capacities (huq and Reid, 2007). it is rooted 
in the local context and requires those working with communities to engage with 
indigenous capacities,  knowledge and practices of coping with past and present 
climate-related  hazards. the difference between a  community-based adaptation 
project and a standard development project is not principally in the  intervention, 
but in the way the  intervention is developed: not what the community is doing, but 
why and with what  knowledge. the aim is to enable the community to understand 
and integrate the concept of  climate risk into their livelihood activities in order to 
increase their  resilience to immediate climate variability and long-term  climate 
change. Community-based adaptation is essentially an action research approach to 
the problem of climate change impacts on livelihoods .

By seeking to work with communities to identify local problems and  locally 
appropriate solutions, community-based adaptation can naturally build on social 
forms (working with cultures) and provides an opportunity to extend the local 
 context of choice (effecting change from within, through  dialogue and developing 
a local understanding of the challenges of climate change ). Rooting the process of 
adaptation in communities allows important communal practices and collectively 
held metaphors or sayings to be identified and used to facilitate change from within, 
rather than attempting to force change from without. in particular, cultures that lack 
a  tradition or history of adaptation (to climate or other environmental challenges) 
require an approach that builds from existing social forms and is  sympathetic to 
local notions of  well-being. this may be more or less of a challenge depending on 
how radical a  transformation is required and whether the existing cultural context 
of choice is narrowly defined or deeply entrenched.

the role of culture outlined here indicates the need for a nuanced approach 
to adaptation that is grounded in a highly developed appreciation of local  social 
dynamics. it may be that situations are encountered ‘where  “local culture” is 
oppressive to certain people’ and may rob the most vulnerable within a group of 
a voice (Cleaver, 2001, p. 47). however, an understanding of culture can also help 
to transcend a simplistic view of  power relations as oppressive, and instead point 
to the complex role that  power holders play in well-being and the entry points that 
they offer into communities (ensor, 2005, p. 266). Community-based adaptation 
demands that a line is walked between the ‘we know best’ and ‘they know best’ 
positions (Cleaver, 2001, p. 47) by seeking to work within cultures to build and 
develop  dialogue on the challenges of  climate change. As twigg notes in the con-
text of disaster-resilient communities, success will see the approach to adaptation 
become a shared community value or attitude. however, reaching this point also 
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requires an enabling environment – a ‘political, social and cultural environment  
that encourages freedom of thought and expression, and stimulates inquiry and 
debate’ (twigg, 2007, p. 26). engendering such an environment may be a key 
challenge in the process of moving  community-based adaptation beyond isolated 
 development projects and into institutionalised policy frameworks .

Experiences of culture and adaptation

this section reflects on the framework presented above, using examples from 
 practical Action’s experience to illustrate how community-based adaptation can be 
successful when it builds on existing social forms and effects change from within 
cultures, and where communities are well versed in the need for adaptation to 
harsh environments. these three elements are the central implications of the analy-
sis of culture, well-being and adaptation, but do not operate in isolation from each 
other. As Figure 14.1 illustrates, these dimensions can overlap when the process of 
adaptation is played out.

Figure 14.1 highlights the need to understand the cultural context when  considering 
approaches to adaptation. in particular, the overlaps between the  circles are instruc-
tive: cultures without deeply entrenched  cultural norms and that have experience 
of adaptation may still be more responsive to approaches that  recognise rather than 
challenge important social forms (overlap between circles 3 and 1). Similarly, adap-
tive cultures may be best served by approaches that effect change through seeking 
to extend the local context of choice, which (however flexible) will still have limits 
(overlap between circles 3 and 2). the identification of important social forms may 
be sufficient on its own to suggest  adaptation options, or can be used as a starting 

Figure 14.1 Culture can play multiple roles in community-based adaptation.
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point to build change from within cultures (overlap between circles 1 and 2). the 
following sections explore these approaches with reference to Figure 14.1.

Building on local social forms

Key concerns around  climate change in the upland regions of nepal are  soil 
 erosion,  landslides and  flooding, which have increased as poor  forest management 
and the clearance of trees on sloping land have combined with increasingly severe 
 rainfall. in affected communities,  hinduism and  Buddhism provide strong and 
long-standing social forms, framing and informing individual and communal life. 
Both  religions have close links to nature, suggesting an entry point for develop-
ing  natural resource management responses  to climate change. in  hinduism it is 
regarded as a sin to destroy the banyan and the closely related peepul or bodhi 
trees (Ficus religiosa), which are sacred and associated with temples.  Rivers are 
also sacred and importance is attached to keeping water sources clean through the 
protection of trees and plants at the spring or source. in  Buddhism avoiding harm-
ing nature is a central concept, suggesting synergies with  biodiversity  conservation 
and building  environmental resilience.

Whilst religious  beliefs and practices are a core part of the local  culture and 
value system, they have not translated into a wider demand for  conservation or 
natural resource management. in working with the local communities,  practical 
Action has been able to frame soil and tree management in terms of their reli-
gious value, generating an environment in which the  community is receptive to 
tree planting and new  land management techniques. By adopting an approach that 
resonates with local social forms, the  intervention has been readily adopted, with 
the effect of empowering people to protect their  assets and resources and  reinforce 
their  livelihood  security in the face of increasing  rainfall variability.

Similar lessons are found in the very different context of the pastoralist commu-
nities of north-eastern  Kenya. living in areas where  rainfall is below 250 mm in 
a normal year and crop cultivation is not feasible, a  tribal culture has evolved over 
centuries built around  livestock breeds that are capable of surviving through  graz-
ing and browsing the sparse vegetation. Social status, activities and roles by  gender 
and  age are all based on the finding of water and pasture for livestock, through pat-
terns of seasonally based  nomadism. Community and family  resilience to disasters 
( droughts,  el niño-related  floods and tribal  conflict) is increased through diversity 
of livestock and  herd management, based on the differing  preferences for  grazing 
and  needs for  water of goats,  sheep, cattle and  camels. Social  identity for pastoral-
ists is strongly linked to livestock, even when individuals move out of their local 
social groups through  education. it is common for such people, even though they 
may be city-dwellers, to own large  herds that are managed by family members .
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Several factors have impacted over decades to threaten the viability of pastoralist 
 livelihoods. however, experiences of  climate variability, manifested in increased 
length and  frequency of  droughts, floods and  disease, have increased the  vulner-
ability of these communities to the point of threatening the viability of a culture 
and livelihood that is in tune with a very harsh environment. in recent years, a 
succession of crises precipitated by severe  droughts has led to high death rates 
in livestock, and has forced large numbers of pastoralists into settlements as dis-
placed persons. traditional  coping strategies based on systems of livestock gifts 
and loans have been eroded through the massive loss of herds . With small remain-
ing herds, there is a real problem in terms of livelihoods, particularly for young 
unmarried men, who would have had the role of warrior–herders in remote camps. 
the  Kenyan education system, which values  agriculture and settled existence, fur-
ther undermines pastoralist values . So, as  education becomes available to more 
families as they settle close to schools, this further erodes the tribal society’s 
 coping mechanisms: as children attend school instead of  learning their role as 
 herders, vital  environmental  knowledge is not passed on. this in turn erodes the 
status of elders as keepers of  traditional knowledge because  traditional knowledge 
is no longer seen as relevant.

Community-based adaptation efforts have differentiated between the newly set-
tled communities and those who remain as livestock keepers. the newly settled 
communities include the most vulnerable members of society –  female-headed 
households and the  elderly. A central adaptation challenge here is to identify new 
livelihoods that can fit into a strongly value-laden society. moreover, alternatives 
must be appropriate for groups that possess very few  resources, limited in the best 
case to a donkey and a few goats. discussion with the whole  community, includ-
ing elders, revealed options including donkey-based small  businesses development, 
such as carrying water and other goods using donkey and carts and cultivation and 
marketing of aloe for export.

Women are the traditional donkey handlers within pastoralist society, making 
donkey-based haulage an attractive option as it is both livestock-based and open to 
women.  Wild aloe harvesting was an activity carried out by women in the  nomadic 
camps but is now prohibited as aloe is a protected  species. Aloe cultivation, how-
ever, enables those in settlements to continue this work. Both of these  interventions 
have therefore sought to capitalise on existing social forms and have been well 
received by the whole community as a result.

For those still able to be livestock keepers,  practical Action’s work has explicitly 
focused on securing  livelihoods that are the key element of a deeply entrenched 
 local culture and value system. during a severe  drought in 2006 community elders 
strongly expressed a need for support to enable their livestock to survive . As it 
was clear that development work could not continue if livestock  mortality was 
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very high, fodder (rather than  food aid) was provided as a response to the extreme 
conditions. the success of this  intervention has been reinforced through the provi-
sion of basic animal  healthcare training for community-selected individuals. As a 
result, survival rates of livestock during  drought and  floods have improved,  herds 
have been maintained, and a few people have been able to earn a new livelihood as 
animal  healthcare workers .

each of the strategies outlined above are versions of those illustrated by circle 1 
in Figure 14.1, in that they not only build on existing social forms but support and 
respond to the  needs of the  local culture. As a result they have been welcomed by 
the communities involved. however, a key challenge that remains in the  Kenyan 
context is finding new livelihood options for young men in the warrior  age group 
that build on social forms and resonate with their need to demonstrate cour-
age and strength.  options for adaptation will need to identify and retain those 
aspects of their traditional activity that are key markers of social status – even if 
confrontational displays of strength are no longer an option. Failure to recognise 
and work with the traditional needs of this group  risks  disenfranchising and 
alienating a key section of society who may, in the worst case, seek to reinforce 
their  identity through recourse to violence. Strategies to address this issue lie in 
the intersection between circles 1 and 2 in Figure 14.1, building on important 
existing  cultural markers but in such a way as to extend the context choice and 
effect a change that is acceptable within the community. ensor (2005) discusses 
a successful example of this strategy, in which  female genital mutilation is rec-
ognised as a key signifier of social status for all  generations of a girl’s family. 
in this example, an alternative to the traditional rites of passage was developed, 
known as ‘circumcision by words’. the approach retains all the important cul-
tural elements of a traditional coming of  age ceremony, but without damaging 
and dangerous cutting.

the strength and depth of the ties between the pastoralist livelihood and culture 
mean that the broader question of livelihood viability in the face of  climate change 
is also tied to cultural survival. pastoralism will depend on the government of 
Kenya developing an  institutional and  policy framework that recognises and seeks 
to support, rather than undermine, pastoralist peoples’ culture and  values.

Effecting change from within

in  pakistan, practical Action has been working with a partner, the Rural 
development policy institute (Rdpi), with a formerly pastoralist society in the 
thal desert region in  punjab between the  Chenab and  Sindh/indus rivers. Until 50 
years ago, the area’s  population lived in scattered hamlets of six to ten  households 
comprising one extended family, owning large  herds of  camels (up to 600 animals) 
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 grazing a wide area of desert scrub, with each hamlet lying close to a well-based 
water source. in the 1960s–70s, huge  irrigation channels were developed by the 
 government, drawing water from the  rivers to open up the land to  agriculture. 
 grazing lands which had been a common property  resource were taken and peo-
ple were encouraged to grow  wheat and  grain: as the availability of  grazing land 
diminished, there was little choice.  perceptions of  climate change in this region 
are that rains are less regular, and that seasons are becoming harsher. however, 
it is hard to separate climatic  impacts from those due to the  ecosystem disruption 
caused by the transition to  agriculture. While  agriculture has brought increased 
wealth for some communities, rising input prices and increasingly erratic rainfall 
patterns are leading to high levels of indebtedness for many farmers. in the last ten 
years many  community members have migrated to towns in search of  employment, 
leading to the desertion of hamlets by all except the  elderly.

traditionally, livelihoods were based around sound natural  resource  manage-
ment and many customs and sayings linked to the weather were used to regulate 
 behaviour. For example, in a study of  local knowledge on climate, members of 
several villages talked about the emergence of the Sohal star as an indication that 
the severity of summer was coming to an end, and how sighting it would determine 
the change of seasons and a change of activities. this  knowledge does not apply to 
a crop-based livelihood, and is no longer seen as relevant by younger  generations, 
who prefer to listen to the radio for their  weather forecasts.

Although in some years agriculture yields a good income, it is becoming less 
viable.  Alternative rural livelihood options are not obvious. through a process 
of identifying  cultural values, community-based adaptation has focused on rais-
ing  awareness of traditional  knowledge of sound environmental management . 
Changes in lifestyles and livelihoods have been brought about through a process of 
discussing the value of planting trees that were once employed for multiple uses: 
for fruit, fodder and fuel. Similarly, by reawakening an appreciation of the value 
of the  camel in withstanding  drought through the revival of traditional festivals of 
 camel dancing, the status of the  camel has been revived. in the process, those with 
land that has not yielded well have been encouraged to allow their land to revert 
to natural desert  vegetation that is suitable for  grazing. these adaptation strate-
gies are predominantly circle 2 approaches (Figure 14.1), in which the focus is on 
extending the context of choice beyond existing options ( migration). By reviving 
 traditional knowledge and the festivals that celebrate and communicate it, accept-
able and appropriate alternative livelihood strategies have re-entered the commu-
nal consciousness and thus the context of choice.

however, as in northern  Kenya,  climate change adaptation in this region will 
require government policies that support  local culture and traditional  land uses that 
are environmentally appropriate and work with the climate.



Community-based adaptation and culture 237

Adaptation as part of culture

it is important to recognise that just as some cultures may be deeply and narrowly 
defined and thereby resistant to change (or certain types of change), in others adap-
tation and  flexibility are or have become part of life (circle 3 in Figure 14.1). this 
can be seen to an extent in the  Kenyan pastoralist system, in which  flexibility has 
emerged as a necessary strategy to exploit a harsh environment, but is constrained 
within strong  cultural norms. the precarious and marginal livelihoods of sand-
bank dwellers in  Bangladesh have engendered a more fundamental adaptability. 
 Bangladesh is the  floodplain for several large rivers flowing from the  himalayas. 
the  rivers change their course annually during the  monsoon season when vast 
areas of the country are routinely submerged. Whilst the flow of these rivers is 
projected to increase as  glaciers melt under the influence of  climate change, even at 
present it is not unusual for large areas of land to disappear on one side of the river, 
while new sandbanks emerge on the other. despite this, the banks support a very 
marginalised  population who, due to  population growth, are forced to live on the 
 erosion-prone banks of large rivers.  erosion results in  community members losing 
most of their  assets (and of course their land) several times in a decade, forcing 
them to relocate. For these sandbank-dwellers,  resilience and adaptability are key 
survival  skills, and have become, perhaps, part of their defining culture .

 practical Action has worked with these communities to identify key  vulnera-
bilities and develop technologies that build on practices already in use in similarly 
affected communities so that  resilience is increased and livelihoods strengthened. 
For example, fish is a key ingredient in local diet, but during the  monsoon season, 
the river’s flow is too strong for local  fishing boats.  Flood water however creates 
additional temporary water bodies, giving the opportunity for fish cultivation. By 
training people to construct cages from bamboo and netting, families are enabled 
to breed fish for food and income generation. As  floods worsen and longer periods 
of  inundation are experienced, the planting of crops is delayed. By developing 
floating vegetable gardens – a practice prevalent in  coastal regions – using locally 
available materials, seedlings can be reared ready for planting as soon as flood 
waters recede.  practical Action’s experience of working with these communities 
has been that their lack of resources and limited government support,  information 
and  infrastructure has left them with a cultural context of choice that is neither 
deeply entrenched nor narrowly defined. Rather, they have embraced adaptability 
as a part of their cultural response to their harsh environment. the people have 
shown themselves to be open to developing new practices and livelihood options 
that strengthen their  coping strategies. note, however, that whilst this  suggests 
a context that is receptive to changes in livelihood strategies, strong cultural 
forms still need to be recognised: reflections on  practical Action’s experiences 
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in  Bangladesh highlight how ‘pre-existing [formal and informal  institutions 
and  patterns of  behaviour] should not only be acknowledged, but incorporated 
into  policy or project design and approach, rather than bypassed or challenged .’ 
(lewins et al., 2007, p. 33). Adaptation  interventions must acknowledge that even 
in the most flexible societies, the mechanisms of change will inevitably be framed 
by a  cultural context that may be the entry point for  interventions (intersection of 
circles 3 and 1 in Figure 14.1) and offer opportunities for change (intersection of 
circles 3 and 2 and the intersection of circles 3 and 2 and 1).

Conclusion

Community-based adaptation is well placed to work with a fuller understanding 
of the relationship between culture and adaptation. the analysis presented here 
provides insights into the interplay between culture, well-being and adaptation, and 
offers potentially overlapping options for action: through building on social forms, 
through extending the context of choice and effecting change from within, and by 
recognising and capitalising on the adaptability inherent within culture. the exam-
ples illustrate that by seeking to work with communities to identify local problems 
and locally appropriate  solutions, community-based adaptation can naturally build 
on local social forms. Rooting the process of adaptation in communities allows 
important communal practices to be identified and used to facilitate change from 
within, rather than attempting to force change from without. Whilst some cultures 
exhibit a readiness to embrace change, others lack a  tradition or history of adapta-
tion and require an approach that builds from the existing cultural context and is 
sympathetic to local notions of  well-being. it is our hope that by better understand-
ing the underlying and ever-present relationship between culture and adaptation , 
those working with communities affected by  climate change will be in a position to 
capitalise on the inherent ability of community-based adaptation to support a proc-
ess of change that both addresses the  climate challenge and maintains individual 
and collective well-being .
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Introduction

on 16 August 2004, the Boscastle harbour flood occurred in  north  Cornwall, 
england. one hundred tons of water per second funnelled through Boscastle that 
day, destroying shops, uprooting trees, and sweeping cars and caravans out to sea. i 
use the case of Boscastle as an illustration of the subordination of local knowledge 
regarding adaptation to  climate, and the implications these actions might have for 
 climate change policy. Flooding is a regular event in the region, and indigenous 
Cornish have a long history of adapting to it. their  knowledge about local  hydrol-
ogy contrasts sharply with that of recent non-Cornish incomers to the area and of 
government officials, who viewed the flood as an unusual event possibly caused by 
global warming.

in this chapter, i illustrate how various  policy decisions implemented since 
Boscastle ceased to be a manor in 1946, and particularly due to the influence of 
 tourism, have reversed the effectiveness of local adaptive behaviours. Although 
the focus of this chapter is on Boscastle (as shown in Figure 15.1), the observa-
tions shed light on related fields of enquiry, most significantly the importance of 
using historical knowledge to inform decisions about development and  manage-
ment of local environments, as well as the problem of  public  participation in 
formulating  adaptive responses to climate change. this research is based on 
20 months of ethnographic fieldwork carried out from September 2003 to may 
2005 in north Cornwall, with two bouts of follow-up research in december 2005 
and January 2007 .

the notion that climate is a social construct and not an intrinsic feature of nature 
has for some time received the attention of human geographers and historians of 
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science (for example glacken, 1967; Stehr, 1997; Fleming, 1998; thornes, 1999; 
Jankovic, 2000). hulme (2008) for example, points out that the physical dimensions 
of climate are imbued with  cultural meaning, and to detach climate from  culture 
diminishes both its significance and our ability to understand it. Anthropologists 
by contrast have taken a relatively modest interest in the way climate is socially 
constructed, and have generally ignored the socio-political and cultural dimensions 
of climate change, which have largely been obscured by debates over its causes 
and effects (Strauss and orlove, 2003). this oversight is rooted in the way various 
scholars implicitly view the concept of climate (outhwaite, 1983). Social theory 
suggests that concepts like  ‘landscape’ and ‘environment’ are socially and cul-
turally constructed, yet we have generally not applied these insights to ‘climate’. 
We tend to view climate less as a concept than an objective  constraint on  human 
action, which partly explains why human adaptation to  climate variability has long 
dominated the interest of anthropologists (for example moran, 2000). in this way, 
anthropologists remain surprisingly unaware of cultural elaborations that produce 
what we label as ‘climate’, or how climate might be implicated in unequal  power 
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relations, this despite thompson and Rayner’s (1998) exceptional analysis of 
 cultural  discourses on climate, or given the insights of Cruikshank (2001), 
orlove et al. (2002) and others into  oral narratives and climate.

it should be acknowledged, however, that anthropologists throughout the 1980s 
and 1990s significantly advanced our understanding of how people ameliorate 
the effects of the physical climate, while at the same time exposing inequitable 
social policies that undermine local adaptations to  ecological uncertainty (for 
example leatherman et al., 1988). the long-established anthropological focus 
on behavioural adaptation to climatic  uncertainty in fact complements what 
geographers now call  ‘cultural climatology’ (thornes and mcgregor, 2003). the 
Boscastle disaster provides a unique opportunity to take a critical look not only 
at the ways in which  tourism transforms traditional environmental  coping strate-
gies, but also how climate change  discourse(s) mediates socio-political relations 
between the centres of  power in london  and the rural Cornish periphery. put in 
the words of a river expert with a non-government agency, the explanation that 
climate change caused the Boscastle flood was a ‘scapegoat’ depending on ‘how 
people position themselves for the action wanted’. these actions, like the flood 
itself, were played out in the media and consisted of competing  interests between 
the tourist lobby, environmental groups, politicians and government officials. 
largely overlooked in this struggle were the perspectives of local Cornish in 
Boscastle who, as i explain below, have considerable  knowledge about local 
 hydrology but are at a distinct disadvantage when it comes to shaping policies 
in their own district.

the lack of  knowledge about Boscastle on behalf of non-Cornish incomers, 
the national press, and government officials led to misunderstandings about the 
history of  flooding in Boscastle and its coexisting cultural communities, which 
in this chapter i refer to broadly as ‘locals’ and ‘incomers’.1 many locals contend 
that the 2004 flood was the result of inept government land  management prac-
tices, as much as of natural causes or  extreme weather associated with  anthro-
pogenic climate change. their local knowledge about flooding contrasts sharply 
with that of recent non-Cornish incomers to the area and government agents 
who viewed the flood as an unusual event possibly caused by  global warming. 
numerous scholars agree that the social and economic divide separating work-
ing-class Cornish from the class of Cornish-born but english-educated middle 
class, and non-Cornish incomers or ‘emmets’ as they are pejoratively known, has 
contributed to a distinctive Cornish  cultural identity (for example deacon and 

1  no formal mechanism (e.g. census) exists to track which individuals in the village are ‘local’. the principal 
sources for this information include postal letter carriers and other locals. throughout my research, i consist-
ently found the term ‘local’ applied to individuals whose surname reflects kinship relations in a particular 
locality. locals are ‘related to almost everyone in the village’ (personal communication).
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payton, 1993; Westland, 1997; hale, 2001). As we shall see, misunderstandings 
about the different communities of Boscastle and history of flooding in the region 
positioned the  needs of  tourism above a well-informed flood defence strategy 
(Clark, 2006) .

Climate and society scholars have taken a nuanced approach to the complex 
role climate plays in mediating notions of class and social  policy. Klinenberg 
(2003), for example, established that uneven social policies, more than climatic 
conditions, disproportionately impacted the  elderly and poor during the 1995 
 Chicago  heat wave that killed 700 people (see also Jankovic, 2006). i suggest 
that in the case of Boscastle rhetoric about climate change in both the media and 
government publications concerning the recovery effort of Boscastle, redirected 
scrutiny away from questions about government land management practices. it 
also produced a socially homogeneous and coherent view of the village where the 
opinions of Cornish locals, many of whom already feel marginalised in their own 
village by the  business  interests of non-Cornish incomers, were largely ignored. 
that is to say, climate  change discourse unintentionally obscured the social  com-
plexity and history of Boscastle. Rural Cornish villages such as Boscastle, in the 
words of parish priest, derek Carrivick, must be understood as ‘communities of 
communities’.

the purpose of this chapter however is neither to detract from the very real 
threat climate change poses to people and the environment, nor to argue one way 
or the other about the role climate change played in the Boscastle flood. instead, i 
focus attention on the subordination of local knowledge in instances of  decision-
making despite widespread efforts to enhance  participation and public input into 
decision-making (o’Riordan and Ward, 1997; Birch and odpm, 2002; Few et al., 
2007). i argue that climate change adaptation requires not only an appreciation of 
local knowledge, it requires a fundamental shift in the way bureaucracies manage 
their authority. Roger pielke has long argued that political views about  anthropo-
genic climate change produce a ‘built-in bias against adaptation’ which encourages 
  policy-makers to implement costly and ineffective  mitigation policies to cut carbon 
emissions, while prejudicing them against policies geared toward climate change 
adaptation (2005, p. 546). Although pielke analyses the implications of political 
bias against adaptation, his purpose is not to discern the pre-existing  motivations 
behind the politics. Yet these  motivations become critical when formulating  adap-
tive responses to climate change that necessarily involve public participation, 
because as the literature on participation and indigenous  knowledge suggests, the 
incorporation of local people’s knowledge into bureaucratic decision-making often 
has unexpected consequences (nadasdy, 2005) .

Critics of participation  discourse contend that participation is deeply 
embedded in relations of  power (for example Agrawal, 1995; Cooke and Kothari, 
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2001; nadasdy, 2003; Few et al., 2007). they conclude that  community-based  
participatory  models, which endeavour to integrate so-called  ‘indigenous knowl-
edge’, ‘local knowledge’,  ‘traditional ecological knowledge’ or  ‘experiential 
knowledge’ into existing  institutional structures, merely reproduce the views of 
government officials and extend the  power of the state (nadasdy, 2003, 2005). 
participation arose during the 1970s and 1980s as a well intentioned alternative to 
centralised  ‘top–down’ models of development. Believing that  ‘bottom–up’ par-
ticipatory approaches would both empower local people and be more sympathetic 
to local  needs, proponents of participation have settled on the view that when par-
ticipation fails, the problem is a technical rather than political one (Agrawal, 1995; 
nadasdy, 2005). But these assumptions have been widely questioned in the lit-
erature for several important reasons. For one, anthropologists have long regarded 
 ‘knowledge’ as a process that develops within cultural, political, economic and 
institutional contexts (Bulmer, 1967; evans-pritchard, 1976; Cruikshank, 1998; 
nadasdy, 2003). Colin Scott, michel Foucault, peter Brosius, paul nadasdy and 
numerous  Science and technology Studies scholars such as Bruno latour and 
Sheila Jasanoff have deftly explored the relationship between  knowledge con-
struction and power. nadasdy for instance has demonstrated that ‘environmental 
knowledge is produced and used in the context of state power and bureaucratic 
management’ (2003, p. 264). most significant for the purposes of this chapter is 
how indigenous environmental knowledge fares in the face of bureaucracy, despite 
overtures to public participation in decision-making noted by Few et al. (2007), 
o’Riordan and Ward (1997) and others.

nadasdy’s critical work on participation and  co-management reveals that par-
ticipation is a ‘culturally charged political undertaking’ that obscures the cultural 
nature of the relationships between local people and bureaucrats who formulate 
and implement  policy (2005, p. 220). he argues that in order for local knowledge 
to be integrated into decision-making, it must first conform to those criteria sanc-
tioned by state  power, a process that profoundly distorts or ‘constrains’ the way 
local people think about events. (nadasdy, 2003, 2005; see also Cruikshank, 1998). 
Rather than inviting an ‘alternative view’ into decision-making, participation dis-
tills the ‘lived-experience’ of local people into what is relevant to bureaucrats 
(nadasdy, 2005)  . this was illustrated in Boscastle on several occasions. in 2004, 
for instance, a household survey was commissioned by the  north Cornwall  district 
Council in partnership with the environment Agency. the survey asked Boscastle 
residents about the flood and what changes they wanted to see in the village (for 
survey see Atlantic, 2005). the survey did not differentiate locals and incomers. 
the environment Agency also conducted formal exhibitions to inform residents 
about the proposed Valency  Flood defence Scheme, and supposedly to solicit 
public input into a replacement bridge design.
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While formal exhibitions and household surveys appeared to engage Boscastle 
residents, the reality from the perspective of locals proved otherwise. in the words 
of one local, the environment Agency ‘say they consulted with locals … they use 
technical language that locals do not understand … and then they say they found 
agreement.’ By contrast, the environment Agency  in its final public report on the 
Boscastle  flood entitled, Living with the Risk states: ‘Rebuilding Boscastle has 
been a team effort involving residents,  businesses and organisations with an inter-
est in the village’ (2005b, p. 25). A local woman explained to me that she and other 
locals were in fact ‘disillusioned’ by the questions asked in the household survey 
and during exhibitions. in her words, they ‘didn’t ask the right questions … they 
asked questions that villagers would not have wanted asked.’ By way of illustration, 
she explained: ‘they would ask, “do you want a pink bridge or a blue bridge?” 
they didn’t ask, “do you want a bridge?” ’ She argued that the questions posed by 
officials merely gave the appearance of choice. not only did some local people feel 
that government officials failed to consider their views regarding the 2004 flood, 
they had little expectation that government officials would. ‘it’s a bit of a waste of 
time filling it [the questionnaire] out because we’ve seen it all before. if they don’t 
get the answer they want, they find reason to ignore it.’

As Few et al. (2007) and others have shown, illusions of participation (whether 
intentional or not) ‘can potentially do more harm than good’ (Few et al., 2007, p. 11). 
With these significant critiques of participation in mind,  participation remains an 
often repeated objective in  UK environmental management (o’Riordan and Ward, 
1997; Few et al., 2007). in this chapter i counter the prevailing  discourses about 
 climate change that subvert the local, and propose instead, that from the local, we 
can understand how  discourses on climate change obscure historically embedded 
and implicit  power relations – relations that undermine policies intended to tackle 
global warming .

Background

on 16 August 2004, an unusually powerful thunderstorm dumped 196 mm of rain 
in 4 hours at the head of the Valency  catchment which drains into the medieval 
 fishing village cum  heritage tourist site of Boscastle harbour in   north Cornwall, 
england, resulting in major  damage in the village (golding, 2005) (Figure 15.2). 
on that day, i was in the rural moorland  parish of Blisland some ten miles south 
of Boscastle where i had been living and conducting research into cultural con-
structions of  weather and climate since September 2003. the most useful part 
of my research was participating in and observing the daily activities of farmers, 
fishermen and villagers in  north Cornwall. When the Boscastle flood occurred, 
i was already established in the  community and it was largely through informal 
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conversations that i tried to understand how local people thought about the flood. 
in the months following the flood, i also conducted interviews with climate sci-
entists, ministers of parliament, BBC  weather forecasters,  environment Agency 
officials and non-government agents.

the British media played a significant role in perpetuating misunderstandings 
about Boscastle following the August 2004 flood. national press coverage was dra-
matic, often inconsistent in its details, and frequently attributed the disaster to glo-
bal climate change. For instance, 24 hours after the flood the Independent asked: 
‘A flash flood in the pan or a  rainstorm caused by global warming?’ And 48 hours 
after the flood the Guardian warned: ‘Britain should expect more  dangerous flash 
floods, catastrophic rain and hail  storms,  droughts and  heatwaves from the rapid 
changes in  rainfall patterns brought by global warming.’ Such headlines charac-
terised the barrage of tabloid, broadsheet and BBC  responses to the Boscastle 
flood. meteorologists and climate scientists by contrast were more cautious. david 
griggs, met office director of  Climate Research division, was loath to openly 
associate this isolated event with global climate change: ‘All we can say is we 
would expect to see more events like Boscastle with climate change’, he told me in 
February 2005. ‘We would never attribute the event to global warming.’  Boscastle 
locals were themselves circumspect about implicating climate change in the 2004 
flood because, as local historian and author Anne Knight told me, ‘this  [flooding] 
has happened many times’. incredulous about the media focus on climate change, 
she articulated the view of many local Cornish adding that climate change merely 
made the event ‘relevant to people up country’. it would be incorrect to suppose, 

Figure 15.2 debris dam, at Boscastle, Cornwall. (photo by david Flower.)
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however, that local people deny climate change or the problems it will likely bring 
to the region. Rather, their experiences reveal how our assumptions about climate 
change obscure other things.

the assumption that Boscastle residents were victims of climate change is prob-
lematic because it ignores the host of historical factors and institutional arrange-
ments that contributed to the flood. Questions about the extent to which  tourism 
might have played a role in the 2004 flood, for instance, were eclipsed by con-
cerns about how the flood would affect tourism in future. tourism in Cornwall has 
increasingly become an object of social analysis (for example Urry, 1990; thornton, 
1994; Andrew, 1997; Westland, 1997; hale, 2001), but  tourism in the context of 
 climate change has received little attention despite the British government’s con-
cern over the economic  impacts of climate  change. the  needs and  interests of 
the tourist industry in Boscastle went unquestioned because tourism is regarded 
by many government officials and county councillors as integral to the overall 
economic improvement of Cornwall today. the Cornwall  tourist Board points out 
that because Cornwall is one of the poorest counties in the  UK, which has qualified 
it for eU objective one funding since 1999, the tourist industry provides a vital 
source of revenue and jobs. tourism makes up more than a quarter of the Cornish 
 economy and is heavily subsidised through indirect government taxation.

even though economic alternatives to tourism are difficult to imagine in 
Boscastle, some locals are sceptical about the  benefits tourism brings to their  com-
munity. ‘We are told we cannot live without the tourist industry,’ a local woman 
said to me, ‘but we are paying for the bloody thing [through taxes, higher housing 
prices, car park charges, fuel, and food costs]!’ Critics of tourism in Cornwall sug-
gest that tourism might have negative  impacts on indigenous industries (Young, 
1973; Andrew, 1997), that tourism provides only low-skill, low-wage jobs (deacon 
et al., 1988; thornton, 1994; payne et al., 1996), and that the majority of tourist-
related enterprises are owned by people outside Cornwall – mostly coming from 
the south-east of  england where  institutions of centralisation are gathered (Urry, 
1990). detractors further argue that local taxation income to  resource services for 
tourism is especially burdensome for the Cornish rural working poor, who subsidise 
an industry that unduly  benefits holidaymakers and part-time residents from out-
side Cornwall. the 2004 flood reinforced the negative view about tourism held by 
many local people . For instance, when i expressed my bewilderment to a Cornish 
couple about the apparent influence of non-Cornish  business people in the com-
munity, they bluntly explained that the tourist industry ‘has a loud voice’, and then 
added, ‘they [incomers] think they are locals after living here only five years …  
[but] they have no experience of  flooding.’ in other words, the notion of ‘local’ is 
appropriated by incomers who produce new narratives about the community and 
environment based upon experiences developed outside Boscastle .
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geological  evidence indicates that  flash flooding has occurred in the Valency 
Valley where Boscastle is located since the  pleistocene (Anderson, 2007). the 
 catchment above Boscastle is approximately 20 km2; it rises to 300 m Aod 
(Above ordnance datum) and is approximately 7 km long. not only does the River 
Valency descend abruptly into Boscastle, it converges with the similarly steep 
River  Jordan in the lower portion of the village known locally as ‘Bridge’. in recent 
times, Boscastle experienced flooding in 1882, 1894, 1903, 1926, 1940s, 1950, 1958, 
1963, 2004 and 2007 (Clark, 2006). Based on modelling data by the institute of 
hydrology at Wallingford, flood consultants to the  environment Agency, the 
Agency concluded that the 2004 flood was an  ‘extreme event’ not likely to occur 
more than once in 400 years, thereby authorising harbour regeneration and a new 
 flood protection scheme (environment Agency, 2005b). the magnitude of the 2004 
flood compared with previous events is not in dispute. even so, along with Clark 
(2006), this chapter suggests that both the environment Agency and Wallingford 
group failed to accurately record and interpret historical flood data, or adequately 
employ local knowledge during their investigation of the 2004 flood. According to 
local people with whom i spoke, government agencies were indifferent to the  skills 
and  knowledge of locals ‘whose practical experience’, explained one villager, ‘was 
disregarded in preference for academic qualifications’.

on the surface, Boscastle today is a village of second homes, holiday lets, tourist 
shops and restaurants, and ‘Boscastle’s own families can no longer afford to live in 
the homes that had been theirs for over 800 years’ (Knight and Knight, 2004, p. 38). 
of the approximately 1000 full and part-time residents living in Boscastle, fewer 
than 200 are local Cornish. Yet as i have already suggested, these figures obscure 
the social complexity of Boscastle. Following the 2004 flood, June Runnalls, a 
Cornish woman in her eighties, wryly remarked to me, ‘proper Cornish would 
know better than to put their cottages at the bottom of that narrow valley.’ her 
comment possessed dual meaning. on the one hand, it was an observation about 
the conversion of ancient harbour fish cellars and warehouses into holiday homes 
and tourist shops in the valley bottom where flooding is historically known to 
occur. on the other hand, it was an implicit statement about the meaning of ‘local’ 
and its relation to knowledge of place . For example, the original medieval and 
elizabethan manor houses of Boscastle were both located in ‘top town’ near the 
high Street (main Street). Fore Street and high Street developed together as the 
original areas of  market and trade in Boscastle. most holidaymakers in Boscastle, 
however, do not that know top town exists because, as a local couple explained 
to me, the ‘tourist part of the village’ is located in ‘Bridge’ and ‘Quaytown’ in the 
valley bottom. the strenuous climb from Bridge to top town suggests that people 
made a conscious decision many centuries ago to build Fore Street and high Street, 
the true heart of the village, in a protected area far from the valley bottom. to 
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the annoyance of locals, both national and local press coverage of the 2004 flood 
described the valley bottom as the high Street and ‘heart of the village’.

From  fishing village to tourist destination:  
a brief history of Boscastle

to explore further how Cornish locals understand the  environmental history of 
Boscastle, and how they historically adapted to the vagaries of weather and climate, 
requires at least a cursory examination of Boscastle’s history. to begin, Boscastle 
survived as a manor for almost 900 years; all the inhabitants, shops and ventures 
of the village and surrounding farms existed in relation to the manor, the manor 
lord, and his agents. in the manor of Boscastle, manor workmen carried out the 
maintenance of the  Rivers Valency and Jordan and other watercourses built to con-
trol runoff and mitigate flooding. one of the descendants of these manor workmen, 
Roy pickard , who is now in his seventies and still lives in Boscastle, remembers 
how his grandfather managed the historic watercourses of Boscastle. manor work-
men cleared and maintained meticulously built slate storm drains, slipways and 
culverts, they managed banks and hedges built to direct runoff or strand debris 
in the  floodplain that might otherwise cause  debris dams, and each spring and 
autumn they cleared saplings and brush from the river banks and throughout the 
valley bottom. the  subsistence strategies of local tenants likewise contributed to 
river and valley maintenance. marshes planted with fruit trees, for example, attenu-
ated water runoff. tenants routinely collected faggot bundles and the manor gave 
tenants permission to gather fallen timber for their cooking and heating  needs as 
well as permitting them to cut hazel sticks for bean rows. these activities reduced 
the number of trees, dead limbs and brush that might otherwise wash downstream 
and block the upper and lower bridges of the harbour during heavy  rainstorms, 
which proved to be a serious problem in the 2004 flood.

profound economic and  social change in Britain and in much of the world antic-
ipated the sale of Boscastle manor in 1946; its properties were dispersed a decade 
later. in turn, the maintenance of historical watercourses, as well as the economic, 
social and environmental relations of the village gradually transformed. According 
to Roy pickard, maintenance of the Rivers Valency and Jordan began to decline dur-
ing the war years and the subsequent decade under the Rivers Authority. initially, 
the Cornwall River Board (1950–1965) and Cornwall River Authority (1965–1973) 
controlled  land drainages, streams and rivers in and around Boscastle. internal 
drainage Boards composed of district authorities and farmers also took part, all 
vying for limited funds divided between schools, roads, water drainages and  flood 
controls. Ultimately, the  national Rivers Authority (1989–1996), the forerunner 
of the  environment Agency, and then the Agency itself, took  responsibility from 
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the former ten regional  water authorities of  england and  Wales in 1996. today 
the environment Agency has  responsibility for  flood controls and land drainages 
throughout Cornwall. environmental management, in other words, shifted from 
 generations of tenants and workmen trained as apprentices and knowledgeable 
about the local environment to centralised decision-makers and increasingly distant 
bureaucratic agencies .

development and change of occupancies during the post-war years gradually 
altered or destroyed many of the  historical watercourses of Boscastle including cul-
verts, slipways, meadows and hedges. incomers renovated cottages and converted 
defunct shipping warehouses and fish cellars located in the valley bottom near the 
harbour into holiday accommodations and tourist shops (the area most damaged 
by the 2004 flood). Roy pickard despairs at the changes: ‘these culverts, after 
the manor was sold in 1946, gran’fer said to me, he said, “boy, nobody will know 
where they [culverts] are and i don’t suppose they will be touched and they will 
grow in” … .’ Roy pickard explained further that  knowledge about the location of 
these culverts was lost with the deaths of the manor workmen who once maintained 
them. Cornish locals continue to prize this sort of  experiential knowledge. ‘the old 
men knew far better,’ reflected Roy, ‘now they do everything on computers.’

As further  evidence of changes wrought by  tourism, another villager explained 
that the  north Cornwall district Council converted the manor meadows (Valency 
Fields), a natural  floodplain traditionally left undeveloped and used for village fetes, 
into a tourist car park between 1970 and 1973, which they extended onto  national 
trust land in 1981 (see Figure 15.3). the car park destroyed the system of hedges 
and banks that slowed runoff and collected debris that washed down the River 
Valency. As recently as 2006, the environment Agency approved an additional 
extension of the tourist car park, even though the car park and cars themselves 
received considerable attention as having contributed to the destructiveness of the 
2004 flood. debris  dams remain at the centre of ongoing disputes between the 
environment Agency and local people. locals maintain that  debris dams were a 
major factor in the 2004 flood, thus implicating the environment Agency in incom-
petent river management. the Agency in its defence cites the conclusions of the 
Wallingford Report, which states that  flooding would have occurred ‘even if the 
bridge had not been blocked by [debris] during the flood’ (2005b, p. 131).

Government expertise and local knowledge:  
can  participation work?

So far i have attempted to show the various ways different interest groups perceived 
the 2004 Boscastle flood. i have also shown that giving voice to local people in 
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Boscastle reveals the prevalence of  adaptive strategies to extreme environmental 
conditions that existed long before  climate change became a dominant discourse 
of the media, the  British government, and more recently, the public. Yet  tourism, 
development and changes in government regulation have eroded most, if not all, 
of those pre-existing adaptive strategies. ‘the aim of anthropological theory,’ says 
Alfred gell, ‘is to make sense of behavior in the context of social relations.’ the 
Boscastle flood provides a window into the dissimilar agendas and long-established 
asymmetrical socio-political relations between centralised  institutions of power 
and local people. it also shows that government interest in tourism for  economic 
growth and rhetoric about combating climate change work at cross-purposes 
because tourism often displaces the adaptive strategies and  experiential knowledge 
necessary to ameliorate the effects of  extreme weather events. in order for govern-
ments to give more than lip  service to climate change adaptation, as pielke (2005) 
indicates they must, then policy-makers will need to alter not merely their policies, 
but how they exert authority  .

despite the fact that climate change was never formally cited by the environment 
Agency as the chief cause of the 2004 flood, it became a scientific narrative that 
allowed the ‘experts’ and media to make claims to objectivity about Boscastle 
denied to indigenous Cornish. Climate change also framed the debate about the 
future of Boscastle and the  environment Agency’s proposed Valency Flood defence 
Scheme, which got fully under way in January 2007 at a cost of £4.6 million. in 
what might be viewed as ‘stealth issue advocacy’ (pielke, 2007), the environment 

Figure 15.3 Bridge looking toward manor meadows and Valency Valley, Boscastle, 
circa 1920s. (Boscastle Archive photo.)
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Agency included statements about the threat of climate change in its public exhibi-
tions and publications about the flood scheme, implicitly suggesting that Boscastle 
was a prelude of things to come unless proper action is taken to protect Britain from 
climate change (environment Agency, 2005a). the Agency’s approach to amelio-
rating  flooding in Boscastle ultimately disappointed many locals, who viewed the 
flood protection scheme with scepticism and even derision. their concerns were 
not without merit. Contrary to the 1-in-75-year design standard the environment 
Agency claims their flood scheme provides and  insurance companies expect, Colin 
Clark, a historical hydrologist from the  Charldon hill Research Station, Somerset, 
concludes that the proposed flood scheme will leave Boscastle vulnerable to floods 
at more than 1 in 35 years. When Anne Knight took the unusual step of writing to 
the Chief executive of the  Association of British insurors about this  discrepancy, 
the ABi replied in writing that it ‘follows the directions of the  environment Agency’ 
and ‘does not set policy’ .

given the concerns about  participation raised in this chapter and elsewhere, how 
can participation duties be achieved in climate change adaptation? First, negative 
outcomes such as the distrust and frustration described in this study along with case 
studies by o’Riordan and Ward (1997) or Few et al. (2007), should not be treated 
as technical problems that can be overcome by introducing some new approach 
(nadasdy, 2005). As nadasdy has shown, new approaches merely replicate the root 
problem. Second, participation must be viewed in the context of social relations 
which are fundamentally about   power. Until government agencies acknowledge 
the  inequality of these relationships, little will change. Finally, the Cornish locals 
of Boscastle were largely invisible to government officials and the media in part 
because of historical relations, but also because officials (perhaps unconsciously) 
found it easier to engage with incomers whose  interests and concerns about  tourism 
approximated those of the government. According to Adger et al. (2009),  cultural 
meaning and  values are an ‘important  resource for guiding adaptation to climate 
change’. perhaps one of the best ways to  access this meaning is by analysing the 
social relationships behind the participatory process     .
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Introduction

Continuous  over-fishing and declining  fish stocks have caused many scholars 
to proclaim a global crisis in fisheries (pauly et al., 1998, 2002; Worm et al., 
2006; Clark, 2007). the extent and cause of this crisis are complex and heavily 
contested. despite this  uncertainty, there is growing consensus that the future 
of fisheries is severely threatened and urgent action is required if  marine eco-
systems are to function in the future ( FAo, 2000; pauly et al., 2002; WCSd, 
2002). it is within this era of alarm that fisheries must now contend with an 
additional threat – that of  human-induced climate change. most research on fish-
eries and climate change focuses on the predicted  impacts of climate change on 
the fish – fish  ecosystems (Walther et al., 2002), fish abundance (Stenevika and 
Sundbya, 2007) and fish habitats (pittock, 1999). more recently, the impact of cli-
mate change on the economic future of fisheries has received growing attention 
(eide, 2008). this chapter expands on this debate through an exploration into 
how the fisher and  fishing society is adapting (or not) to the many changes and 
challenges now faced.

Fishing is an inherently risky and unpredictable  business. it remains one of the 
most dangerous of all human  livelihoods (perez-labajos, 2008) and fishers often 
live with high levels of income fluctuation and  uncertainty. despite this, the ‘thrill 
of the hunt’ and ‘finding of fish’ has been interpreted as a valued aspect of fish-
ing life – the adventure and challenge of fisheries playing an important role in 
job satisfaction (pollnac and poggie, 2006 p. 333). pollnac et al. (1998) argue that 
this type of  psychology serves to adapt fishers to the dangers and  risks of their 
occupation. Fishers also frequently display occupational diversity and  innovation 
in their income-earning activities (mcCay, 1978; Allison and ellis, 2001). despite 
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the inherent  risks in fisheries, fishing societies have lived, and lived well, for 
 generations with the unpredictability of the sea and its bounty. Fishers, worldwide, 
have perhaps already earned the right to be considered as expert adapters.

Whilst the livelihood of fishing may embed a degree of adaptability in its very 
nature, the continued pressures from the fisheries crisis has led many fishers to 
the limits of their experienced coping range. it is this aspect that deserves greater 
attention from wider debates on adaptation to climate change. many fishers world-
wide are faced with tough decisions – to remain within an increasingly uncertain 
livelihood or to change their livelihood,  heritage and way of life in order to sur-
vive. Adaptation  responses emerge from a range of fishing countries and different 
 cultures and are able to inform research about what to expect from adaptation and 
the challenges raised in supporting adaptation successfully. As Adger et al. (2003) 
argue, the present challenge in adaptation research is to recognize the varied sen-
sitivities to climate change exhibited by different sectors, as well as the need for 
enhanced adaptation to face future climate change outside of the ‘experienced cop-
ing range’ (emphasis is author’s own).

the aims of this chapter are 2-fold: to provide insight into how adaptation is cur-
rently being negotiated by fishing societies, and to contribute towards conceptual 
thinking on adaptation in the context of the fisheries crisis. in doing so, it combines 
literature and theory from the arenas of fisheries  management,  rural livelihoods and 
climate change. A recurrent focus of the chapter is the role of culture in the process 
of negotiating adaptation in fisheries. in this sense it contributes to wider debates on 
the centrality of  culture and values in facilitating adaptation to climate change.

the chapter starts with an overview of the fisheries crisis, its many drivers and 
contestations and the recent additional threat from  human-induced climate change. 
Adaptation by fishing society is clearly necessary within this crisis. however, pres-
sures to adapt stem not only from falling  fish stocks but also from fisheries manage-
ment and  policy approaches. A popular  solution to the fisheries crisis is the removal 
of fishers, as a means of reducing fishing pressure on threatened stocks. the chapter 
explores some of the implications of this  policy, in particular the growing  conflict 
between livelihood  needs and  conservation measures. the choices fishers face can 
be hypothesized as two extremes: a temporary ‘coping’ with the problems in fisheries 
in the hope for better days ahead, or ‘adaptation’ to pressure by leaving the fishery 
entirely and finding an alternative livelihood. the role of  culture is pivotal to this 
 decision-making process and can act as either a facilitator or barrier to adaptation .

The crisis in fisheries

Under present trends, some scholars (Worm et al., 2006) predict the collapse of 
all commercial  fish stocks within the next 50 years, and yet millions of people are 
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directly dependent upon fishing for a livelihood  and as a source of protein rich 
 food security ( FAo, 2000; Allison and ellis, 2001). the consequences of such a 
prediction are clearly catastrophic at a global  scale, affecting both mankind and 
 ocean functioning and diversity. however, it is important to note that, comparable 
to debates on climate change, the extent of the crisis in fisheries remains scientifi-
cally uncertain and politically contested. Assessing the viability of fish stocks  is 
a complex science (hilborn and Walters, 2003), which often produces recommen-
dations that are unpalatable and unpopular in the political and public spheres. As 
the nature of the crisis is complex, so too are the drivers. Assignment of blame for 
the crisis varies across different scientific disciplines, each with its own method of 
explanation and understanding.

A clear contributor to the fisheries crisis  has been our historical approach to fish-
eries development and a maximization of fishing  capacity and pressure. Until quite 
recently, the world’s  oceans had been assumed as an inexhaustible  resource, which 
could improve the lives of fishers worldwide through the upgrading of  technol-
ogy and properly marketed produce. during the first half of the twentieth century 
Western countries therefore industrialized their fisheries. developing countries, 
aiming to build up their economies and improve lives for millions of poor, followed 
suit in the period after  World War ii. international  institutions such as the  World 
Bank and the Food and Agriculture organization of the United nations (FAo) 
assisted in modernizing fishing fleets and improving  access to global  markets. one 
outcome of such development measures is that in the present day, a substantial pro-
portion of the world  population – particularly in the South – is directly or indirectly 
dependent upon the existence of fisheries. this number of dependents is growing. 
during the past three decades, the number of fishers has grown faster than the 
world’s  population: in 2006, an estimated 30 million people worked as fishers, the 
great majority of these in Asia,  Africa and  latin America ( FAo, 2006) . in very 
basic terms, there are ‘too many people chasing too few fish’, a phrase commonly 
used to express the large  population of fishers and their growing technological 
 capacity to increase the size of catch.

the crisis in fisheries also reflects a crisis in management (Kooiman et al., 2005). 
the open access nature of fisheries is commonly cited as an underlying driver of 
 over-exploitation. this was characterized in hardin’s (1968)  ‘tragedy of the com-
mons’, which predicts that all open-access regimes, such as  oceans, will succumb 
to  over-exploitation and degradation due to a lack of defined property rights. open 
access denotes that access to the  resource is unregulated, free and open to everyone 
and as such, the  resource is susceptible to misuse and overuse. however, a grow-
ing body of scholars has countered the assumptions of this tragedy,  illustrating the 
capabilities of many societies to organize themselves and govern natural  resources 
is a sustainable way (Feeny et al., 1990; dietz et al., 2003). increasingly, it is argued 
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that the  erosion of  traditional management laws and  institutions contribute to the 
crisis in fisheries management, particularly in small-scale, or  artisanal fisheries. 
Subsequently, there are growing calls for better recognition of  traditional prop-
erty rights and greater incorporation of local  knowledge in  fisheries management 
(mcCay and Acheson, 1987; dyer and mcgoodwin, 1994; Finlayson and mcCay, 
1998; Berkes, 2004).

despite multiple interpretations of the  fisheries crisis and its causes, the world’s 
scientists and  policy-makers have reached a consensus that, variation accepted, fish-
eries worldwide are threatened by over-utilization at an unsustainable rate (FAo, 
2000; pauly et al., 2002; WCSd, 2002). it is within this  atmosphere of urgency and 
alarm that fears develop over yet another threat to fisheries – that of human-induced 
climate change. We have known for some time that  climate has a strong influence 
over fish abundance. A good example is the el niño–Southern oscillation ( enSo) 
phenomenon, an  ocean–atmosphere event influencing  sea surface temperatures, 
 oceanic circulation and nutrient availability (Wang and Schimel, 2003). located 
in the tropical  pacific,  el niño and la niña events have a worldwide impact on 
 weather and climate (ipCC, 2001) and cause serious oscillations in many  fish 
stocks especially in  latin America (ibarra et al., 2000). this type of global cli-
matic variation makes the assessment of  fish stocks and  fishing trends particularly 
difficult (Watson and pauly, 2001). nevertheless, the last decade has seen a flurry 
of research attempting to assess and predict the  impacts of  human-induced climate 
change on  marine ecosystems and fisheries (Walther et al., 2002). the latest  ipCC 
(2007) reports on climate change state, with high confidence, that observed changes 
in marine and freshwater systems are associated with  rising water temperatures. 
these include shifts in ranges and changes in algal,  plankton and fish abundance 
in high-latitude  oceans, and range changes in fish  migration  rivers. emphasis is 
placed on expected regional changes and shifts in the  distribution and productivi-
ties of fisheries. local  species extinctions will occur at the edge of ranges, whilst 
in some cases productivity can increase (easterling et al., 2007, p. 275).

the  vulnerability of fisheries from  human-induced climate change therefore 
seems 2-fold. First, given the multiple facets of the fisheries crisis it is difficult 
to segregate  impacts from climate change from all other pressures which  marine 
ecosystems currently face. it will therefore be difficult to know where and when 
regional shifts and changes occur, making prediction and response to impacts 
tricky.  Vulnerability becomes more pronounced when we consider who might be 
at  risk from regional changes in fisheries. large  commercial fishing fleets argu-
ably have some  capacity to follow fish abundance wherever it occurs in the world’s 
 oceans. But the  small-scale, artisanal fisher has a much poorer migratory choice, at 
least at a multi-regional scale. the  vulnerability of small-scale fishers has been rec-
ognized by the  ipCC, who state (with high confidence) that complex and localized 
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impacts  will be felt by ‘small holders,  subsistence farmers and fishers worldwide’ 
(ipCC, 2007, p. 29)

Adaptation in fisheries: necessities and pressures

At a global scale, fisheries are clearly changing and their future is undecided. 
At a regional and local scale, declining fish catches are a serious problem for 
many  coastal communities (marshall, 2001; Atta-mills et al., 2004; gutberlet 
et al., 2007). Fishers are well aware of the problems in  fisheries and frequently 
live with diminished returns and fragile profits. however, it is not only unpre-
dictable catches that spur the need for adaptation. the management response to 
the fisheries crisis is, in many ways, creating a crisis of its own amongst  fishing 
peoples. 

increasingly, the dominant  discourse of fisheries science and management 
 interventions focus on preservation and  conservation of  fish stocks. this is under-
standable given the urgency with which over fishing must be addressed, and with 
recognition that  conservationists have spent years trying to prioritize the  fisheries 
crisis on the world’s political agenda. A popular  solution is to reduce the number 
of fishers and boats, as a necessary means of conserving  fish stocks,  biodiver-
sity and habitats. this ‘removal of fishers’ from fisheries is often enacted through 
providing alternative  livelihoods, a now frequently recommended management 
approach (pomeroy et al., 1997; Kühlmann, 2002; pauly et al., 2005). Another, 
related, approach is the establishment of  marine parks with no-take zones, which 
again require fishers to stop fishing to allow  ecosystem recovery and replenish-
ment of stocks (Roberts, 1997; Agardy, 2000; pauly and Watson et al., 2005). Such 
mechanisms often come hand in hand; marine park initiatives are now advised to 
aim for some level of livelihood  security for fishers (pomeroy et al., 2004). this is 
often in the form of  compensation, involvement in management and reserve pro-
tection, buy-back schemes and alternative  employment in  tourism (Roberts and 
hawkins, 2000). however, as is discussed extensively in development and conser-
vation literature marrying the aims of  conservation, sustainable livelihoods and 
 economic development is extremely challenging (Salafsky et al., 2001; majanen, 
2007). initiatives for reducing fishing pressure frequently marginalize important 
 actors whom, as a result, withhold support (Brown et al., 2001). marine reserves in 
particular have been an arena for  conflict between ‘protecting’ and ‘utilizing’ fish-
eries (Faasen and Watts, 2007). As Christie (2004) argues, a marine protected area 
(mpA) may be a biological ‘success’ – resulting in increased fish abundance and 
diversity – but a social ‘failure’ – lacking  participation in management and  conflict 
resolution mechanisms. Such conflicts have spurred calls for a  pro-poor approach 
to conservation (Brockington et al., 2006; Kaimowitz and Sheil, 2007) and better 
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linkages between  conservation and development research (Brown, 2002; Brown 
et al., 2002; Balint, 2006; Baral et al., 2007) .

Conservation of fish stocks and finding alternatives to fishing livelihoods can be 
viewed as an adaptive strategy in response to the  fisheries crisis. however, fisheries 
biologists and managers have, it seems, underestimated the ease with which people 
can be moved out of fisheries  – and this now has repercussions on the workability 
and acceptability of ‘adaptation’ through fisheries management. Fishing societies 
have lived with the dynamic sea for  generations; their  cultures are thus inextrica-
bly bound to the marine environment and its many changes . What is missing from 
the biology-dominated  discourse on fisheries is the strong cultural (mcCay, 1978; 
mcgoodwin, 2001), traditional (dyer and mcgoodwin, 1994) and even religious 
(Kraan, 2007) associations, which are so evident in fisheries – and their centrality 
to making management work.

Adaptation is often discussed in an international setting as governments debate 
how to support adaptation and who is responsible for doing so (paavola and Adger, 
2006). however, adaptation is enacted at the individual level where it is not auton-
omous but framed by  social structures and process (Adger, 2003; paavola and 
Adger, 2006). Fishers who face a declining catch or/and pressure from fisheries 
 management have a degree of choice in how they respond. they can either hang 
up their nets, and leave the fisheries sector, or continue to fish in the hope of future 
 improvements. the latter may be chosen in spite of diminishing returns, growing 
household  poverty and increased risk associated with non-compliance with fish-
eries restrictions. illegal and  unregulated fishing remains widespread (Sumaila  
et  al., 2006) and  non-compliance to  fishing law is common (nielsen and mathiesen, 
2003). Binkley (2000) describes in detail the  coping strategies employed by strug-
gling nova Scotia fishing-dependent  households who are ‘getting by in tough times’. 
She states: ‘by restructuring their work fishing-dependent  households hope that they 
can get by until the fishery bounces back’ (Binkley, 2000, p. 323). these days, many 
fishers are caught ‘between a rock and a hard place’ – there is growing doubt that the 
fish will come back; it is even more doubtful that the fisheries legislators will leave.

Adaptation is thus necessary – however, it is important to conceptualize and 
differentiate the degree of adaptation that is chosen and possible. Amid hanging up 
one’s net or continuing to fish in defiance of growing hardship, there are in-between 
options to be mediated, namely  livelihood diversification.

From diversifying livelihoods to diversifying  
out of fisheries: coping or adapting

one way of organizing these concepts of choice,  diversification and adaptation 
within fisheries is by better distinguishing the terminology of coping and adaptation. 
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Within  climate change discourse the terms coping strategies and adaptation are 
often used interchangeably and sometimes even intermixed, such as adaptive  coping 
mechanisms as described by Brouwer et al. (2007) . Whilst coping with and adapt-
ing to climate change imply different aspects of time and process, the time element 
and permanence which are associated with adaptation deserve greater attention. 
Within fisheries it seems particularly important to distinguish between the two. 
many fishers, worldwide, exhibit multiple livelihood activities as a means of coping 
with lean  fishing seasons and low income. As Allison and ellis (2001) argue, fisher-
folk diversify their livelihood for very good reasons; the high  risk of the occupation, 
seasonal fluctuation in the  resource, and the need to reduce the risk of livelihood 
failure by spreading it across more than one income source. marschke and Berkes 
(2006) go as far as equating livelihood diversity with the well-being of fishers in 
rural  Cambodia. in their study, Cambodian fishers emphasized that the ability of 
household members to  access multiple types of fishing gear and techniques or to 
combine livelihood  skills such as raising animals contributed to the adaptability of 
the household and successful well-being (marschke and Berkes, 2006).

As the  fisheries crisis deepens, however, fishers are increasingly under pres-
sure to permanently leave the fishery – to hang up their nets, sell their boats and 
find a new way of living. this movement out of fisheries is a longer-term adapta-
tion and a more permanent response to the  fisheries crisis. marschke and Berke’s 
article clearly shows an association between multiple livelihoods and well-being 
as a recognized source of  resilience to risk and threat – this is, however, quite dif-
ferent from the act of leaving the fishery and choosing a different livelihood as a 
permanent change. marschke and Berkes (2006) emphasize the  benefits of multi-
ple livelihoods, which are pursued largely in addition to their fishing way of life. 
Would fishers describe the same sense of well-being if they were asked to remove 
themselves from fishing entirely? 

livelihood studies give a  wealth of theoretical debate on the relationships 
between coping and adaptation. davies (1996) argues that adaptation occurs when 
 coping strategies become permanently incorporated in the normal cycle of activi-
ties. She argues that coping strategies are too often seen as an inherently good 
thing (davies, 1996, p. 61) and that adaptation can be either positive or negative.

positive adaptation is of choice and can be reversed if fortunes change and usually leads to 
increase  security and sometimes  wealth . it is concerned with  risk reduction and is likely 
to involve an  intensification of existing livelihood strategies or a  diversification into neigh-
boring livelihood systems …  negative adaptation is of necessity, tends to be irreversible 
and frequently fails to contribute to a lasting reduction in  vulnerability. it occurs when 
the poor are forced to adapt their livelihoods  because they can no longer cope with short-
term  shocks and need to alter fundamentally the ways in which they subsist. (davies and 
hossain, 1997, p. 5; Van der geest and dietz, 2004).
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in advocating the necessity for adaptation, do we sufficiently consider the different 
types of adaptation which may emerge: positive and negative; chosen or enforced 
adaptation and all the shades in between?

Adaptation in fisheries could be envisaged as a clear  decision to move out of 
fisheries – to ‘hang up one’s net’ and substantially rely on non-fisheries means to 
provide a household income. Adaptation in this sense is closely related to the con-
cept of  transformability in socio-ecological systems thinking. transformability has 
been defined as ‘the  capacity to create a fundamentally new system when ecologi-
cal, economic, or social (including political) conditions make the existing system 
untenable’ (Walker et al., 2004, p. 7). According to fisheries  conservationists, this 
may be the only viable option – a  transformation of the system, through substantial 
adaptation by humankind, to secure  sustainability for future fisheries. Walker et al. 
(2004) argue that transformability is closely related to adaptability – it is only when 
adaptability fails that transformability takes place. With this in mind, it seems that 
fisheries management has gone straight to advocating a phase of transformability 
without sufficiently considering the opportunities for adaptation and  resilience that 
may exist within  fishing society itself. transformability requires  capacity ‘to create 
untried beginnings from which to evolve a new way of living’ (Walker et al., 2004, 
p. 8). this is a tall expectation from fishing societies – not only are many fishers 
locked into their  livelihoods through heavy  investment in gears and  knowledge but 
this also means leaving one’s history,  heritage,  culture and  traditions behind. the 
cultural appropriateness of transformability through change will be fundamental in 
any attempts to bring about a sustained reduction in fishing pressure .

Conclusion

this chapter posits that in the midst of a  fisheries crisis, fishers worldwide are react-
ing to change and new pressures.  Responses by fishers can be visualized in terms of 
coping, non-temporary  responses such as  livelihood diversification, or adaptation, a 
permanent departure from the fishery into a non-fishing related occupation . Choices 
and  decisions about whether to cope with, or adapt to, the fisheries crisis are socially 
and culturally driven (Adger, 2003). in the context of livelihood diversification, Frank 
ellis reminds us that ‘Choice,  or the lack of it, does not obey some sort of definable 
break point between two mutually exclusive states. there are many instances where 
individual choice may be socially circumscribed at standards of  living well above 
the survival minimum …  households and individuals can also move back and forth 
between choice and necessity seasonally and across years’ (ellis, 2000, p. 56). if we 
consider those fishers who choose to make ends meet in the hope of a revival in the 
fishery, as illustrated by Binkley’s (2000) description of fishers getting by in  nova 
Scotia, these points become particularly pertinent.
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the decision of one fisher to leave the fishery is likely to be influenced by his 
or her fellow fishers and the  social institutions in which fisheries are embedded 
(Coulthard, 2006, 2008). necessity to adapt within the fishery will also change 
seasonally and between years. Fish catches oscillate and this may serve to relight 
hopes of a return to better incomes – a reason to remain a fisher, and disagree with 
the perceived crisis.

perceived necessities to adapt thus wax and wane over any given period in the 
fishery. Understanding how social relationships function in such an uncertain 
environment, both within and between individual, household and societal levels, 
requires long term observation of the social aspects of a fishery. Adger (2003) illus-
trates how  collective action and  social capital can be the foundation of coping with 
extremes in  weather and for  community-based management of natural  resources. 
however, it can also be a  barrier to adaptation – people may rely on each other 
to stand firm against the pressures to adapt, where this involves perceived unac-
ceptable levels of change. Strike action may hold similar parallels in so much as it 
depends on identification of a common cause,  institutional organization and fights 
for a collective  identity (Beckwith, 1998).

in conclusion, if adaptation  interventions are to be effective and sustainable, 
they must be built on an understanding of the  values people have and the cultural 
settings by which these are structured and influenced. however, the challenges of 
 learning from  local cultures in propagating adaptation are steep. in particular, it 
will be difficult to link nationwide  polices with local realities and cultural specif-
ics. Adaptive  co-management may be one way to progress, especially given its 
claims to bridge different levels of organization and to enable system  governance to 
be more supportive of self-learning at the local level (Folke et al., 2005). Adaptive 
 co-management has been defined as a process by which institutional arrange-
ments and ecological  knowledge are tested and revised in a dynamic, ongoing, 
self- organizing process of  learning by doing (Folke et al., 2002; olson et al., 2004). 
it combines the dynamics of  adaptive management (holling, 1978) with the col-
laborative management and sharing of  power and  responsibility between multiple 
 actors (olsson et al., 2004).

in fisheries, many fishers know their systems well and there are certainly oppor-
tunities for effective management through collaboration, as well as  evidence of its 
success (pomeroy et al., 2001; nielsen et al., 2004). it is important to recognize, 
however, that the nature of fishers’  responses to change is shaped by a negotiation 
of, and  trade-off with, other factors. Co-management of  resources often prioritizes 
the  sustainability of the  resource (the fish). the  well-being of the fisher may be stimu-
lated by other factors, a preserved  identity,  culture and social cohesion being amongst 
them. olsson et al. (2004) argue that successful adaptive approaches depend upon 
flexible  institutions, which are able to respond to  feedback and support  resilience. 
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however, many cultures,  religions and  beliefs are inflexible and non-negotiable, 
which may make adaptive co-management problematic. Furthermore, adaptive  
co-management recognizes the importance of working with key leaders. they 
provide  leadership, trust, vision, meaning, and they help transform management 
organizations toward a  learning environment: ‘lack of leaders can lead to inertia 
in  social–ecological systems’ (olsson et al., 2004, p. 451). in the context of fisher-
ies, this creates another potential challenge. Key persons in a  fishing society, those 
with position, trust and influence, may well be those least able to leave the fishery: 
boat owners, heads of fisherman associations, exporters. those with most influ-
ence to bring about co-management may also be those with the most to lose from a 
change in the fishery, especially where that change instigates a decline in  fishing .

Culture, it seems, can act as either a facilitator or  barrier to adaptation and 
its role must be better understood, and worked with, in both fisheries and cli-
mate change management. it is therefore important to consider the substantial 
potential for  learning between the realities of adaptation in fisheries and wider 
academic and  policy debates that encircle adaptation to climate change. there 
may be learning opportunities from the  successes and failures of adaptation and 
its propagation in fisheries, which can inform the shape of current  adaptation 
strategies in climate change. Certainly within fisheries, the social and cultural 
aspects that motivate fisher  behaviour need as much attention as the  ecological 
changes which fuel the current crisis . Culture evolved alongside society’s ability 
to live with change in the past, and thus must be central in living with change in 
the future .
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Introduction

the latest report of the  ipCC states that ‘Warming of the climate system is 
 unequivocal’ and that most of the warming over the past half-century is ‘very likely 
due to the observed increase in anthropogenic [greenhouse gas] concentrations’ 
(ipCC, 2007a, pp. 1, 4). A range of potentially damaging  impacts of climate change 
is anticipated, some of which may be  abrupt and irreversible, with potentially severe 
 impacts on human and natural systems (ipCC, 2007b). it is a reasonable propos-
ition that, in light of these conclusions, ethically responsible  decision-makers 
ought to take appropriate action, be it in terms of  prevention,  mitigation or adapta-
tion (see Jamieson, 2001; gardiner, 2004).

though  anthropogenic climate change may be new, significant local and regional 
 variations in climate have occurred throughout the historical period, and prehis-
toric modern humans lived through repeated periods of abrupt  and severe climate 
change that was often global in nature, responding and adapting to  environmental 
change and variation with varying degrees of success and a variety of different 
outcomes (for example Roberts, 1998; Brooks, 2006).

in this chapter, we propose that  culture plays an important role in mediating 
human  responses to environmental change. in particular, we argue that these 
 responses depend heavily on the extent to which societies see themselves as  separate 
from or part of the wider physical or ‘natural’ environment. A detailed discussion 
of the social construction of nature is beyond the scope of this chapter (but see 
heyd, 2007). For the purposes of this chapter, the term nature is used here to refer 
to the suite of biogeophysical and biogeochemical systems and processes that serve 
to regulate the physical environment over a wide range of spatial and temporal 
 scales. these systems are not isolated from human influence, but may be viewed 
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as autonomous in relation to human beings (i.e. have a tendency to  maintain their 
structure even if subject to human influence). in fact, many  ‘natural’ systems 
are manipulated by human beings to a greater or lesser extent, and even heav-
ily  managed or ‘artificial’ (for example, agricultural) ‘human’  systems depend on 
 natural processes (for example,  hydrological and  geochemical cycles).

the difficulty in defining what is ‘natural’ merely serves to highlight the prob-
lems with  discourses based on rigid distinctions between the realms of humanity 
and nature,  discourses which are the subject of this chapter. here we discuss the 
influence of culture on conceptions of, and  behaviour towards, natural systems 
and processes in a  non-Western context, and compare this example with the main-
stream of  Western societies. next, we illustrate how certain conceptions of the 
relation of human beings to the natural environment may lead to serious  policy 
errors, with disastrous effects for human  populations. We follow this up with a dis-
cussion of the role of culture both as a source of  ‘maladaptation’ and as a generator 
of useful  coping strategies, in the context of environmental change and  variability. 
We sum up by noting that culture may serve as a resource  in two ways, in relation 
to the ‘management’ of the non-human sphere and in relation to the development 
of  governance processes, and conclude that a deeper understanding of the  cultural 
mediation of responses to  environmental dynamism may be of significant value in 
the development of  resilience to accelerating climate change.

The role of  culture

in addition to  prevention and mitigation, adaptation increasingly is becoming the 
focus of discussions of human responses to climate change. most of these discus-
sions, however, focus on physical, economic or managerial options (for example 
 ipCC, 2007b). We propose that the effectiveness of these ways of addressing adap-
tation to climate change may be crucially dependent on the underlying cultural 
fabric of the human groups involved for their successful  implementation.

the notion of culture, and how to understand it insofar as it contributes to our 
adaptation to the environments in which we live, is itself a debated topic (see for 
example ingold, 1994). For the limited purposes of this chapter we will speak of 
culture as comprising the ways of living involving  values,  beliefs, practices and 
material artefacts that condition the production of tangible as well as intangible 
goods and services  needed for the satisfaction of a human group’s  needs and wants. 
Certainly, we should not think of cultures as neat, homogeneous, isolatable units 
that can be apportioned to discrete human groups. the culture of any group has 
to be conceived of as dynamic, subject to constant  transformation and in regu-
lar interaction with that of other groups, especially given the interrelationship of 
human  populations in today’s increasingly globalising context. moreover, any set 
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of values, beliefs or  practices common to a human group is mediated by  power 
relations, and is not simply the result of adaptation to objective conditions of the 
natural environment. nevertheless, particular cultural patterns are among the fac-
tors that distinguish human groups, and may play a crucial role in the ability of 
these groups to cope with (sometimes severe)  environmental changes (for example, 
driven by changes in climate).

in the following section we introduce one account of  responses to natural phe-
nomena that illustrate an alternative cultural pattern to those prevalent in contem-
porary  Western societies. this account is then contrasted with certain Western 
cultural approaches to the natural environment, and followed by an example of 
how the importation of certain Western   cultural values has led to maladaptation in 
a globalised context.   

 Sentient landscapes

the noted Canadian anthropologist Julie Cruikshank writes about  cultural 
responses to natural phenomena during a period of important changes in climate 
of pre- colonial  north-western north America, recounting some of the  oral  tra-
ditions of the  coastal Alaska tlingit and the Yukon First nations (Cruikshank, 
2001, 2002). She retells stories about  glaciers that, in response to actions of some 
 individuals, swallow up whole villages , while their icy surfaces also served as 
 virtual ‘highways’ that the intrepid travelled between the interior of the  continent 
and the coastal areas, which enjoyed a more moderate climate and are located 
beyond the glaciated mountain ranges. these oral traditions show that glaciers 
were not merely conceived as inert masses of  ice but as entities that pay attention 
and respond to human  behaviour  patterns, such as speaking carelessly, spilling 
blood, making noise and cooking with grease in their vicinity (Cruikshank, 2001, 
pp. 385, 387, 388).

Cruikshank describes these peoples’ way of conceiving the ensemble of animate 
and inanimate beings by using the term ‘sentient landscapes’. this term takes note 
of the assumption that, from the perspective of the  Alaska tlingit and  Yukon First 
nations, the land is not merely inert matter but alive, capable of something akin to 
 perception and action. it also means that the diverse animate and inanimate compo-
nents of land are not treated as mere  resources or obstacles, but as active counterparts 
to human beings (also cf. ingold’s (2000) notion of ‘sentient ecology’). Cruikshank 
describes the type of relationship between people and land exhibited in these oral 
traditions as involving ‘social  responsibility’, which for these people arises from ‘the 
social nature of all relations between humans and nonhumans, that is, animals and  land-
scape features, including glaciers’ (2001, p. 382). She argues that this  ‘local  knowledge 
embedded in oral traditions’  displays ‘commitment to an active, thoroughly  positioned 
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human subject whose behavior is understood to have consequences’ (2001, p. 391). 
in her analysis, the type of relationship displayed in these approaches to landscape 
underscores ‘the social content of the world and the importance of taking personal 
and collective  responsibility for changes in that world’ (2001, p. 391). the idea that 
is expressed in the relationship with natural processes discussed here is that these 
components of the natural landscape have their own kind of agency. 1

to people who have not been raised in the  cultural milieux where these stories 
originate, the notion of sentient landscapes, and the accounts on which it is based, 
may seem irrational, belonging to the realms of  myth and  superstition. however, 
the idea that the natural environment is home to a variety of forces that somehow 
perceive and respond to  human actions, and that impose  constraints on human 
activity and act to shape human society, is ‘wide and persistent from plato and 
Aristotle to lovelock’s gaia hypothesis’ (m. Chase, pers. comm.). the animistic 
 beliefs of  hunter–gatherer groups, the naturalistic polytheism of many non-Western 
and  pre-Christian  european societies, and some contemporary  environmentalist 
discourse, all conceive of the natural world as active and to a certain extent sentient, 
capable of influencing and limiting human activity. 

Nature and  culture in  Western societies

We might contrast  belief systems that treat landscapes as sentient entities that 
interact with human beings with the post-enlightenment Western  tradition  which 
views humanity and nature as essentially separate (merchant, 1980; horigan, 1988; 
peterson, 2001). the distancing of humanity from nature, and the separation of the 
natural and cultural spheres, has been viewed by many thinkers as a prerequisite 
for the smooth functioning of society, with civilisation serving to elevate us above 
nature. hobbes (1651/1985) famously credited the  institutions of government and 
the state with preventing humanity from existing in a ‘state of nature’ in which 
life would be ‘solitary, poore, nasty, brutish and short’. Freud (1930/2002) simi-
larly viewed civilisation as being in beneficial opposition to humankind’s ‘original, 
autonomous disposition’ towards violence and aggression. the psychoanalyst 
erich Fromm (1955/2002) wrote about human beings ‘falling out of nature’ as the 
result of an ‘awakening’ from an unthinking animal state driven by biological and 
 cultural evolution. to Fromm, humanity’s subsequent cultural evolution ‘is based 
on the fact that [humanity] has lost [its] original home, nature – and … can never 
return to it’ (2002, p. 24).

1  this aspect of their approach to landscape, of course, is not unique to Alaska tlingit and the Yukon First nations, 
but common to many peoples who have deep roots in their lands, including the inuit and the indigenous people of 
the Russian north, as well as the mapuche and Quechua, of South America’s Andes mountain ranges.
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in the Western, and particularly the  Anglo-Saxon, world, a belief  that humanity 
is separate from nature has played a major role in influencing  attitudes towards, 
and interactions with, the wider physical or ‘natural’ environment. on the one 
hand, this point of view has fostered a view of nature as a  resource to be exploited 
for the material benefit of human beings, and/or preserved as a luxury valued for 
its  aesthetic and therapeutic qualities (for example merchant, 1980). on the other, 
a lack of appreciation of the extent to which the cultural and natural spheres are 
linked, and the prioritisation of culture (that is, the human-produced) over nature 
(understood as not-human produced), has acted to diminish (i) the perceived import-
ance of the  environmental consequences of human activity, and (ii) our grasp of 
the  power of the natural environment to exert its influence on human affairs. 
even when adverse  impacts of human activity on the environment are identified, 
this limited view of the relationship between culture and nature downplays the 
 complementary role of the agency of the non-human, and its potential for adverse 
 impacts on human systems via environmental pathways (see heyd, 2005). 

Separation and  maladaptation

the failure to recognise that human systems are embedded within, and thoroughly 
dependent on,  the wider physical environment (comprised of a variety of ‘natu-
ral’ systems that interact with each other and with human systems), and that our 
actions have consequences that are mediated through that environment, can have 
profound developmental consequences. the  African Sahel provides an example 
of how development can result in the exacerbation of  vulnerability to climatic 
change and  variability when this development is decoupled from considerations of 
environmental agency and limits, and when – as a result of this – the environment 
is implicitly treated as if it were static.

the  Sahel is the semi-arid transition zone between humid tropical  Africa and 
the arid  Sahara desert, characterised by a high degree of temporal and spatial  vari-
ability in rainfall, and by alternating periods of relative humidity and aridity which 
may last from years to centuries (Brooks, 2004). traditional methods of  subsistence 
in the Sahel developed to accommodate climatic variability, with mobile pastoralism 
allowing  nomadic groups to exploit changing patterns of  resource availability over a 
range of timescales,  and reciprocal arrangements between nomadic pastoralists and 
settled farmers providing mechanisms for coping with periods of hardship (Swift, 
1977; thébaud and Batterby, 2001). however, throughout the twentieth  century, 
colonial and  post-colonial governments sought to move away from traditional land 
and  resource management systems, in favour of intensive, ‘modern’  food produc-
tion systems aimed at delivering rapid  economic growth and based on Western 
 developmental models. the result was the commercialisation of   agriculture and 
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the marginalisation and settling of nomadic  populations in the name of progress and 
 modernisation – a recurring theme in African ‘development’ (Cooper, 1997). 

of particular note within the context of this paper is the fact that ‘modernisation’ 
of food production systems accelerated in the Sahel during the 1950s and 1960s, a 
period of unusually high rainfall (at least within the context of the period of meteoro-
logical records: Brooks, 2004).  this process involved the introduction of modern 
 infrastructure, for example boreholes and cement-lined wells, the rapid  expansion 
of agriculture northwards into areas that previously had been unsuitable for agricul-
ture, the adoption of sedentary agriculture by some  pastoral groups, the privatisa-
tion of common  rangelands, and the restriction of pastoralists’ movements (Swift, 
1977; thébaud and Batterby, 2001).  this process of modernisation undermined 
traditional mechanisms for coping with  drought, and resulted in increased competi-
tion for resources, also contributing to  conflict. increased stocking levels,  agricul-
tural intensification, and particularly the northwards  expansion of agriculture into 
areas that were productive in the anomalously  wet 1950s and 1960s but which were 
historically marginal, resulted in a large increase in  exposure and  vulnerability to 
drought. this exacerbation of  vulnerability led to disaster when rainfall declined 
dramatically in the early 1970s, resulting in the collapse of agricultural and pas-
toral systems, particularly in marginal areas. during the severe  drought of 1972–73, 
 hundreds of thousands of people, and millions of  livestock, are estimated to have 
died across the Sahel as a result of  famine (Sheets and morris, 1976; hill, 1989).

the initial response of the international research  community to the  Sahelian 
drought and famine of the early 1970s was to blame  environmental degradation 
caused by  overgrazing and inappropriate  land use practices (for example Charney 
et al., 1975). it was suggested that there was a need for Western development agen-
cies  to educate the inhabitants of the Sahel about the detrimental effects of their 
traditional methods of resource management, and the need to adopt ‘modern’ tech-
niques (lamprey, 1975). What was lacking from the  discourse in the 1970s (and in 
much of the subsequent literature) was an understanding of disaster  risk resulting 
from the complex interaction of a suite of socio-economic factors with climatic and 
 environmental change and variation, and of how traditional systems of resource 
management had evolved within the context of  environmental change and varia-
tion in this marginal region characterised by extreme rainfall variability on multiple 
timescales. it is now accepted that there was no region-wide, systemic land degrada-
tion  or  desertification in the Sahel, and that the apparent desertification of the region 
in the 1970s and 1980s was simply a manifestation of the natural (and historically 
common) oscillation of the ‘desert boundary’ associated with multi-decadal  scale 
rainfall variability (Brooks, 2004).  

the Sahelian famine of the 1970s appears ultimately to have been driven by the 
pursuit of development policies that paid little or no attention to the environmental 



Exploring cultural dimensions of adaptation 275

context in which they were implemented. in the pursuit of ‘progress’ and  economic 
growth, colonial bureaucrats, development agency staff and post-colonial gov-
ernments assumed that the technocratic approaches to development pursued in 
the ‘more advanced’ societies of  europe and  north America were by definition 
superior to ‘primitive’ traditional African systems of resource management and 
could be applied universally. the demands and  constraints of the very different 
Sahelian environment were not considered; nor was the  sustainability of develop-
ment policies in the event of future episodes of increased aridity, which were inev-
itable given the nature of the Sahelian climate.  Foreign agencies and colonial and 
African governments alike adopted a  Western european developmental paradigm 
which implicitly viewed the natural environment as static and ignored the agency 
inherent in natural systems, even as it saw nature as something to be overcome.

the result was an over-extension of agriculture and pastoralism into areas in 
which these activities were not viable in the long term. this unsustainable develop-
ment was unable to accommodate natural decadal-scale variations in climate, trig-
gering a highly disruptive regional socio-economic transition which is still being 
played out today. the Sahel teaches us how our  perceptions of nature, and the 
 culture that mediates those perceptions can lead to  maladaptation – the pursuit of 
policies and practices which make people more vulnerable to changes in the nat-
ural environment in which human systems are embedded. 

Cultural sources of maladaptation

 While Western ideological systems that emphasise humanity’s ‘separateness’ from 
nature have downplayed agency in natural systems, partly as a reaction against 
 ‘irrational’  myth and  superstition (merchant, 1980), rational scientific enquiry in 
the enlightenment  tradition actually has supported the assumption of agency inher-
ent in natural systems, particularly since early geological studies demonstrated that 
the environment has changed on long timescales. it must also be recognised that the 
Western cultural perspective outlined here, in which human beings are seen as sep-
arate from nature, has always been the subject of ‘internal’ challenges, for example 
from the Romantic and   environmental movements. Consequently, we do not pro-
pose to revive the supposition of a radical difference between a degraded, neces-
sarily blind-sighted, ‘Western’ culture, on the one hand, and pure ‘non-Western’ or 
‘traditional’ cultures espousing a harmonious coexistence with the natural environ-
ment, on the other.

nonetheless, the assumption that humanity is separate from or ‘above’ nature, 
and the dominance of ideas of social (as opposed to environmental) agency in the 
social sciences, have resulted in  developmental models that pay little or no atten-
tion to how human systems affect and are affected by the  behaviour of  natural 
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 systems, particularly on timescales longer than a few years. linked with an ide-
ology of  progressive social evolution that legitimises the social and economic 
restructuring of societies along Western lines in the name of progress, these models 
have been spread across the world through the vectors of  european colonialism 
(Conklin, 1997), economic  globalisation (gray, 1995),  international  development 
programmes (Cooper and packard, 1997; ebrahim, 2001), as well as  political 
 ideology. For example, in her seminal account of the many adverse  environmental 
impacts of the  Chinese Cultural Revolution, Shapiro (2001, p. 3) states that ‘the 
 maoist adversarial stance towards the natural world is an extreme case of the mod-
ernist conception of humans as fundamentally distinct and separate from nature.’ 
While ideas of progressive social evolution were discredited in academic circles in 
the twentieth century, they persist in the language of politics and development (for 
example gray, 2007). While  China is not a Western country,  maoist ideology was 
based on  marxist–leninist ideology, and  Chinese communism was essentially a 
Western import, albeit one that took on a distinctive character once coupled with 
Chinese culture and mao-era politics (Shapiro, 2001). 

While  awareness of the potential for changes in natural systems (for exam-
ple, driven by human impacts on the environment) to affect human societies is 
growing, and despite the growth of environmental and ecological economics as 
academic  disciplines, the dominance of economics as a framework for  decision-
making means that the translation of concerns about phenomena such as climate 
change into meaningful policies or actions is extremely limited.2 the primacy of 
ideas based on progressive  economic development is evident in the prioritisation 
of  economic growth over concerns about  environmental degradation and  anthro-
pogenic climate change. in the context of climate change, current development 
policies act as obstacles to both  mitigation (for example, the reduction of  green-
house gas emissions) and adaptation (for example, the adoption of practices that 
reduce  exposure to risks associated with existing or anticipated  climate-related 
hazards). this is the case not only in wealthy Western nations, but also in rapidly 
 developing countries likely to be worst affected by climate change.   China, beset 
by environmental problems and vulnerable to the impacts of climate change, now 
matches the United States in its total greenhouse gas emissions  (Nature, 2007; 
zeng et al., 2008). in  mexico, agricultural restructuring associated with  market 
liberalisation has reduced the  resources at farmers’ disposal, decreasing   flexibility 
and  adaptive capacity at a time of increasing climatic  variability and uncertainty 
(eakin, 2005).

2  greenhouse gas emissions are rising faster than projected even under the most pessimistic scenarios used 
by the ipCC, and there is little hope of stabilising concentrations of Co2 at or below 450 parts per million, 
the figure usually associated with the 2 ºC ‘guardrail’ value of maximum advisable increase in global mean 
surface temperature.

www.tyndall.ac.uk.
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the pursuit at the macro-scale of policies that amplify  exposure and 
  vulnerability to natural hazards (a trend we might label as  unsustainable devel-
opment, or  maladaptation) is echoed at the local  scale. examples include: the 
rebuilding of settlements along low-lying  coasts devastated by the 2004  tsunami 
in Sumatra (Steinberg, 2007);  the degradation of systems that protect  coastal areas 
from flood and storm hazards (for example gössling, 2003); the rebuilding of 
houses and  settlements in areas damaged by  floods in 2003 in Central europe and 
then devastated again in 2005 (leroy, 2006); the expansion of settlements into 
low-lying  flood plains in the United Kingdom (ippR, 2005). 

explanations for these patterns of maladaptation must involve various social, 
political, geographical and economic factors. For example, people often end up 
rebuilding devastated settlements in the same places and exposing themselves to 
the same risks that led to earlier episodes of destruction as a result of social and 
economic marginalisation, the imposition of restrictions on their activities by gov-
ernment, the  opportunity costs associated with  relocation, a lack of support for 
adaptation measures by government, or because of the  perception that risks are 
balanced or outweighed by  benefits such as  access to  resources (leroy, 2005). 
however, more generally, the failure to deploy more effective coping and  adapta-
tion strategies, particularly by governments and individuals in wealthy nations, 
suggests that there is a fundamental and broadly based cultural inadequacy,  char-
acterised by an inability to fully comprehend or act on certain risks associated 
with environmental  variability and change even when  information on these risks 
is widely available. put another way, a lack of certain  cultural resources leads to a 
reduction of the  adaptive capacity of individuals, groups and societies which other-
wise seem to possess adequate resources and mechanisms for adaptation.  

 Cultural mediation of adaptive strategies

it is instructive to contrast  cultures that view  landscapes as sentient entities that 
respond to  human actions with those that view nature as passive and occupying a 
separate space to human social life. in many ‘traditional’ societies, the conception 
of nature as a sentient force which actively and constantly interacts with human 
beings provides a framework through which considerations of human–environment 
interactions are internalised within  social discourse.

there is considerable research being carried out into the coping  behaviours and 
other cultural consequences, if any, engendered by ‘natural’ disasters in various 
societies. it seems that such events typically will persist in the cultural memory of 
cohesive social groups for a time-span equivalent to one lifetime. this is the case 
with regard to  awareness of the signs of impending  tsunamis and volcanic eruptions 
among some  populations living in  papua new guinea and the  Solomon islands, for 
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example (davies, 2002, pp. 37–38). other adaptive  behaviours following natural 
disasters may be directed more toward the long term, such as the permanent  relo-
cation of villages or cities (davies, 2002, pp. 39–40; also see Fagan (2000) on the 
moche  relocation of their capital after its first-time near-total destruction). Such 
experiences may also lead to more indirectly adaptive behaviours, such as the crea-
tion of  myths and the establishment of taboos about occupying certain areas of the 
land  (lowe et al., 2002, p. 138). in those cases the direct, concrete cultural memory 
of the disastrous effects of the event may become lost but not before leading to an 
adaptation that exhibits respect for the natural phenomena at issue through habitual, 
ritual or mythical means.

in contrast, the marginalisation of nature in many ‘modernised’ societies 
 mitigates against such modes of internalisation. As a result, measures to address 
enviro n mental problems often end up as ‘add-ons’ to existing policies and plans 
that have been developed with little or no consideration of the wider environmental 
contexts within which they must be implemented. this is evident in the increasing 
use of the concept of  ‘climate-proofing’ by governments and development agencies, 
aimed at ‘protecting’ existing developmental practices and  infrastructure from cli-
mate change (for example Asian development Bank, 2005). the acknowledgement 
that such existing developmental models and systems might be fundamentally 
unsustainable in the face of  climate variability and change, that protection might 
not be possible, and that climate change might require the abandonment of existing 
 developmental goals, strategies and policies, and also of some geographical areas, 
is resisted in developmental contexts. Adaptation is seen as a means of securing 
 economic development and growth within existing developmental frameworks, 
rather than as a process through which the relationship between humanity and 
nature may be redefined in order to develop systems that can accommodate the 
 variability inherent in a fundamentally dynamic environment, which is becoming 
more dynamic as a result of  anthropogenic climate change.

Where  Western societies, and the  international institutions they dominate, do 
attempt to address adverse anthropogenic  impacts on natural systems, existing eco-
nomic frameworks tend to limit the scope for action, mitigating against remedial 
actions aimed at sustaining or restoring natural systems and processes where such 
actions incur  costs in the societal sphere. Studies such as the millennium ecosystem 
Assessment  program (2005) have explicitly addressed interactions between human 
and non-human systems, and their mutual dependency. however, the primacy of 
short-term economic criteria as a basis for  decision-making, and the development 
of concepts of  ecosystem goods and  services, means that the preservation of natu-
ral systems tends to be justified (at least at the  policy level) only insofar as these 
 ecosystems can be (passively or actively) exploited in order to deliver immediately 
identifiable developmental and economic  benefits for human beings.
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 Culture as  resource

the dominant approach in Western societies that treats ‘nature’ and ‘culture’ as 
separate spheres represents a formidable obstacle to adaptation and  sustainable 
development, preventing the internalisation of relations with the non-human envi-
ronment into everyday life, political  discourse and  policy formulation. nonetheless, 
Western societies do possess two broad types of  ‘cultural resource’ with which 
they might address these issues.  on the one hand, scientific descriptions that 
increasingly characterise natural systems as having a kind of self-organisation or 
agency that may be controllable or predictable only to a very limited extent pro-
vide potential frameworks within which to interrogate our conceptions of the rela-
tions between human and non-human systems (maturana and Varela, 1973, 1980; 
prigogine and Stengers, 1984; Kaufmann, 1995, 2000). Such perspectives may lead 
to policies that accommodate and cope with climatic and  environmental change by 
making  adjustments to human systems, which in turn allow natural systems and 
forces space and time for their own expression. Such an approach is already being 
implemented in some instances, for example in  coastal management schemes in 
countries such as the  UK, and on river systems in Central europe (ledoux et al., 
2005).

on the other hand, new  approaches to governance may provide a means of inter-
nalising human–environment interactions into policy formulation and  implemen-
tation. Western (and many non-Western) societies traditionally have been highly 
centralised, meaning that policies have been formulated by  decision-makers who 
are often remote from the realities of the localised contexts within which human–
environment interactions are played out. An increasing emphasis on  decentralisa-
tion and  participatory decision-making involving local  stakeholders may provide 
a context in which the consideration of relations between human and non-human 
 actors can be internalised in policy development.  this ‘localised’ approach will 
be particularly relevant to issues of adaptation to  environmental change, while the 
scientific understanding of human–environment interactions on a planetary  scale 
will feed into systems of  global environmental  governance to address issues such 
as climate change  mitigation. insofar as  governance fundamentally has to do with 
‘the manifold ways in which humans regulate their affairs to reach common  goals 
and react to a  changing environment’ (pattberg, 2007, p. 1), and normally involves 
the institutionalisation of rules and general  norms (pattberg, 2007, p. 14), it will be 
of key importance in the  transformation of our societies in preparation for climate 
change. the evolution of  governance  institutions is dependent on cultural precon-
ditions that either favour or undermine the institutionalisation of rules and  norms 
(Jaeger et al., 1993; macnaghten and Jacobs, 1997; Bulkeley and mol 2003; ostrom, 
2005; Bromley, 2006). Coupled with a wider  awareness of the  interdependency 
of human and non-human systems (for example through science, public debate 
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and a questioning of the supposition that humans are separate from nature), the 
involvement of citizens in  governance may generate new  institutions and influence 
 decision-making bodies in favour of more environmentally sustainable approaches 
to the global environment.

Conclusion

the challenges posed by phenomena such as climate change certainly call for the 
scientific research and technological  innovations that will enable us to develop 
appropriate physical and socio-economic modifications to our environment. 
however, true  resilience may also require more fundamental changes in our modes 
of living (see for example homer-dixon, 2006). We argue that the readiness to 
make the necessary modifications, and to fundamentally change our common pat-
terns of living, may be best understood as dependent on the complex that we refer 
to as  culture. in a world of intensifying environmental  risks, it is of fundamental 
importance that we determine the ways in which human  values and practices are 
mediated by ideas about the relationship between humanity and the wider ‘natural’ 
environment, and the processes through which adaptive (or maladaptative) cul-
tural patterns come about, are fundamentally important steps that can complement 
the development of technological,  engineering and managerial coping and  adapta-
tion strategies. Cruikshank encapsulates this perspective in her statement that ‘our 
human ability to come to terms with global environmental problems will depend as 
much on human values as on scientific expertise’ (Cruikshank, 2001, p. 390). 
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Theoretical context

We begin this chapter with two questions: first, how do people adapt to climate 
 uncertainty? Second, can the historical past serve as a laboratory for testing and 
understanding human  responses to climate uncertainty? We examine these ques-
tions in the context of a study of adaptation to climate variability in a county in the 
northern great plains of the  United States during and after its initial agricultural 
settlement in the late nineteenth century. the purpose of the study is to understand 
how a newly arrived population of  european immigrants and european-origin set-
tlers from the eastern  United States adapted to the harsh and uncertain climate 
conditions on the great plains. But rather than constructing a  historical narrative 
on how climate influenced the settlement experience, we will instead examine cur-
rent theory on decision-making related to adaptation to climate uncertainty and 
study how the settlement experience in the great plains can illuminate and con-
tribute to this body of theory.

there is a large body of research on decision-making that can be related to 
human adaptation to uncertainty. it deals with such topics as the need for predict-
ability and control, overconfidence in judgements, the role of available or recent 
and thus easily predictable models in anticipating future events,  risk communica-
tion and  management, and others (Weber, 2006; marx et al., 2007). here, however, 
we will focus specifically on three aspects of the corpus of research on decision-
making under uncertainty: (a) patterns of  information processing; (b) the  finite 
pool of worry; and (c) the bias toward a single action in response to uncertainty. 
these ideas have been the focus of research by social scientists in the Center for 
Research on  environmental decisions (CRed) at Columbia University, funded by 
the US national Science Foundation.
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Research on information processing suggests that individuals tend to process 
 information (and respond to risky situations, including  climate uncertainty and 
change ) via two different parts of the brain. these are the affective processing 
system, which is the source of  emotions and experiences associated with  emo-
tions, and the analytic processing system, which is capable of dealing with what is 
traditionally deemed scientific information – abstract, statistical and probabilistic 
(marx et al., 2007). Affective or experience-based reasoning is based on one’s own 
experience or that of others. it can involve a strong emotional response to what is 
often vivid presentation or description. Analytic reasoning involves the evaluation 
of  information obtained from scientists or others who are in positions of authority 
or hold authoritative credentials, and frequently can be statistically represented. 
it often has less impact on individual decision-making than experiential or  anec-
dotal information. these two types of  information processing often interact in deci-
sions about climate and adaptation to  climate. marx et al. point out that experiential 
information processing is generally dominant in decision-making under uncertainty 
because it produces output faster. When the output of the two systems is in  conflict, 
the affective system is more likely to determine the behaviour. however, analytical 
 information processing can often moderate the affective and experiential  responses 
to  risk, especially when a problem calling for a decision is discussed in a group.

Social scientists have also found that decisions related to risk management 
are largely driven by  worry, and that individuals’  perceptions of specific prob-
lems change as worry about one type of risk increases or decreases (linville and 
Fischer, 1991). linville and Fischer showed that if two negative events occur dur-
ing the same time period, they must share the loss-buffering  resources available 
during that time period. Although this line of research has been widely applied in 
 organizational psychology,  consumer psychology, behavioral decision-making and 
to some extent in the health sciences, the application of the concept to climate-
related decisions is fairly recent. in their study of  Argentine farmers facing climate, 
political and economic  risks, hanson et al. (2004) found that when individuals are 
confronted with new worries (or multiple worries simultaneously), there is a ten-
dency to focus on a single area of concern and pay less attention to other worries, 
even though there has been no change in the risks previously perceived as high and 
worrisome. the phenomenon is described as the ‘finite pool of worry’ because they 
found that a single, significant worry has a tendency to dominate and crowd out 
other worries in the ‘pool’. Because increases in worrying about one problem can 
lead to diminished concern about other problems, there is a limit to the number of 
problems related to adaptation to  climate variability and  uncertainty that individu-
als will choose to deal with at any point in time (Weber, 2006). it also suggests 
that by focusing on a single worry, individuals tend to reduce the  complexity of the 
spectrum of problems that they face.
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Another suboptimal response to risk that is related to the role of affect and 
which has a similar tendency to focus and simplify individual  decision-making and 
adaptation to  climate variability is the ‘single action bias’. Weber (1997) found that 
individuals responding to an external threat tend to respond in terms of a  single 
action, even when it is in their best interest to adopt a more diverse or multifaceted 
approach. this study of farmers in the  midwest found that they tended to adapt to 
 climate variability in a single way, such as changing production practices, altering 
pricing practices or seeking government  intervention, but never engaged in more 
than one of these practices. Similarly,  Argentine farmers who were able to store 
grain on their farms did so and as a consequence were less likely to adopt multiple 
or additional safety measures, such as  irrigation or  crop insurance, than those who 
had little or no  capacity to store their grain (hanson et al., 2004). this too suggests 
that individuals may be satisfied with adapting to climate risks in a narrower and 
more focused way than the situation warrants. the same phenomenon has been 
observed in  medical diagnostics where radiologists searching x-rays for lesions 
stopped their search after discovering one lesion, leaving additional abnormali-
ties unnoticed (Berbaum et al., 1991). these examples illustrate the tendency in 
disparate settings for humans to engage in only one response to threat and then 
to take no further action because their feeling of  worry or  vulnerability has been 
reduced.

The rationale for historical research

the rationale for conducting historical research on  climate impacts and  responses 
to these  impacts goes beyond understanding the past for its own sake (endfield, 
2008). much of the existing social science theory on climate adaptation and decision-
 making under uncertainty , including research on patterns of  information process-
ing, the finite pool of worry, and the single action bias, is the product of either 
laboratory studies or behavioural observation, and sometimes both. What these 
approaches lack, however, is the perspective that can be obtained through examin-
ing adaptive behaviour and linking  perceptions, experiences and behaviour over 
long time periods and in the context of complex and often interacting economic, 
technological,  policy and  climate systems.  Climate adaptation decisions are 
always made in a temporal context, as well as in meteorological, political, eco-
nomic and cultural contexts. the temporal context may influence  adaptation deci-
sions in regard to the sequence and timing of influences on decision-making or to 
variations in lag times between the perception of external problems and individual 
responses. Although the single action bias and the finite pool of worry    are most 
evident in the immediate context of a specific decision, they are shaped, in part, by 
the decision-maker’s previous experiences and assessments of the decision setting. 
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Studies of behaviour in contemporary laboratory settings cannot provide the 
temporal perspective needed to understand the cumulative role of time and experi-
ence on decision-making. however,  historical studies, because they can focus on 
behaviour over long time periods, can provide valuable insight into these influences 
on decision-making .

A related but different issue is whether  historical data and other records of past 
behaviour can be analysed in terms of theory developed in the contemporary labo-
ratory. if the goal of research is to identify regular patterns of individual and social 
behaviour so as to understand, evaluate or even anticipate future behaviour, it is 
reasonable to test the underlying theory against behaviour at multiple time periods 
and in multiple places where conditions may be similar or may vary in theoretically 
useful ways. this type of research follow-up is usually costly, however, and con-
sequently is rarely done. if historical research on real (historical) populations can 
be combined with, or even substituted for, interviews or experiments using con-
temporary populations, it could advance decision theory related to climate adapta-
tion and, in popper’s words, help determine whether theory can ‘stand up to the 
demands of practice’. in both cases, the overall cost of research may be reduced 
and the epistemological  benefits increased (popper, 1934).

Historical background

the rapid settlement of the trans-mississippi West after the  US Civil War in the 
1860s was encouraged by the federal government, which systematically negotiated 
reductions in the amount of land it had earlier ceded to the  native Americans. it 
then initiated sweeping new land and  transportation policies affecting the use of 
these lands. As a result, the  transformation of this region from a largely uninhab-
ited  rangeland to a settled checkerboard of towns, farms and eventually cities was 
especially rapid and became one of the defining elements of the country’s history 
(turner, 1893). Because of its limited  rainfall, the great plains were characterized 
by rolling expanses of treeless grasses which had the advantage of not requiring 
 deforestation before the land could be planted in  commercial crops. there was 
from the start some controversy as to whether the plains were suitable for  agricul-
ture. Among the early voices was that of John Wesley powell, who explored the 
area for the  US geological Survey and declared that  irrigation was necessary if 
agriculture on the plains were ever to be productive (powell, 1878; morris, 1926). 
Arrayed against his cautionary advice were the railroad companies, which had 
been granted land by the government in  exchange for extending the railroads and 
which advertised widely about the  benefits of settling in the  American West. they 
sold both town plots and farm land to would-be settlers. those who wished to 
obtain their land at lower cost registered claims with the federal land office under 
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the  homestead Act, passed in 1862, which provided up to 160 acres of surveyed, 
unclaimed land to individuals in  exchange for occupying the land for five years, 
paying minimal registration fees, and making certain improvements on the land 
(gates, 1968). Consequently, the cost of entry for  farming on the great plains was 
low, and would-be farmers were attracted to the territory from nearby states, from 
the eastern USA and  Canada, and from  northern europe and the  British isles. 
What they did not know was that although the cost of entry was low, the cost of 
staying could be high.

this study focuses on  Kingsbury County in the eastern part of the dakota territory 
an area opened to settlement near the end of the 1870s. this was originally the 
 northernmost part of the louisiana purchase from  France in 1803. it was  formalized 
as a territory in 1861 in anticipation of white settlement, and it was subdivided into 
two states,  north and  South dakota, in 1889. Workers on the railroads were the first 
to arrive in the area that became Kingsbury County, and farmers and merchants fol-
lowed soon after the railroad tracks were laid. Although the popular image of the 
frontier settler is that of a farmer engaged in  subsistence agriculture, the settlers of 
eastern South dakota were often both townspeople and commercial farmers from the 
start . the railroads were a commercial lifeline, bringing settlers, food and supplies 
into the towns of the territory and leaving with the fruits of farmers’ labour.

the settlement of Kingsbury County, like most of the dakota territory, was 
effected by the combined efforts of the territorial government, the railroad com-
panies, and thousands of land-hungry, would-be settlers who were attracted to the 
newly opened agricultural lands in the west. these settlers obtained much of their 
 information about the area from word of mouth or through publications prepared 
by the territorial government and the railroads that were designed to attract settlers. 
the dakota territorial government had an active publication program under the 
supervision of the Commissioner of immigration that sent documents  describing 
the fertility of dakota soils and the territory’s benign climate to readers in many 
countries in the language of that country. these documents obviously were meant 
to counter what were recognized as negative impressions of the region. in 1887, 
for example, the Commissioner of immigration published a statement on the cli-
mate of dakota. it began with the statement: ‘Scarcely anything connected with 
dakota is the subject of greater misconception than its climate’ (Commissioner 
of immigration, 1887). the climate of the territory was described to potential 
 immigrants as ‘the pure, exhilarating, healthful climate of dakota’; readers were 
told that the visitor ‘who has once drunk deep draughts of this prairie oxygen, is 
under the charmer’s spell, and can never again content himself to live without the 
territory’ (Commissioner of immigration, 1887).

By 1880, there were over 1000 new residents in Kingsbury Country, about 30% 
of whom had been born outside the United States. many of those who were born 
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in the USA, however, were themselves the children of immigrants. A sample of 
 households in  Kingsbury County in 1880 shows that roughly 60% of the settlers 
were born abroad or were raised in a household by parents who were born abroad. 
this suggests that the  cultural background of settler  households was more often 
that of european immigrants than of families who came to the dakota frontier 
from other parts of the  United States. the previous agricultural experience of these 
settlers was largely in areas quite different from the great plains .

Whether or not settlers experienced the exhilaration of the prairie oxygen pre-
dicted by official publications selling the territory, the first white settlers, who 
generally came from the humid eastern United States or the rainy countries of 
 northern europe, faced agricultural conditions in the dakota territory for which 
their previous experiences had not prepared them. they had little or no experience 
 farming in areas with  rainfall as low or as variable as it was in the eastern part of 
the dakota territory. on average, the annual precipitation was sufficient to support 
 agriculture, particularly in the eastern part of the state. however the precipitation 
was irregular, both annually and in terms of the  distribution of rainfall during the 
growing season, when it was most needed for agriculture. not only was the dakota 
climate drier than the areas left by the settlers who flocked to the newly opened 
lands, but it had highly variable precipitation patterns and strong, hot  winds that 
caused what  soil moisture there was to evaporate, leaving it even drier than sug-
gested by the annual rainfall levels. in the nineteenth century, the  variability in 
rainfall raised the question of whether the great plains could support agriculture, 
a question that remains controversial today (Riebsame, 1991; Cunfer, 2005; parton 
et al., 2007). An example of the extreme  variability in precipitation in the region 
is the  rainfall in the James River Valley of what is now South dakota . in 1881, 
when the area was first being settled by agriculturalists, there was 40 inches of 
rain. in 1894, there was only 14 inches (Schell, 2004) . Between these two points, 
there were years with adequate rainfall and years of  drought (and years when the 
rainfall arrived during critical points in the growing cycle and years in which the 
seasonal  distribution of rainfall hurt crops), but in general, rainfall was high in the 
early 1880s and low in the late 1880s and early 1890s (Kepfield, 1998). in almost 
all cases,  immigrants to the area had learned to farm in more humid european and 
eastern north American climates.

the winter climate on the plains was also unlike anything most of the settlers 
had previously experienced. publications intended for prospective settlers empha-
sized that dakota was located on the same latitude as  harrisburg,  pennsylvania, 
and  Cleveland,  ohio, and in europe it was on the same latitude as  France and  
Austria. the clear implication of this comparison was that the dakota weather 
was similar to that of these other places. government publications also empha-
sized that there was considerably less  snow in dakota than in the eastern states 
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and implied that summer generally began shortly after the  winter broke in march 
(Commissioner of  immigration, 1887). not surprisingly, there was no discussion in 
these publications of the disastrous impact of dakota  blizzards on  cattle, humans 
and even railroads, stopping the settlers’  access to food and farm implements. in 
1880, there was a blizzard that stopped the trains for over six months, leaving the 
newly arrived settlers in Kingsbury County with shortages of food, firewood and 
cattle feed  . they ground seed, intended for planting in the spring, in coffee grind-
ers to get flour for bread. Another disastrous blizzard took place in 1888. in both 
years, many settlers were lost in the swirling snow and died of  exposure or  hunger 
(Wilder, 1940; laskin, 2004).

in addition to the annual and seasonal variations in the levels of rainfall and the 
continuing possibility of devastating winter blizzards , the dakota settlers faced 
a variety of other unexpected climate-related events in their new homes. there 
were  fires, sparked by dry conditions and spread by high  winds, that swept across 
the plains, destroying crops in their way;  tornados or  cyclones that were strong 
enough to destroy  buildings, including a brick church in deSmet, the largest town 
in  Kingsbury County;  floods that followed winters with heavy snows; plagues 
of grasshoppers in the 1870s and as late as 1880 that totally destroyed crops and 
other  vegetation in their path; lightning strikes; and destructive hail (Crothers, 
no date; Robinson, 1904)  . As a settler in a story by Willa Cather, who grew up 
on the plains, describes the climate, ‘he had seen it smitten by all the  plagues of 
 egypt. he had seen it parched by  drought, and sogged by rain, beaten by hail, and 
swept by fire, and in the grasshopper years he had seen it eaten as bare and clean 
as bones that the vultures have left . After the great fires he had seen it stretch 
for miles and miles, black and smoking as the floor of hell’ (Cather, 1896). the 
severity of these  weather events, combined with the difficulty in predicting them, 
provides a research setting for looking at behavioural responses to unexpected 
 climate  changes.

Climate adaptation and decision-making

We look at the impact of these weather events on the great plains by examining 
two types of behaviour in the initial settler  population: first, residential persistence 
over time in Kingsbury  County, and second, economic  investment in the County 
through land ownership. We have taken a systematic sample of the population of 
heads of household in the County in 1880, using the manuscript schedules of the 
Federal Census for that year in order to trace  evidence of these individuals in other 
sources over time to determine who stayed and to infer why.  information on indi-
vidual land ownership in the nineteenth century is available through the  Bureau 
of land management. one of the advantages of focusing on Kingsbury County  is 
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that the events of the early settlement period, including climate events and their 
 impacts on the settler population, have been chronicled in great detail by observant 
residents of the county from 1879 to 1894, including  laura ingalls Wilder, author 
of ten books on the great plains, the best known of which are the ‘little house on 
the prairie’ books.

the basic conditions of settlement were similar for most people, whether they 
came from a few hundred or many thousand miles away. the commercial founda-
tions for a thriving agricultural area were in place. As mentioned earlier, land for 
commercial agriculture was available to all essentially for free through homestead-
ing or for purchase at competitive prices, and land in the railroad towns that sprang 
up as the farmers arrived, was also available for purchase. the climate was a sur-
prise, and variable and  extreme weather events were to pose adaptation problems 
for the settlers. But during the initial years of what was called the great dakota 
Boom (late 1870s), the increase in annual  rainfall gave newcomers the impression 
that this was a fertile land (Schell, 2004). this increase in  precipitation in the late 
1870s was popularly attributed to the fact that the settlers were beginning to plow 
the prairies, and the saying ‘Rainfall follows the plow’, was heard frequently to 
explain the rainfall. the availability of sufficient water and land for the taking, 
and, because of improved economic conditions in the  United States, the construc-
tion of railroads that provided  access to eastern  markets made the area attractive to 
many. the population of eastern dakota  increased rapidly in the decade following 
1878 and millions of acres were registered as new homesteads each year, with the 
number of acres reaching its height in 1883 (Schell, 2004). in short, the result of 
federal land and  transportation policies was to  encourage commercial  wheat farm-
ing in the dakota territories. Unfortunately, many of the newly arrived farmers 
took  advantage of these policies to pursue a familiar type of  agriculture that was 
less well suited to the territory than the  cattle-grazing culture that preceded them 
on the land .

the decline in precipitation after 1888 created economic hardships for local 
farmers who saw their yields decline with the rainfall. the impact of lower  rainfall 
was combined with irregular weather events, like hailstorms, that destroyed crops 
even more rapidly than  drought ( Kingsbury County News, 1888). By this time, 
many of the farmers had already taken out loans or mortgages for farm machin-
ery. this debt intensified the economic impact of the  weather events, and farmers 
were forced to delay payments when they lost their crops. By the late 1880s, local 
newspapers began to print lists of delinquent tax sales of land (Kingsbury County 
News, 1888). By the 1890s, the newspapers were printing lists of foreclosures and 
mortgage sales as well (Kingsbury County Independent, 1893).

Almanzo and  laura Wilder provide an illustration of adaptation to  climate 
impacts in Kingsbury County over a long period of time. they had both moved 
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to the County as soon as the lands were opened to homesteading in 1879, and 
they married in 1885. But after a severe hailstorm destroyed their thriving crops 
in the summer of 1886, they were forced to rethink their economic plan for 
the year. Rather than selling their  wheat and oats as planned, they took out a 
mortgage on their homestead, rented their tree claim to another farmer, and 
harvested and sold wild hay on the  Chicago market (Wilder, 1971). the Wilders 
responded to the destruction caused by the hailstorm with energy, inventiveness 
and good humour and cited the irony that it reversed the irish proverb, ‘the rich 
man gets his  ice in summer and the poor man gets his in the  winter.’ the hail, 
whatever it had done to the crops, provided the poor plains farmers with  ice in 
summer.

the Wilders survived that year to face increasing  drought, high  winds and 
 cyclones,  fires and other difficulties in subsequent years. they diversified their 
 farming, adding  sheep, which did better in the dry years than the crops, lowered 
their living standards and tried various economic remedies. But conditions were 
difficult. Almanzo Wilder’s brother and sister each had homesteaded property for 
nearly a decade, and in 1888 their lands were sold for delinquent taxes (Kingsbury 
County News, 1888; Anderson, 1985). laura Wilder’s parents, who had a home-
stead and also owned commercial property in the town of deSmet, kept their 
land, perhaps because their commercial property provided an income somewhat 
independent of  agriculture and less immediately tied to predictable climate. in 
1894, the Wilders decided to leave Kingsbury County . in her diary of the trip 
to  missouri, where they finally settled permanently,  laura Wilder began: ‘For 
seven years there had been too little rain. the prairies were dust…Crop after crop 
failed…the agony of hope ended when there was no harvest and no more credit, 
no money to pay interest and taxes; the banker took the land. then the bank 
failed’ (Wilder, 1962). the Wilders and their neighbours faced a double problem: 
an inhospitable climate where they lived and a nationwide economic panic that 
tied their hands economically. on the back of the wagon belonging to the family 
that accompanied them to missouri was a hand-lettered notice, ‘Rear guard of 
Coxey’s Army’, linking their pilgrimage to a new home in the milder climate of 
 missouri to the protest march on Washington of 500 unemployed workers from 
ohio (Anonymous, 1999).

despite the difficulties that farmers like the Wilders and their families faced, 
a large proportion of those who moved to the County when it was first opened to 
settle ment stayed, unlike settlers in western parts of the dakota territory where 
most of the settlers moved away within a few years. the next stage of this project 
will be to analyse the landowning and agricultural persistence patterns of the 
 sample of settlers in 1880 to determine what might have influenced the decision to 
stay or to move elsewhere.
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Ties between theory and history

We found that the settlers who came to the great plains had little or no direct 
experience with the climate or familiarity with scientific assessments of the land 
before they moved there. their  information came from the publications of the 
territorial government or the railroads, both of which had an economic motive 
in attracting settlers to the territory. An even stronger message than the descrip-
tions of the benign climate was the promise of free land, which appealed directly 
to potential  immigrants. once they were living in the territory, however, they 
experienced a climate that belied the ‘milk and honey’ messages that they had 
received from formal governmental and corporate sources. it was at this point that 
the settlers began to have their initial, first-hand experiences with the climate of 
the plains. For most people, the climate made life difficult, but they adjusted to 
its extremes – until the climate threatened their ability to make a living. then the 
settlers felt they had to decide whether to stay or to leave. the  limit to adaptation, 
then, came when  climate uncertainties and disincentives reached a  threshold that 
interfered with critical economic aspects of their lives.

in terms of processing information, there were three rather than two patterns that 
can be observed among the dakota settlers. Basic analytic information came from 
publications, laws and advertising about the feasibility of moving to the territory. 
Second,  experiential information about the value of land ownership and  commer-
cial markets for grain provided a critical push to the plains. in settlers’ decisions, 
the emotional desire for land far outweighed both the analytical information that 
they received on the climate and their own early experience of the harsh and vari-
able climate of the plains. But we found a third type of  information processing that 
helped the settlers cope with the conditions in which they found themselves . this 
involved domesticating problems by fitting them into existing frames of reference 
with sayings or aphorisms. A typical example can be seen in Caroline ingalls’ 
response to her daughter’s statement that the prairie was beautiful, but it seemed 
they had to fight it all the time. ingalls responded, ‘this earthly life is a battle … if 
it isn’t one thing to contend with, it’s another. it always has been so, and it always 
will be. the sooner you make up your mind to that, the better off you are’ (Wilder, 
1941).

the concept of the ‘finite pool of  worry’ was based on observations of farmers 
in the  north American midwest and in  Argentina. At first glance, it does not seem 
to apply to farmers in the dakota territory. in part, this is because the ‘pool’ of 
 climate-influenced worries, such as  drought, were often inseparable from other 
worries (mostly socio-economic). But during  blizzards,  floods or  fires, climate 
events could be directly related to physical survival. the response of the Wilders, 
their families and friends, to these conditions took place on several levels. We found 
that their expectations (and worries) were fluid over time and involved both gradual 
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adaptation to extreme conditions and rejection of living under these  conditions 
at different times. the change from acceptance to rejection could be related to the 
successive  impacts of climate events or to the timing and linkage of climate problems 
with economic problems.

A third element we examine is the existence of a  ‘single action bias’ in adapta-
tion to the  climate variability on the  great plains. looking at the experiences of 
specific individuals in Kingsbury County in the face of periodic, unexpected and 
previously unexperienced climate-related crises, we find that the impact of cli-
mate events had the power to affect multiple aspects of the settlers’ lives, including 
their financial  security, their homes, their safety and their immediate economic 
 livelihood. observing the experiences of specific settlers on the plains suggests 
that they responded to climate-induced problems with multiple strategies. this 
included strategies related to improving yields through  mechanization and plow-
ing more acres and improving profitability by shifting to new crops and  markets. 
they also rented land to others and started new  businesses in the railroad towns 
to supplement their income. in large part, this  flexibility may be the result of their 
responses , not to climate events alone, but to climate events in the context of a 
complex and expanding economic system.

Conclusions

We began with two questions: how people adapt to climate uncertainty, and whether 
the historical past can serve as a laboratory for testing and understanding human 
responses to climate  uncertainty. We have found that  adaptation strategies tend 
to be closely related to economic conditions and opportunities and to the context 
framed by government policies. For the settlers of eastern dakota territory, the 
physical climate they experienced was a surprise, one with which they had little or 
no previous experience. their adaptation to that climate was moulded by the avail-
ability of fungible  resources and opportunities in other areas – human  resilience, 
 policy support,  access to  technology and the state of the larger  economy.

Because climate is rarely isolated from socio-economic phenomena, adaptation 
to climate extremes is generally mediated and interpreted through the lens of eco-
nomic,  policy and technological  resources and perceived opportunities. in essence, 
adaptation to  climate impacts is influenced as much by social, economic and tech-
nological policies and possibilities as by the climate events themselves.  Cultural 
backgrounds may also influence adaptation, but because of the levelling effects of 
 social and economic opportunities and  technology, culture does not appear to be 
the most important influence on adaptation in this system.

the second issue in this paper is whether  historical analysis can provide a useful 
approach to understanding adaptive behaviour. the answer, we believe, is yes, but 
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it is most useful as one of several analytical approaches to understanding   climate 
adaptation. We conclude that  historical data can be used to analyse adaptive strat-
egies under specified conditions. they can also be used to compare behaviour 
observed in laboratory studies with that in real situations, and the findings can be 
used to feed ideas back into laboratory experiments. however, the lack of interac-
tive data, and the impossibility of interacting directly with historic  populations, 
makes it impossible to test specific experiments at the microscale in a way that 
parallels laboratory experiments. in the end, it is necessary to understand both 
individual behaviour and broad  community response patterns if we are to under-
stand adaptation to  climate change . historical approaches to  climate adaptation 
can help us to do so.
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Introduction

When considering human  capacity to cope with or adapt to stressful climatic 
 conditions and events, an important consideration is that human  populations are not 
stationary. during periods of climate-related  stress, one possible response by mem-
bers of a vulnerable household is to migrate away from the area at  risk (mcleman 
and Smit, 2006). Currently, the popular discussion of climate change and migra-
tion tends to occur around themes of  environmental refugees,  forced migration 
and worst-case  scenarios of future climate change  impacts. While wholesale aban-
donment of many currently inhabited areas would indeed be a likely outcome in 
most worst-case  scenarios, unless and until worst-case  scenarios come to pass, the 
more likely and immediate outcome is that climate change-related migration will 
occur as one of a range of possible adaptations taken by exposed populations. it is 
therefore necessary to consider the ways in which  vulnerability to  climate change,  
adaptive capacity, migration and  demographic change are connected, and consider 
where migration is situated within the broader range of  adaptation strategies.

this chapter sets out by describing some general conceptual issues regarding the 
role of migration in the context of climate change adaptation. this is followed by 
the introduction of specific questions of how migration decisions are reached under 
conditions of climatic stress, the relative importance of migration vis-à-vis other 
possible forms of adaptation, and how the movement of  households and individu-
als in and out of exposed regions affects the adaptive capacity of the  community 
as a whole. exploration of such questions is then carried out via empirical findings 
from two specific case studies of rural populations in north America . the chapter 
concludes with a discussion of how such cases provide new and pertinent insights 
that may advance our understanding of how migration is utilized as an adaptation 
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to climatic stresses, and how  demographic change through changing migration 
 patterns has  feedback effects on the adaptive capacity of communities .

Migration as an adaptation to climate change

it has long been recognized that changes in environmental conditions can influence 
human migration patterns and  behaviour, but the specific relationship between nat-
ural and human processes in this context remains poorly understood (mcleman 
and Smit, 2006). While migration is one of any number of potential adaptive strate-
gies  a household experiencing stressful  climatic conditions may employ, it is rarely 
the adaptation of first resort. this is because even over relatively short distances or 
for brief periods of time, migration entails direct  costs of movement or  transporta-
tion to a new destination, and of finding accommodation and an income or  liveli-
hood opportunity at the destination. there may also be transaction  costs associated 
with crossing  jurisdictional boundaries (legally or otherwise), as well as  opportu-
nity costs to the household the  migrant leaves behind resulting from lost labour and 
social support. As a result, large-scale migrations, especially over long distances, 
are not typically stimulated by modest or short-term fluctuations in climatic condi-
tions. historically, large climate-related migrations have tended to be stimulated 
by  catastrophic extreme events, such as cyclonic  storms or  flooding, and adverse 
conditions that are experienced on a frequent or ongoing basis, particularly  drought 
(see mcleman and Smit, 2006 for examples).

the forms that climate-related migrations take vary from one event to another, 
and a number of different migration  responses may emerge from a single event. in 
 dryland areas of  West Africa, for example, complex migration patterns have emerged 
as rural  populations adapt to both  seasonal variability in  precipitation and extended 
periods of  drought (Swinton, 1988; Findley, 1994; nyong and Kanaroglou, 1999; 
Rain, 1999; mortimore and Adams, 2001; Roncoli et al., 2001; de haan et al., 2002; 
hampshire, 2002). in many sedentary agricultural  communities, dry-season migra-
tion to regional  urban centres by young men and, in some cultural groups, also by 
young women has become commonplace. during extremely dry periods, children 
may be moved out of  drought-stricken areas to the homes of extended family mem-
bers. pastoralist populations modify their movements during extreme dry periods by 
moving larger numbers of animals into more southerly (wetter) parts of their range 
for longer periods of time, a practice that may bring them into  conflict with sedentary 
farmers (nyong et al., 2006; Brown et al., 2007). it is often in the period following a 
favourable  growing season that young men attempt long-distance migration abroad, 
taking advantage of the temporary surplus in household  resources –  behaviour 
that is somewhat at odds with the popular supposition that inter-regional climate-
change-related migration will be greatest under conditions of distress.
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this simplified description of West African migration is offered merely to 
highlight the  complexity of potential migration  responses to  climatic stresses, 
 responses that are nested within the much larger range of possible  adaptive 
responses  households might employ. Such  complexity is not unique to  West 
Africa, but has been identified elsewhere (for example meze-hausken, 2000; 
Adger et al., 2002; mcleman, 2006). given that climate change will likely increase 
the  climate- related stresses faced by many populations, greater research is war-
ranted into the socio-economic and political conditions and processes that give rise 
to differential adaptive migration. there are numerous specific research questions 
for which there currently exists limited  information in scholarly literature. Why 
do some households (or individuals within households ) adapt through migration 
while others adapt in other ways? What socio-economic conditions predispose 
some groups to migration as adaptation? how are migration destinations selected, 
and what influences the duration of migration? how does climate change feed into 
existing climate-related migration  behaviour and how may it influence new migra-
tion trends? in what ways does migration affect the adaptive capacity  of source and 
receiving communities?

While migration is usually a household-level adaptive response, in tackling such 
questions it is also important to recognize how adaptive migration is influenced 
by  governance structures and processes, the nature of  social networks within and 
between communities, and differential household  access to capital in its various 
forms. Answering these and related questions inevitably requires giving a watchful 
eye to forces that work across societal, spatial and temporal  scales.

the remainder of this chapter describes and compares two case studies of rural 
populations in north America that have experienced or are experiencing signifi-
cant  social and economic stress due to rapidly changing climatic conditions. in 
each case, discussion is based on findings from empirical research specifically 
designed to develop insights into questions such as those listed above. the first case 
considers household  adaptation decision-making and migration outcomes during 
a period of extreme  drought in eastern  oklahoma in the 1930s. Specific findings 
from this multi-year research project have been reported elsewhere (mcleman 
2006, 2007; mcleman et al., 2007); what follows below represents a synthesis of 
the project as whole and what it says about the role of migration vis-à-vis other 
forms of adaptation. the second case is based on very recent findings from a 
study of current adaptation  needs in  Addington highlands, ontario, an area of 
small communities where the  economy is dominated by seasonal, resource-based 
activities. While this  population has historically demonstrated a strong capacity 
to adapt to extreme climatic conditions,  demographic changes due to migration 
flows in and out of the area are rapidly eroding the overall adaptive capacity of 
the population .
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Drought adaptation and migration in rural  
Eastern Oklahoma in the 1930s

Between 2004 and 2007, empirical research was carried out in rural eastern 
oklahoma (Figure 19.1) to understand the adaptation strategies and migration 
 behaviour during a period of extreme drought in the mid-1930s. this research 
included the systematic collection of secondary reports, census data, government 
agricultural and economic reports, meteorological data, and the identification and 
interviewing of survivors of that period, including inter-state  migrants who pres-
ently reside in  California and non-migrants who reside in oklahoma (mcleman, 
2006, 2007; mcleman et al., 2007).

eastern oklahoma has a generally rolling  landscape that becomes increasingly 
rugged as one moves toward the Arkansas border. in the 1930s, the region had a 
predominantly rural population . Farms tended to be small, operated by tenants 
with modest amounts of capital. heavy work was done with draft animals. most 
farms produced a mixture of cotton, a cash crop, and corn, a feed crop for  live-
stock. By the mid-1930s, eastern oklahoman farmers were coping with a harsh 
combination of  climate- and non-climate-related stresses.  Commodity prices had 
been falling steadily for many years, a decline accelerated by the  great depression 
that began in 1929. After several years of generally below-average  precipitation, in 
1934 and 1936 most of eastern oklahoma experienced severe drought conditions 
during the  growing season, destroying crops and making water for  livestock and 
draft animals scarce (Figure 19.2). in 1935 and 1937, severe summer  rainstorms led 
to  flooding in many counties.

three general migration patterns emerged in oklahoma during the 1930s, each 
of which was closely interconnected with the drought adaptation of  rural house-
holds in eastern oklahoma. the first of these, which began with the onset of the 
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Figure 19.1 location of eastern oklahoma study area.
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great depression  at the start of the decade, consisted of two groups moving into 
rural eastern oklahoma (mcmillan, 1936; US house of Representatives, 1940; 
hale, 1982; Whishenhunt, 1983). one group consisted of people displaced from 
the  wage-labour  economy of the region, particularly from  urban centres and areas 
where  oil production and  mining took place. these sectors of the  economy had 
contracted with the onset of the depression, and many unemployed turned to  sub-
sistence farming to support their families. this  back-to-the-land movement tempo-
rarily reversed a multi-decade decline in the proportion of oklahoma’s  population 
living in rural areas. the other group consisted of migrants from semi-arid, grain-
producing regions in western oklahoma who had lost their farms through inability 
to meet mortgage or lease payments. Both groups were attracted to rural eastern 
oklahoma by its large number of small tenant farms, where a mix of cash-crop and 
subsistence farming  could be taken up with modest amounts of economic capital. 
this in-migration had the effect of driving up demand for farmland in the area 
even as farm incomes were falling.

A second migration movement began mid-decade and lasted through the 
remainder of the decade, during which period it is estimated up to 300 000 people 
migrated out of oklahoma (hale, 1982). one-third of these joined the large inter-
regional migration of people from the southern great plains states to  California 
(mcWilliams, 1942; hale, 1982; gregory, 1989). two distinct sub-groups have 
been identified within the oklahoma-to- California  migrant stream: migrants 
who originated in  urban areas of oklahoma and tended to settle in  urban areas 
in  California; and, those who originated in rural oklahoma and settled in rural 
 California (gregory, 1989).

the decade’s third migration saw high rates of intra-state movements of 
people within rural areas and from rural areas to  urban centres. Such movements 

Figure 19.2 Annual precipitation, Sallisaw, eastern oklahoma.
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reflected downward trajectories in the socio-economic status of rural households , 
as families tried to cope with the double  stresses of economic recession and 
increasingly severe drought conditions. Few such moves resulted in improve-
ments in the socio-economic lot of the migrant household (tauber and hoffman, 
1937; mcmillan, 1943). eastern oklahomans figured significantly in these latter 
two migrations .

the range of potential adaptations varied considerably among eastern 
oklahoman households struggling to adapt to this cocktail of  climate- and non-
climate-related  stresses. many possible forms of rural adaptation suggested in cur-
rent climate change literature (Smit and Skinner, 2002) were either not available 
or had already been exhausted by the time the droughts struck in the mid-1930s. 
most farmers had already maximized the potential  benefits of modifying on-farm 
practices during their attempts to cope with tumbling  commodity prices. Farmers 
had already long arranged corn and cotton plantings on their lands such that corn, 
the less  drought-tolerant of the two crops, was planted on land with the highest 
potential  soil moisture content. Although it is not very  drought-tolerant, farmers 
could not switch away from corn because it was needed to feed  livestock. grains or 
other similarly  drought-tolerant crops could not be grown profitably given the farm 
sizes and the quality of land in eastern oklahoma, and in any event, cotton was the 
cash-crop farmers knew and grew best .

most farmers continued using the same methods and equipment that had been 
in use for decades; few attempted to innovate or adopt new technologies proven 
elsewhere. there are two straightforward reasons. First, since most farm operators 
did not own their land, few were willing to invest money or labour to improve it. 
Second, when crops failed due to drought, farmers received no revenue to invest in 
new technologies. this was an era before  crop insurance programmes were imple-
mented. most lending  institutions in the region had already gone out of  business 
due to the depression, and so farmers had few sources of credit beyond merchants, 
who charged prohibitive rates of interest .

Rural families attempted a host of other adaptations while trying to maintain 
themselves on the land. Friends and families pooled labour for heavy tasks such as 
bringing in crops or slaughtering hogs, which in non-drought years might have led 
to a casual labourer being hired. Some sold eggs and cream to raise cash; others 
engaged in riskier activities such as  trapping skunks for pelts and operating illegal 
whisky stills . households expanded their diets to consume plants and wild animals 
that were not regularly consumed in non-drought times.

As the range of available on-farm adaptations shrank, families increasingly 
sought income opportunities off the farm. Because non-agricultural sectors of the 
 economy had contracted severely during the depression, the supply of jobs was 
small and demand was considerable. many looked for work on federal government 
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programmes, such as  infrastructure projects funded under the Works progress 
Administration (WpA). the  WpA enabled local governments across the USA, 
rural and urban, to apply for  funding for projects to build or upgrade  infrastruc-
ture.  WpA projects provided hourly wages and paid residents to supply draft teams 
and trucks to work sites. demand for  WpA work was high, and participants rarely 
obtained more than 20 hours of work per week. in and of itself, income from  WpA 
projects was insufficient to support a household, but such wages served as a critical 
income supplement for many rural families, allowing many to remain on the land.

others looked beyond their immediate area. For decades, many eastern 
oklahomans had made it a practice to travel elsewhere in the region to work as 
casual agricultural labourers after their own crops had been harvested. once 
 harvests had been completed in those destinations, farmers would return home 
to ready their own farms for the next planting season. in the mid-1930s, however, 
traditional seasonal migration destinations were also suffering through extended 
 droughts, with no  employment to be had. this left the option of migration beyond 
the drought regions to find employment.  California was the destination of choice 
for several reasons. California  agriculture was characterized by large commercial 
farms that used extensive  irrigation systems and were less sensitive to drought. 
While Californian farms were heavily mechanized in comparison with those of 
eastern  oklahoma, there was then as now considerable demand for skilled farm 
labourers at critical stages of the  growing season. this demand increased when 
the US government restricted seasonal immigration from  mexico on the pretext of 
protecting jobs for unemployed Americans.

this inter-regional differential in employment  supply and demand does not in 
itself, however, explain why large numbers of oklahomans moved west, for migra-
tion over such long distances was difficult, expensive and speculative. migration 
to California was not a flood of destitute drought refugees. Although poor by 
Californian standards, those who migrated tended to be young,  landless families 
who possessed some economic means and  access to a motor vehicle, and transfer-
able  skills. they migrated as intact families, drawing on pre-existing networks of 
extended family and social connections in California for  information and settlement 
assistance.

Although hundreds of thousands left drought-stricken oklahoma during the 
1930s, many more did not. Residents with economic capital invested in land own-
ership or  business ownership tended to resist migration. many of those who lost 
their farms or jobs due to drought-related  crop failures and lacked the capital nec-
essary to migrate out of the drought region  fell into a downward socio-economic 
trajectory of  poverty and transience. thousands ended up living in conditions we 
today associate with distress migration in the developing world: squalid shack 
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camps built along  railways, riverbanks and on garbage dumps, with their attendant 
 horrors of  disease,  child abuse and  malnutrition.

in many cases, the migrants who left oklahoma found themselves poor and 
 landless in California, but there was little incentive to return to the economic and 
environmental disaster they left behind. large, tight-knit communities of expatri-
ate oklahomans developed in central and southern California, communities that 
are still visibly identifiable to this day. Although initially received with hostility by 
many established Californian residents and their local governments, the  migrants 
were overwhelmingly young, able, resilient families: the essential ingredients of 
successful communities. many children of 1930s oklahoman migrants today 
hold positions of economic and social influence in their Californian  communities. 
oklahoma’s  loss was California’s gain.

 Impacts of recent  demographic change on  community  adaptive  
 capacity:  Addington Highlands, Ontario

A recently concluded study of current  barriers,  constraints and potential 
opportunities for climate change adaptation in Addington highlands township 
of eastern ontario,  Canada (Figure 19.3), found that rapid  demographic change 
caused by coincident flows of in- and out-migration is having significant  impacts on 
the  adaptive capacity of the population (mcleman and gilbert, 2008).  Addington 
highlands is home to 2500 permanent residents living in a series of small com-
munities linked by a single main highway. it is rough, forested country with many 
lakes and  rivers used by vacationers, cottagers and seasonal residents. the area was 
cleared and settled in the late nineteenth century by family farmers who operated 

Figure 19.3 location of Addington highlands, ontario.
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small, family farms in summer and worked in the  logging  industry in  winter. poor 
 soils, a short  growing season and distance from  markets subsequently led to steady 
abandonment of intensive  farming in all but the most suitable pockets of the 
township by the 1950s.

today, those who live there year-round (referred to here as ‘permanent residents’) 
base their  livelihoods on small-scale  forestry, providing accommodation and serv-
ices to visitors, or migrating away from the area for temporary periods to obtain 
 wage employment. household incomes are well below the national and provin-
cial averages, even though the number of homes occupied by married couples is 
well above average.  employment within the township remains highly seasonal, 
and in many  households the adults work a number of different jobs throughout the 
year. A significant number of  households supplement wage income through  sub-
sistence activities such as  hunting,  trapping and  fishing. Although just two hours’ 
drive from the national capital, Addington highlands  lacks many services urban 
Canadians take for granted. there is no emergency medical clinic, no pharmacy 
and most residents have no  access to a family doctor. there is no cell-phone service 
and, with the exception of two villages, no broadband service.

through a combination of historical  weather station data, indirect measures of 
climatic conditions (for example, historical  snowpack records,  maple syrup pro-
duction records) and systematic collection of oral accounts from lifelong residents, 
significant changes in prevailing climatic conditions have been identified in this 
region. Winters are becoming shorter, less snowy and generally milder in  tem-
perature, and fewer periods of extreme cold occur. Spring arrives several weeks 
earlier than in the past. Average summer  temperatures are becoming considerably 
less variable than in the past, and now hover consistently at the top end of their 
historical range. it is generally windier in summer, and extreme  wind events are 
becoming more common (see mcleman and gilbert, 2008 for more details on 
observed changes in this region). these observed changes have become manifest 
since the 1970s, and deviate significantly from observed trends since the late nine-
teenth century. it has not yet been established whether such trends are consistent 
with long-term  variability in regional climate, are attributable to  land use change 
in the region, or are the results of  human-induced climate change.  Sediment coring 
of lakes in the township is planned for 2009 in order to identify the likely causal 
origins of these observed climatic changes; but, whatever their origins, residents of 
 Addington highlands are presently obliged to adapt to them just the same.

these changes are having adverse  impacts on the local  economy. lack of  snow 
and shorter winters reduce the average number of  snowmobiling and  ice-fishing 
visitors to the township, two key generators of winter  tourism revenues. milder 
winter conditions also shorten the important winter season for local  forestry, 
which is carried out when the ground and small waterways are frozen solid. once 
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the ground begins to thaw, foresters have difficulty moving equipment and logs 
through the bush, and local government restricts the maximum allowable axle-
weight of vehicles to reduce road-surface  damage (essentially precluding road 
use by heavily loaded  logging trucks). the cost of maintaining and repairing 
roads, bridges and similar  infrastructure  is rising due to highly variable winter 
conditions that cause alternating freezing and thawing of materials. Warm and 
dry summers, continuous windiness and extreme  windstorms increase the  risk of 
 damage to homes and property by falling branches, knock down  electricity and 
telephone lines and lead to extreme dryness and consequent increased  fire  risks 
in the forest.

even in the best of times, Addington highlands has always been a hard place 
to earn a living, and so residents historically developed a robust  capacity to cope 
with climate extremes that paralyse other ontario communities.  households have 
historically been able to get along without  electricity or telephones for extended 
periods, cope with closure of roads by extreme  storms, hunt and fish for food, and 
extricate themselves and their neighbours from many emergencies. if a tree fell 
and blocked the road, one of the next drivers to come along invariably carried a 
chainsaw and began clearing the road; if a vehicle slid off a slippery road into the 
ditch, the next passing pick-up truck driver would break out a set of chains and pull 
the stranded vehicle out. every home contained a log stove and months’ worth of 
handsplit logs to supplement electrical and  oil heaters and serve as an emergency 
replacement. despite being geographically and economically marginalized from 
an increasingly urbanized Canadian  population, a defining characteristic of the 
communities of Addington highlands  was a combination of ingrained self-reliance 
and unquestioned readiness and ability to assist fellow residents in time of need.

Recent  demographic changes are rapidly eroding that  capacity. Although the 
overall population level is the same as it was a century ago (countering the trend 
of steadily decreasing rural population numbers in  Canada), the  average age of the 
population has climbed to near 60. Where their parents’ and grandparents’  genera-
tions would often move away on a seasonal basis in search of temporary  employ-
ment or make do by cobbling together several seasonal jobs, young residents now 
migrate away in large numbers to pursue higher  education and advanced career 
opportunities, often never to return. the increasingly few who do remain often lack 
formal  skills or training, and work at or near the minimum wage.

the overall population is stable because the out-migration of young, skilled indi-
viduals is being offset by in-migration of large numbers of  retirees from  urban 
areas, many of whom have been past summer visitors to the area. those who ‘retire 
to the cottage’, as it is generally described, are typically urbanites who are wealthier 
and have higher levels of  education than established residents. given their age and 
past experiences, they tend to have different expectations and  needs for services, 
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and generally have a lower degree of self-reliance than established residents. they 
also have difficulty mixing socially with the permanent population because their 
economic, social and  cultural backgrounds are quite different. this lack of social 
mixing is detrimental to both groups and to the  community as a whole. many new-
comers have useful skills and expertise that are rare within the permanent popula-
tion but are being underutilized, and any number of opportunities to enhance the 
economic and  institutional infrastructure of the area is being missed. At the same 
time, the  traditional knowledge of the natural environment and how to cope with its 
inherent  variability, which has historically kept the  vulnerability of the permanent 
population to climatic stresses  extremes relatively low, is not being shared with the 
newcomers. As they age , the long-term residents are themselves increasingly less 
able to undertake many demanding physical activities upon which their historic 
self-reliance was based, such as hauling and splitting logs, digging out from heavy 
 snows and operating machinery.

in aggregate, the population of  Addington highlands is quickly developing a 
higher degree of  vulnerability to climate- and non-climate-related stresses than 
would exist if there were greater bridging of the two distinct social groups that 
increasingly make up their communities. A small number of service clubs and 
outdoorsmen’s associations have been able to draw membership from both perma-
nent residents and newcomers. one of the critical findings of the research study 
was that such organizations represent potential vehicles for rebuilding relationships 
of mutual support within the communities, for transferring skills and  knowledge  
between groups, and for taking advantage of the expertise of newcomers to explore 
new potential directions for  economic development and  capacity-building that 
were not available previously. Should this bridging of social groups not improve, 
the combination of ongoing climatic stress and demographic change will continue 
to erode  community adaptive capacity to the point where new out-migration and 
subsequent population decline will probably ensue.

Discussion and conclusions

there are a number of directions discussion of these case studies might take: i will 
concentrate here on three. the first is the question of the importance of migra-
tion as an adaptation relative to other potential adaptations that may be under-
taken by  households exposed to climatic  risks or stresses. in the first case study 
migration, particularly over great distances, was neither an adaptation of first nor 
last resort . For several years before the  droughts hit,  rural households in eastern 
 oklahoma had been experiencing steady declines in income due to a broad-based 
 economic contraction and falling  commodity prices; but their means of adaptation 
tended to be those other than migration out of their home region. in fact, because 
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the socio-economic configuration of rural areas was centered around small-scale, 
tenant-run  agriculture, eastern oklahoma attracted migration from other areas, 
including from those to the West which had already begun experiencing drought . 
When the droughts came to eastern oklahoma, many possible forms of adaptation 
rural households  might have otherwise used had already been implemented or had 
been rendered unavailable by the economic collapse . increasing numbers of fami-
lies were involuntarily displaced from the small tenant farms that had provided a 
large proportion of the rural population with  livelihoods. it was at this point that 
large-scale migration of eastern oklahomans commenced .

even so, the majority of eastern oklahomans did not migrate out of the region. 
Wherever possible, rural families attempted to  access government assistance pro-
grammes as means of adapting. migration to  California was disproportionately 
undertaken by families with particular demographic characteristics. landowning 
families typically did not migrate, the  security of their tenure and the lack of port-
ability of land as capital giving them few  incentives to leave oklahoma, regardless 
of the economic hardship. those who quit the region for California and elsewhere 
were healthy young adults and their children, with transferable work  skills, friends 
and family to help them settle in their chosen destination, and access to sufficient 
financial means to get there. Although poor, they were not absolutely destitute. 
 households or individuals that were destitute, or where members were  elderly, 
infirm or unwell typically had fewer migration options than  households that did 
not share these or similar traits.

i have elsewhere characterized this relationship in terms that household  access 
to economic, social and/or cultural capital acts as a  limiting factor on its range 
of potential  adaptation options generally, and on the possibility of migration as a 
potential adaptation more specifically (mcleman and Smit, 2006). At any given 
point in time, a household’s migration possibilities are a function of its available 
capital. Should adverse climatic conditions begin eroding the household’s access to 
capital, its range of migration options, and especially the window for long-distance 
migration, may begin to close . this is seen in the oklahoma case with the depar-
ture of  landless young families before they fell into the final stages of absolute 
destitution and the social and physical debilitation that accompanies it.

the second point i wish to highlight is how the migration stimulated by oklahoma 
droughts was so detrimental to the long-term success of the  migrant source region and 
was an unexpected long-term benefit to the region that received the migrants. the tone 
in many current discussions about climate change and  forced migration implies that 
adaptive migration is something that needs to be prevented. Such was the case in the 
1930s. the government of California posted billboards along west-bound highways 
on the great plains to discourage migrants. the  los Angeles County police actually 
instituted for several months a ‘bum blockade’  along the California– Arizona border, 
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where officers attempted to intimidate and prevent would-be migrants from enter-
ing the state, in spite of this being a blatantly illegal and unconstitutional act.  John 
Steinbeck’s 1939 fictional account of the migration, The Grapes of Wrath, which 
casts  drought migrants in a sympathetic light and Californian and oklahoman socie-
ties in a less-than-favourable one, stimulated loud denunciations, library bans and 
occasional book-burnings in California and in oklahoma .

it is true that newly arrived migrants often face many social, economic and 
cultural challenges as they attempt to establish themselves in a new place. it is 
also true that such arrivals will in the short run generate demands for  services and 
 resources that may not have existed before their arrival, although Black (1994) has 
documented that even the poorest of  environmental migrants may integrate quickly 
and successfully if given freedom of  mobility when they arrive at their destination. 
oklahoma migrants did generate new demands for  housing, schooling and  health-
care that had not previously existed when California’s agricultural labour market 
was dominated by seasonal migrants from  mexico. But, within a few years these 
new arrivals from oklahoma had successfully established themselves and begun 
moving up the socio-economic ladder  . A lesson to be taken, therefore, is that when 
contemplating the potential for future migration due to climate change, scholars 
should continue to avoid value-laden judgements that might vilify those who adapt 
through migration.

my third and final observation relates to the transient nature of  adaptive capac-
ity, particularly when it is heavily dependent on  social capital or individual physical 
 well-being. in both cases discussed above, social capital emerges as an important 
factor in adaptation. the first case shows that strong localized concentrations of 
social capital facilitated adaptation by means other than migration; extended  social 
networks and  access to social capital in other places facilitated migration over 
long distances. the  Addington highlands case emphasizes how social capital is 
not static over time, and how  demographic changes through migration can serve 
to erode or potentially enhance a  community’s social capital and consequently its 
adaptive capacity. Consistent with scholarship generated elsewhere, the  Addington 
highlands case demonstrates there is an important need to incorporate the creation 
and  maintenance of community social groups, networks and activities within the 
context of climate change  adaptation strategies and  capacity-building. A simple 
message to be taken from this case is that robust and mutually supportive commu-
nities can and will adapt to a tremendous spectrum of future climatic changes.

the  Addington highlands case further highlights how the adaptive capacity of 
communities changes over the life course of its members. the  capacity to make 
a  livelihood in the challenging natural environment of  Addington highlands has 
historically been based on physical  robustness and  skills that are acquired over 
time. As the young members of that community leave in increasing numbers and 
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remaining members become older, the adaptive capacity of individual  households 
and the community in aggregate has begun to decline. to stem this  erosion requires 
 innovation and to draw upon new  reservoirs of social capital that arrive in the form 
of new arrivals from elsewhere. migration, at least in this case, brings both losses 
and potential gains for the future adaptive capacity of the community .

it is an open question how universal the insights from these two cases may be 
or the extent to which they may be transferable to other regions around the world. i 
would suggest that many of the observations made here, particularly the emphases 
on the importance of social capital  in adaptation, the recognition that climate-related 
migration is often undertaken by particular socio-economic groups, and the potential 
for  erosion of adaptive capacity by demographic change, may resonate with research-
ers elsewhere. i would conclude by suggesting that researchers take care to avoid 
straight-line assertions that the  impacts of climate change will lead to indiscrimi-
nate, large-scale  population displacements as has occasionally been done in the past. 
the relationship between human migration behaviour  and climatic conditions is a 
 complex one, and future climate change will only serve to make it more so   .
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give me a lever long enough,
and a fulcrum on which to place it,
and i shall move the world.

Archimedes (287 BC – c. 212 BC)

Introduction

much of the focus in social science adaptation research in the  climate and global 
change arena to date has focused on the international  policy framework, national-
level to  place-based strategies in general, technological options and specific adap-
tation actions that can be employed by  actors at any level of  decision-making. By 
far the strongest emphasis has been on what potentially could be done, whether the 
necessary  capacity for adaptation is in place, and – if wanting – how to enhance 
it (Smit et al., 2001; Adger et al., 2007). A much smaller number of investigators 
has looked at historical examples of successful or failed adaptation (from the cul-
tural to local levels). only in the last few years has there been a growing interest 
in the degree to which adaptation to  anthropogenic climate change is already 
occurring, and if not, why not (see Adger et al., 2007). this line of work in par-
ticular, together with critical analyses of the socio-economic and political  power 
dynamics and  inequity issues underlying  vulnerability and adaptive capacity (for 
example Adger et al., 2001, 2006) has brought us to the serious investigation of 
 barriers and  limits to adaptation that is the focus of this book and the conference 
preceding it.

A number of investigators have argued that an honest  discourse and more criti-
cal examination of our true ability to adapt to climate change is warranted and 
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overdue, including for highly developed countries (for example easterling et al., 
2004; o’Brien et al., 2006; pielke Jr et al., 2007; moser and luers, 2008; Adger 
et al., 2009). this urgent call stems from a number of relatively recent develop-
ments (several of which are also exemplified in chapters in this book), including:

Concern with the fast pace of climate change (and the spectre of  •	 abrupt climatic shifts);
A persistent and growing gap between the rich and poor, in any country;•	
Recognition of high societal  •	 vulnerability to climate extremes even in developed coun-
tries (for example, the  heat wave of 2003 in  europe,  hurricane Katrina in the  United 
States in 2005, the extreme  drought in  Australia in 2007);
A growing understanding of lags in social systems;•	
impatience with the rather slow response of national and local governments to climate •	
change  impacts to date (i.e., planned adaptation, preparedness);
A critique (or at least questioning) within the scientific  •	 community of the almost exclu-
sive emphasis on adaptive capacity while neglecting the question whether this  capacity 
is actually being used and fully realized in actual adaptation actions.1

Factors commonly cited as determining the development or enhancement of adaptive 
capacity include the availability and equitable  distribution of economic  resources, 
 technology,  information and  skills,  infrastructure and  institutions. Commonly, they 
vary widely across space, time, sectors and social groupings (Smit et al., 2001; Yohe 
and tol, 2002; Adger et al., 2007). these factors can be viewed as constituting the 
levers one might apply to advance adaptation to climate change  in practice, and this 
theme explores just two of them:  knowledge and technology .

But what about the fulcrum – the support or  pivot point on which the levers 
turn – which is deemed equally important in Archimedes’ famous quote? this 
third theme also explores the  governance  structures and processes that underpin 
the use of adaptation levers, in short: the fulcrum. Some core questions to explore 
here include:

in what ways do governance structures and processes matter in principle for the enhance-•	
ment and realization of adaptive capacity? 
to what extent are governance structures and processes in any specific instance in place, •	
functional and effective in supporting the use of economic, technological, policy and 
informational levers one could apply to affect change?
When and how do governance structures enable and channel adaptive actions?•	
When and how do governance structures and processes delay or render ineffective •	
adaptive actions?
When do these structures and processes function as (mutable)  •	 barriers or even as de facto 
(non-negotiable)  limits to adaptation?

1  this emphasis may well be an artefact of how the climate change community conventionally defines vulnera-
bility, namely as a function of exposure, sensitivity and coping/adaptive capacity. enhanced adaptive capacity 
(along with lowered exposure and sensitivity), thus, would make for less severe negative impacts or a greater 
ability to take advantage of potential positive impacts of climate change.



Whether our levers are long enough and the fulcrum strong? 315

this chapter addresses some of these and related questions. its primary goal is not 
to answer them, but to offer a systematic approach to examine governance issues in 
the context of  adaptation  decision-making, and to open up a wide enough thematic 
umbrella over the range of chapters that follow on this challenging topic.

A decision-centred, diagnostic approach

What do we mean then by ‘governance’? governance can be broadly conceived 
as the set of decisions,  actors, processes,  institutional structures and mechanisms, 
including the division of authority and underlying  norms, involved in determining 
a course of action. one important implication of this definition is that governance 
is not just about  institutions and clearly not restricted to  public-sector actors, but 
involves all players involved in decision-making. A second important implication of 
this definition is that governance is constantly held in the dialectic tension between 
 structure and agency. to do so, this perspective places  decision-makers – as active 
agents embedded in particular institutional, normative, and political contexts – at 
the centre of governance. As a consequence the dynamics between those involved 
in decision-making, the qualities of the decision processes themselves, as well as 
the host of factors that influence decisions and decision-makers come into sharper 
focus. Figure 20.1 sketches the approach suggested here: the outermost area of 
influence on our decisions constitutes the  values that are embedded and reflected 
in our  culture, science, politics and the  economy. in turn they determine the sectors 
and communities in which adaptation is considered, and influence the selection of 
organizations and institutions within which adaptation decisions  get made by spe-
cific decision-makers and interested or affected  stakeholders. these influences are 

Figure 20.1 layers of influence on adaptation decision-making.
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enabling and constraining on governance decisions, which in turn influence future 
contextual circumstances .

one may begin then an exploration of governance as potential  barrier to adapta-
tion by identifying the arena (sector,  industry,  community, location, etc.) for which 
adaptation is being considered and, to the extent already known, more specifically, 
the (potential) adaptation decision(s) that may be made .2

In which arena are adaptation decisions to be made?

At the  risk of pointing to the all-too-obvious, it is worth asking why we consider 
some sectors, industries or communities worthy of consideration for adaptation – 
and not others. Such choices can have very deep and difficult-to-disentangle roots. 
in the deepest sense, they are value-driven, i.e. reflective of what we value. (i refer 
the reader to the contributions under the second theme in this book for a fuller 
discussion.) these deeply held values may be formally and informally codified in 
 social  norms and expectations, enabling  legislation, research programmes or man-
agement responsibilities. equally importantly, they will colour the political and 
 social context of adaptation governance . As a result, we can expect values to affect 
the relative importance different areas of interest gain via scientific investigation 
and assessment, and – underlying these – possible structural  constraints such as 
available technical expertise, research  funding, or disciplinary ‘stove-piping’ and 
blind spots (for a discussion of the importance of these science-related choices see 
for example moser, 2005; Kiparsky et al., 2006). Choices as to what is and what is 
not being considered for adaptation  planning and action may also result from (and 
result in) civic mobilization and public  discourse (or the lack thereof), the presence 
or absence of a leader or champion, the occurrence of a focusing or distracting 
event (such as a disaster, an election or the passing of a law), prevailing economic 
 goals and priorities and the selective valuation of certain aspects of our lives, or 
from political (lack of) attention, manoeuvring or even silencing.

these influences on the initial choice of  adaptation arenas bound and sometimes 
constrain, in important ways, the decision context in which adaptation is being 
considered. they reflect the timing in the evolution of an issue domain, affect the 
 information (about the problem, risks, opportunities and possible  solutions) that 
is available for decision-making, determine the range of parties interested, and 
partaking, in adaptation decision-making , and reveal important aspects about the 
larger political context in which adaptation governance occurs . As we will see 
below, while easily ignored or dismissed as irrelevant context for the  adaptation 

2  note that the conscious or unconscious decision not to act toward greater preparedness for climate change 
impacts, not to plan ahead, or not to include any considerations of climate change in ongoing management and 
policy decisions is of equal relevance here. this is recognized here by the word ‘potential’.
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issues in question, these initial and often invisible choices deeply affect governance 
and thus the degree to which (normative,  institutional, etc.) structures can enable or 
hinder effective adaptation actions (see also edwards and Steins, 1999; Risbey 
et al., 1999; Adger et al., 2003; French and geldermann, 2005). once the  adapta-
tion arena has been identified and at least initially characterized, the door is now 
open to the identification of the  institutions and people involved in making the 
decision.

Who initiates or has  responsibility for developing  adaptation  
options? Who has (potentially)  decision-making and  

implementation authority?

The decision-making entity

the centrality of the decision-maker cannot be overstated, albeit not because it 
gives a priori primacy to agency over structure or because it allows an outside 
observer to assign  responsibility (or potentially blame) to particular individuals for 
the (in)effectiveness of adaptation decisions. Rather, beginning with the decision-
maker(s) provides a revealing diagnostic entry point into the  structural governance 
context (i.e., the agency, company or organization: see Figure 20.1) that channels 
adaptation  planning and  implementation.

Key questions one may ask here to get at the structural context of adaptation 
governance include but are not limited to the following:

in which government agency/ies or  •	 private-sector entity/ies are the decision-makers 
located who will be involved with the issue in question?
At which level(s) of governance are they placed (for example, at a local or national level •	
of government, at the top executive level in a multinational company)?
through what mechanisms is this level of  •	 decision-making linked to other levels, sec-
tors, communities, and constituents that will be affected by the decision (for example, 
through  top–down mandates, regulations, voluntary  information-sharing mechanisms, 
unpredictable and inadvertent  impacts on others)?
What types of mandate and authority do the decision-making entities have (for example, •	
strategic  policy and planning, operational management and/or monitoring)? how far in 
space and time do their decisions reach (affected area, time horizons)?
What laws, rules and regulations guide, demand and/or constrain these entities’ actions, •	
and in what ways may they allow, enable, support or hinder adaptation actions?
in what ways may the decision-making entities be held accountable for their decisions •	
(for example, legally, financially, politically), and by whom (voters,  shareholders, current 
and/or future  stakeholders, etc.)?
What are the financial  •	 resources available for  adaptation planning and  implementation 
(for example, sources, levels, reliability and permanence of  funding; are funds additional 
to, transferred from elsewhere to, or already included in, existing budgets)?
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For the specific decision-making entity in question, is there a specific mandate to engage •	
in adaptation planning and action or is it a non-mandated initiative? What is the level of 
support – regardless of mandate – from the  leadership, staff and constituents for such 
an effort?
What is the general historic experience with the entity’s/ies’ functionality and •	
accountability?

Answers to these and related questions shape the action space within which indi-
vidual decision-makers can manoeuvre (see for example Klein and möhner; Finan 
and nelson; or drieschova et al., Chapters 29, 21 and 24, this volume). how tight 
or flexible this action space ultimately is, however, is largely a question of the 
individuals acting within it. there is empirical  evidence from  coastal management 
in  California, for example, where individual coastal planners and public works 
engineers are highly aware of and concerned with the  risks of  climate change, 
and even in principle ready and willing to tackle the adaptation question, but lack 
the financial and technical resources, staff, and leadership and guidance to begin 
the hard work of educating themselves about, planning for and dealing with the 
 impacts of climate change    (moser and tribbia, 2006/2007; tribbia and moser, 
2008). other evidence suggests that these  structural constraints certainly serve as 
 barriers but not necessarily as immutable  limits to adaptation. Young (2007), for 
example, describes a variety of strategies, including  networking, leadership sup-
port  and creative financing which local-level government officials employed in cit-
ies around the  United States to break through these perceived and real barriers to 
climate action .

Individual decision-makers

After sketching out the decision context (Q1) and circumscribing the action space 
within which  actors work (Q2a), the diagnostic approach proposed here leads next 
to the decision-makers themselves (Figure 20.1).

At least until recently there have been almost no individuals anywhere in the pri-
vate or  public sectors of society with the ‘luxury’ of an exclusive directive or sole 
 responsibility to deal with adaptation. And even if there are any, none would get 
to make  adaptation decisions alone or in isolation of other non-climatic considera-
tions, implement them single-handedly, or face the consequences of these choices 
by herself. Far more commonly, decision-makers hold responsibilities far greater 
than just for climate-sensitive decisions in a particular arena, and the question is 
where, when and how they can build climate change considerations into their day-
to-day work (an individualized perspective on the process commonly referred to 
as ‘mainstreaming’) (for example huq et al., 2003; Klein et al., 2005; Bouwer and 
Aerts, 2006; Klein et al., 2007), and how to balance attention to climate change 
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with other core responsibilities. thus, for example, a city manager cannot only 
concern himself  with shoreline protection as  sea level rises, but will also have to 
determine how to pay for the renovation of the local elementary school and the 
replacement of the  community’s fire truck fleet. in short, for any one individual 
involved in adaptation decisions, the mission, mandate, authority, job description, 
and even ‘softer’ factors such as  professional identity, personal ambition and work 
ethic may be broader or narrower than would allow for easy integration of cli-
mate change concerns. For many, consideration of long-term climate conditions 
are not required or simply do not yet enter  decision-making today (countless exam-
ples could be cited here; see pulwarty and Redmond, 1997; Jones et al., 1999; 
mote et al., 2003; pulwarty, 2003; Jacobs et al., 2005; morss et al., 2005; mcnie, 
2007). Frequently, the mandate to explicitly assess current decision  protocols for 
their  robustness under different climate regimes (trends, extremes,  variability and 
 uncertainty) is not yet in place.

in the absence of such requirements, it may not be obvious, easy or even desir-
able for individual  actors to discern where and how to make room within their 
pre-existing professional  constraints for climate change (for example Rayner et al., 
2005). And again, these  constraints are not absolute  limits to adaptation. A change 
in the job descriptions or  incentive structures for individuals may go a long way 
toward overcoming these  barriers. it would be foolish, however, to underestimate 
how real and big these ingrained procedures, habits,  norms, lines and pressures of 
accountability, and day-to-day realities are in imposing  structural impediments to 
adaptation-related decision-making  .

A different but related possible  constraint on individual  decision-makers 
arises if the questions of  responsibility, mandate, workload or job description are 
removed. Assume for a moment a ‘willing’ and authorized decision-maker, one 
who is ready to address climate change  impacts . For this individual, questions of 
(economic,  information and even political)  resource availability,  access and rights 
or  entitlements may well become the constraining factors – and if not formal rights 
or  entitlement (i.e. actual structural realities), a sense of  entitlement,  capacity and 
empowerment at the individual or household levels (for example leach et al., 1999; 
Kelly and Adger, 2000) or within the context of  governance at the  community or 
regional levels (for example pelling, 1998; Jentoft, 2005; naess et al., 2005; tribbia 
and moser, 2008).

Interaction among decision-makers

As already mentioned, decision-makers rarely if ever act in isolation from others on 
adaptation-related matters and thus may well seek out, or be forced, to collaborate 
with others. At the same time it is important to acknowledge that ‘stove-piping’ 
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is equally pervasive in  policy, administrative and management contexts. thus 
several questions emerge which help elucidate how the identification and inclusion 
of the full range of relevant  actors, as well as their interactions around adaptation-
related  decisions may be structurally constrained. Among those questions are the 
following:

Who initiates the adaptation  •	 planning process?
Who leads the adaptation  •	 planning process? how experienced is the leader in facilitat-
ing group processes? And how is the leader perceived by others involved (respect, trust, 
benevolence,  power sharing, etc.)?
Was a decision made to have an elite/exclusive or broad/inclusive decision process, •	
involving only selected individuals or a broader set, including a possibly wide range of 
 stakeholders? What are the  benefits and drawbacks of this choice?
how systematic, strategic or arbitrary was the process of identifying relevant partici-•	
pants in the adaptation  planning and  decision-making process? how much freedom or 
choice did initiators/leaders have?
to the extent that the boundaries of the regions,  •	 ecosystems, sectors, industries, 
 communities or portions within them for which adaptation is being considered do not 
coincide with the boundaries of influence of responsible decision-makers, do neigh-
bouring decision-makers with similar responsibilities communicate or collaborate on 
the adaptation question? if so, is the interaction formally required or voluntary?3

For decision-makers working within the same context (for example,  •	 forest management, 
 public health services,  food  security, a single community, a company) for which adap-
tation is being considered but who have complementary responsibilities (for example, 
strategic  planning, operational management, financial management, different services), 
do they communicate and collaborate on the adaptation question? if so, is the interaction 
formally required or voluntary?
For decision-makers working within a given sector or  •	 industry but at different  scales or 
levels of organization, do they communicate, consult or collaborate with each other? if 
so, is the interaction formally required or voluntary?
in any given arena (sector,  •	 industry, region), are all relevant stakeholders  aware of, 
invited to, and engaged in, the planning and  decision-making process? if so, how are 
they engaged, and what procedural rules guide their involvement?
What kinds of authorities and responsibilities do the involved  •	 actors have? Are there 
potential overlaps or gaps in authority?
to what extent do the involved players have complementary  •	 skills, missions and  goals? 
do any have contradictory missions and  goals?
What are the formal and informal  •	 ‘rules of engagement’ among decision-makers?

3  this and the following two bullets are asked to account for the challenges with cross-scale interactions and 
common mismatches between physical or ecological phenomena on the one hand and the extent and reach of 
the social processes and institutions that affect and govern them (for example, lee, 1995; Cox, 1998; Cash and 
moser, 2000; Berkes, 2002; Young, 2002; Adger et al., 2005; lebel et al., 2005; mcCarthy, 2005; Cash et al., 
2006; Cumming et al., 2006).
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is the collaboration around adaptation a novel interaction, or are there past experiences •	
and historical legacies that may either help or hinder in the  adaptation planning and 
 decision-making process?
What is the quality, form and frequency of  •	 communication and interaction among all 
involved?

in many instances, this list of questions will reveal a host of structural impediments 
to effective communication and collaboration as well as help characterize the ‘insti-
tutional culture’ of the entities involved (see for example Brockhaus and Kambiré; 
eakin et al., Chapters 25 and 13, this volume). they can pose sometimes formidable 
 barriers if not de facto  limits to adaptation planning  and  implementation. the ques-
tions may, for example, uncover different levels, or lack of clarity around the divi-
sion, of  decision-making authority among those involved. or they may reveal lack 
of clarity, skill and experience with  stakeholder engagement processes. they may 
also uncover that different decision-makers  are accountable to agencies with contra-
dictory missions (and underlying laws) leading to opposite objectives. Alternatively, 
accountability may be to agencies with overlapping missions, which can lead to turf 
issues or  power struggles. participants may historically have had infrequent or com-
plete lack of interaction across management divisions and lack clarity or authority to 
negotiate and assign roles, share duties,  costs, responsibilities and  benefits. in a case 
comparison of  coastal management for  sea level rise in the two US states  maine 
and  hawaii, such  structural impediments between involved agency representatives 
were found to negatively impact managers’ interaction, trust and shared  learning; it 
also hindered  information sharing around  sea level rise and related coastal hazards 
and undermined the possibility for joint decision-making until regular interagency 
forums for communication and planning were set in place (moser, 2005, 2006)  .

individuals from historically separate and independently working decision-
making  entities may also be linked (and accountable) to different authorities and 
stakeholders, and obtain their preferred, needed and trusted  information from dif-
ferent information sources, giving them access to different, or even contradictory, 
information. in such cases , the availability of face-to-face forums or other mecha-
nisms for sharing knowledge, eliminating  knowledge gaps and misunderstandings, 
and accelerating collective learning could be essential , and the lack thereof can 
constitute yet another structural impediment to effective adaptation  governance. 
Such a situation is particularly problematic when there is little  scientific consensus 
(yet) on the issue at hand; where long-held  interests (sometimes codified in laws, 
customary rights or constitutional guarantees) are being contested; when  values 
differ fundamentally; or  power struggles over the issue at hand or an unrelated 
one are carried out in the process of the  adaptation decision process (for exam-
ple Barker and peters, 1993; Slovic, 1993; Cvetkovich et al., 2002; poortinga and 
pidgeon, 2004; Sarewitz, 2004; patt, 2007).
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Finally, the individuals interacting in the process of  adaptation governance 
are quite likely to have different levels of  access to financial  resources, technical 
 resources, and political  leadership and power . if not addressed deliberately, these 
structural inequalities may well be reproduced and perpetuated within or without 
broadly participatory processes (for example Adger et al., 2001, 2005; Cooke and 
Kothari, 2001; hickey and mohan, 2005; Few et al., 2006). the absence of forums 
for  dialogue and influence, and appropriate, functional mechanisms for redress and 
 conflict resolution in such situations can prove highly problematic for adaptation 
governance (ostrom 1990; gunderson et al., 1995; Folke et al., 2005; humphreys 
2005; Richardson 2005; Sidaway, 2005; Adger et al., 2006). At the same time, it 
must be recognized that stakeholder processes can often be lengthy, heated  and 
involved, and may not necessarily lead to ‘better’ or more ‘effective’ adaptation 
choices. in fact, our democratic ideals may very well – in the face of growing 
urgency and future humanitarian disaster – be compromised, thereby creating polit-
ical legacies that further undermine the fulcrum of governance (for example nRC, 
1996; Beierle, 1998; Rowe and Frewer, 2000; Cooke and Kothari, 2001; hickey and 
mohan, 2004).

As suggested,  structural impediments can produce direct and indirect, yet 
equally challenging  constraints on effective adaptation governance, particularly 
through negative impacts  on the trust, mutual understanding, and level of sharing 
of  information and  decision-making  power among those involved. these ‘soft’ 
 constraints hamper the  efficiency and expediency of interactions and thereby delay 
but maybe not ultimately prevent adaptive action . the critical issue here, however, 
is that important  ‘windows of opportunity’ for adaptation  decisions (such as peri-
odic  planning or budgetary processes, the regular replacement of  infrastructure 
or equipment, or more urgent occasions such as in the aftermath of disasters, and 
before or after elections) may be missed . Clearly, such impediments will colour the 
quality of human interactions and deeply affect  perceptions of effectiveness of the 
adaptation decision processes and outcomes among all involved.

What influences adaptation decisions?

the discussion so far has drawn concentric, consecutively narrower circles around 
the adaptation decision process – beginning with the larger societal context (for 
example, political,  social, cultural, economic), then – within that – the institutional 
context, including laws,  norms and  organizational structures, and within that the 
individuals who perform their duties and interact with each other (Figure 20.1). 
each of these contextual factors demarcates the action space and intimately affects 
the interactions among  decision-makers within it. here now, the focus is more 
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specifically on the interplay between characteristics of the decision-maker and 
those of the adaptation decisions , exploring the many motivating and constrain-
ing influences that ultimately lead to a decision (or non-decision). Clearly, this 
step in the diagnostic approach (a  bottom–up focus on individuals’ characteristics 
affecting  decision-making) is complementary to Step 1 (a  top–down focus on the 
arena of decision-making): both are faces of the same coin.

For this stage in the diagnostic approach, questions emerge that hinge prima-
rily on matters of  motivations or  incentives (writ large) to take adaptation actions 
as well as on perceived and real  barriers or  constraints to doing so. the frame-
work suggested for this discussion is derived from a  multidisciplinary exploration 
of  motivations and  barriers to climate change action (moser and dilling, 2007a, 
2007b).

Personal  values, attitudes, beliefs and capabilities

the first set of questions reveals influences rooted in the deeply held  values, beliefs 
and self-perceptions of the  decision-maker and may include the following:

For any individual decision-maker, what is the level of  •	 awareness and concern with  cli-
mate change science and impacts? 
What underlying, more general environmental values and  •	 perceptions do decision-
makers hold?
What is the personal level of  •	 knowledge and understanding of the current state of the 
climate and the environment, of projections of future states of relevant aspects of the 
environment, and related social trends?
What is the decision-maker’s ability and inclination to acquire necessary  •	 information 
and  knowledge, to learn, and to use this  information in decision-making (even if current 
decision  protocols do not require it)? What is the decision-maker’s adaptive  learning 
capacity?
What are the decision-maker’s personal  •	 interests, ambitions, and  goals, his/her duties 
and obligations vis-à-vis his/her work?
What is the decision-maker’s perception •	  in terms of perceived  power and  capacity, his 
role in his work environment and in society at large? What positional power and personal 
abilities/capacities does (s)he bring to make or influence  decisions or to take specific 
actions, and is (s)he inclined to bring them to bear on adaptation questions?
What  •	 social norms and expectations, peer pressures and peer support does the  decision-
maker experience?

in the absence of a formal obligation to begin adaptation  planning and implement 
various actions, answers to these questions may well determine whether or not 
adaptation  planning will commence at all. Yet whether the adaptation decision-
making  process is mandated or not by some higher authority, a decision-maker 
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will always come to decision-making with his/her deeply held personal values , 
and long-established self-perceptions, beliefs , inclinations and capabilities (see for 
example Wolf et al., Chapter 11, this volume). they will influence negotiation 
positions, prolong or help overcome  institutional inertia, prevent or prompt creative 
 solutions thinking when seemingly impenetrable obstacles may slow progress, and 
shape every aspect of the decision process (from  participation to transparency to 
power  sharing to  efficiency). While maybe outside the specific norms that directly 
underlie  governance, in a decision-maker-centred approach, it would be foolish to 
disregard the wider set of  social norms and values that influence the contributions 
(s)he will make in the adaptation process. these personal norms  and values  con-
stitute the grease or grit in the mills of what is likely to be a difficult  governance 
process.

Decision support resources:  information and  knowledge

Aside from the personal  motivations or hesitancies to begin adaptation planning, 
a decision-maker may have or lack  access to critical information and knowledge. 
having such information may provide additional  motivation to plan ahead, be nec-
essary in the formulation of appropriate  responses and  adaptation options, and 
inform an  adaptive management process over time as the outcomes of adaptation 
decisions  are monitored, evaluated and decisions potentially revised.

A rapidly growing body of literature too large to synthesize here is concerned 
with the question of what type of information, tools and other  knowledge resources  
would best aid decision-makers in adaptation planning  (for example national 
Council for Science and the environment, 2000; Cash et al., 2003, 2006; mcnie, 
2007).4 importantly, however, information alone is never enough. often training 
in interpreting and using such information is equally if not more important (for 
example tribbia and moser, 2008). moreover, the integration of even appropriately 
downscaled, usefully formatted and timely delivered  climate change informa-
tion into existing decision processes is not trivial at all. Frequently, information is 
uncertain, knowledge contested, and by itself not predictive of a particular course 
of action (for example Funtowicz and Ravetz, 1993; Bradshaw and Borchers, 2000; 
Ravetz, 2004; Reichert and Borsuk, 2005; Richardson, 2005; moss, 2007; see also 
the chapter by dessai et al., Chapter 5, this volume).5

4  decision support for climate change adaptation is already a well established activity of the UK Climate 
impacts programme and has been relatively neglected in the Climate Change Science program of the United 
States. the US national Research Council has developed recommendations for the effective provision of 
 decision support for mitigation and adaptation decisions (nRC, 2009).

5  it is beyond the scope of this chapter to do justice to the challenges associated with decision-making under 
uncertainty or to discuss adequately the issues related to adjudicating between different knowledge claims, 
however important they often are, especially when lay publics or indigenous groups play critical roles as 
stakeholders in the adaptation governance process (see also Finan and nelson, Chapter 21, this volume).
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nonetheless, questions that elucidate what forms of decision support are available 
or may be needed will reveal important structural  constraints on adaptation 
 governance. they may include the following:

What climate change, environmental, economic and social information is available at •	
present that informs problem formulation, understandings of the current state of affairs, 
causation, and future trends, as well as possible response options?
What additional information is required to deepen understanding, bound or char-•	
acterize  uncertainties, assess the possible  impacts of the set of available adaptation 
choices?
What efforts are made to increase or enhance the collective  •	 knowledge of the problem 
and possible solutions (for example, periodic scientific assessments, literature reviews, 
surveys of  traditional ecological knowledge)? is there competition among different bod-
ies of knowledge (range of disciplines and practical experiences) and different knowl-
edge claims?
What tools are available or needed to analyse, interpret, display and communicate •	
relevant information, and to transform it into ‘useable information’ in the decision 
process?
At what time(s) in the decision process is such information and knowledge needed? What •	
role does it play in the  decision-making process?
is knowledge about climate change (and any other environmental, social and technologi-•	
cal conditions)   viewed as fluid and evolving? And therefore, is an  adaptive management 
process in place (for example gunderson et al., 1995; lee, 1993; pulwarty and melis, 
2001; tompkins and Adger, 2004; Arvai et al., 2006)?

decision support is essential in enabling a daptation decisions, and resource man-
agers frequently deplore the lack of needed information at present . At the same 
time, no claim is made here that the provision of such information would auto-
matically lead to  adaptation decisions. Aside from the many  institutional and 
more personal constraints, what are viewed to be available and feasible solution 
choices in any given sectoral, political, economic and  social context is at least as 
important.

The ‘solution’ options

 motivation is only part of the equation that determines whether specific  actors plan 
for adaptation and enact different strategies or not. the other critical part of the 
equation is made up of  actors’ resistance and perceived or real  barriers to making 
such  decisions. Research shows time and time again that when  actors do not know 
of solution options, do not view them as feasible, cannot enact them, or if they do 
not feel that the potential actions make any real difference in the problem, they are 
extremely unlikely to even want to try (for a review and synthesis, see moser and 
dilling, 2004, 2007a).
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here the focus is only on the availability and feasibility of technological solutions. 
All too often, the search for ‘solutions’ begins and ends with a question about 
 technology. in such a context, the question of technological solutions is deeply 
intertwined with financial affordability (two common levers considered under the 
rubric of  ‘adaptive capacity’). the reasons for this self-imposed constraint is rooted 
in the larger cultural context of  Western societies (be they highly developed coun-
tries and richer communities with more ample  resources, or developing nations 
or poorer communities, often in a less fortunate position to afford technological 
solutions), where technological optimism not only favours such options, but where 
normative ideals about individual freedom, the role of government vis-à-vis the 
individual, and opposition to unpopular policies or social engineering may resist 
deeper  social changes to address global change problems.

 technology thus holds a distinctly privileged position in the search for  adap-
tation options, but, of course, is not necessarily available, accessible, affordable, 
advisable on environmental grounds, or socially acceptable to all  stakeholders. 
on a case-by-case basis, it must be decided how mutable or absolute (at least at 
the time of  decision-making) these  constraints around technological solutions are 
(see for example Reeder et al., Chapter 4, this volume). For example, it is theor-
etically conceivable to place thousands of miles of  dikes and  seawalls around 
 ocean-bordering countries in an effort to protect their shorelines from  sea level 
rise and associated  coastal erosion and  flooding. the  impacts on  coastal ecosys-
tems,  fisheries,  tourism and recreation, not to speak of that nation’s treasury, would 
be unspeakable. the economics, in fact, are likely to dictate practical limits on 
how much, how high, and how frequently such structural protection could even 
be considered. Complementary technologies would be needed to deal with related 
impacts, such as salt water intrusion. none will guarantee ‘safety’ or cost-effective 
returns on the  investment. moreover, real feasibility limits would have to be con-
fronted. it is more common to consider partial protection of high-value areas and 
retreat elsewhere, which entails intense political debates about  fairness and  justice, 
as witnessed for example at present in the  UK (for example Few et al., 2004). these 
cursory examples from the coastal sector illustrate the many constraints that limit 
the feasibility of technological solutions  options for adaptation. the perceived or 
real constraints  around technological or any other type of ‘solution’ counteract any 
possible  motivation individual  actors may have to plan for adaptation, and what 
they see as their realistic choice set. moreover, these perspectives also influence – 
even before a decision is ever made – how effective actors believe their adaptation 
strategies may ever be. to complicate things even further, proposed technological 
solutions will mobilize some stakeholders, while disengaging others, thereby play-
ing an important role in shaping the political context and  power dynamics around 
 adaptation decisions .
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What are the outcomes of a decision once made,  
and how do the  decision-makers and affected  

stakeholders live with them?

let us assume a choice between different  adaptation options has been made, 
decisions are now being implemented. it is in the nature of these choices and in the 
nature of  climate  change that some impacts of these decisions can be seen almost 
immediately, others cannot be observed or evaluated (and hence adjusted, if neces-
sary) until many years hence.  Adaptation governance therefore cannot be viewed 
as complete with the first or one-time decision, but extends deeply into the future. 
to understand the long-term nature of adaptation governance , a number of ques-
tions must be asked that reveal how well  governance institutions are prepared for 
 adaptive management, including:

Are mechanisms available to trace the impacts of decisions and those resulting from •	
 specific  implementation actions (or behavior change)? Such mechanisms ideally should 
monitor for near- and longer-term environmental impacts, and differential social 
impacts.
Are institutional mechanisms available to revisit previous adaptation choices? •	
Are social/political mechanisms available to address  •	 social justice concerns, deal with 
 power imbalances?
how is outcome effectiveness defined and measured? According to whom? these are •	
among the big questions behind adaptation and  resilience (for example, is an adapta-
tion strategy effective when current stakeholders are satisfied , an initially set goal is 
achieved, or when (un)anticipated  benefits are reaped and (un)anticipated  risks and dis-
asters avoided, or is the measure of effectiveness ultimate survival or an emancipation to 
a higher level of well-being?
how are differential outcomes weighed and compared, if they cannot be measured by •	
the same metric? how do we adjudicate among different  goals and embedded  values?
how reversible or irreversible are the decisions and (non)actions once made?•	
What are the  •	 ethical obligations and actual legal (financial) liabilities to  future genera-
tions, people and companies elsewhere?
What forums are available for the expression of public discontent and redress? What •	
mechanisms are available for ‘just’  compensation?
how much  •	 flexibility is there (socially, institutionally, politically) to respond and correct 
(if necessary and/or possible) any prior actions?

the answers to these questions and the outcomes of the decisions made or 
not made ultimately affect the concentric circles of the larger decision context 
(Figure 20.1), the institutional action space, the  motivations and barriers perceived 
and experienced  by decision-makers, and the practical feasibility of any one   adap-
tation option. As a result, we find ourselves in an ever-changing decision space for 
adaptation  governance, where chances for ‘success’ or ‘failure’, however defined, 
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constantly shift. importantly, however, whatever may be perceived as ‘failure’ at 
a given time, may well be important  information for  learning over time. thus, 
despite the changing context accountability mechanisms should allow for  risk-
 taking and potential mistakes so as not to undermine a system’s long-term ability 
to learn and change. this is precisely why political vigilance and skilled  leader-
ship will be required if adaptation  planning and actions are to be advanced. While 
certain conditions conducive to  adaptation decision-making may be identified, the 
multi-factorial movement of  adaptation  governance will remain difficult to predict, 
tricky to steer, and foolish to dismiss as the usual muddling through.

Conclusion

in this chapter, i have tried to ask questions about the  governance of adaptation, 
and to what extent and in what ways the day-to-day realities of  decision-making 
in given decision contexts affect our ability to translate  adaptive capacity into 
real actions. the chapter tries to make the case for a shift in focus in adaptation 
research. in short, future studies of adaptation must go beyond laundry lists of 
potential options and (even)  constraints. they also need to go beyond simplistic 
assertions that  technology, more and better  information, sufficient money, and the 
availability of democratic  institutions will save the day, i.e. that these are the prin-
cipal drivers and determinants of not just  adaptive capacity but  adaptive success. 
Clearly, it is time to acknowledge that there is little room for complacency (o’Brien 
et al., 2006)  and little grounds to assume that – failing to significantly mitigate the 
extent and pace of  climate change – we can easily or surely ‘cope our way out of 
climate change’ (Adger et al., 2007).

instead, there is a growing need to understand and empirically test our under-
standing of the  social dynamics that underpin (motivate, facilitate and constrain) 
on-the-ground  adaptation strategies and actions through existing  governance struc-
tures and mechanisms. As this chapter sketches out, the fulcrum cannot a priori 
be assumed to be a strong basis on which to turn our wishful levers for adaptation. 
instead, we need to investigate whether these structures and mechanisms allow us 
to effectively use in practice what we understand in principle. do they allow us to 
be in  dialogue with one another about the present and future, i.e., about the kind 
of world we want to live in? do they allow us to make explicit, and address, the 
value judgements and  power dynamics embedded in  adaptation decisions? do they 
allow us to confront social challenges and potential  conflicts, and recognize early 
on the signs of large-scale discontent (chronic or acute)? Finally, do they provide 
us with solution-oriented, socially just and non-violent forums and mechanisms for 
addressing these discontents and  conflicts? over the long term, as we may have 
to confront not just a little, but drastic climate change , we must also ask, whether 
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these governance structures and mechanisms are robust enough to handle urgent 
 decision-making, perpetually stressful times of change, and potentially socially 
and politically highly unpopular choices (for example dodds et al., 2003; lempert 
et al., 2003; Anderies et al., 2004; dessai and hulme 2007). only to the extent that 
we can answer any of these questions in the positive can we have any confidence 
that the fulcrum is indeed strong.

if on the other hand we find the fulcrum to be deficient, we may ironically also 
find ourselves with levers that are too short. Why? Because the  decision-making 
structures and processes that ultimately lead to adaptation actions, as the chapters 
in this book illustrate, may lead to inadequate  resource allocation or inappropriate 
choices among policies, technologies, and institutional arrangements. this is not 
to say that there is some elusive ‘perfect  governance’ approach that promises ‘per-
fect adaptation’. in a world of rapid change, multiple  stresses, ambiguous signals, 
significant  uncertainty, and people who differ in  values,  attitudes,  beliefs, capaci-
ties and  goals, there can never be such a guarantee. however, as several chapters 
in this book illustrate with examples, shortcomings in the governance structures, 
processes and mechanisms can lead to technological  ‘solutions’ that are known to 
involve significant negative environmental side effects, or to insufficient dedicated 
funds to finance adaptation, to reinforcement of social power imbalances and ineq-
uities, or deficient  infrastructure  investment. in short, inadequacies in  governance 
can lead not just to poor use of the existing  adaptive capacity, but also to inad-
equate furthering or even diminishment of adaptive capacity, leaving us less well 
prepared for future adaptation to change.

this all leads to the sobering conclusion that we must stop hand-waving about 
adaptive capacity, especially in richer, highly developed countries and commu-
nities, and increase our understanding of, and our ability to use or create, more 
effective governance structures  to realize it. We must ask how to foster and employ 
the human and  social capital necessary to actually and effectively move technical, 
economic, institutional, and policy levers for adaptation to  climate change (moser 
et al., 2008). Rapid  environmental change may well confront us with a varied and 
ample menu of social, environmental and economic disruptions, and if history is 
any guide, we must admit that a society under multiple sources of  stress will be 
challenged to handle them graciously or even peacefully.

Coda: An  ethical imperative for adaptation researchers

it is for all the reasons laid out above that i see a moral imperative embedded 
in the challenge of strengthening and realizing our adaptive capacity , namely for 
(social) scientists to move more frequently and courageously out of the ivory tower, 
acknowledge these challenges, and engage more effectively with  decision-makers 
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and  stakeholders in addressing them (Vogel et al., 2007; moser, 2008). We have 
much  knowledge that can help  decision-makers be more effective, learn from 
 others’ experience, and help avoid governance  traps and inadequacies. A socially 
relevant, ethically informed, and practically engaged   science can offer its insights 
so that they may be applied toward an  empowering and emancipatory interpreta-
tion of adaptation and resilience in an increasingly challenging world.
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Introduction: governance and adaptation  
to  climate change

the emergent and growing literature on climate change and adaptation seems to 
have laid aside the effort to define a standardized, universally accepted set of con-
cepts and theoretical frameworks and now acknowledges the coexistence of con-
text-specific  vulnerability and adaptation models (eakin and luers, 2006; Füssel 
and Klein, 2006). in effect, the hazard-based, economic-based and climate-based 
approaches resemble variations in linguistic dialect – similar enough to be mutu-
ally intelligible but different enough to create highly nuanced ‘theory communi-
ties’. the reality is, however, that hazards (and risk),  poverty and global  climate 
change are intimately intermingled in both theory and practice (halsnaes and 
Verhagen, 2007; Vogel et al., 2007) – and so must be the models that explain the 
related dimensions of vulnerability and adaptation. this chapter seeks to contribute 
to both the scholarly understanding and the praxis of vulnerability and adaptation 
in specific socio-economic, physical and political contexts by demonstrating how 
systems of governance act to integrate these variant dimensions of adaptation. 
the specific context of a  drought-affected state in  north-east Brazil provides the 
empirical basis for our argument.

there are four underlying themes present in the variant models of vulnerability 
and adaptation  that seem critical to how the praxis of adaptation unfolds in the face 
of  climate variability and change. the first of these is that the process of adapta-
tion necessarily entails the articulation of different levels of  scale. the  stresses on 
the natural and social systems are global in origin and scope, while the adaptive 
 responses are local or national in scale. Second, adaptation has a strong distributive 
dimension related to both socio-economic inequality (including  poverty rates) and 
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the nature of the local and national  adaptive responses (Kelly and Adger, 2000). 
the third theme focuses on the interactive nature of natural  stressors (for example, 
 drought,  flood) and other sources of system  stress , such as globalized market 
trends and  conflict (leichenko and o’Brien, 2001; o’Brien et al., 2004), which 
suggests that adaptation is a response not only to changes in the physical environ-
ment but also to other non-climate dynamics that can exacerbate the impact of 
 climate change per se. the final theme is that successful adaptation to climate 
change will require the active  participation of local communities in the process and 
that  institutional adjustments will inevitably focus on  community reorganization 
and initiative (Adger, 2003; Folke et al., 2005; ipCC, 2007).

taken together, these cross-cutting themes reinforce the  complexity of a climate 
change adaptation process that incorporates non-climate influences at multiple 
scales  as well as historically determined socio-economic patterns manifest in the 
 distribution of  assets and  power. the dynamics of adaptation are negotiated within 
local contexts as  households and communities adjust to rhythms and changes in 
the natural system over time (Finan and nelson, 2001). But the range of response is 
established in part by the form of articulation with higher-level systems, primarily 
those which constitute what we often call the  ‘public sector’.

public entities and their policies play a fundamental role in most societies as 
the orchestrators of the adaptation process.  policy is best understood as a set of 
public decisions supported by sanctioned  institutions of power (law, coercion, 
etc.), and governance is the structures and processes by which such decisions are 
made and implemented – i.e. how power is shared throughout the social system 
(lebel et al., 2006). policy sets and systems of governance define how local 
communities articulate with external forces in the dynamics of adaptation to 
 climate variability and change. the influence of policy and governance is felt not 
only directly but also indirectly. non-climate global factors which affect local 
communities are often filtered through public decisions (for example, through 
domestic pricing policies), and even the historic patterns of the socio-economic 
 distribution of  resources and power are also the outcomes of past and current 
policy decisions.   

Consistent with the literature, we seek to demonstrate that the nature of 
 governance is a major determinant of the success of an adaptation process to cli-
mate extremes and climate change.  in their insightful review, Folke et al. (2005) 
conclude that ecological  knowledge systems, including local  knowledge, must be 
enhanced and built into local  adaptive management practices and that ‘polycentric’ 
nodes of governance are necessary to maintain system  flexibility and diversity. lebel 
et al. (2006) further elaborate this approach and identify  participation, deliberation, 
 decision-making diversity,  justice and accountability as the key attributes of an 
 ‘adaptive’ governance  system.
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Where forms of governance preclude effective  community  participation and 
discourage  co-management practices, local  resilience tends to be low and  adap-
tive capacity limited. on the other hand, a more resilient  social–ecological system 
operates in multi-nodal, well-articulated  decision-making context where  knowl-
edge production and  learning are dynamic and stocks of  social capital generate 
bonds of trust (gaventa, 2002). given this key relationship between governance 
and successful  adaptive management, it appears logical that the support of appro-
priate governance  institutions would constitute a priority element in an overall 
adaptation strategy.

there is, however, a general lack of focus on the institutional resistance of  gov-
ernance structures rooted in centuries of structural  inequity. in the many parts of 
the world where democratic  traditions are less prevalent and where rigid forms of 
human interaction have evolved to maintain  power differences, changes in gov-
ernance systems can be neither willed nor mandated. the process by which gov-
ernance systems can be prodded in a direction of greater adaptive capacity  – in 
the absence of  radical change – is little documented but is certainly non-trivial. 
this chapter discusses how governance factors have constrained adaptive capac-
ity among rural  populations  in north-east  Brazil and reports on an experiment in 
governance change based on the principles of  participation, polycentrism, trans-
parency, accountability and justice. it began as an attempt to evaluate the  impacts 
of a sophisticated  climate forecasting system on rainfed farmers, evolved into 
community-based  vulnerability assessments and, finally, into a methodology for 
decentralized planning that challenges the traditional model of governance. this 
approach integrates  community participatory research tools (inspired by the pRA 
of Chambers, 1994) with a  giS-based mapping platform to engage the  popula-
tion in the planning process through the creation of locally generated  vulnerability 
assessments, to serve as the basis for the development of  mitigation and adaptation 
plans, and provide the ability to continually monitor progress.  the ultimate out-
come is a local level development plan with a dual purpose – to anticipate the next, 
inevitable climate crisis ( drought) and to redress the underlying structural factors 
that make this population so vulnerable. to achieve the polycentric governance 
 goal, the elaboration of local development plans is articulated with the state gov-
ernment and becomes part of the state’s overall development strategy. the implica-
tions of this methodology with regard to adaptation to  climate change are amply 
discussed throughout this chapter.

 Ceará and its sertão

Ceará is one of the nine states that constitute the north-east of  Brazil, a region 
famous for its contribution to the history of the country and infamous for its  poverty 
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and record of catastrophic  droughts. the vast majority of this semi-arid  landscape 
is called the sertão (translated in popular literature as the ‘backlands’) and is char-
acterized by irregular  rainfall distributed over a short four-month period, high rates 
of evapotranspiration, thin soils, and a unique, thorny  savanna ecosystem known 
as caatinga. the area of the state is 144 000 km2, 90% of which is sertão, and the 
population exceeds 8 million, a quarter of which lives in the rural regions .1 there 
is no naturally flowing surface water in the state, although a network of dams and 
 reservoirs has perennialized the flow in two major water basins.

After the discovery of Brazil in the north-eastern state of Bahia in 1500, the 
portuguese established a  sugarcane economy along the north-eastern  coast and, 
for around 100 years, enjoyed a monopoly in the  sugar trade (Furtado, 1963). the 
principal source of labour for this production system was  slavery – first provided 
by the local indigenous groups (which quickly perished) and later brought in with 
the  African slave trade. in the sertão, the Crown had distributed land to favoured 
settlers in large tracts that were ruled as fiefdoms by their owners. With the devel-
opment of the  sugar  economy, a secondary  economy arose throughout the sertão 
based on provisioning foodstuffs, animal power and leather (for ropes in the sugar 
mills). Whenever the  coastal  sugar  economy entered a down cycle, the sertão hin-
terland retreated back into a  subsistence mode, producing corn, beans and manioc 
on a sharecropper regime. the patterns established during this colonial dynamic 
are still operative today, with the sertão traditionally controlled by a small  lati-
fundista elite engaged in  cattle-raising while their resident sharecroppers produce 
 subsistence food crops. the seeds of this historical process have generated one of 
the highest levels of  wealth and income concentration in the world, with 75% of the 
rural  population of Ceará now living beneath the World Bank’s  poverty line.

the first official  drought was recorded in the north-east in 1552 (Villa, 2000), 
and up until the middle of the last century droughts occurred on an average of one 
every decade. Since the 1970s, this frequency has increased to one every three 
years. Specific droughts, however, have seared the cultural memory of the sertanejo 
(resident of the sertão) giving the region its reputation for a supernatural  capacity 
for suffering. during the  drought of 1877–78, an el niño episode, over 500 000 
nordestinos died of starvation, thirst and illness, prompting the federal authori-
ties to launch a national drought  mitigation programme which, under one form or 
another, continues to this day. Since the 1970s, no fatalities have been officially 
attributed to drought, but during the 1998–99 el niño drought in Ceará, nearly 
500 million dollars were spent to sustain more than 300 000 families. ominously, 
the north-east of Brazil is projected to experience increased aridity and an increase 

1   in 1970, 65% of the population in Ceará was rural. the state, as throughout the north-east region, has experi- in 1970, 65% of the population in Ceará was rural. the state, as throughout the north-east region, has experi-
enced dramatic levels of rural exodus into the urban centres of the country.
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in the frequency and severity of  drought under climate change (marengo, 2007). 
these changes will place additional  stress on a system already functioning at near 
maximum level. 

the  impacts of droughts are intimately linked to  rural livelihoods and the lack 
of  reliable water supplies.  most of the rural  population in Ceará practice rainfed 
 agriculture, and only around 15% of cultivated land is irrigated. the dryland 
production of corn, beans and manioc is highly sensitive to the  distribution and 
amount of  rainfall, which can be erratic and uncertain in any given year. the typi-
cal farm family is either a smallholder or sharecropper with several hectares of 
the staple food crops – corn and beans. most farms also support a small number 
of animals, and a certain reliance on off-farm  employment is common but irregu-
lar. older residents (about 30% of  households) have  access to the federal rural 
retirement programme and receive a small monthly  pension (Finan and nelson, 
2001). in a drought year, food production is decimated, forcing households to sell 
or slaughter their animals. Fazendas, the large landholdings, face the crisis of pro-
viding their  livestock with fodder and water, and are also often forced to sell or 
move  herds. perhaps the most urgent impact of drought in the sertão of Ceará is 
the lack of  drinking water. households normally obtain water from alluvial wells 
or from small  reservoirs located near settlement clusters (communities); however, 
during a drought,  wells dry up and all but the largest reservoirs become saline, 
forcing households to depend on water distribution networks maintained by the 
local government. 

Traditional governance in rural Ceará

the inequalities embedded in the economic structure of rural Ceará are further 
elaborated in the  power structure. in traditional society, the flow of  social inter-
action is mediated and channelled by the currents of  patronage and  clientilism. 
the patron–client relationship is the most pervasive form of social organization in 
rural society and the basis upon which the elites and the poor define one another. 
economically marginalized households develop dyadic relationships with  wealthier 
members of society as a strategy that serves to provide a form of safety net protec-
tion against the unforeseen  risks that threaten daily survival. the poor households 
reciprocate this economic support, particularly in times of crisis, with political loy-
alty and often a preferential labour source. these relationships are often reinforced 
and cultivated in such cultural  institutions as compadresco (co-godparenthood), 
which establishes a kin-like linkage between families. From a broader optic, then, 
economically dependent families seek to create wide networks of reliable ‘patrons’, 
while the wealthier households maintain their ‘clients’ as a source of political 
power (and a pool of manual services). 
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the formal political structure in Ceará also incorporates the patronage principle 
as the major strategy of alliance-building and, consequently, determines the  distri-
bution of  public goods and resources. the smallest politico-administrative unit in 
 Brazil is the município, roughly similar in size to the US county,  and is constituted 
of an urban centre and numerous settlement concentrations, called comunidades, 
scattered across the rural  landscape. there are 184 municípios in Ceará. the politi-
cal institution that administers the município is the prefeitura, the head of which is 
the prefeito(a), the major elected official. the prefeito occupies an extremely pow-
erful position, since the prefeitura administers virtually all state and federal devel-
opment programmes and services, including local schools and hospitals. the other 
elected post at the município level is the Câmara dos Vereadores, an elected board 
of supervisors which is meant to represent the  interests of different regions and 
 interest groups in the município. there are several political parties, but political 
philosophies are generally unimportant, since the political process more often than 
not is articulated as a  struggle for power between elite families who have chosen 
competing party affiliations. throughout the sertão, município politics are fiercely 
and sometimes violently contested because political power is a major avenue to 
economic capture.

governance in rural society is thus a formal political structure – with its out-
ward set of state-sanctioned rules, roles and responsibilities – built on an informal 
but unshakeable foundation of patronage and  clientilism. local município leaders 
‘deliver’ a certain number of votes in exchange for economic or political favours, 
and public goods  and resources are distributed along channels built on political loy-
alty and family. perhaps an example from the field is illustrative. in 1997, the authors 
were visiting a large remote município in Ceará and for lack of alternative options, 
stayed at the house of the prefeita. At daybreak, there was considerable commotion 
outside the house, and we observed a line of impoverished individuals – some old 
and disabled, others in the tattered clothing of the poor – waiting for an audience 
with the prefeita. She received each one in turn, talking quietly with each, then 
from her own purse handing out small amounts of money, a note for the pharmacy 
or the doctor, a bag of food, or other minor benefices. the authors were struck 
by the manner in which the formal responsibilities of the office of prefeito had 
been personalized and recast in a patron–client relationship. these poor did not 
approach the prefeita in a spirit of exercising their rights as citizens, but rather as 
disadvantaged individuals asking a ‘woman-in-power’ for a favour. the reciprocal 
expectations went unspoken, for they were well understood by both sides. 

the patronage principles of governance  at the município level tend to be rep-
licated at the state and federal levels. most municípios have a negligible tax base 
and depend upon a flow of resources from the state and federal governments. State 
legislators curry favour and votes from municípios in exchange for the promise of 
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resource flows, and prefeitos are expected to ‘deliver’ a certain number of votes to 
a specific legislator in return for greater  access to state and federal programmes. in 
addition,  populations in municípios in which the prefeito does not actively support 
the state governor’s party are resigned to the  knowledge that state funds will be 
reduced and more difficult to  access for the duration of the political term. 

it is important for our argument to note, however, that if the traditional patron-
age practices are still dominant, the narrative of governance has changed signifi-
cantly in Ceará over the last two decades. With the end of the military dictatorship 
in the mid-1980s,  Brazil embraced democracy and a commitment to a new sense of 
citizenship based upon individual effort and merit. in Ceará, the  power base of the 
state shifted from the traditional landed elites to the more cosmopolitan commer-
cial and industrial leaders (tendler, 1997). As a result, the public narrative came 
to emphasize professional  management in  public administration (as in  industry), 
needs-based and problem-solving  investment, local  participation, and, foremost, 
the decentralization of  public decision-making (generating the neologism munici-
palização). the professionalization of local governance was further supported by 
the  World Bank, which invested heavily in rural development in Ceará through 
locally based associations of producers.

Governance and  drought: the  ‘drought industry’

We have argued elsewhere that the public response to  climate extremes and climate 
change in Ceará has been palliative in nature without addressing the fundamen-
tal nature of  livelihood vulnerability, which is rooted in historical causes and 
past  public  decision-making priorities (nelson and Finan, 2009). Since the hor-
rendous 1877–78 drought, the federal government sought to ‘solve’ the drought 
problem by building a large network of dams and  reservoirs that would secure a 
 water supply for the rural  population. in the early 1900s, the government created 
a federal agency, today called  dnoCS (national department for Works against 
the drought), headquartered in Fortaleza, the capital of Ceará. this agency has 
supervised the construction of basin earthworks and  irrigation perimeters through-
out the state. A state agency for meteorology and  water resources management 
(FUnCeme) was instituted in 1972 to address the problem of drought through 
 technology applications (including cloud-seeding), and in the 1990s it developed a 
sophisticated  climate forecasting capacity. despite these efforts to neutralize cli-
mate extremes through  engineering and  technology, the underlying vulnerabilities 
remain as major  constraints to a process of adaptation. 

the advent of a drought continues to be received as an unexpected event, and 
there is virtually no planning or preparation in place prior to its arrival. A typical 
drought year begins with an initial  rainfall that moistens the fields sufficiently 
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to plant (conventional wisdom is about 22 cm). Crops and native pasture  species 
germinate but in the absence of further  rainfall eventually wither without pro-
duction, and the lower thorny shrubs and trees fail to produce leaves. the sources 
of water for animal and human  consumption are not replenished and soon  drink-
ing water becomes scarce. For the  rural household, the experience of drought 
is a lack of basic staple foods, lack of water and feed for animals, and a lack of 
water for household use. At the same time, market merchants respond to drought 
conditions by increasing prices, and many off-farm  employment opportunities 
(such as working for a large  cattle rancher) are drought-sensitive and disappear 
during a crisis.

Under  traditional  governance systems, the level of human suffering provides 
the trigger for public action. When drought-afflicted families begin to blockade the 
federal highways or invade public and private food stocks, a state of emergency is 
declared, and a chain of events is unleashed that mobilizes state action, then federal 
action which results in the  appropriation of relief resources. Relief is then chan-
nelled back through the state to the município, where the prefeitura is generally 
responsible for  distribution (Figure 21.1). Relief resources come in several forms, 
including food baskets, public work front  employment, and  drinking water  distri-
bution with tanker trucks. the actual registration of drought families and the types 
of public work projects are traditionally the  responsibility of the prefeitura.

this governance system provides tremendous opportunity for capture by local 
elites, including the prefeito. the local term, the  ‘drought industry’ encapsulates a 
collective cynicism regarding the overall  impacts of past relief  programmes, and 
accounts of corruption are both legion and legendary. For example, in the drought 
of 1983, it is widely acknowledged that the public work registration included names 
from cemetery headstones, names of newborns and even the names of domestic 

Figure 21.1 drought relief: governance by clientilism.
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pets. public work projects often consisted of the construction of fence or private 
 reservoirs on the lands of large landowners. Regardless of the veracity of these nar-
ratives, the critical characteristic of this form of relief governance is that it appears 
as personalized relief – removing it from the realm of one’s right as a citizen to that 
of a personal favour from the political leader. From our field research, it is clear that 
scarce relief  resources have often been distributed according to political allegiance 
and loyalty rather than according to need. We are confident in our conclusion that 
the extent to which the drought industry enhanced the coffers of local leaders is far 
surpassed by the extent to which clientilistic political  power based on patronage 
has been reinforced during times of crisis.

it is precisely in this way that the  traditional governance system fails to  provide 
a solution to the continued crisis of regular drought and to the ability to adapt 
to projected increases in desiccation and drought frequency as a result of  global 
warming. it becomes a self-reinforcing feedback loop. the  patronage-based govern-
ance system in rural Ceará in effect  benefits from environment crisis by increas-
ing the resources  that local authorities can distribute to enhance their  power base 
and the  adaptive capacity of the  population is diminished in direct relation to this 
increase.  

 MAPLAN: a subversive methodology for local planning

our research on  climate vulnerability in Ceará began in 1997 with a survey of 
484  rural households designed to assess the  impacts of government policies on 
farm  livelihoods, particularly the use of  climate forecast information (lemos 
et al., 2002).2 this study revealed the deep and pervasive level of  vulnerability 
among rainfed households and paucity of technological options available to them. 
the quest to understand the usefulness of  climate information led to a focus on 
municípios, the minimal  decision-making unit for public resource management , 
based on the logic that if individual farmers lacked the adaptive capacity to take 
advantage of climate information, perhaps the prefeitura was positioned to do so.   
After several pilot studies, the research team developed a methodology that could 
incorporate both the output and the perspective of science into a localized planning 
process to mitigate the impacts of drought and permanently reduce the levels of 
household vulnerability. 

in the professionalizing political narrative of the state (described above), two 
key elements of the political  discourse were decentralization and  participation. the 
research team thus selected pilot municípios where the local prefeitos had publicly 

2  this research was funded by noAA (national oceanic and Administrative Administration) from 1996 
to 2005 and was carried out in partnership with FUnCeme, the government of Ceará and the Federal 
University of Ceará.
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embraced and defended this  discourse. the prefeitos were invited to discuss the 
ideas and process of the methodology with the state government (Secretariat of 
Cities – formerly the Secretariat of Regional and local development – SdRl), 
including the cost-sharing obligations of the município. through this self-selec-
tion process several municípios withdrew. the methodology, known as mAplAn 
(Mapeamento para Planejamento Participativo – ‘mapping for participatory 
planning’), integrates  community  participatory research tools with the develop-
ment of a  giS. Community and  wealth mapping are widely accepted tools for  par-
ticipatory research (Chambers, 2006), and the mapping of climate vulnerabilities 
is institutionalized in Un agencies such as the  World Food program. participatory 
giS is also well established as an innovative qualitative methodology (Rambaldi 
et al., 2006). What makes mAplAn unique is that its outcome – a set of asset, 
vulnerability and priority problem maps – is less interesting in terms of its  knowl-
edge value but critically important in terms of the dynamic by which the maps are 
generated.

the  implementation of mAplAn is conducted in several stages, and the precise 
methodology is described elsewhere (nelson, 2005). here we briefly outline the 
methodology and then focus on several key aspects that are cogent to our present 
argument. the unit of analysis is the comunidade (community), a nucleated settle-
ment that varies from 3–200  households in size. Any given município might have 
from a dozen to several hundred communities depending on its area and  resources. 
Working with self-identified local assistants, and with the full support of the municí-
pio governments, a series of community meetings were held to identify factors that 
constrained the ability of participants to adapt and respond to drought events and to 
identify local  assets that could be mobilized in the future. meetings were not held 
in each of the communities – conducting meetings in dozens of communities with 
15 residents is logistically infeasible – but all communities were represented at the 
 focus group meetings which were geographically spaced throughout the municípios.  
these data were incorporated into a series of attribute-specific maps as well as 
summary maps that visually represented the situation of each community. the 
maps were validated by participants and then served as the basis to discuss priority 
areas and possible actions. this  information was then discussed at the município 
level and incorporated into drought planning and long-term vulnerability reduction 
planning. the adaptation plans are then negotiated with the state government to 
create an  investment strategy that directly corresponds to each adaptation plan. 

nearly all of the data included in the giS were provided by the local partici-
pants. during the community meetings individuals had the opportunity not only to 
characterize the various attributes of their regions, but more importantly, to identify 
what attributes should even be considered for discussion. Common to many of the 
discussions were issues of  access to water,  healthcare and  electricity,  transportation 
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 infrastructure,  educational opportunities and others.  Because all data in a giS are 
geo-referenced and can therefore be represented on a map, it is possible to readily 
aggregate the data to the level of regions and the state, without losing any of the 
richness of the local detail.3 the maps serve as vehicles of  communication between 
local individuals and the larger  public sector. the use of it provides the outputs 
with an instant legitimization that  policy-makers do not usually accord to non-
experts and locally generated  knowledge.

the original objective of mAplAn predecessors was to contribute specifically 
to  drought mitigation planning. this narrow drought focus shifted as the partici-
pants repeatedly suggested that the ability to adapt to frequent droughts is contin-
gent on a multiple of socio-economic factors operative at local, national and global 
 scales. thus, community discussions rarely made use of the word ‘drought’, and 
participants explicitly stated that with sufficient  access to resources and opportuni-
ties droughts would cease to be an issue of concern (as it has, for example, in the 
 south-western USA).  they identified the types of resources and opportunities spe-
cific to each community.  As the integral partner in the development of mAplAn, 
the SdRl committed itself to  funding and implementing a number of the priority 
projects that were identified in community meetings and later elaborated within 
the município. this was a first step in the process of changing the way in which 
resource  allocation has taken place within the state. Breaking with traditional 
practices, SdRl bypassed  local power-brokers to distribute funds in a transparent 
manner for projects that were locally appropriate. Absent from this process is the 
political bargaining and  patronage that have defined the  management of public 
goods and resources throughout the state.

For 20 years now,  ‘participation’ has been in the lexicon of  policy-makers 
in Ceará. Yet what we consider to be true participation has often been lacking.  
Rather, participation included community consultations prior to the  implementa-
tion of a (already designed and funded) project, or the evaluation of a project that 
was designed with no local input. in this model, participation never challenged the 
dominant  governance structure. true participation, which mAplAn was designed 
to facilitate, occurs in a context in which individuals have the opportunity to define 
and characterize the problem(s), identify opportunities and  solutions, and contribute 
to the planning process. this requires not only the physical presence of people, but 
a process designed to engage with the specific people that are involved. the con-
tinued public discussion around the maps as the planning process unfolds assures 
that local community participation remains active and vital. the visual impact of 

3  geo-referencing refers to defining an attribute in physical space by assigning map coordinates to that attribute. 
there are many different types of attributes that may be geo-referenced including, for example, a well, a com-
munity, or an area of similar livelihoods. geo-referencing defines the spatial relationships between different 
attributes and allows for the scaling up and down of data based on map coordinates.
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maps in bright colours (especially for the illiterate residents) serves as a basis of 
the monitoring and accountability for a given political administration. Community 
forums meet on a regular basis, which provides the opportunity to track change 
through time. if, for example, a community remains in the red condition (indicat-
ing the least favourable situation) for the four years of a prefeito’s mandate, it is 
clear to all that  needs have not been met, and the administration must justify the 
basis for their resource allocation. 

We have called this methodology ‘subversive’ fully acknowledging that it seeks 
to undermine a traditional form of governance that has maintained extremes of 
 inequality throughout the history of the region. mAplAn has been designed to 
co-opt the political  discourse and to demonstrate a process by which such terms 
as ‘decentralization’ and ‘participation’ are operationalized in practice rather 
than revered as distant ideals. this approach obliges a process of effective com-
munity participation and creates a  dialogue between prefeito and people based 
more on the rights of citizenry than on personal favour.   it is clear that mAplAn 
would not function if it were implemented blanket fashion across the state. the 
entrenched forms of governance would quickly undermine any possible gains. 
Rather, the role of mAplAn is to first fill a gap in experience and practice in 
situations where the public and public officials are already searching for a way 
to move beyond traditional political processes. Second, once the process takes 
root, the initial successes demonstrate to residents of neighbouring municípios 
that alternatives exist.

Finally, the impact of mAplAn has been to erode some of the long-standing 
 feedbacks in the  patronage system and to reverse the planning process at the state 
level (Figure 21.2). Removing the  incentives (individualized  access to resources) 
for individuals to make themselves beholden to patrons the project methodology 
helps set the stage for initiating desired, appropriate and equitable adaptation. 
Characteristically,  solutions for the rural areas are developed in the state capital by 
experts then exported to the municípios that are able or wish to participate. thus, 
resources have traditionally been attached to project activities. Under mAplAn, 
part of state and federal resources now meet the priorities of locally devised plans 
based on local needs assessments. there are many challenges to the institutionali-
zation of mAplAn , due to the  resilience of  traditional governance systems and 
their elites;  however, the potential for change has been recognized by individu-
als at the state and local levels. the state government has now internalized the 
mAplAn methodology and has applied it in over 20 municípios as part of the 
state rural development strategic plan. locally, residents of municípios neighbour-
ing those involved in mAplAn recognize the  benefits of the methodology and 
have petitioned to be involved in the next roll-out. Additionally, the  giS and maps 
are communal property of the participants. in several municípios, residents have 
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begun to use the data and  information independently of mAplAn. holding their 
own  community focus groups they are negotiating independently with município 
representatives and seeking development funds from outside sources.

Conclusions: governance and adaptation

the process of adaptation in Ceará is one that seeks sustainable forms of accom-
modation with a semi-arid environment given to devastating  droughts. the  mitiga-
tion of drought under the traditional governance system  has served to protect the 
 interests of the local  power elites and has done little to reduce the chronic  vulner-
ability or enhance the  adaptive capacity of the rural  population. We have attempted 
to demonstrate the inextricable link between forms of governance and adaptation. 
this link highlights some of the challenges for successful adaptation. Adaptation 
is a complex process that is intricately related to many non-climate factors. As the 
 ipCC community and others have pointed to the critical need for local manage-
ment of  resources and local  participation in the adaptation process, we have sought 
to present an experiment that is currently being implemented in  Ceará. promoting 
active, participatory adaptation may require significant changes in  tradition and 
shifts in  power relationships. For this reason, mAplAn is not ideally suited to all 
contexts, even in Ceará. Rather it is rolled out on an incremental basis, expanding 
as the local demand for inclusion and voice increases.

mAplAn is ambitious in scope and target, since it seeks profound change in 
rural society, change designed to assure that the marginalized voice finds space in 
the public arena. it addresses the  complexity inherent in adaptation by bringing 
together theory and practice to tackle the issues of  scale, redistribution,  multi-
ple stressors, and the augmentation of voice through comprehensive  participation. 

Figure 21.2 governance for adaptation: new process through removal of incentives.
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Adaptation often implies institutional revision – the more pressing the  stressors the 
more urgent the need for institutional change. despite the many challenges ahead, 
such institutional change is what mAplAn aspires to.   
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Introduction

to understand the role of institutions in future adaptation of rural livelihoods to 
 climate change, especially by poorer and more marginal groups, it is essential to 
attend to the historical repertoire of strategies used by rural  populations. natural 
resource-dependent rural  households are likely to bear a disproportionate burden 
of the adverse  impacts of climate change –  droughts,  famines,  floods,  variability in 
 rainfall, storms,  coastal  inundation, ecosystem degradation,  heat waves, fires,  epi-
demics, and even  conflicts. in some parts of the world, these effects may already be 
in play with potentially disastrous consequences for the poor (Adger et al., 2007). 
many  households in vulnerable regions could periodically be driven into destitu-
tion and hunger and find it difficult afterwards to recover.

even as it is clear that poorer and disadvantaged groups around the world will 
suffer greatly from climate change, it bears remembering that the rural poor have 
successfully faced threats linked to  climate variability in the past. history, as the 
cliché goes, may be a poor guide, but it is the only available guide. even if future 
climate-related threats might appear prospectively to be historically unprecedented, 
analysing past  impacts and responses is undoubtedly important in understanding 
the feasibility of future initiatives . After all, the only alternative to adaptation is 
extinction unless the world strictly and immediately limits its future emissions, an 
outcome surely in doubt given the record of the past decade.

the success of historically developed  adaptation practices among the rural poor 
depends crucially on the nature of prevailing formal and informal rural institutions. 
our chapter focuses on how rural institutions can help shape and enhance the adap-
tation practices of the rural poor in relation to climate change-induced  risks and 

22

Climate adaptation,  local institutions  
and  rural livelihoods

Arun Agrawal and Nicolas Perrin



Climate adaptation, local institutions and rural livelihoods 351

how external  interventions can help strengthen the functioning of rural institutions 
relevant to adaptation. it presents a brief typology of rural institutions using the 
familiar distinction between public, civic and  private sectors, surveys some impor-
tant recent work on adaptation, and then outlines an analytical framework through 
which to view the relationship between rural institutions, adaptation due to cli-
mate change, and  livelihoods of the rural poor. it applies this analytical framework 
to 118 cases of adaptation practices drawn from the United nations Framework 
Convention on Climate Change ( UnFCCC)  coping strategies database.1 Using the 
basic finding from this analysis – that rural institutions  are ubiquitous in framing 
and facilitating adaptation to climate change – it examines the adaptation projects 
and initiatives discussed in the 18 national Adaptation  programmes of Action 
(nApAs) prepared by national governments with the support of the  UnFCCC.2 
the analysis of the  nApAs shows the relatively limited attention national govern-
ments have paid to institutions even as the scholarly literature views institutions 
and  governance as the centrepiece of future adaptation efforts. the chapter ends 
with an urgent call for action in three broad institutional domains if adaptation 
efforts are to lead to successful outcomes.

Rural institutions and livelihoods

institutions are humanly created formal and informal mechanisms that shape social 
and individual expectations, interactions and behaviour. they can be classified as 
falling into public (bureaucratic administrative units, and elected local governments), 
civic (membership and cooperative organizations) and  private sectors (service and 
business organizations) (Uphoff and Buck, 2006, p. 47). table 22.1 below provides 
some indicative examples, but by no means a comprehensive listing, of the type of 
formal and informal institutions that may be present in rural areas and play a role 
in the ways rural  households respond to climate change.

livelihoods comprise the capabilities and material and  social assets necessary 
for a means of living (Chambers and Conway, 1992). A  sustainable livelihood 
includes the idea of coping with and recovery from external  stresses so as to main-
tain or enhance existing capabilities and  assets – a notion central to the definitions 
of  resilience being discussed in relation to climate change .

institutions influence the livelihoods and adaptation of rural  households in three 
important ways.

1  the UnFCCC database can be accessed at http://maindb.unfccc.int/public/adaptation/ (see UnFCCC, 
2008a). For the analysis presented in this paper, the database was accessed and the relevant data downloaded 
in January 2008.

2  the available nApA documents for the different countries can be accessed at the UnFCCC website (see 
UnFCCC, 2008b). the analysis in this paper is based on documents available in January 2008.

http://maindb.unfccc.int/public/adaptation/
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(1)  they structure the  distribution of  climate risk  impacts. how particular social groups 
and  populations will be affected by climate hazards  is in part a function of the physi-
cal and structural characteristics of the hazard. it is also in part a function of the way 
macro- and micro-level institutions in a variety of domains affect distribution of  risks 
related to climate hazards.

(2)  they constitute and organize the  incentive structures for household- and   community-level 
adaptation  responses that shape the nature of these responses. institutional  incentives 
are key in determining whether adaptation responses will be organized individually 
or collectively because institutions affect the emergence of  leadership in different con-
texts,  costs of  collective action and the extent of transactions  costs.

(3)  they mediate external  interventions into local contexts, and articulate between local 
and extra-local  social and political processes through which adaptation efforts unfold. 
external interventions in the shape of finances,  knowledge and  information,  skills 
training, new institutional inputs, and technological support can assume many different 
forms. local institutions shape the acquisition and distribution of these interventions 
in fundamental ways, thereby affecting the degree of success of such interventions .

these basic points about the role of institutions in adaptation are summarized in 
the ‘Adaptation, institutions and  livelihoods’ framework represented in Figure 22.1 
(Agrawal, 2008).

Although much work on climate change and  social responses to  climate risks 
recognizes the relevance of institutions to adaptation, existing work on the subject 
has tended either to focus on highly specific case studies of local adaptation, or to 
examine national-level policies around adaptation. Comparative analyses of adap-
tation strategies that provide broadly generalizable insights into the role of different 
kinds of institutions , show how institutions link local responses to external inter-
ventions, and examine the institutional articulation at the local level among differ-
ent kinds of institutions are sorely needed. Such comparative studies could play a 
significant role in developing middle-range generalizations about the role of insti-
tutions in adaptation – necessary both for deepening the theoretical understanding 

table 22.1 Indicative examples of formal and informal rural institutions relevant 
to adaptation (I, informal institutions; F, formal institutions)

 public (state) private (market) Civic (civil society)

types of 
institutions

local agencies (F) Seed banks (i) labour exchanges (i)

 local govern-
ments (F)

Service  
organizations (F)

Collective  
gatherings (i)

  private  
businesses (F)

membership  
organizations (F)

   Cooperatives (F)
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of the role of institutions in the context of climate change, and using such theoret-
ical understanding to guide  policy debates and discussions. Accordingly, the ensu-
ing discussion examines especially the right-hand half of the above framework in 
relation to the role of institutions in adaptation by poor and marginal  rural house-
holds in a variety of locations.

Climate change and adaptation

given the nature of climate change hazards –  droughts,  heat waves,  flooding and 
 storms, among others – the  stresses they create for rural livelihoods will mani-
fest in two major ways: reduction of existing livelihood options, and perhaps more 
importantly in the short to medium run, greater volatility and unpredictability in 
streams of livelihoods benefits, especially in semi-arid, mountainous, polar and 
 coastal ecological environments. given the major  uncertainties in how specific 
micro-locations and groups will experience and be affected by climate change, it is 
likely more fruitful for  policy interventions to focus on improvements in  adaptive 
capacity of disadvantaged rural  populations rather than on identifying specifically 
how a given group of rural poor in a particular village or district will be affected 
by climate change.

development strategies and institutional interventions that focus simply on 
improving total  benefits to  households without taking into account how households 
can address fluctuations in their livelihoods seem ill-suited to address the  impacts 
of climate change. on the one hand, they ignore the most important characteristics 
of  climate-related stresses – increased riskiness of livelihoods. on the other hand, 

Figure 22.1 Adaptation, institutionsand livelihoods framework.
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they ignore the very real concerns of the rural poor about preventing  hunger 
and destitution. given that many rural households  have only limited  access to 
 markets – for reasons both of ill-developed  infrastructure and of limited purchas-
ing  power, high levels of riskiness in the environment cannot in a vast number of 
cases be ameliorated by engaging in market  exchange.

to strengthen the adaptive capacity  of the rural poor, therefore, governments 
and other external  actors need to strengthen and take advantage of already exist-
ing strategies that many households and social groups use collectively or singly. 
examining the environmental  risks that rural  populations have historically faced, 
their cultural  responses to these risks, and the institutional configurations that 
facilitate individual and collective  adaptation strategies is therefore a fruitful area 
of inquiry and policy analysis for generating effective coordination with external 
interventions.

Forms of adaptation in response to  climate risks

A policy-relevant framework for examining adaptation  practices in the context of 
rural institutions and livelihoods needs to be sufficiently general to cover the many 
empirical examples of adaptation practices  used by different social groups, but also 
needs to be based on an analytical approach that takes into account the most impor-
tant characteristics of the  impacts of climate change on rural livelihoods – likely 
increases in environmental risks, reduction in livelihoods opportunities and  stresses 
on existing  social institutions. Few existing writings on adaptation, focused as they 
typically are on specific case studies or national-level policy concerns regarding 
appropriate interventions  , present the kind of middle-range theories necessary to 
understand  historical adaptation responses comparatively .

Climate change is likely to manifest around increased risks to rural livelihoods. 
these risks can be classified into four different types: across space, over time, across 
asset classes and across households. the basic coping and adaptation strategies in 
the context of livelihoods risks can correspondingly be classified into a set of four 
analytical types:  mobility,  storage,  diversification and  communal pooling. in addi-
tion, where households and communities have  access to  markets, market-based 
 exchange can substitute for any of the four classes of adaptation strategies above 
(halstead and o’Shea, 1989; Agrawal, 2008). Where successful, these responses 
either reduce spatial, temporal, asset-related and/or community-level risks directly, 
or reduce them by pooling uncorrelated risks associated with flows of livelihoods 
 benefits from different sources .

Mobility is perhaps the most common and seemingly natural responses to 
 enviro n mental risks. it pools or avoids risks across space, and is especially  successful 
in combination with clear  information about potential  precipitation failures.



Climate adaptation, local institutions and rural livelihoods 355

Storage pools/reduces risks experienced over time. When combined with 
well-constructed  infrastructure, low levels of perishability and high level of coord-
ination across households and social groups, it is an effective measure against even 
complete livelihood failures at a given point in time.

Diversification reduces risks across  assets owned by households or collectives. 
highly varied in form, it can occur in relation to productive and  non-productive 
assets, consumption strategies and  employment opportunities. it is reliable to the 
extent benefit flows from assets    are subject to risks and risks have different  impacts 
on the benefit streams from different assets.

 Communal pooling refers to  adaptation responses involving joint ownership of 
assets and  resources; sharing of  wealth, labour or incomes from particular activities 
across households, or mobilization and use of resources that are held collectively 
during times of scarcity. it reduces risks experienced by different households .

Exchange is perhaps the most versatile of  adaptation responses. Usually it is 
viewed as a means to promote  specialization and increase revenue flows. But it can 
equally substitute for the first four classes of adaptation strategies to reduce risks  
when the poor have  access to markets. As a means to reduce risks it can go together 
with high levels of  specialization and institutionalization of exchange relations: 
consider as an example, buying  insurance to cover risks of  crop failure. Resorting 
to exchange or promoting exchange-based adaptation to address  climate risks 
needs however to be treated with some caution given the highly unequal access to 
markets across different social groups, especially those who are in marginalized 
situations   .

the success, and more generally the prospects of adaptation  practices, depends 
on specific institutional arrangements – adaptation never occurs in an institutional 
vacuum. thus, all adaptation practices require property rights,  norms of trust are 
necessary for exchange,  storage requires monitoring and sanctions,  mobility can-
not occur without institutions that provide  information about the spatial structure 
of  variability, and agricultural extension institutions can facilitate  diversification.

the adoption of adaptation practices by specific households and communities is 
more or less likely depending on their social  and economic endowments, networks 
of relationships and access to resources and  power. For example, the poor are more 
likely to migrate in response to crop failure; the rich more likely to rely on  storage 
and exchange  .

there are natural affinities and incompatibilities among the broad classes of 
practices above.  Storage and  mobility tend not to go together. other combinations 
complement each other:  storage and exchange can play off temporal  variability 
against spatial  variability (halstead and o’Shea, 1989, p. 4) .

Finally, the effectiveness of adaptation can be institutionally enhanced by exter-
nal  interventions and local  collective action: provision of  information to reduce 
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unpredictability associated with climate-related  events and trends; technical 
advances leading to higher crop or resource productivity; financial and  invest-
ment supports that make the adoption of technological changes more widespread; 
and  leadership interventions that reduce  costs of collective action (see Figure 22.1 
above)  .

Case evidence on adaptation practices  
and rural  institutions

Although there is a large case literature on adaptation and adaptive responses, there 
are few comparative studies of cases of adaptation. in this context of limited com-
parative work, the cases collected in the  UnFCCC database on  coping strategies 
form a useful empirical basis for assessing the usefulness of the framework repre-
sented in Figure 22.1, and for examining the relationship between different classes 
of adaptation practices and institutional types. the database includes cases from a 
large number of different countries as part of the effort undertaken by UnFCCC to 
explore the nature and  distribution of adaptation  responses and  adaptive capacities 
in the poorer countries of the world.

Although the UnFCCC refers to the  information collected on coping strate-
gies as a database, the actual information conforms less to what is typically imag-
ined as a structured database, more to a compendium of cases and different kinds 
of documents pertaining to a specific case. For each case, the UnFCCC website 
provides some basic information – ecological context, nature of hazard, types of 
 impacts, location and the name and location of the case – and a brief description 
of the adaptation practice. For a majority of the cases included in the database, 
the UnFCCC also provides additional links to other documents (not all links are 
active) from which additional information about the case can be gleaned. much of 
this information has probably been supplied by personnel in the relevant environ-
ment ministry or agency in a country, or  non-government organizations involved in 
consultations around climate. As a result, it is likely that most of the cases on which 
information is available in the database are ones that have reached some level of 
official notice.

the cases included in the database are widely distributed around the world, cov-
ering 42 different developing nations in  Africa,  latin America and Asia. it is evi-
dent that the UnFCCC database on coping strategies  constitutes perhaps the most 
comprehensive effort worldwide to collect information on how different social 
groups around the world have attempted to cope with  environmental variability.

it is worth mentioning that although the UnFCCC cases focus on  coping 
 strategies, analytically it is difficult to distinguish between coping and 
  livelihoods strategies.  Adaptation strategies are viewed by some scholars as 



Climate adaptation, local institutions and rural livelihoods 357

being prospective in nature in contrast to coping efforts which are seen as being 
 retrospective and in response to specific experiences of  variability. however, 
given that many climate hazards are recurrent, strategies  adopted as responses to 
experiences of  climate risks are also prospective in terms of future  experiences 
of scarcity. Further, historical efforts to cope with production failures associated 
with some kinds of  risks can have significant utility in relation to other kinds of 
 risks as well.

the ensuing discussion of adaptation cases builds upon an analysis of 118 dis-
tinct cases in the UnFCCC database.3 the cases in the UnFCCC database all 
cover a single time period rather than describing changes over multiple time peri-
ods. the different cases include both customarily evolved examples of adaptation 
as well as more recently created or externally introduced examples. the infor-
mation in the database is presented as case description rather than as an excel 
spreadsheet. For the included cases, the database also typically provides links to 
additional documentation. the analysis of the UnFCCC case data involved read-
ing each case description to identify the different variables of interest – particu-
larly to gather information from the case descriptions on the nature of adaptation 
being examined, the types of institutions involved, and the nature of external inputs 
where these were available to facilitate adaptation. the case information was thus 
used to generate an excel spreadsheet which formed the basis of the tables pre-
sented below.

table 22.2 provides information about the  distribution of different kinds and 
combinations of adaptation practices, and finer distinctions within the five classes 
of adaptation practices mentioned earlier. the  evidence in the cases also indicates 
some interesting patterns. perhaps the most interesting points concern the absence 
of  mobility in the examined cases (see table 22.2), and the occurrence of  exchange 
typically only in combination with at least one other type of adaptation practice .

the absence of mobility among the case examples included in the database is 
interesting to say the least. it most likely pertains to biases in the way UnFCCC 
data on adaptation practices was collected. mobility is a widespread adaptation 
strategy, particularly in dry and semi-arid areas by pastoralist and  agro-pastoralist 
populations as a routine response to erratic  rainfall or by agricultural  populations 
moving in search of  wage labour opportunities. it is also an emergency response 
to drastic and unpredictable hazards where existing social and economic systems 
fail – as would be the case for severe  storms, hurricanes or  floods. however, in 

3   in using 118 cases from the UnFCCC database, we dropped cases where the two cases were repeated as exam- in using 118 cases from the UnFCCC database, we dropped cases where the two cases were repeated as exam-
ples of different themes, where the information in a given case was a duplication of that from another case, 
or where the information was sketchy and incomplete. duplication for example can refer to a situation where 
two cases each talked about an early warning system in two different locations in the same terms, described 
it as serving the same function, and focused on the same institutions in examining the implementation of the 
system  .

http://unfccc.int/adaptation/napas/items/2679.php
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many discussions of mobility in the context of adaptation to  climate change and 
  variability, it is viewed in a negative light, and often as a  maladaptation. this is not 
to say that the UnFCCC database is underpinned by a similar view of mobility – 
but to point to one possible reason why contributors to the database may not have 
focused on mobility as an adaptation practice.

table 22.2 Frequency distribution of major classes of adaptation practices 
(n=118)

Class of adaptation 
practice

 
Corresponding adaptation strategies

 
Frequency

mobility 1. Agro-pastoral migration  0
 2. Wage labour migration  
 3. involuntary migration  

Storage 1. Water storage 11
 2. Food storage (crops, seeds, forest 

products)
 

 3. Animal/live storage  
 4. pest control  

diversification 1. Asset portfolio diversification 33
 2. Skills and occupational training  
 3. occupational diversification  
 4. Crop choices  
 5. production technologies  
 6. Consumption choices  
 7. Animal breeding  

Communal pooling 1. Forestry 29
 2. infrastructure development  
 3. information gathering  
 4. disaster preparation  

market exchange 1. improved market access  1
 2. insurance provision  
 3. new product sales  
 4. Seeds, animal and other input purchases  

Storage and 
diversification

examples of combinations of adaptation 
classes are drawn from the strategies 
listed above

 4

Storage and communal 
pooling

  4

Storage and market 
exchange

  6

diversification and 
communal pooling

  4

diversification and 
market exchange

  26 
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For exchange to occur, the UnFCCC case data suggests,  households and 
 communities need to resort to at least one other type of adaptation practice as 
well. table 22.2 suggests that the most common classes of adaptation  responses 
are  diversification and  communal pooling on their own, and diversification and 
exchange as a pair.

the above patterns at a minimum can be taken as being informative about the 
more than 100 cases included in the UnFCCC database, in itself an advance over 
the state of the field which has tended to focus typically on single cases. But the 
conjunction of exchange with at least one other class of adaptation practice may 
also be representative of adaptation practices more broadly – it makes analytical 
sense that households will pursue exchange typically when they have some sur-
plus to exchange – and such surplus is likely generated when households are also 
involved in some other classes of adaptation. the limited representation of mobil-
ity in the data seems an artefact of reporting bias – agro-pastoral and wage labour 
groups have used mobility as an adaptation to environmental  variability for  gen-
erations – indeed, mobility often also occurs in conjunction with other  adaptation 
strategies such as diversification . Some form of the common official bias against 
mobility , often visible in climate change discussions in the invocation of climate  
refugees, may be at play in the underrepresentation of mobility as an adaptation 
strategy in the UnFCCC database as well  .

the UnFCCC data also show other interesting patterns. in nearly all cases, 
local institutions are necessary enablers of the  capacity of households and social 
groups to deploy specific adaptation practices  (see table 22.3). in 70 cases, the 
primary structuring influence of adaptation stems from local institutions without 
external  interventions. in 41 other cases, local institutions work in conjunction with 
external  interventions. the inference is evident – without local institutions, rural 
poor groups will find it far costlier to pursue any  adaptation practice relevant to 
their needs. table 22.3 also indicates that when rural institutions work in conjunc-
tion with external  interventions, it is more likely that  benefits from adaptation prac-
tices will be shared more widely in the collective.

table 22.4 uses the data collected by the UnFCCC to examine how different 
kinds of institutions are associated with different types of adaptation practices, 
using the broad classification of private, public or state-sponsored, and  civil society 
institutions as the relevant categories. the table indicates that  civil society institu-
tions play a striking role in adaptation. in contrast, market-based, private institu-
tions seem to play a far more limited role in existing cases of adaptation in the 
UnFCCC database .

Although the UnFCCC database does not provide enough  information to make 
a detailed assessment of the subdivisions within the broad categories of pub-
lic, private and  civic institutions, it does suggest that  public institutions are only 
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infrequently associated with  market  exchange processes promoting adaptation; 
and that when market  actors are involved in adaptation practices, it is likely that 
they would assist exchange-based efforts.

given the overall  distribution of institutional arrangements through which adap-
tation is facilitated at the local level, it is not surprising that much of the insti-
tutional action is focused around civic and a combination of  public and  civic 
institutions. A few points are still worth highlighting from the information in this 

table 22.3 Types of institutions and distribution of benefits adaptation (n=118)

  
 

individually oriented 
benefits from adaptation 
practices

Collectively oriented  
benefits from adaptation 
practices

 
 
total

local institutions 
functioning in 
conjunction 
with an external 
intervention

15 26 41

local institutions 
without external 
interventions

55 22 77

total 70 48 118

Source: UnFCCC coping strategies database.

table 22.4 Association of adaptation practices with institutional arrangements 
(n=118)

   
public

 
Civic

 
private

public  
and civic

private  
and civic

 
total

Storage 0  8 0  3 0 11
diversification 0 19 1 12 1 33
Communal 

pooling
4 11 0 14 0 29

Storage and 
diversification

0  2 0  2 0  4

Storage and 
exchange

0  4 0  1 1  6

diversification 
and exchange

0 13 4  5 4 26

other 2  4 0  3 0  9
total 6 61 5 40 6 118

Source: UnFCCC coping strategies database.
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table (the relevant cells have the numbers in bold in table 22.4). the first is that 
 civic institutions and partnerships between civic and  public institutions seem to 
occur more frequently to promote  diversification and  communal pooling. there 
are relatively few instances of  civic institutions promoting  storage or  mobility, or 
for that matter a combination of different  adaptation strategies. in contrast, much 
of the involvement of  private institutions and the partnership between civic and 
private institutions seems to focus on the promotion of  diversification and market 
exchange. this is an expected finding in many ways – one expects market actors  
and processes to be most suited for exchange-based activities, and indeed this is 
also the finding in the data .

table 22.5 provides a summary overview of how public, civic and  private insti-
tutions mediate external interventions to promote adaptation . it focuses on the 41 
out of the 118 cases in table 22.3 that clearly show the involvement of external 
actors  in promoting adaptation . the total number of cases is too small, therefore, to 
make broad generalizations, but in looking at the distribution of the specific cases 
based on the main patterns in the data, some useful lessons can be derived .

the information in the table above suggests that the major external interven-
tions to support local adaptation efforts have focused on providing information 
and financial support. there are fewer cases in which a variety of external inter-
ventions have been combined to facilitate adaptation, and in no case have external 
actors  provided strong  leadership or attempted local institutional reconfiguration 

table 22.5 Local institutions and their mediation of external interventions to 
promote adaptation (n=41)

 public Civic public and civic Civic and private  total

information 0  2  8 0 10
technical 

inputs
2  4  1 0  7

Financial 
support

2  0  6 1  9

information/
technical 
inputs

0  4  2 0  6

technical 
inputs and 
financial 
support

0  4  1 0  5

other 0  2  2 0  4
total 4 16 20 1 41

Source: UnFCCC coping strategies database.
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to support adaptation. A closer look at the data explains these patterns. the vast 
majority of cases of information provision and financial support concern  adaptation 
practices related to disaster preparedness,  early warning systems about failure of 
rains, and private or public  infrastructure that can withstand climate hazards such 
as  floods and  storms. Certainly, the role of external interventions in promoting 
adaptation is not exhausted by these three types of adaptation to the threat of 
 climate change. As indicated by the list of specific adaptation strategies in table 
22.4, itself only a subset of the different types of adaptation practices that rural 
 populations have already been attempting, there are many more ways in which 
external support can reinforce adaptation efforts and support institutions that are 
shaping, facilitating and reinforcing local adaptation efforts. the conclusion is 
inescapable that external forms of support focus on an incredibly small slice of 
the huge diversity of adaptation mechanisms that local actors and institutions are 
inventing and attempting.

in summary, the discussion above of the information  on adaptation and institu-
tions in the  UnFCCC data brings out four important points. one, institutions are 
ubiquitous in local rural efforts to adapt to  climate variability. it is important to 
highlight this point because of the nature of much  policy debate on institutions. 
many such discussions tend to focus on the institutions at the national and interna-
tional levels that would be necessary to facilitate adaptation, missing the point that 
adaptation is inherently local and therefore it is critical to attend to local institutions 
in thinking about effective adaptation. the cases in the UnFCCC database were 
collected without reference to whether institutions were involved in the adaptation 
practices being described. the fact that institutions are relevant in all the cases of 
adaptation included in the UnFCCC data indicates with a very strong probability 
that local institutions are crucial, perhaps even necessary to adaptation.

the second point to be highlighted from the data is the absence of  mobility as 
an important class of adaptation. it is quite likely that the absence of this adaptation 
strategy is the result of reporting bias, but it also indicates that official  discourses 
around climate adaptation need to refer to and analyse  mobility more carefully 
because different forms of  mobility are undoubtedly one of the major ways in 
which social groups are likely to adapt to climate change.

the third important issue that the UnFCCC data bring up is the relative impor-
tance of  civil society institutions in adaptation, either on their own, or in com-
bination with  public institutions.  Civil society institutions are not only active in 
facilitating different kinds of adaptation practices; they are also very commonly 
associated with the mediation of external interventions for adaptation .

Finally, it is worth highlighting that unlike the situation for climate  change 
mitigation, private and  market institutions have been relatively absent in facili-
tating adaptation in rural areas. this absence constitutes an important arena of 
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interventions for  public policy to begin to craft  incentives that can draw  private 
institutions more centrally in facilitating adaptation.

Examining the  National Adaptation  
Programmes of Action

it is interesting to compare the  information from the analysis of the data brought 
together by the UnFCCC with the types of adaptation priorities identified in the 
national Adaptation programmes of Action (nApAs) which different national 
ministries of environment have prepared with the support of the United national 
development  programme (Undp). information on only 18 nApAs was publicly 
available at the time of writing this chapter (February 2008). each of these nApAs 
identifies the  projects in which national ministries would like to invest  adaptation 
funds if and when such funds become available. Unlike the data in the UnFCCC 
 coping strategies database which indicate the type of  historical adaptations that 
have been pursued in specific cases, the adaptation projects described in the nApAs 
constitute expressions of what different countries would like to do around climate 
adaptation in the future. the most interesting parts of these nApA documents for 
this chapter are their lists of priority areas and activities.

A review of the nApA documents from the 18 countries listed on the UnFCCC 
website suggests that in all cases there was widespread  participation by a cross-
section of national government agencies and  non-government organizations in 
their preparation. in many ways the nApAs provide a comparable set of national 
level statements by official agencies about what they view as adaptation prior-
ities, and how they expect to go about pursuing adaptation. it is therefore an 
appropriate set of documents to examine to assess the extent to which national 
level  planning around climate adaptation has taken local rural institutions into 
account.

Figure 22.2 presents basic information about nApA adaptation projects concern-
ing their thematic focus and numbers. the figure shows that the largest number and 
proportion of adaptation projects are focused on sectoral issues related to improve-
ments in natural  resources-related activities such as in  agriculture,  forestry,  water 
conservation and  irrigation, and in the development of  infrastructure and  disaster 
relief. Very few of the countries have identified  urban impacts of  climate change 
or new research on the best means of adaptation as high priority areas needing 
support.

Although a detailed analysis of these projects along the lines of the UnFCCC 
database is not possible given the nature of information presented in the nApA 
documents, it is still possible to make basic comparisons that point to the ways the 
 policy process has worked in different countries to engage with local institutions 
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in the urgent issues surrounding adaptation in the context of climate change . First, 
in contrast to the actual instances of adaptation described and enumerated in the 
UnFCCC database, most of the projects in the nApA documents seem aimed far 
more at building the  capacity of national governments and agencies to coordinate 
adaptation, to provide  services to the general  population, or to create infrastruc-
ture rather than to strengthen the  capacity of local  actors and institutions to under-
take adaptation . Figure 22.3 provides information on two areas of concern for this 
chapter – the extent to which selected high-priority projects focus on communities, 
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and the role they identify in the project design for  community or local level  public, 
 private or  civic institutions.

thus, local institutions are incorporated as the focus of adaptation projects in 
just about 20% of the projects described in the nApA documents. the limited 
focus on local actors is especially striking when it comes to the anticipated role 
of local-level institutions in adaptation. only 20 of the 173 projects described 
in the nApA reports identify local-level institutions as partners or agents in 
facilitating adaptation projects. indeed, given this minimal level of attention 
to local institutions – even for projects that are focused on  agriculture, water, 
  forest  management,  fisheries, small-scale infrastructure and  capacity-building 
for which local institutions can be viewed as basic components of an adaptation 
strategy – it is perhaps unnecessary to develop a refined argument about local 
institutions   and adaptation. despite widespread consultations that went into the 
production of the nApA documents, it appears that the process was attentive in 
only a limited manner to the historical experiences of adaptation, indigenous or 
local  adaptation strategies, and forms of local and cross-scale  vulnerabilities of 
marginal peoples. in any further efforts to develop national adaptation plans the 
potential role of local  civic institutions and institutional partnerships both at the 
local level and across multiple  scales must receive much greater attention than it 
has hitherto received.

the analysis of the information on high-priority projects selected by relevant 
ministries in the least developed countries as identified by the UnFCCC brings 
home the enormous ground that still has to be covered by the  national planning 
process in relation to adaptation and local institutions. despite an explicit commit-
ment to grass-roots processes and institutions articulated in the nApA process, the 
actual documents and projects have paid relatively limited attention to rural institu-
tions. not only do most projects not incorporate local communities and institutions 
in adaptation plans, little  evidence of  consultation and coordination between the 
local and national level can be seen in the descriptions of the selected high-priority 
projects. given that only a small proportion of all nApA documents have been 
finalized at present, there is an opportunity both to redress this gap in the proc-
ess by identifying how rural institutions can play a more defining role in projects 
targeted toward rural areas, and to provide guidelines for other attempts to develop 
territorially based adaptation plans in which interactions among institutions would 
be important to analyse and understand. it is especially useful to point to possible 
ways in which the analysis of nApAs above may be useful – by calling for greater 
institutional coordination across levels, involvement of  local institutional actors in 
project design and selection, and integration of different projects so as to promote 
a more holistic vision of adaptation in the context of climate-related threats to rural 
livelihoods.
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Conclusion

this chapter identifies a framework through which to view the relationship between 
rural institutions, adaptation owing to  climate  variability and change, and  liveli-
hoods of the rural poor. Using the existing literature on  risks and  livelihoods, the 
chapter proposes five major classes of adaptation practices available to the rural 
poor in varying measures depending on their  social networks,  access to  resources 
and asset portfolios:  mobility,  storage,  diversification,  communal pooling and 
 exchange. Using data from the UnFCCC’s local  coping strategies database, the 
chapter identifies empirical patterns in the incidence and compatibility of these 
strategies . A comparison of these patterns with priority activities in nApAs sug-
gests that the nApA documents – presenting the most widespread current national 
 policy statements around adaptation – have paid relatively little attention to  civil 
society or micro-level institutions in crafting national  responses to climate change. 
it is quite likely that this inattention to local institutions  is partly the result of the 
inadequate thought that has gone into the nApA process, despite hundreds of thou-
sands of dollars being spent on the nApA process in each country. if adaptation 
is local, attention to local institutions is critically important in the design of adap-
tation projects and policies . Further, a close integration of different institutional 
arrangements is also likely critical for enhancing the effectiveness of adaptation 
practices. Without greater attention to local institutions and their role in adaptation 
efforts of different kinds, and the ways in which local and external institutions can 
be articulated in the context of adaptation, it is unlikely that adaptation  interven-
tions and  investments will achieve much success .
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Introduction

the  risks of  coastal flooding and  erosion in the  UK are changing in response to 
the likely effects of  climate change,  natural isostatic readjustment and the con-
sequences of hard  coastal defence initiatives which have lead to coastal instabil-
ity elsewhere. in addition to the  considerable  uncertainty brought about by these 
 factors, there has been a significant, strategic shift in national  coastal management 
policy in  england away from investing in expensive ‘hard’ engineered defence, 
toward designing a more naturally functioning coastline.

this policy change (defra, 2005a) has come about in light of questions being 
asked about the  physical sustainability (and increasing cost) of a reliance on engin-
eered defences. this means that many  coastal communities of varying size in 
england are now facing a situation of great unease and anxiety about their future; 
new policy  preferences for retreat and realignment mean no future guarantees of 
protection.  Coastal governance arrangements at national to local  scales have not 
yet adequately responded to the new strategic outlook; the national shift of prior-
ity has not been matched by any  compensation package or appropriate initiatives 
to promote the development and delivery of associated adaptation requirements in 
such locations.

drawing on tyndall Centre research, this chapter presents an analysis of the 
 governance setting for the  management of england’s changing coastline (o’Riordan 
et al., 2006, 2008; milligan and o’Riordan, 2007; milligan et al., 2009). taking 
the east of england region and in particular the county of  norfolk as a case study, 
the chapter examines why governance for a future sustainable coastline is so 
 dysfunctional at present and why it is failing to create the conditions for adapta-
tion to coastal change. it suggests that the present scientific  evidence base is not 
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adequate for ensuring political and electoral consensus over decisions being made 
for the future planning of the coast amongst the many  stakeholders involved. A 
mismatch and tension between  national coastal management policy and strategy, 
and the cautious efforts to adapt at regional and local scales is highlighted.

this chapter contributes to the evolving policy arena in coastal management in 
Britain and further afield by clarifying the key underlying challenges facing adap-
tation to coastal change, which contribute to current coastal governance arrange-
ments in england not yet being adaptive and therefore unable to deliver adaptation. 
these challenges operate at all scales of governance and account for the consider-
able  conflict that characterises current coastal management in the east of england. 
they include different expectations and understandings surrounding the notion of a 
sustainable coast, strong sentiments over maintaining familiar and much-cherished 
‘safe’ coastlines , huge dilemmas over appropriate  planning for future settlement 
and  infrastructure, an uncoordinated aggregate of governance arrangements and 
other  institutional barriers to  establishing a more adaptive coast for the middle of 
this century and beyond. these key challenges reflect possible  limits to the pros-
pects for adaptation to coastal change in england.

this chapter concludes that coastal governance itself must become more adap-
tive, and outlines a number of conditions that are necessary for coastal governance 
in england to deliver adaptation to coastal change at local to national scales. the 
term adaptive governance is used to reflect a coordinated and integrated approach 
to coastal governance (for example, between different parts of government,  institu-
tions and local communities, and across timescales). Adaptive coastal governance 
must incorporate  learning and the  flexibility to respond to examples of good and 
bad practice as well as the  uncertainty and dynamism inherent in coastal systems. 
Additionally, at the heart of adaptive governance must lie a number of ‘building 
blocks’ or foundations of good governance – careful preparation, robust scientific 
 information, common visions, coordination of  responsibility, financing and respon-
sive public engagement.

Key challenges facing adaptation  
to a changing coast

in responding to an increasingly uncertain coastline which faces potentially sig-
nificant and rapid change in the future, an adaptive governance framework is criti-
cal for ensuring the  resilience and  adaptive capacity of the region’s environment, 
society and  economy  (for example Folke et al., 2005). eight key factors currently 
inhibiting effective adaptation are presented in Figure 23.1. they summarise 
the difficulties being experienced in the  management of the coastline of eastern 
england and constitute key challenges to adapting to this dynamic coastline.
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Changing  risks and uncertainty

the geologically soft coastline of eastern england  is highly dynamic and diverse 
in both its geomorphology and ecology, and it has a complex legacy of coastal 
defence. it encompasses  eroding cliffs, shingle banks and  sand dunes, which pro-
tect a  low-lying interior. much of this is at or below sea level, including the inter-
nationally famous  wetland habitat, the  norfolk Broads (Bridges, 1998). devastation 
caused by the  north Sea  storm surge of 1953 resulted in the construction of hard-
engineered sea defences along much of this coast offering piecemeal protection 
from  erosion and  inundation. however, these alterations to natural patterns of sedi-
ment supply, transport, deposition and defence have led to an array of new  coastal 
instabilities (see leafe et al., 1998; French, 2004).  

At a time when many of the defence structures are nearing the end of their life 
(or require substantial  maintenance),  climate change is becoming more of a reality. 
 Sea level rise and the prospect of more extreme storm events threaten to exacerbate 
the already rapidly escalating  costs of defending to higher standards and extremes 
(hulme et al., 2002; evans et al., 2004a, 2004b; ipCC, 2007). the south-eastern 
part of great Britain is also subject to  isostatic  readjustment following the last ice 
age, exaggerating the  impacts of a mean  sea level rise (Shennan, 1989). given the 
likelihood of future significant  sea level rise and the physically vulnerable char-
acteristics of parts of the  UK coastline (for example taylor et al., 2004), the  UK 
Foresight programme commissioned a study of  flooding and coastal risk in the 
 UK to inform long-term policy for the period 2030–2100 (evans et al., 2004a, 
2004b). it concluded that if  flood management policies and expenditure continued 
unchanged, annual  costs of protection would increase by the 2080s under every sce-
nario considered, with the risk to coastal areas growing to unacceptable levels. the 
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Foresight study highlighted the need for key decisions to be taken, to invest more 
in sustainable approaches to  flood and coastal  management, and to learn to live 
with increased flooding (see also pitt, 2007).  this  collection of changing  physical 
drivers and the legacy of past management decisions present significant problems 
for coastal  managers and  communities today (for example Brennan, 2007).

mcFadden (2007) argues that there is a need to improve the basic  scientific knowl-
edge that underpins policy-making at the coast; that the present governing frame-
work does not give sufficient emphasis to this fundamental need. in this regard, the 
tyndall Centre is developing an advanced integrated model to simulate the possible 
future coast under different  climate and management scenarios (nicholls et al., 
2005, 2007). the aim of this  Coastal Simulator is to support  decision-making and 
 dialogue about the future of our coastline (Brown et al., 2006; Jude et al., 2006, 
2007; milligan et al., 2009). What future coastlines actually become, however, lies 
in the realm of social and political engagement. 

The sensitive economies and  cultures of coastal towns

Changing physical risks and  uncertainty are only one part of a more complex set 
of contributors to the  vulnerability of coastal communities and their uncertain 
futures.  A recent parliamentary inquiry (house of Commons Community and 
local government Committee, 2007a) presented a thorough overview of some 
of the sensitive social and economic aspects that contribute to the vulnerability 
of many coastal communities. the inquiry concluded that many english coastal 
towns share common, unsettling characteristics. these include:

physical isolation (poor road networks and public transport provision);•	
high deprivation levels and lack of affordable  •	 housing;
inward  •	 migration of older people;
high levels of transience (short-term residency);•	
outward  •	 migration of younger people;
poor-quality  •	 housing;
fragile, isolated coastal economies.•	

one recommendation by the inquiry was for research into the specific social 
and economic challenges facing coastal communities. Another was to establish 
a coastal areas network to be supported by national and regional government in 
order to coordinate action to reduce the vulnerability of many people who live on 
the coast (house of Commons Community and local government Committee, 
2007b).  however, at present there is little understanding of how vulnerable coastal 
communities may be enabled to prosper given a ‘naturally functioning’, yet highly 
uncertain future coast. 
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A shifting policy context

the policy setting and  governance arrangements for  coastal management in  england 
are in a state of transition. the recent official policy statement, entitled  Making Space 
for Water (mSW) (defra, 2005a) seeks to implement a more holistic and risk-driven 
approach to managing  flood and  coastal  erosion  risks. it represents a strategic shift in 
policy away from hard defence in favour of naturally functioning protection arrange-
ments, for example through managed realignment. As part of the strategy, the govern-
ment has widened the role of the  environment Agency (the leading public body for 
protecting and improving the environment in  england and  Wales) to include primary 
 responsibility for coastal risk assessment and coastal management delivery, with a 
remit to strategically oversee the whole coastline. this means a  power shift away 
from local government (defra, 2005a), which does not equate with a comfortable 
arrangement for effective adaptation, particularly where realignment is emerging as a 
preferred option in the short to medium term (present to 50 years in the future). this 
is because there are, as yet, no mechanisms for enabling or coordinating the devel-
opment of adaptation initiatives across organisations,  governance  scales or across 
sectors (o’Riordan et al., 2008). part of the mSW work programme includes the 
development of a portfolio of possible options for facilitating the adoption and deliv-
ery of sustainable  flood and coastal erosion risk management approaches. this is 
currently under way. however, there is no guarantee that any of the possible   solutions 
considered through this project will be implemented (defra, 2005b). 

 Shoreline management plans (Smps) are the official mechanism for guiding 
 decision-making about  coastal protection for subsections of the coastline. they 
provide assessments of the risks associated with coastal processes and present a 
strategic and long-term policy framework to reduce these risks in a sustainable 
manner. they are nominally reviewed at five-yearly interviews to incorporate  new 
scientific research results and revised regional and national policy guidance in line 
with national strategy (leafe et al., 1998; Cooper et al., 2002; defra, 2006). in 
 norfolk there has been difficulty in coming to a consensual acceptance of the 
proposals contained within the county’s second-generation  Smp (Anglian Coastal 
Authorities group, 2006). Reflecting the national strategic redirection, a number 
of coastal sub-units now face recommended policy options such as ‘no active  inter-
vention’ in the long, medium or even short term (100, 50 and 25 years) to replace 
previous ‘hold the line’ policies. in these locations, this means that current coastal 
defences will not be maintained, and the coast will be allowed to retreat.

despite the change in  national coastal defence strategy, the government makes 
clear that  compensation for people whose homes, land and  businesses may soon 
be lost to the sea will not be examined as an option. Additionally, there exist no 
adaptation strategy, policy,  funding or mechanisms to enable a transition to a 
 different coastline by supporting people whose lives and properties will be affected 
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by coastal change. Consequently, several communities in norfolk  and elsewhere 
are contending with a sudden expectation that they may sooner or later lose their 
homes and other valued  community  assets to coastal erosion or  flooding. this is a 
frightening prospect in the absence of any adaptation or financial support options 
or assistance.  Unsurprisingly, the change in recommended policy and its potential 
implications for individuals,  households and communities has led to much local 
 uncertainty, mistrust, anger and anxiety (milligan et al., 2006; nicholson-Cole  
et al., 2007).

Complex management arrangements, many  stakeholders  
and lack of cross-sectoral coordination

despite the  environment Agency having a strategic role, there is no coordinated 
or integrated approach to managing the changing coast between the elected bod-
ies and statutory agencies (within and across  scales) (o’Riordan et al., 2006), or to 
streamlining policy or funding for adaptation.  Coastal governance  arrangements 
are fragmented and there is little sectoral integration. in an audit of coastal activity 
in the east of  england, Coastnet (2007) highlighted the  complexity of the current 
coastal management and governance arrangements, finding three central govern-
ment departments, four regional bodies, five statutory agencies, four ad-hoc group-
ings, seventeen local authorities and five forums all with an interest in coastline 
 planning, but not necessarily working together (also, non-governmental organisa-
tions, other lobby groups,  service providers, insurers,  businesses, members of the 
public, various partnerships, coastal fora, and so on).  there emerged five sets of 
overlapping plans, fourteen designations of coastal sites and  landscapes, a mix of 
management bodies, many organisational cultures, un-coordinated organisational 
activity at different scales, and overlapping jurisdictions, responsibilities and func-
tions.  these were operating at different institutional scales, with different remits 
and  interests, and spanning public, private and civil sectors.

the sectoral fragmentation of england’s present coastal governance arrange-
ments  is particularly problematic. public, private and  voluntary organisations are 
differentially concerned with  conservation and  biodiversity, transport and other 
 infrastructure, development planning, marine  interests,  agriculture and other rural 
 land use,  utilities provision,  insurance, etc. on the whole, they do not have the 
mechanisms or  capacity to work in an integrated manner to plan for coastal adap-
tation. taking the example of development planning: the policy setting of  coastal 
 flood and  erosion risk sits uneasily with opportunities for comprehensive, resil-
ient  land use planning and appropriate mechanisms for controlling development in 
future  high-risk areas. local planners work to a short-term 20-year time horizon, 
which is mismatched with the longer-term thinking that  climate  change impacts 
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demand (Few et al., 2007a). they also face much political pressure to encourage 
the regeneration of coastal economies through development in coastal areas, even 
where the coastline cannot be permanently defended in its current configuration. 
in the past, this has meant allowing new  housing and commercial development in 
areas of flood risk or partially defended coastal locations. this is also because of 
the difficulty associated with adjusting to a longer-term planning outlook given 
the unpredictability of coastal risk, and the lack of interaction and  collaboration 
between planners and other coastal managers (lee, 1993; leafe et al., 1998; taussik, 
2007).  this is not a problem specific to england; moser and tribbia (2006) point 
out a similar dilemma in  California.

An effort to establish a  Regional Coastal initiative in the east of england 
(government office for the east of england, 2007–8) is promising; it aims to agree 
a long-term strategic vision for the coast, provide a forum to consider strategic 
coastal issues and policy areas, and enable joint working and action.  it is hoped that 
the initiative will provide a mechanism for connecting  stakeholders, policy and 
delivery, address common concerns through joined up action, and provide a focus 
for a more integrated and coordinated approach to managing the region’s coast by 
public, private and civic  stakeholders (for example Baker, 2002). however, demon-
strable progress is slow, partly because the initiative is set against a broader insti-
tutional backdrop which is resistant and ill-equipped to enable adaptation efforts to 
go beyond research and into practice. more integration and coordination is neces-
sary at national to local  scales for coastal management to lay down the foundations 
for a more sustainable future coast. this is not a new concept, as is clear through 
european and national efforts and arguments made in the literature to pursue the 
realisation of  integrated Coastal zone management (defra, 2007). 

Mismatched expectations and understandings

 Coastal residents and  business owners who love and depend upon their  coastline 
are almost unanimously in favour of demanding the status quo; losing any of it is 
a  cultural icon of failure. A recent uprising of direct action in eastern england is 
illustrative of this, as well as of the growing undercurrent of local concern,  anxiety 
and dissatisfaction about  decision-making processes and proposals for the future 
 management of the coast. there is widespread public feeling that  meetings and 
consultations run by  decision-makers about the future of the coast have been incon-
sequential, tokenistic and dismissive of local  knowledge and   interests (milligan 
et al., 2006, 2009; milligan and o’Riordan, 2007;  nicholson-Cole et al., 2007). 
this highlights the importance of Few et al.’s (2007b)  assertion of the need to 
avoid ‘the illusion of inclusion’ in order to ensure meaningful  public   partici pation 
 processes in coastal management (as an illustration of  climate change adaptation). 
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A number of  coastal protection and concern groups have consequently organ-
ised and mobilised,1 and momentum continues to grow, with local members of 
parliament becoming actively involved. A 2008 protest against proposals to retreat 
in the County of Suffolk’s Blythe estuary area attracted nearly 2000  people (see 
Figure 23.2).

tyndall Centre research findings point to the need for civic recognition of coastal 
change as part of a wider process in the quest for a more economically, socially 
and geo-ecologically sustainable coastline (o’Riordan et al., 2006). the present 
impasse and public expectation that if enough fuss is made they will be defended 
cannot continue (milligan and o’Riordan, 2007). however, imminent public 
acceptance of potentially significant coastal change is highly unlikely because 
deeply held  values,  cultures and identities are at stake (for example tunstall et al., 
1998). these are strongly linked to people’s attachments with familiar coastlines 
and the fear brought about by considering potentially very different and unfamil-
iar coastal futures. the contention in eastern england is not unique. other  Smp 
processes are under way elsewhere in england, demonstrating similar problems, 
where the environment Agency and other  coastal management  stakeholders are 
starting to consider realignment and retreat options but where local communi-
ties are unsurprisingly expressing strong wishes to see the status quo maintained, 
i.e.  continued coastal protection. in some places, individuals are taking matters 
into their own hands, investing privately to defend small stretches of  coastline from 

1  For example, www.happisburgh.org.uk; http://scratbycoastalerosion.org.uk.

Figure 23.2 Campaigners to save the Suffolk’s Blythe estuary gather on Walberswick 
beach. (Source: www.mike-page.co.uk.)

http://scratbycoastalerosion.org.uk.
www.happisburgh.org.uk
http://scratbycoastalerosion.org.uk.
www.mike-page.co.uk


Sophie Nicholson-Cole and Tim O’Riordan376

erosion. there are no legal arrangements to stop this from happening, even when 
they are strategically inappropriate. in some cases, people have embarked upon 
legal battles with statutory agencies over their rights to defend land and property. 
the current  governance arrangements are anything but adaptive, and currently 
 ill-equipped to respond to this type of action.

Some effort is being made to push the boundaries of present  coastal governance 
arrangements in search of more adaptive approaches to managing coastal change. 
one local authority in particular (north norfolk district Council) has responded to 
the discontent surrounding the Smp process by developing a Coastal management 
plan, which guides  investments in short-term  coastal defence measures to ‘buy 
time’ for adaptation options to be developed and implemented. it has also initiated 
more  community involvement in the development of options for the future manage-
ment of the coast. these measures are designed to overcome the  ‘injustice’ of adap-
tive inaction where retreat is now, but was not previously anticipated, and to give 
local communities some degree of confidence about their futures. 

 Social justice questions

in the absence of any clear  adaptation  policy, funding, mechanisms or participatory 
processes to ensure a managed transition to a new future coastline, the concept of 
social justice has become central and contested in coastal management debates at 
national to local  scales. many communities are adopting social justice arguments, 
and are questioning the  fairness of Smp policy  recommendations that have been 
developed on the basis of  cost–benefit calculations (amongst other methods). For 
example, they perceive an underestimation of the full  social and economic value of 
 community activity which goes well beyond property values.

Where long-established  investment in  coastal defence measures may not be con-
tinued, and in the absence of any compensatory or adaptation arrangements, it is 
inevitable that questions about fairness of treatment and the implications for the 
future well-being of  coastal communities are being asked. Cooper and mcKenna 
(2008) highlight a tension, however, between social justice arguments at different 
spatial and temporal scales in the context of managing coastal change. Coastal 
defence and  compensation claims tend to be the basis of current social justice argu-
ments at local levels, but these are made in the context of a narrow view of ‘fair-
ness’, rather than being set within any wider philosophical context of either social 
justice  or  sustainability. For example, arguments to withdraw public spending on 
inappropriate coastal protection , allowing the coast to resume its natural function-
ing and funding that transition instead.  

paavola and Adger (2006) identify four key social justice  dilemmas associated 
with the necessity to adapt to  climate change (in an international context). one of 
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them is fair  participation in  planning and making  decisions on adaptation which 
demonstrate adherence to social justice. Accordingly, Stringer et al. (2006) argue 
 that adaptive practices have the potential to make environmental management 
more democratic through the involvement of different  stakeholders, via a range 
of participatory mechanisms to create conditions for  social learning and favour-
able outcomes for diverse  stakeholders. lubell (2005) asserts that public  learning 
and  cooperation from grass-roots  stakeholders is one important element of  adap-
tive governance, and that  adaptive governance processes should therefore strive to 
create a ‘vanguard of  cooperation’ (consisting of a core policy network of trusted 
government officials and leaders representing relevant groups of grass-roots  stake-
holders). however, while the quest for common  goals and visions is paramount if 
there is to be effective adaptation, there are presently no established mechanisms 
to enable coastal  stakeholders jointly to visualise, negotiate and define coastal 
futures, and no clear framework for supporting coastal partnerships or  cooperation 
(Coastnet, 2007; milligan et al., 2009).

 it could also be deemed unjust to embark upon a course of action or policy 
decision when there are potential  injustices that can be predicted to emerge in 
consequence. in this coastal case, the threat to  communities of  coastal erosion and 
 flooding risk has been newly created by policy change. however, the implications 
of this were not considered fully in the policy process. Consequently, in many 
locations a fundamental discontent and lack of trust in those responsible for coastal 
decision-making has developed. this is hindering progress on adaptation to coastal 
change in eastern  england even where it aims to be participatory and inclusive. 

 Limits and  barriers to  adapting to coastal change in the UK

the challenges presented above are acting to delay and even limit the development 
and  implementation of adaptation to coastal change in eastern england. gunderson 
and light (2006) suggest that in settings where the environment has been highly 
managed, the legacy of technological fixes,  engineering solutions and control over 
 resources, which have come about to meet shifting social  objectives, create a social 
trap; arguably a barrier to adaptation. As corroborated in this  chapter, they assert that 
this trap is characterised by governmental mandates,  planning paradigms and vested 
 interests all interacting to inhibit the resolution of chronic  environmental issues – 
where in fact experimentation and  learning embraced by  adaptive  management is 
needed. Figure 23.3 demonstrates some constraining  factors that are acting as  barriers 
and even limits to the success of attempts at coastal  adaptation, reflecting the propo-
sitions about the possible limits to  adaptation proposed by Adger et al. (2009).  

there exist some discernible attempts nationally and in the east of england 
to move toward more  adaptive  governance at different scales and these must be 
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credited (o’Riordan et al., 2008). one must be sympathetic to the difficulties  facing 
 policy-makers and executive agencies in the course of their efforts; there is no blue-
print for adaptation to coastal change and no route map for delivering improved 
 cooperation of  policy,  funding, justice and  participation, in what are highly unfa-
vourable and constraining institutional conditions. Additionally, there exists no 
clear policy or political momentum, no supportive financing for coastal adaptation, 
and no clear and agreed goal or vision about what adaptation is and what it will 
require. What we observe in the east of england  , and more broadly in the UK, 
is an aggregate of  governance arrangements and a highly uncertain future for an 
environmentally, socially and economically vulnerable coastline. presently, there 
is no clear  capacity to assess what adaptation to a changing coast really means and 
requires in practice.

As  stakeholders at different scales attempt to embark upon understanding what 
adaptation does mean and require, it is becoming clear that the scope for adaptation 
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Figure 23.3 Adaptation to coastal change: barriers and limits across scales.
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is larger than what is politically and institutionally deliverable in the short term. 
Additionally, the  goals of adaptation are neither clear nor agreed. no one knows what 
a sustainable coastal society and  economy could look like, let alone how it might 
be achieved. Scientifically we cannot be sure how any coast  facing   climate change 
will react to different management policy options and possible new  configurations 
of viable coastal adaptation can never be scientifically certain. Ways of looking at 
future coasts are also limited by the  lack of vision that existing governing arrange-
ments impose. this means that  stakeholders are hard pushed to work towards joint 
visualisations of an acceptable future coast (milligan et al., 2009). on the other 
hand, as Brunner and Steelman (2005) point out, the task may be less to predict the 
future than to shape it to advance common  interests. 

We are witnessing the early stages of progress toward adaptive  coastal  governance; 
there is a growing realisation that existing coasts cannot stay the same, and rec-
ognition that adjustment is possible via debate,  dialogue and creative approaches 
to adaptation. But this will be a long and difficult process, and it comes at a price. 
We may need to think of completely different forms of future coasts. however, the 
reality of doing this means serious consideration of coastal retreat and realignment. 
these are notions which challenge people’s powerful identities, senses of place 
and their deep attachments to their surroundings and the  landscapes in which they 
presently live. the alternatives are unfamiliar; even considering them has been 
shown during the course of tyndall Centre research to bring about extreme anxi-
ety, as well as an aggressive fighting spirit.

Communities cannot be expected to adapt to very different coastlines until there 
is fair treatment through a supported process of adjustment. there needs to be a 
credible adaptation package in place, which is supported by a  governance structure 
that is itself adaptive. Ultimately what people cannot conceive of is to abandon 
their existing homes and communities until there is fair treatment and a supported 
transition by way of a comprehensive and trustworthy adaptation process. But it is 
clear that there is no  capacity to do this at present. Adaptation to coastal change, 
when it is urgently needed, can not proceed.

Adaptive governance for a sustainable future coast

We propose that eight key conditions need to be in place before  coastal governance 
can progress toward being more adaptive (see Figure 23.4).

 planned adaptation to inevitable coastal change is absolutely critical. Adaptation 
needs to be managed in the short term as well as 50 or 100 years into the future. 
this requires enabling policy,  funding, tools and mechanisms for delivering  long-
term adaptation, incorporating options for those people at most  risk in the next 20 
years. Foremost, policy-making and delivery needs to be much more integrated and 
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inclusive with clear and common objectives. this will require a partnership model 
of  governance combining public, private and  civil society into new coordinating 
arrangements, which will help to address the tension between national strategic 
frameworks, and local  flexibility for delivery. it will also help in the development 
of new and positive approaches to looking at options for the future of our coast 
within a framework which proactively seizes the opportunities arising through 
change.

the transition has begun but it will be a long and difficult process to overcome 
government reluctance to fund adaptation, and for present  governance arrangements 
to transform and become integrated and coherent. the quest to establish common 
adaptation  goals and visions for a sustainable future coast will undoubtedly take 
even longer, and be more difficult. Unless there is adaptive governance, there can 
not be meaningful  participation, and presently there is not the government, science 
or economic  capacity to do this. this, for the moment at least, leaves  coastal com-
munities in a state of limbo and still searching for a sustainable future.  
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Introduction

the recently published report of the  intergovernmental panel on Climate Change 
( ipCC, 2007) suggests clear evidence of  climate change impacts. global  average 
air and ocean  temperatures are rising. As a result,  snow and  ice are melting, lead-
ing to a  rise in sea levels.  extreme weather events and hazards, such as  flooding, 
 heat waves and  cyclones, are becoming more frequent, and the geographical and 
temporal clustering of  precipitation patterns is shifting. in short, our hydrologic and 
ecological systems are changing. While an extensive body of literature has already 
developed around the question of international cooperation as a necessary prereq-
uisite for mitigating climate change (dunn and Falvin, 2002; haas, 2004; Caney, 
2005), other research indicates that some of its effects are already  irreversible 
(ipCC, 2007). thus scholars are also increasingly examining the possible role of 
international cooperation in the adaptation to climate change impacts .

there are at least three distinct roles for international cooperation in  climate 
change  mitigation and adaptation, which differ from each other in terms of their 
 global  communitarian basis. First, international cooperation can lead to  positive-
sum outcomes for the particular states involved. For example, the pooling of 
 resources for the provision of  public goods such as data,  information and know-
how, if shared in a non-exclusive way, can produce positive  externalities. Second, 
 confidence-building measures between two or more states can help to avoid  con-
flicts over the use of increasingly uncertain stocks and flows of some internation-
ally shared  resources. this additional  environmental uncertainty may require 
deviations from  ‘business as usual’ interaction between states and can thus lead 
to a potential alienation and  conflict.  Confidence building measures in the form of 
increased  communication or the development of international  institutional struc-
tures can help to countervail or forestall possible negative consequences. Finally, 
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a feeling of  international solidarity manifested for instance in the form of aid or 
assistance in case of emergency is at the heart of the concept that there is a shared 
 responsibility for the current state of the  earth, especially in face of the uneven 
 distribution of and  responsibility for climate change effects.

each of these possible roles for international cooperation in climate change 
 adaptation has in fact already been formalized within numerous of the many trea-
ties designed to manage  variability in internationally shared  water resources. While 
climate change is adding a considerably higher degree of urgency to the problem of 
flow variability, the difference is one of magnitude and not a qualitative change. As 
a result, the specific analysis of existing flow variability management in  international 
water treaties provides an interesting, and possibly unique, opportunity to consider 
the potential of international cooperation in climate change adaptation in general.

As we have elaborated in drieschova et al. (2008), many countries are dependent 
upon water that originates outside their borders. in fact basins shared by more than 
one country cover almost half of the  earth’s land surface (Unep, 2002) and often 
require regulative frameworks to coordinate riparians’ actions. the importance of 
flow variability management in  transboundary waters has long been acknowledged. 
As early as 1863, the  netherlands and  Belgium made allocation of the meuse’s 
water conditional on annual availability. however, little work has been done to 
identify those variability management mechanisms that have been employed in 
environmental agreements,  water treaties in particular, and the frequency of their 
use. A few have conceptualized the role of climate uncertainty in the development 
of treaty regimes and tested their hypothesis on case studies (Fischhendler, 2004), 
but to our  knowledge no large n-studies have been undertaken to conceptualize the 
issues raised by flow variability.

the present study aims to partially fill this gap and uses the results to provide 
insights into international cooperation and climate change adaptation in general. it 
does this by first exploring the three distinct ways in which international cooperation 
can facilitate climate change adaptation and examines how these address the issue of 
flow variability in particular. it then uses the resulting typology to frame an analysis 
of the commonality of mechanisms, and their variation, to address flow variability 
in 50 treaties signed between 1980 and 2002 . particularly noteworthy is an appar-
ent  trade-off between  flexibility and  enforceability of treaty mechanisms, a finding 
which can be of relevance for international cooperation beyond the water sector.

The theoretical potential for international  
cooperation: water and beyond

Allegedly  cooperation is least controversial when it leads to positive-sum 
 outcomes, potentially because of the existence of comparative advantages and 
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complementarities (Keohane, 1984). in the case of  transboundary water resources, 
mechanisms to jointly develop  infrastructure or transfer  technology to either 
increase supply (in the case of shortage) or decrease it (in the case of  flooding) can 
mitigate changing supply or demand conditions. Alternatively, mutually developed 
 infrastructure, such as dams and barrages, can be used to more equally distribute 
water through time, without changing the overall amount of water available for 
human use. According to functional theories of international relations, such techni-
cal  cooperation, as a form of ‘low politics’ is especially useful as a starting point 
for more comprehensive cooperation (haas, 1961; Weinthal and marei, 2002).

however, it would be naive to think that all situations lend themselves to 
 positive-sum outcomes. Under certain conditions it is necessary to divide an exist-
ing resource  pie and the resulting distributional issues can lead to  conflict. this may 
especially be the case if historical use patterns and the institutional arrangements 
associated with them are disturbed due to  changing environmental conditions, as 
will invariably be the case with climate change. two types of  confidence-building 
measures can help forestall undesirable outcomes. the first is clear but adaptable 
rules on how  resources will be shared between states. Clear rules create a predict-
able environment conducive for cooperation, an order in the anarchical international 
system (Bull, 1977). As Kratochwil (1991, p. 87) claims: ‘only explicitly formulated 
rules make it possible to discuss diverging expectations, and to justify deviations 
and exceptions without calling into question the nature of the social relationship 
as such’. the second is sufficiently well-developed  communication channels to 
increase contact between affected states, reducing threat  perceptions and creating 
epistemic communities across borders able to address contentious issues in a coop-
erative and technical manner (Adler, 1991; haas, 1992).

in transboundary water management rules regulating the  allocation of shared 
waters are a widely discussed topic and represent one of the most controversial 
aspects of treaty negotiations (Wolf, 1999). in fact, codified inflexibility in  allo-
cation has been cited as one factor behind the failure of agreements to withstand 
 variability  shocks. other  allocation mechanisms, such as flow percentages, have 
been advocated as an alternative (Wolf, 1998). developing formalized communica-
tion between parties through the establishment of, for example, joint  management 
institutions can overcome the rigidity of  water treaties and serve as a venue for 
solving  water conflicts (Feitelson and haddad, 1999). establishing  conflict reso-
lution mechanisms and encouraging data exchange are two other means through 
which communication channels can be established.  Conflict resolution mechan-
isms  provide an agreed forum for the discussion of changes in resource conditions 
not envisioned within initial agreements. data exchange can reduce the potential 
 impacts of flow  variability by facilitating early identification of future trends, and 
offsetting the problem of asymmetrical  information between riparians .
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lastly, when states and their inhabitants are driven by a concern for  human 
security, rather than national  security , they can provide each other with assistance 
in cases of emergencies, for instance when natural hazards occur. obviously,  inter-
national assistance does not have to be codified in treaties nor exclusively related 
to climate change inflicted problems. the international  Asian tsunami (december 
2004) relief efforts as well as the international support provided to  Kashmir in the 
aftermath of its  earthquake (october 2005) are but two cases in point. however, 
legal codification of  international assistance is qualitatively different from ad hoc 
approaches, and there is a legitimate rationale for its use. humanity in general, 
but the developed world in particular, bears  responsibility for climate-change-
inflicted natural hazards. the codification of assistance in international treaties 
makes it then obvious that such assistance is not a philanthropic gesture dependent 
upon the good will of particular governments, but that it is an obligation of some 
and a right for others. Codified assistance provides a form of a  social security 
network, which many less developed countries badly need. Such assistance can 
for instance take the form of a fund towards which countries contribute and from 
which they withdraw money in emergency situations. the operation of the  Un 
Food program in the case of  famine provides a general example whose structure 
could also be adopted in international schemes for climate change adaptation. 
Within  water treaties this assistance is usually codified to refer to obligations for 
assistance in situations of  floods, or at the opposite extreme, during periods of 
prolonged  drought.

Institutional design: the need for a  trade-off between  
 flexibility and enforcement

From this discussion a suggestion emerges that two conditions should be fulfilled 
at once for codified international cooperation to be most effective in facilitating 
adaptation to climate change. First,  ecosystem management requires an adaptive 
approach that, instead of aiming to maintain a fixed management regime, includes 
management rules that are sufficiently flexible to meet unexpected conditions 
(Walker et al., 2002). this is particularly relevant in the case of climate change. 
dietz et al. (2003) introduced the concept of  adaptive governance to expand adaptive 
 ecosystem management to broader  social contexts including human and  ecological 
uncertainties. one of the variables often stressed as a factor in the  capacity to adapt 
to  variability is the degree of flexibility incorporated in  governance  systems (see 
Chapter 23). Flexibility can mean either the ability to change the rules of the game, 
for example in order to allow for the incorporation of new scientific  knowledge 
(Boockmann and thurner, 2006), or the option to apply a variety of policies in the 
face of changing conditions (Arvai et al., 2006).
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Since  transboundary environmental agreements are typically rigid instruments 
that are modified only under exceptional circumstances, the need for some degree 
of flexibility in their design is clear (mcCaffrey, 2003). in addition to playing a 
direct role in resource management, flexibility in treaty content can also reduce the 
sovereignty  costs of negotiations and allow regime creation to move forward, even 
if issues of  uncertainty about the future state of the world are not fully resolved 
(mitchell and Keilbach, 2001). it was in this context that flexible criteria were used 
to overcome political obstacles in the formation of the  Kyoto protocol (thompson, 
2005). once agreements are in place, flexibility  can also allow countries to deviate 
from a treaty when unexpected change occurs while still maintaining the overall 
 benefits of the agreement (Fischhendler, 2004).

Second, there must be some way to ensure that agreement content will actually be 
followed. enforcement mechanisms within treaties provide a degree of  certainty to 
the parties involved, which is of particular importance under conditions of distrust – a 
situation which can potentially become more prevalent with climate change. to be 
sure,  international law in its current state does not and  cannot provide the degree of 
enforcement typical at the national level. Some scholars have therefore proclaimed 
the irrelevance of international law (gilpin, 1983), while others have argued in 
favour of the incorporation of mechanisms making  non- compliance costly (oye, 
1985). however, an increasing number of scientists point to the fact that states tend 
to respect international law to a considerable degree, because they are concerned 
about their reputation and even derive their own  legitimacy from that very same 
law (Kratochwil, 1991). this logic of appropriateness makes it then obvious that 
enforcement in international law is to some extent a function of clarity in the 
overarching purpose and language of a treaty.

the following section provides an analysis of how the three roles of international 
cooperation for climate change adaptation have already been embodied in  trans-
boundary water treaties over the last quarter century. it then provides an exami-
nation of the content of these treaties and their attempts to broach the apparently 
conflicting demands for flexible and enforceable treaty provisions.

The state of  variability management

in order to ascertain if and how transboundary water treaties address resource 
variability, a content analysis of available agreements signed since 1980 was 
undertaken and placed within the framework presented above. For the analy-
sis, a treaty is considered to be ‘an international agreement concluded between 
States in written form and governed by international law, whether embodied in 
a single instrument or in two or more related instruments and whatever its par-
ticular  designation’  (Vienna Convention of the law of treaties, 1969, Article 2). 
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to limit the analysis to those of primary relevance to flow variability, only 
treaties concerning ‘water as a scarce or consumable  resource, a quantity to be 
managed, or an  ecosystem to be improved or maintained’ are included in the 
analysis, while those dealing ‘only with boundaries, navigation or  fishing rights’ 
were excluded (hamner and Wolf, 1998, p. 158). the  transboundary Freshwater 
dispute database (tFdd) is the most comprehensive source of agreements related 
to these definitions and criteria. For the period 1980 to present, the t Fdd con-
tained 50 basin-specific agreements that met the above criteria and were included 
in our analysis .

Flow variability is explicitly mentioned in the text of 34 of the 50 treaties. For 
instance Article 40(3(d)) of Annex iii of the israeli–palestinian interim agreement 
on the  West Bank and the  gaza Strip provides for ‘adjusting the utilization of 
the resources according to variable climatological and hydrological conditions’. 
the fact that 68% of the agreements explicitly mention flow variability strongly 
indicates the degree to which the issue is an important element in transboundary 
water  management. the following sections examine how agreements are actually 
designed to handle variability issues.

The search for  positive-sum outcomes

the creation of  positive-sum outcomes is allegedly the least controversial method 
of international cooperation; in the case of transboundary water management this 
can sometimes be achieved by changing the level and timing of resource  availabil-
ity. Some of the surveyed agreements (14%) provide for the common construction 
of  infrastructure to increase available  water supplies or to disperse water supply 
throughout time. Another set of agreements address the opposite force of vari-
ability, i.e.  flooding. the establishment of joint  flood control mechanisms (30%) 
and warning systems (18%) to manage unexpected high flows in fact forms a major 
theme in recent  international water treaties. Such agreements generally have a 
high degree of enforceability because of high   opportunity costs, which make  non-
 compliance particularly expensive. on the other hand the existing sunk costs make 
these agreements less adjustable and their degree of  flexibility is therefore rela-
tively low (pahl-Wostl, 2005).

An additional 16% of agreements vaguely mention that the riparians would like 
to take joint measures to increase water supply, but without specifying the form 
that cooperation would take. For example,  Bangladesh and  india signalled in the 
1996 treaty their intent to increase water supply at the Farakka barrage during dry 
periods but did not specify how or when such work would take place . Further, 
42% of the agreements in the sample included provisions for the transfer of  tech-
nology, which might be used to address variability. however, it is not generally 
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clear from the treaty text to what extent the  technology will be used for variability 
 management. Such ambiguous language employed in treaty texts provides a relatively 
high degree of  flexibility, whereas the degree of enforceability is relatively low .

The creation of  confidence-building measures

As discussed above, the provision of clear rules as well as the establishment 
of  formalized channels of  communication are two distinct methods of creating 
 certainty and developing confidence. Since allocation is a key topic in trans-
boundary water management, the manner in which it is codified can have signifi-
cant implications for the  resilience of agreements as  resource conditions vary. 
the mechanisms through which  allocation may be addressed can be divided 
into three general categories. First,  direct Allocation mechanisms can be used 
to explicitly divide waters between co-riparians. Second, indirect Allocation 
mechanisms can be used to establish the processes through which allocation will 
be determined, but without codifying the specific quantities or proportions to be 
shared. Consultations as a step to determine later allocations, a requirement for 
co-riparians to consent to any increased water use and a prioritization of water 
uses can all be considered as  indirect Allocation mechanisms. Finally, principles 
for Allocations can establish the broader ideas or concepts for determining how 
water should be allocated now or in the future. these principles include con-
cepts discussed in the 1997 Un Convention such as equitable and reasonable use, 
rational use, sustainable use, the requirement not to cause significant harm and 
the protection of existing uses.

At least one of the three allocation mechanisms was included in 60% of the 
agreements and 26% of the agreements included one or more direct Allocation 
methods. more than half of those agreements that contained direct Allocation 
mechanisms tied water rights to a certain degree to  water availability (16% of the 
whole treaty sample). Some treaties allocate percentages of flow (6%), others allo-
cate fixed quantities which themselves vary depending on  water availability (10%) 
and still others allocate fixed quantities with the provision that in the case of insuf-
ficient water the deficit will be recouped in the following period. generally direct 
Allocation mechanisms have a high degree of enforceability, while their degree of 
 flexibility varies .

For example the 1944 treaty between the  United States of America and  mexico 
relating to the waters of the Colorado and  tijuana Rivers, and of the  Rio grande, 
states in Article 4 that the USA has a right to a minimal contribution of 350 000 acre–
feet of water annually from the  Rio grande, unless extraordinary  drought or seri-
ous accident to the  hydraulic systems make it difficult for mexico to provide the 
required minimal quantity. in this case the deficiency shall be made up in the 
 following five-year cycle. despite the relative flexibility of the agreement, the treaty 
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could not cope with ten consecutive years of low flows in the 1990s. the result was 
a growing water debt for mexico and calls on both sides to renegotiate the treaty 
(Fischhendler, 2004) . thus the treaty revealed itself to be insufficiently flexible. 
Allocation based exclusively on percentages probably would have helped to avoid 
the tensions which arose.

 indirect Allocation mechanisms were used in almost half of the treaties (48%). 
however, in some cases, the indirect mechanisms operated only as complements 
to a direct mechanism. For example, in Article 2 of the  Additional protocol to the 
Convention on Cooperation for the protection and Sustainable Use of the Waters of 
portuguese–Spanish hydrological Basins, the quantity of water the lower riparian 
should receive is given but subject to availability. When the flow is less than 65–70% 
(dependent on the individual river) of normal conditions, the parties to the agree-
ment should inform the Commission, which then divides the available water on the 
basis of a set of Allocation principles stated in Article 1 of the Additional protocol. 
thus the agreement provides a relatively high degree of flexibility, but also a certain 
degree of enforceability, because it makes clear which uses are prioritized.

interestingly, all of the agreements which allocate water also incorporate at least 
one principle of Allocation, and principles of Allocation are rarely employed inde-
pendently. thus the often acclaimed lack of enforceability of these principles is 
actually offset by other mechanisms incorporated in the treaty and the advantage 
of their flexibility can be utilized to at least some degree. As a result, in situ-
ations of unexpected flow  variability, the parties can still maintain the spirit of 
agreements by focusing on the relatively vague overarching principles. in disputes, 
tribunals can make their decisions  so as to maintain the primary objectives of an 
agreement. For example, in the dispute related to the 1977 treaty signed between 
 Czechoslovakia and  hungary on the construction of the gabcikovo–nagymaros 
multipurpose project, the  international Court of Justice stated inter alia that 
 Slovakia undertook a disproportional retaliatory measure and violated  hungary’s 
right to an equitable and reasonable share of the  danube waters, when it started 
filling its part of the  reservoir as a reaction to  hungary’s  non-compliance with the 
agreement (iCJ, 1997). of the various possible general principles,  equity in alloca-
tion is employed most frequently; it appears in 22% of the studied agreements. it 
is followed by rational use (18%), no significant harm (16%), protection of existing 
uses (8%) and  sustainability (8%) .

the provision of clear rules is one method of creating certainty and  developing 
confidence, the establishment of formalized channels of  communication is another. 
the specific communication mechanisms identified in the sample treaties include 
the formation of joint  management institutions (88%), regular political consulta-
tions (46%), consultations as  conflict resolution (90%), data exchange (86%) and 
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arbitration (42%). While the incorporation of these mechanisms within treaties does 
not provide any guarantee that the parties will effectively address flow variability, 
it provides at least an institutional environment conducive for the search of cooper-
ative  solutions. Ultimately, in any concrete situation of variability, it depends upon 
the political will and agency of states or political entrepreneurs to use the existing 
institutional environment for the mutual benefit of each riparian.

 International solidarity

international cooperation based on a feeling of overarching solidarity may be the 
highest degree of cooperation that can be obtained. not surprisingly, this form of 
cooperation does not occur particularly frequently. nonetheless, the fact that in 
14% of agreements, riparians consented to assist each other in the event of unfore-
seen flow variability, indicates that intentions of such forms of cooperation are 
not a utopia. For instance the  Convention on Cooperation for the protection and 
Sustainable Use of the danube states in Article 17 that ‘in the interest of enhanced 
cooperation and to facilitate  compliance with obligations of this Convention, in 
particular where a critical situation of riverine conditions should arise, Contracting 
parties shall provide mutual assistance upon the request of other Contracting 
parties’. Such clauses suggest that the riparians respect a shared  responsibility to 
keep treaty provisions in the face of flow variability. the clarity of the language 
employed  provides a certain degree of enforceability and such clauses are per se 
flexible, since their application depends upon the actual environmental conditions.

Evaluation:  governance strategies to address variability

three general conclusions emerge from this analysis. the first is that resource 
variability has clearly been perceived as an important issue in  transboundary water 
treaties, both before and after climate change became a major issue of discus-
sion. the second is that  transboundary water treaties have already developed and 
employed a range of mechanisms which can assist  riparian states in adapting to 
flow variability. Some of these mechanisms are explicitly related to variability 
management, while others are more general but with clear applicability. Finally, 
it is clear that the vast majority of flow variability management mechanisms are 
either flexible or enforceable, but not both. the only mechanism with a very high 
degree of both  flexibility and enforceability is the allocation of waters based on 
percentage of flow. however, the use of this mechanism in the treaty sample was 
in fact very low. the mechanisms most often adopted in practice are those which 
provide a high degree of flexibility and have a low degree of enforceability includ-
ing consultations as  conflict resolution and principles of allocation.
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the finding that only a minority of mechanisms adopted are both flexible and 
binding suggests certain  barriers to the use of this ‘ideal’ management form . Some 
of these  barriers may be political; for example, competition and  power struggles 
between  institutions have often been found to block  innovation at the individual level 
(Adger and Kelly, 1999). the finding also suggests a  trade-off between flexibility 
and enforceability; i.e. the  risk of too much flexibility, which increases the likeli-
hood of a treaty breach, against the  risk of entering an agreement so  constraining 
that it impedes state actions in regime  implementation. While it is true that there is 
a certain preponderance of flexible mechanisms, we also found a high frequency of 
mechanisms reflecting a compromise between  flexibility and enforceability such as 
indirect Allocation mechanisms or data exchange. the  trade-off between  flexibil-
ity and enforceability  can also explain the commonality of informal, broad com-
mitments and  institutions prevailing in international climate change negotiations 
(Karkkainen, 2004).

Variability of water flows can create  risks for the longevity of agreements , 
because it is a change of circumstances which may cause states to change  pref-
erences, thereby reducing  incentives to follow agreements signed in the past. in 
addition, unpredicted variability  is also arguably a force majeure which could 
allow states to use a legal vacuum in general  international law to abrogate treaty 
obligations and thereby escape the logic of appropriateness. For instance, Article 
23 of the  draft Articles on Responsibility of States for internationally Wrongful 
Acts states that ‘the wrongfulness of an act of a State not in  conformity with an 
international obligation of that State is precluded if the act is due to force majeure, 
that is the occurrence of an irresistible force or of an unforeseen event, beyond 
the control of the State, making it materially impossible in the circumstances to 
 perform the obligation’. lower riparians in particular may be interested in filling 
this vacuum on a case-by-case basis in order to guarantee a degree of certainty 
about the behaviour of their upstream neighbours as those neighbours themselves 
react to  uncertainty in  water availability. in contrast, upper  riparians may not want 
to make concrete commitments related to an unpredictable natural world which 
might impose on them unknown future costs . the emergence of a flexible and not 
fully binding agreement can be interpreted as a compromise between these two 
extreme positions.

Another interesting finding relates to the prevalence of each of the three forms 
of international cooperation for climate change adaptation. interestingly, most 
mechanisms in  international water treaties have as their objective the creation 
of confidence-building measures (see table 24.1), rather than the development 
of  positive-sum outcomes as most neo-liberal theories would predict. this could 
 suggest that the more important role of international cooperation lies in the func-
tion of  communication, socialization and general interaction between states and 



A. Drieschova et al.394

societies on one shared globe, rather than in the search for economic  benefits from 
cooperation. on the other hand it is not particularly surprising that the least amount 
of mechanisms is based on a feeling of  international solidarity, which requires a 
very high degree of a  communitarian feeling at the international level.

moreover table 24.1 shows that within positive-sum cooperation a larger 
 proportion of mechanisms has a high degree of enforceability than is the case for 
 confidence-building measures, where a larger proportion of mechanisms is rather 
flexible. this is not too surprising, as almost by definition, positive-sum coopera-
tion involves the economic calculation of  costs and  benefits.  Compliance as well as 
non-compliance are more clearly based on rational choice assumptions and there-
fore highly enforceable mechanisms can make deterrence more costly. By contrast, 
 confidence-building measures are based more on a constructivist understanding, 
on the development of  norms and rules as well as peaceful interaction. thus such 
measures follow rather a logic of appropriateness, than a logic of consequences. 
the enforceability of these mechanisms might be less important and the role of 
 flexibility comes to the fore.

Conclusion

in the face of climate change, it is of crucial importance to identify both the factors 
that make society vulnerable and how society can physically and socially adapt 

table 24.1 Flexibility and enforceability in three types of international 
cooperation

   
positive-sum cooperation

Creation of confidence-
building measures

international 
solidarity

Flexible Ambiguous water 
supply increase (8), 
technology  
transfer (21)

principles of Allocation 
(30), Consultations  
as conflict  
resolution (45)

 

enforceable infrastructure changing 
supply (7), Joint flood 
control mechanisms 
(15), early warning 
systems (9)

Fixed allocation (10), 
Arbitration (21)

 

Both 
 
 

  
 
 

indirect Allocation (24), 
data exchange (43), 
percentage  
allocation (3)

mutual  
assistance (7) 
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(Adger, 2005; Füssel, 2007). While earlier research focused on technical  solutions, 
more recently researchers have increasingly focused on the human dimensions of 
global  environmental change, and concepts of resiliency,  vulnerability and adapt-
ability have started to gain prominence (Walker et al., 2002; Cutter et al., 2003).

Some studies have analysed these issues on a case-by-case basis (Fischhendler, 
2004; Conway, 2005). however, there have been few opportunities for large 
n-studies to analyse institutional designs for climate change adaptability. this 
study took the opportunity to examine how societies have adapted to one aspect of 
expected climate change, namely increased  variability in river flows and how  trans-
boundary water treaties address the issue in their design. the study showed that 
flow variability can be and has been governed using a variety of mechanisms. Some 
mechanisms, such as allocation of waters based on a percentage of flows, explicitly 
address variability while the majority of mechanisms use less direct approaches 
that create open-ended rules for regulating water. establishing   communication 
channels and adopting  indirect allocation mechanisms are two examples for this 
approach.

 Flexibility and enforceability in rules regulating  transboundary waters are often 
stressed as key positive attributes for governing shared  water resources. however, 
flexibility can reduce the certainty around the actual flows of water parties will 
receive from an agreement, and enforceability can increase negotiation  costs and 
may impinge on sovereignty. in  international water treaties  countries have gener-
ally tried to find a compromise between these two extreme and possibly contra-
dicting positions. this insight can be of general relevance for the development of 
international  institutions for climate change adaptability . the apparent demand for 
the  trade-off between flexibility and enforcement should encourage researchers 
and  policy-makers to seek  hybrid governance  structures that can combine the two 
qualities into single institutional designs which still meet environmental and politi-
cal feasibility requirements.

At the same time, the general applicability of the results of content analysis has 
clear limits. First there is a difference in  scale: water is not a global pool resource 
and transboundary water cooperation typically takes place at a regional level, 
which arguably makes cooperation and coordination easier to obtain. the number 
of players is smaller and free-riding becomes more difficult.

Second, as always, content analysis has its advantages as well as disadvantages 
and should therefore ideally be complemented with case studies. For example, we 
have to remember that a treaty becomes operative as a whole and while the study 
clearly found that flow variability mechanisms are rarely employed in isolation but 
rather as part of larger treaty packages, it did not examine in detail how various 
mechanisms interact, and possibly counteract each other. third, since countries 
not only have to sign treaties but also comply with them, further study is required 
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on the effectiveness of particular treaty regimes. Finally, attention is also needed 
on informal agreements not concluded in written form. even at the transboundary 
level, institutions and governance structures  do not have to be explicitly codified to 
have impact in general or for flow variability management in particular   .

this study is an attempt to identify the broad range of mechanisms available for 
climate change adaptability in the concrete case of flow variation. the next step is 
to develop a better understanding of the relevance of our findings for other aspects 
of climate change adaptability, of the function of particular mechanisms, alone 
and in concert, and to ensure that the mechanisms most appropriate for particular 
conditions are in fact incorporated in future international agreements   .
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Introduction

in times of fundamental changes and shifts in  institutional, political and economic 
 structures at various scales, climate change and  variability also exert a strong pres-
sure on the  resilience of  social–ecological systems (ipCC, 2007). the  ipCC states 
that African countries will be affected most by future climate change, since among 
other factors, widespread  poverty,  demographic changes, constrained institutional 
realities and inadequate political strategies are significantly  limiting local adapta-
tion capabilities (dFid, 2006;  World Bank, 2006). in  West Africa, livelihoods 
are highly dependent on  forest ecosystem goods and services (FegS), often in 
interplay with  agricultural and  livestock production systems. to reduce the grow-
ing  risk of  vulnerability under climate change, technical and societal adaptation 
is needed. Revised  governance structures may enable adaptation at multiple levels 
and layers.

this chapter examines the opportunities and  barriers for successful  adaptation 
to climate change and  variability in the context of an ongoing decentralization 
process, by examining the relatively understudied relationship between  adaptive 
capacity and features of  governance and  culture. here we present a case study 
on forests, climate change and aspects of adaptive capacity under a changing 
institutional landscape in two municipalities in the south-west of  Burkina Faso. 
Adaptive capacity, in this chapter, is also understood as a function of govern-
ance features – such as institutional governance structures – and the individual 
understandings of the  actors involved in  decision-making processes related 
to FegS . the chapter concludes by highlighting the importance of  knowl-
edge to overcome  resource dependency and of two key features of governance 

25

 decentralization: a  window of opportunity for  
successful adaptation to  climate change?

Maria Brockhaus and Hermann Kambiré



Maria Brockhaus and Hermann Kambiré400

essential for technical and societal adaptation to climate change: (1) individual 
 understandings and (2)  institutional flexibility dependent upon close links with 
local realities.

Governance and adaptive capacity

Theoretical frame

Among other scholars, huq and Burton (2003) recommend that the research com-
munity advance the theory and practice of ‘adaptation science’ and clearly identify 
the elements for enhancing adaptive capacity as well as improving the assessments 
of potential climate change  impacts. Following the  ipCC (2001, p. 6) definition, 
adaptive capacity can be understood as ‘the ability of a system to adjust to cli-
mate change (including  climate variability and extremes), to moderate potential 
 damages, to take advantage of opportunities, or to cope with the consequences’. 
in literature there are different approaches to determine, and various concepts 
to measure, adaptive capacity, but these tend to be  scale dependent (Brooks et 
al., 2005; mukheibir and ziervogel, 2007; Vincent, 2007). Furthermore, scholars 
increasingly recognize the importance of governance issues in the success or fail-
ure of adaptation efforts. in this chapter we refer to the  Undp (1997, Ch. 1) defini-
tion of governance as the complex ‘mechanisms, processes and  institutions through 
which citizens and groups articulate their  interests, exercise their legal rights and 
obligations, and mediate their differences’.

Adaptive capacity is affected by the ongoing change of institutional management 
of natural  resources. institutions do not exist, develop and act independently, nei-
ther do they operate only at the local level. For instance,  institutions governing the 
use of natural resources at a particular place in a particular time are also affected 
by institutions that operate on a regional, national or global level. herrmann and 
hutchinson (2005) emphasize that system-inherent adaptive capacity is weakened 
by inappropriate policies and programmes or by a total lack of them. Research 
needs to be done on the governance–adaptation linkages, including ‘soft’ issues 
such as  culture, history and  psychology into  policy development (iCSU, 2005) 
related to adaptation. Folke et al. (2002) stress the need to develop adaptive, flexible 
and  learning institutions at all levels to respond to the non-linear dynamics of natu-
ral resource and human systems. tompkins et al. (2004) argue that for sustainable 
ecological management under climate change the building of  social resilience is a 
key feature. Attributes of governance and individual, organizational or  community 
capacities for adaptation determine the success of adaptation to climate change, 
and learning and  flexibility are seen as key features for adaptation (pelling et al., 
2005) .
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Decentralization and adaptation in  Burkina Faso

Following the ongoing decentralization processes in Burkina Faso, the institutional 
landscape is changing, administration and local governance are reorganizing, and 
a transfer of resources  to the local municipalities is ongoing. these processes may 
offer new windows of opportunity to integrate adaptation into development policies 
but will simultaneously create new challenges and obstacles. According to various 
scholars (Agrawal and Ribot, 1999; Colfer and Capistrano, 2005; Ribot et al., 2006; 
tacconi, 2007), decentralization can be considered as a promising approach for 
increased adaptive capacity at the local level . Although theoretical examinations 
tell of positive outcomes of decentralization practice still seems to be reluctant in 
providing  evidence for these.

Decentralization

in Burkina Faso the political reform process started with the new constitution 
on 2 June 1991, which aimed at the reorganization of territorial administration. 
the Code Général des Collectivités Territoriales was adopted by the national 
Assembly in december 2004. in 2006, country-wide democratic elections were 
held at municipal level. the transfer of authority to the new local authorities con-
tinued creating the conseil municipal which is part of the new  local governance 
structure that elects the mayor. the law stipulates the establishment of three per-
manent commissions in urban municipalities, one of these is in charge of local 
development and environment. At the village level, members of the elected CVds 
(village commissions for development) form part of the conseil municipal. the 
administrative structures like the units for  agriculture,  livestock and environment 
at regional (Regional department: dR) and provincial (provincial department: 
dp) level are intended to play an advisory role in this new configuration. the trans-
fer of resources, competencies and  planning authority to the local level should 
enable a highly  adaptive management of the specific  assets of natural resources in 
the established municipalities . Figure 25.1 provides an overview of these  actors/
institutions at different levels .

Climate change and adaptation

At national level, the national Commission for environment and development with 
its permanent secretariat (Sp/Conedd) is the executive agency for issues related to 
climate change and adaptation. Burkina Faso submitted a  national Communication 
to the  United national Framework Convention on Climate Change (UnFCCC) in 
2002 and a national Adaptation programme of Action ( nApA) in december 2007. 
these documents outline that the main focus needs to be on  technical adaptation 
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of  agricultural production systems including  water management in the country. 
governance issues are not addressed explicitly. this exemplifies the tendency to 
focus on technical problems at national level.

Research context and methods

The research area

the two urban municipalities researched are located in the south-west of Burkina 
Faso where annual  precipitation rates are relatively high (900–1200 mm). the 
region is part of the dry forest area;  vegetation is mainly made up of savanna wood-
lands and  gallery forests along the  rivers. over the last three decades the region 
has faced strong  immigration, particularly of  herders, mainly due to  droughts in 
the north and the unstable political situation in the bordering  ivory Coast.  Conflicts 
between  farmers and herders are a widespread phenomenon in the region and of 
growing concern (Brockhaus, 2005) .

Haute Commissaire

Mayor

Conseil municipal

Commission for Development

CVD DP Animales

DP Agriculture

DP Enviro

SP/CONEDD

Forestry Brigade

nationallocal

Figure 25.1 Adaptation and the administrative and decentralized structures. CVd 
(Commission Villageois de développement): village commission for development; 
Sp/Conedd (Secrétariat permanent du Conseil national pour l’environnement 
et le développement durable): permanent Secretariat of the national Commission 
for environment and development; dp Agriculture (direction provinciale de 
l’Agriculture, de l’hydraulique et des Ressources halieutiques): provincial 
department of Agriculture and Water; dp Animales (direction provinciale de 
Ressources Animales): provincial department of Animal production; dp enviro 
(or dp environnement) (direction provincial d’environnement et de Cadre de 
Vie): provincial department of environment; Conseil municipal: City Council 
(elected); Commission for development: permanent municipality commission for 
development and environment (different from Sp/Conedd); haute Commissaire: 
high Commissioner; Forestry Brigade: a newly created body under the ministry 
of environment with executive and sanctioning powers.
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the two neighbouring municipalities have similar geographical and physical 
conditions, as well as a partially shared history of settlement. the strongest  ethni-
cal groups in the region are the  lobi, the  dagara and the Birifor; these are present 
in both municipalities.  Agricultural production practices are also very similar: 
extensive  agriculture based on the use of the traditional hoe and only in few cases 
draught oxen.

however, apart from those shared features, the two municipalities manifest 
significant differences related to the economic and social characteristics of the 
communities, the state of the natural  resources, as well as the experience with 
administrative processes and the decentralization in Burkina Faso. table 25.1 
shows the huge differences between the two municipalities especially regarding 
economic activities related to internal tax revenues, as well as  population density. 
Another major difference is the municipalities’ administrative and political devel-
opment. municipality 2 has a long history as a town hosting administration. Since 
1995 an elected mayor has led the town together with the conseillers municipals. 
municipality 1 had its first elections as a municipality in 2001 (now also led by a 
mayor and conseillers municipals). Additional differences are documented in the 
Burkina Faso info Route (2008) regarding local development in terms of  access to 
 electricity and or  communication, but also in terms of economic activities other 
than agriculture and  livestock production, and the activities of  civil society organi-
zations between municipality 1 (limited in all categories) and municipality 2 (more 
diverse organizational landscape, presence of various  development projects and 
other  stakeholders).

the two research sites were chosen due to their specific characteristics and pre-
vious experience by the authors in those areas. the authors have worked in the 
two municipalities since 2001 on conflict and conflict management in the context 
of decentralization and land reform, thus building a solid base of trust during the 

table 25.1 Key characteristics of the two municipalities studied in Burkina Faso 
in 2005

 municipality 1 municipality 2

Size 972 km2 874 km2

population 26 260 41 505
density 27 inhabitants/km2 47 inhabitants/km2

Components of the municipality 
(sectors and villages)

61 (5 + 56) 64 (8 + 56)

tax revenues 1 434 865 FCFA 23 286 535 FCFA

Source: Adapted from Burkina Faso info Route (2008).
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various research periods. this enabled the research reported here to be embedded 
with elements of action research , which necessitates a deeper understanding of the 
local processes of change as well as deep ‘trust’ between interviewees and research-
ers. Furthermore, climate change and  variability was experienced and anecdotally 
reported in the two areas over recent decades as growing  risk of flooding caused 
by heavy  rainfalls, higher  variability,  uncertainty regarding length of the  growing 
season, and changing tree  species compositions, although quantified observations 
(statistics) were not available. the consequences of these changes, exacerbated by 
the  droughts in the 1970s and 1980s, have also been experienced by immigrating 
 herders from northern parts of  West Africa.

Research methods and analyses

this section illustrates findings from comparative research focusing on  governance, 
forests and adaptation in two municipalities in the south-west of Burkina Faso. 
in-depth interviews (from June 2007) were conducted with 16  actors from govern-
ment, municipalities and the environmental, agricultural, and animal production 
 extension services as well as with representatives of development projects  active 
in both municipalities (see table 25.2), representing decentralized and adminis-
trative structures and development projects involved in the region. the interviews 
covered  :

role and contribution of  •	 FegS for  livelihoods (focus was on the sectors/topics:  energy; 
water; and  non-timber forest products and the use and management of trees and 
forests);
 •	 perception/experience of climate change and extreme events and needed  adaptive 
responses, and the envisaged challenges/threats under ongoing climate change/extreme 
events pressure;
the roles and responsibilities for adaptation of the different actors in the arena;•	
qualities of a ‘good adapter’ at individual and organizational level;•	
actors’ networks of  •	 information and influence.

interviews were recorded and partially transcribed, and analysed following a 
scheme related to the above questions (see table 25.3), specifically focusing on 
 information given related to  institutional flexibility in the  governance system and 
the individual understandings of the interviewees.

Beside the formal interviews, informal discussions with the interviewees con-
tinued during the entire research period and the process took the form of on going 
 learning and  knowledge sharing between and among the interviewees and the 
researchers. demand for a workshop with all interviewees and other interested 
actors  from different levels and with different organizational background was 
expressed and will take place in late 2008.
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table 25.2 Summary of elites interviewed in both Burkina Faso municipalities, 
according to their role and position in different departments and activities

 Municipality 1 Municipality 2

Decentralized structure   
mayor mayor mayor
Commission for environment and 

local development
president (interim) president

Administrative structure   
haute Commissaire nA (not applicable) high Commissioner
dp Agriculture (provincial gov-

ernmental department for 
agriculture, technical assistance/
extension service)

director director

dR Animales (regional govern-
mental department for livestock 
production, technical assistance/
extension service)

nA director

dp Animales (provincial govern-
mental department for livestock 
production, technical assistance/
extension service)

director not available at time 
of research

dp environnement (governmental 
department for environment, 
technical assistance/extension 
service)

director director

dp environnement (governmental 
department for environment, 
technical assistance/extension 
service)

not available at time 
of research

Chef de Service 
departmental

Development projects   
pdR/So (State project, focus on 

rural development, technical 
assistance, capacity building)

nA director (interim) 
(supports projects 
in m1, but organi-
zation operates 
from m2)

pdA/gtz (development coopera-
tion project (german financial 
and technical assistance), focus 
on rural development, capacity 
building, technical assistance)

nA director (supports 
projects in m1, 
but organization 
operates from 
m2)

pRogeReF (State project, focus on 
sustainable management and  
valorization of environmental 
goods and services)

director 
 
 

director 
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the research in  Burkina Faso presented in this chapter also serves as a local 
starting point to identify structural gaps in the national  policy arena for  FegS, and 
brokers and bridges across the different levels and layers from local to global. this 
work is part of the  troFCCA research project (tropical Forests and Climate Change 
Adaptation) undertaken by CiFoR (Center for international Forestry Research). 
Research activities are ongoing in different regions and countries ( West Africa, 
Asia and Central America) since 2006. overall aim of troFCCA is to  support 
mainstreaming of forests and adaptation to climate change into  development pol-
icy. troFCCA emphasizes a  policy–science dialogue integrated in  decision-making 
processes rather than offering  technocratic solutions (Forner et al., 2006). As part 
of the troFCCA work undertaken in  Africa, existing policies are evaluated using 
network and  multi-stakeholder analyses.

 Actors, institutions, and the role of forest  ecosystem  
goods and  services

 Livelihoods and forests in the two municipalities

Forest and trees play a central role in the life of the local  population even if these 
contributions are often non-monetary. our interviewees identified the functions of 
trees and forests as economic, ecological, social and cultural. in this context the 
interviewees mentioned that high dependency on  FegS and the lack of  knowledge 
about, and  access to, alternative goods or services (for example the use of gas 
instead of wood as energy source) clearly limits the number of feasible adaptation 
 responses. And, as was explained by some informants, the lack of valorization of 

table 25.3 Analytical scheme applied to interviews in both Burkina Faso 
municipalities

Actors’ individual understandings institutional flexibility

Risk perception: complexity understandings, 
controllability, responsibility, severity, 
probability

management, use of FegS

policy preferences and responsibilities historical failures and successes in 
management

information  
incentives  
Regulative  
Role understandings networks of influence and information 

ally/opponent/neutral information 
flows formal/informal structure

Attributes, factors and variables influencing 
abilities for adaptation

Knowledge about existing adaptation 
policy strategies
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FegS and the emphasis on the relevance of the agricultural sector (for example 
the expansion of cotton production) for development in  Burkina Faso leads to a 
prioritization of the latter.  trade-offs despite the interdependencies and the coop-
erative potential between  forestry,  agricultural and  livestock production systems 
lead to a focus on technical adaptation (for example the development of new seeds) 
in the  agricultural sector thereby neglecting the importance of forests and trees for 
sustainable  natural resource management in the region.  deforestation in the region 
and reduced availability of the above mentioned FegS was reported by the inform-
ants. the interviewees also mentioned a variety of reasons when asked for the main 
factors affecting this availability, including complex relationships between  poverty, 
 population growth, economic  interests in  conflict with  conservation efforts, inef-
ficiency of agricultural and livestock production systems and the lack of  participa-
tion of the local population in the management of forest resources. Climate change , 
mostly defined or perceived as changing  rainfall patterns and shorter  growing sea-
sons, affecting the appearance of specific tree  species, was also mentioned, but 
identified by only two interviewees as a main driver for changing availability of 
FegS . For most informants this changing availability was a result of human activ-
ity in the region and less an outcome of biophysical processes related to climate 
change. But according to nearly all informants climate change and extreme events 
can become a major driver for reduced availability of FegS in the long term.

 Institutions in the governance structure

Use and management of FEGS

trees and forests are managed through a variety of parallel rules and regulations – a 
well-known phenomenon not only in this region. elaborated rules for the cultural 
use of FegS, and the right of planting trees as an indicator of tenure property, are 
examples of  traditional natural resource management. however, formal rules regu-
lating the  access and use of forests were introduced during the colonial period and 
are currently enforced with limited success by the  forestry administration. nearly all 
informants from all administrative and decentralized institutions in the two munici-
palities emphasized the importance of a shift to more participation in the decision-
making processes for sustainable  natural resource  management. in particular, this 
need was highlighted by interviewees from the various development projects  but 
also from the environmental administration units in both municipalities.

Failure and success of managing FEGS  
under decentralization

With the decentralization process the control over forest  resources was trans-
ferred to the local level and the provincial environmental administration (dp 
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environnement) is supposed to play an advisory role in this management. this has 
not always taken place in practice, and according to our interviewees in municipality 
1 this situation has lead to the ‘sell-off’ of a  teak forest without considering any 
advice  regarding environmental and economic aspects of this transaction. But 
informants from municipality 2 used this as an example of ‘lessons learned’ and 
emphasized the importance and value of  knowledge and advice from the technical 
service of the provincial and regional environmental administration (dp and dR 
environnement) as a base for future decisions concerning forest resources.

Networks of  information and influence

the three different technical institutions that participated in this study showed 
remarkable differences in approaching the new decentralized configuration in 
the established municipalities. the agricultural institution was well placed due to 
strong human resources even at village  level, and members of the institution in both 
municipalities were president or acting president of the commission for local devel-
opment and environment and well aware of the changing roles in the institutional 
landscape. on the other hand, the environmental institution is actively attempting 
to change its image from a control and enforcement agency to an advisory one. A 
 Forestry Brigade was introduced with executive and sanctioning  powers, while the 
provincial and regional departments (dp and dR) for the environment act as advi-
sors and redesign their image, aiming to gain the trust of the  population. According 
to interviewees from the livestock production service (dp Animales) even under 
changing institutional conditions,  ‘business as usual’ continued, without any new 
strategies enacted as a result of the new decentralized structures. Regarding  power 
relations among the different institutions in the  governance structure, it became 
obvious during the interviews that the dp and dR for  livestock production were 
isolated, whereas the relationship between agricultural and environmental units is 
still dominated by differences: as one informant put it,  ‘agriculture and we [from 
the environmental administration] do not always speak the same language’, even 
if the need for more  cooperation among them was highlighted by the informants. 
Beside these formal and informal networks between the actors, networks of infor-
mation related to FegS and adaptation  needs or actions were not evident at time of 
the research, as we discuss in the next section .

 Knowledge about existing global, regional and national  
 adaptation policy processes

Remarkably, for all informants  access to information on climate change and adap-
tation was limited to public media. only in one case (dp environ in municipality 
2) the informant was aware of the ongoing  nApA preparation process. nobody 
else mentioned  participation or any information exchange about the national policy 
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process for adaptation. Additionally, inside the administrative and decentralized 
structures, as well as for the  development projects, it appears that no exchange of 
information has taken place across the hierarchical levels. especially, the mayor 
of municipality 2 complained about the uninformed technical  services and the 
non-use of existing platforms for  exchange and advanced training (cadre de con-
certation). one exception was efforts for  technical adaptation to  climate variability 
(introduction of new  drought-resistant  seeds) in the agricultural extension unit in 
interplay with local adaptation efforts, induced by local demand .

As Figure 25.2 shows, the situation resulting from the situation as just dis-
cussed is dominated by limited connectedness of the actors in the arena of FegS, 
 climate change and adaptation. even if the networks of influence are changing and 
new allies or partners are identified (actively by the environmental unit), regarding 
information flows most actors remain unconnected. the Sp/Conedd at national 
level is only connected via a very weak tie to the dp environ in municipality 2; 
the local level was mentioned as part of the adaptation networks with the dp of 
 agriculture in both municipalities but is not fully integrated in any other net-
work. Furthermore,  civil society organizations received no mention by any inter-
viewee, except by one part of the development project. this may be either because 
 civil society organizations do not yet operate in the domain of FegS or, more 
probably because integration of  civil society and its organizations in the political 
 processes of decentralization has not occurred until now. this could also explain 

Haute Commissaire

PDR/SO
PDA/GTZ

PROGEREF

Mayor

Commission for Development
CVD

DP Animales

DP Agriculture

DP Enviro SP/CONEDD

Forestry Brigade

Conseil municipal

Figure 25.2 Actors and their connectedness in the local arena for adaptation to 
climate change and forest ecosystem goods and services. pRogeReF (projet de 
gestion des ressources forestier): project for the management of forest resources; 
pdA/gtz (projet de développement d’agriculture): project for agricultural 
development of the german technical cooperation (gtz); pdR/So (projet de 
développement rural au Sud ouest): project for rural development in the south-
west (of Burkina Faso).
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why especially in the smaller and ‘in decentralization terms less experienced’ 
municipality 1 there was no mentioning of  civil society as a future key player in 
decision-making at local level but as a passive actor, perceived as ‘the  population 
[which] needs to have trust, confidence and patience with its elected’. however, 
similar views and  perceptions of  civil society were expressed by the mayor of 
municipality 2   .

Perceptions of roles and responsibilities for adaptation

 Awareness,  risk perceptions and  adaptation responses

due to local experiences of climate change and extreme events – for example 
 droughts in the north with secondary consequences ( migration, land use  changes) 
in the south-west – built over long timescales, the existence of climate change 
was not questioned by interviewees. however, climate change was not perceived 
as a major driver of change. particularly the agricultural units emphasized their 
 belief in the controllability of the problem through  technical responses. this 
perception was shared by the mayor of municipality 2 and partially by the mayor 
and his deputies in municipality 1. they described climate change as one risk 
among many, ‘a normal situation for a municipality’. informants of the develop-
ment projects however indicated concern about the uncontrollability of climate 
change and the severity of forthcoming negative  impacts due to climate change 
for achievement of development  goals. however, the strongest  barriers to the 
 implementation of successful adaptation strategies and responses were identi-
fied (especially by the staff in the agricultural units in both municipalities) as 
unchanged systems of use and management of  natural  resources due to lack of 
techniques or  access to techniques, or the lack of capacities to implement new 
production techniques (for example in agro-business). Strongest opportunities for 
successful adaptation were seen by informants from the development projects 
in  capacity-building, individual  behaviour changes and stronger involvement 
and  participation of  civil society in  planning and  implementation of adaptive 
responses . A positive (and provocative) view of climate change as a positive driv-
ing force for change came from an informant from the more environmentally ori-
ented development project. For him, under climate change, changes in awareness 
and  behaviour would become necessary and unavoidable. these would then lead 
to changes in use and management of natural  resources, a better future. in other 
words, he felt that success of adaptation would result from the growing pressure 
of climate change.

most informants gauged that climate change will bear significant  impacts in the 
future, as a multiplier of the negative impacts already induced by human activity. 
in relation to future  scenarios for the region in general, most mentioned ‘the arrival 
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of a second dori in the region’.1 in response to the possibility of further  droughts in 
the north, informants mentioned a growing risk of  conflict between different land  
users like farmers and  herders due to strong  migration induced by climate change 
in other parts of  West Africa. however, the animal production extension  service in 
both municipalities was indifferent to these concerns and seemed to be less worried 
about a future scenario with growing conflict potential .

 Policy responses and understandings

the proposals for policy responses to realize adaptation at multiple layers varied 
across the informants. Because pressure and coercion has led to policy failure in 
the past, most  informants preferred policy instruments that promoted  information, 
awareness raising, and changes in economic incentives (for example, peS). the 
national government (together with a global climate  regime) was seen as the respon-
sible entity to set a  policy framework to finance and regulate adaptation actions at 
the local level. however, local  governance including the participation of all  actors 
involved in use and management  of ecosystem goods and services was considered as 
the most important structure in identifying needed adaptive responses and in plan-
ning and implementing these  . therefore, decentralization was seen by all informants 
as a strong opportunity to achieve participatory  governance and adaptation, given 
that the process seemed to offer new institutional flexibilities and ‘short distances’ to 
local realities which should result in adapted and highly responsive planning .

Attributes, factors and variables influencing adaptation

most actors emphasized the role of  knowledge for successful adaptation.  motivation 
for  learning at the individual level was mentioned as the most important quality 
of a ‘good adapter’, whereas at the organizational level the internal structures (for-
mal and informal) for information  exchange across vertical and horizontal levels 
was seen as a prerequisite to enable successful action for adaptation. interviewees 
also emphasized the importance of curiosity, open-mindedness and willingness to 
learn (at both individual as well as organizational levels) as key variables for being 
a ‘good adapter’. interviewees also preferred information policy options and  edu-
cation tools over coercion instruments. however, while the representatives from 
the  development projects mentioned these variables in a context of an active and 
empowered actor or a reflective, less hierarchical organization, the representatives 
of the decentralized as well as part of those from the administrative structures 
associated these characteristics with a ‘receptive’, ‘listening’ or ‘executive’ actor . 
Although the latter seem to contradict the basic nature of these general shared 

1  dori is a Sahel town located in the north of Burkina Faso which serves as a metaphor for ‘desert and extreme 
drought and heat without any shade’.

http://mirror.undp.org/magnet/policy/
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attributes, the first group of interviewees identified them in a ‘good adapter’ as a 
‘self-critical, reflective innovator’, while the other group identified and considered 
a ‘well-educated follower’.

in addition, an interviewee from the decentralized permanent commission 
in municipality 2 mentioned need and scarcity as the strongest external drivers 
of change, independent of other personal or organizational characteristics. this 
understanding of  innovation or change as driver-induced (i.e. scarcity of input fac-
tors) is clearly grounded in informants’ experiences in municipality 2, where pres-
sure on natural  resources is higher compared to municipality 1. these findings 
and statements underline the strong and complex relationship between individual 
understandings and  policy preferences for the future.

 Limits of and opportunities for adaptation

the findings of this comparative research show that formal  governance systems, 
and the institutional settings and structural conditions within, determine the overall 
space for  adaptive capacity of the system, and set limits of successful adaptation. 
to what degree this potential space is used depends highly on the  actors involved 
in the  policy and  decision-making processes, and their individual understandings 
as well as the  resource dependency they are confronted with.

one could argue that in  Burkina Faso the decentralized  governance system 
offers maximum space for adaptation due to the potential of governance at the local 
level. But the comparison between the two municipalities shows that its  implemen-
tation is highly dependent upon individual experiences – experiences with climate 
change as the context-related challenge and the experiences with the new roles and 
responsibilities in the changing institutional environment as a structural challenge. 
Adaptation is hindered at the local level by recently achievable short-term eco-
nomic  benefits, underpinned by  trade-offs between the development of the  agri-
cultural and  livestock sectors and the environment, under conditions of a changing 
institutional landscape characterized by yet unclear roles and responsibilities and 
limited experience in the long-term management of  resources by the newly intro-
duced formal  governance structure . the comparison between the two municipali-
ties indicates that lack of  knowledge or experience is one  barrier (municipality 1), 
but individual understandings of  civil society as a ‘good adapter’ passive under a 
steering local force (the elected) could also indicate ignorance or abuse of  power 
by the newly elected as another, even stronger, barrier for change and successful 
adaptation. however, this could be a transient phenomenon of the reform period.

Sharing of experiences across actors,  institutions and legal entities can reopen 
the space for increasing  adaptive capacity in the municipalities’ decision-making 
 processes. Actors’  risk  perception,  awareness, communication structures and 
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formal roles in the new configuration of local governance determine their adaptive 
capacity but also  preferences for  policy instruments. Furthermore, their connect-
edness to other layers and levels of decision-making limits or enables adaptation. 
As we have seen, none of the actors in the two municipalities was involved in 
the  nApA process, connection between national and local level was lacking, most 
obviously in municipality 1. this lack of connectivity between national and local , 
worsened by a degradation of  participation to pure consultation, as well as the 
gaps between locally elected representatives and  civil society, may lead to further 
isolated political processes; a reduction of the adaptive capacity at the local level; 
further loss of availability of  FegS and the growing  risk of  vulnerability of the 
local  population.

the variables explored in this study (namely  resource dependency,  institutional 
flexibility and individual understandings within the governance system) all have 
 knowledge as a key common feature. if decentralization is the process which deter-
mines the governance space in which adaptation is negotiated, the ‘adaptive space’ 
is the overlapping optimum of those three variables and determines the degree to 
which opportunities and potentialities for adaptation in the arena of  FegS, climate 
change and adaptation can be realized (Figure 25.3) .

Conclusion

the study and findings discussed in this chapter suggest that successful adaptation 
is strongly driven by structural conditions, underpinning the management of  FegS 
and the  behaviour of actors involved in  decision-making. Besides limitations posed 
by  resource dependency, adaptive capacity  can further be related to two key features 
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Figure 25.3 Knowledge as key feature in the adaptive space given by the three 
variables limiting or enhancing adaptive capacity in the governance system.
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of governance which are essential for technical and societal adaptation to climate 
change : (1) individual understandings; and (2) institutional flexibility in  govern-
ance structures, ensured by strong direct connections (‘short distances’) to local 
realities. Knowledge underpins all these variables and is the key to (1) the  planning 
 flexibility resulting from the introduction of decentralized  local institutions with 
 planning  responsibility and (2) the opportunities provided by common  learning 
and sharing of  information among and across individuals and organizations.

decentralization offers strong opportunities for the design and  implementation of 
 adaptation strategies due to growing institutional flexibility, higher responsiveness, 
and selective  planning and  implementation at local level. however, this chapter 
shows that decentralization is far from being a guarantee for successful adaptation. 
Whether it can fulfil its potential depends on a variety of factors. in the two case 
studies, success is hindered by the lack of structures for shared  learning, lack of 
knowledge and a biased agenda setting for adaptation due to perceived  trade-offs 
among various sectors. in order to use the window of opportunity decentralization 
offers, it has to be accompanied by  capacity-building, knowledge transfer and the 
establishment of sound  communication structures .

local  governance structures and the individual  actors involved in those need to 
be more integrated into national political processes on  forest ecosystem goods and 
services, climate change and adaptation. if  ‘participation’ is nothing more than 
‘consultation’, adaptation efforts designed at global, regional or national level are 
not informed by local experience and will not have an impact at the local level, 
where the adaptation is practised, needed and should be supported. on the other 
hand,  participation in  policy processes is needed, otherwise reform processes will 
remain isolated – far away from local realities and far away from local  needs .
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417

We have some  knowledge about how to live in a  changing  environment. 
the term  ‘stability’ is a foreign word in our language. our search 
for  adaptation strategies is therefore not connected to  ‘ stability’ in 
any form, but is instead focused on constant adaptation to changing 
conditions.

Johan Mathis Turi, Chairman of International Centre for Reindeer 
Husbandry (ICR), Tromsø, UN Environmental Day, June 2007

Introduction

 Climate change is likely to affect the Sámi regions in  norway,  Sweden,  Finland 
and  Russia, with greater variability in temperature,  precipitation and  wind, and 
higher  winter  temperatures (ACiA, 2005; tyler et al., 2007). these factors strongly 
affect  snow quality and quantity, with  snow quality as a crucial factor for    reindeer 
herding. Considering their experience obtained through time and their  traditional 
ecological knowledge, the pastoral practices of Sámi  herders are inherently well 
suited to handle huge variations in climatic conditions. Reindeer herding and 
its natural environment have always been subject to large  variability in weather 
 patterns, and skilful adaptation to these past variations offers important insights on 
adaptation to climate change. in particular, it is crucial to recognize the importance 
of traditional ecological knowledge (Berkes, 2008).

the adaptation of Sámi reindeer herding to climate change is conditioned by 
its political and socio-economic environment (ACiA, 2005, p. 971; e. S. Reinert, 
2006; tyler et al., 2007). important parts of the  traditional adaptive strategies – the 
 composition of herds and the  flexibility to move reindeer herds between  summer 
and winter pastures – are challenged by nation–state policies restricting herd 
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diversity and  mobility and by rigid regulations. management of  Sámi reindeer 
herding in norway  is strongly conditioned by models of  agricultural  husbandry, 
not suitable for reindeer herding (ACiA, 2005, p. 978; e. S. Reinert, 2006; tyler 
et al., 2007).

this chapter discusses the role of the nation–state and  systems of  governance 
and  institutions as barriers and  solutions to adaptation to climate change from 
the point of view of Sámi reindeer herders. Climate change is likely to affect the 
Sámi regions. the reindeer herders’ adaptation to climatic variation, embodied in 
traditional herding practices with  diversification of risk, based on the  traditional 
ecological knowledge of biological diversity, is the key to improved resilience and 
 successful adaptation to  climate change. A crucial factor for enhancing the  adap-
tive capacity to climate change is to modify the  incentives in norwegian official 
administration of reindeer herding management.

First we discuss traditional ecological knowledge and the anthropological  concept 
of  ecological niches, in terms of reindeer herding. We then outline the recent 
 historical background for the  governance structure of reindeer herding in norway, 
and argue that adjustment of the  governance structures is crucial for  survival of 
the Sámi reindeer herding culture. Reindeer herding administration in norway is 
characterized by detailed and inflexible government interference, from the structure 
of the herd to the movement of animals. in this chapter our focus is on reindeer 
herding in  Finnmark, the northernmost area of norway . Recapturing key aspects of 
the  traditional organizational form – herd diversity and cross-boundary  mobility – 
might be necessary in order for Sámi herding  culture to adapt to climate change.

Traditional ecological  knowledge and ecological niches

traditional ecological knowledge is defined as the knowledge, practice and  beliefs 
about dynamic relationships of living beings and the environment, a knowledge 
which has evolved in adaptive processes and been handed down from generation 
to generation (ingold, 2000; Berkes, 2008). Combining  traditional and scientific 
knowledge about ecological systems, and their interrelationships with cultural and 
economic systems, is crucial for understanding the resilience capacity  of ecologi-
cal and social systems and for identifying factors that can enhance the potential for 
 sustainable development and  self-sufficiency (Berkes et al., 2000; Berkes, 2008). 
the ACiA (2005) report recognizes that traditional ecological knowledge is impor-
tant in order to supplement and enrich scientific data on climate change impacts. 
Sámi reindeer herders are unique observers of how changing  weather patterns are 
altering grazing possibilities for reindeer and the  sustainability of reindeer herd-
ing (tyler et al., 2007). the eAlAt project of the Sámi University College, which 
this chapter draws upon, represents an innovative approach to including traditional  
ecological knowledge into studies of adaptation to climate change.
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ecological niche is a well-known concept from ecology, describing the adaptation 
of an organism to a particular environment. the anthropological concept of 
ecological niche is also used in interdisciplinary studies of ecology, geography 
and anthropology, introduced by geographer Carl troll (1899–1975) who stud-
ied parts of the world with extreme climatic variations (troll, 1931, 1966). in 
the  Andes mountains he described  ‘landscape belts’ (Landschaftsgürtel) along 
the mountain ranges, not only with specific agricultural and pastoral activi-
ties, but with climate-related opportunities for creating a  livelihood and human 
settlements.

troll compared the high mountains in the tropics and the subarctic regions of the 
Sámi reindeer herds, where frequent freezing and thawing (Frostwechselhäufigkeit) 
was a common element. the most extreme climate zones of the planet are made 
inhabitable by the extreme variations – in terms of  ‘windows of opportunity’ – 
that nature presents to human beings, both in terms of ecological niches  in which 
 different plants and animals thrive, in terms of the possibility of migrating between 
such niches at relatively short distances, and in terms of  temperature changes inside 
each niche, daily and annually. humankind’s main strategy to cope with and adapt 
to climatic extremes is in tune with nature’s own answer: maximizing variety in 
each Andean  potato field and each Sámi reindeer herd reduces  risk through princi-
ples similar to that of an  insurance policy. these are principles alien to the practices 
underlying modern agricultural production. the basic foundation for a successful 
system of reindeer herding  governance – particularly under climatic change – is the 
understanding of diversity and cyclicality, rather than  stability, as the key feature of 
both the natural environment and the herders’ response.

in the subarctic regions, the difference in  snow quality is a key element of diver-
sity, and topography is an important component determining how  snow is distrib-
uted over an area.  Winter grazing areas are determined by the time of the year and 
snow conditions (Sara, 2001, p. 46). in choosing  grazing areas, the Sámi herders’ 
first concern is what is called guohtun (the possibility for the reindeer to get to their 
food, i.e. grazing conditions through snow). Understanding and ability to handle 
changes in snow conditions are of vital importance for sustainable Sámi  reindeer 
herding.

troll’s theories were further developed by anthropologist John murra (1916–
2006) in the context of the Andean cultures (murra, 1975, 2002). in the Andes, 
murra found a ‘vertical archipelago’ of  micro-climates –  ecological niches – and 
explained the pre-Columbian Andean cultures as based on sequential utilization 
of crops and animals found at these different ecological levels (pisos ecológicos). 
 Reindeer herding can be understood in the context of murra’s ‘archipelago’ of  eco-
logical niches, but niches that are more horizontal than vertical. herding is based 
on the sequential usufruct of a multitude of such  ecological niches, moving the ani-
mals over large distances in annual cycles in order to find optimal grazing, ranging 
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from the  coast in summer to the inland areas with accessible snowpack in  winter. 
the eight seasons of the reindeer  herders – compared to the four in  temperate 
climates – are but one reflection of the  complexity of the system. inside the niches 
controlled by the herders, there are also micro-niches that are used by the reindeer 
themselves. dark-coloured animals – those that might suffer most from  insects – 
find their way to the last patches of snow in summer, where  insects are scarce. the 
annual treks normally cover several hundred kilometres and  permanent human 
 settlements and slaughtering facilities are often found at the  passage points between 
summer and  winter pastures.

 herds of mixed age and sex, varying in size from 100 to 10 000 animals, are 
maintained on natural pastures all year round and are typically moved between 
coastal summer pastures and inland winter pastures (Figure 26.1). the pattern of 
 migration, from time immemorial, is clearly an adaptation to climatic conditions. 
Feeding conditions for reindeer in winter are chiefly a function of the availability 
of forage through snow, so the quality of the snowpack becomes a crucial variable. 
 Weather  variability with thawing and refreezing – during winter progressively 
increasing both the density and the hardness of the snowpack – makes it difficult for 
the animals to dig down to the plants beneath. Such conditions occur frequently at 
the coast, where winters are mild and  precipitation high. inland, however, conditions 

Figure 26.1 Reindeer herders’ migratory pattern in Finnmark, norway. (Source: 
tyler et al., 2007.)
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are colder, drier and temperatures have been more stable,  creating favourable  
grazing conditions (i.e. snow conditions) – buorre guohtun – for the animals.   

in herders’ terminology the concept of guohtun is only used in connection with 
snow, i.e. the condition of the snow and the amount of snow (magga, 2006). the term 
does not refer to grazing as such, to the availability of moss,  lichen or plants etc. the 
herders’ term buorre guohtun conveys how easy it is for the reindeer to dig through 
the snow in order to reach their food. if it is easy for the animals to reach the food 
through the snow, one says there is buorre (good) guohtun. this means that the snow 
is dry and grainy, and that the  snow cover is not very thick. Under such conditions 
the reindeer do not have to use a lot of  energy in order to get to their food. Heajas 
(bad) guohtun means that it is difficult for the animals to get to their food. the snow 
is hard and there are layers of  ice both near the ground and at higher levels in the cov-
ering snow, and the animals will consequently use much  energy to reach their food. 
norwegian authorities have tended not to understand that feeding problems are often a 
result of lack of access to food through the snowpack, a problem which is overcome by 
the return of spring, rather than a permanent problem of ‘overgrazing’. this is but one 
example of the lack of awareness of herders’ traditional ecological knowledge. 

one important possible effect of  climate change is that the area with high 
Frostwechselhäufigkeit is extending further inland. if the ground surface of an 
area free from snow freezes in autumn, while wet, this produces botneskárta – an 
icy cover that will block  access to  vegetation until spring. Faced with this condi-
tion, reindeer herders say it is best to sell as many reindeer as possible: this means 
a  winter catastrophe. this condition will not change until springtime comes and 
the hard  ice-snow becomes grainy snow .

 Institutions and  risk-reduction mechanisms  
under extreme climatic risks

A comparative study of  institutions in the  Andes and among the reindeer herders 
exhibits many similarities  (e. S. Reinert, 2007). the utilization of climatic niches 
created by climatic diversity forces both  cultures into long annual treks. Both 
 societies are organized in extended family groups, the ayllu in the  Andes and the 
siida of the Sámi. the mechanisms developed both by the Andean  potato farmers 
and the Sámi reindeer herders in order to reduce unpredictable  climatic risks are 
based on the principle of  insurance policies, on diversity. even close to the present 
day in the  Andes, farmers would grow up to 40 varieties of potatoes every year. one 
 potato variety would survive severe frost in the growing season, another extreme 
drought, etc. Although not maximizing the yield in a ‘normal’ year, a diversity of 
varieties ensured survival under virtually any circumstance (murra, 1975, 2002). 
Both the variety of the Andean  potato fields and the traditional composition of a 
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reindeer herd exemplify the diversity called for by a  precautionary principle. When 
climate change adds to the already  extreme weather conditions, it appears wise to 
understand and strengthen the very efficient  coping mechanisms that have made 
survival possible for centuries.

in  reindeer herding the challenges posed by unpredictable climate variation are 
met through herders’ finely tuned  skills in exploiting the options presented by the 
presence of a myriad of  ecological niches, in other words, by the diversity of the 
 landscape and the  diversity of their herds. As one herder puts it:

the more  landscape types one has – that is, alternatives with which to meet different 
situations – the more secure  reindeer pastoralism will be over a longer period of time. 
Contrariwise, in a uniform  landscape without alternatives, one is left helpless when faced 
with natural changes (within a season, between years) (mikkel nils Sara quoted in paine, 
1992).

Reindeer herders  have traditionally maintained high levels of  phenotypic 
diversity in their herds with respect, for example, to the  age, sex, size, colour and 
 temperament of their animals (n. oskal, 2000; magga, 2006). the Sámi concept 
of a ‘beautiful’ herd of reindeer (čáppa eallu geallu eallu) incorporates, therefore, 
a diversity which is the antithesis of the  monoculture of homogeneity observed in 
a pure-bred herd of  livestock developed by selection to suit the requirements of 
modern, high-yielding  agricultural ruminant production systems.

the traditional diversity of the structure of the reindeer herds reflects a coping 
strategy aimed at reducing their  vulnerability to the consequences of unfavourable – 
and unpredictable – conditions (for example nilsen, 1998; A. i. oskal, 1999). in this 
way apparently ‘non-productive’ animals have particular roles, which contribute to 
the productivity of the herd as a whole. For example, in the 1960s reindeer herds in 
 Finnmark typically comprised between 25% and 50% adult males, many of which 
were castrated (paine, 1994) . Castrates were required for traction and to keep the 
herd gathered. they may also have lowered the general level of activity of the 
females, hence contributing to increased net  energy gain in the herd. modern agron-
omists have considered adult males unproductive and today few herds in  Finnmark 
comprise more than 10% large bulls, but variation is large (nilsen, 1998). With 
more  temperature variability and difficult  grazing conditions in   winter, castrated 
male reindeer play a crucial role in breaking the   ice cover, enabling the smaller 
animals to graze. the lack of herd diversity is a considerable threat to sustainability 
and adaptation to  climate change.

Cyclicality and change

the  climate in the Arctic is neither stable nor predictable. great  variability in 
weather patterns and the need for constant adaptation is the rule rather than the 
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exception in Sámi  reindeer herding. ‘one year is not the next year’s brother’, goes 
a Sámi saying.

the study of climatic cycles in the  Arctic goes back to norwegian polar researcher 
 Fridtjof nansen (nansen, 1926). Figure 26.2 shows the historic development from 
1900 in  average air  temperatures in the  Arctic. today is not the first time the  Arctic 
has seen rapid temperature change. Similar patterns were evident during the 1920s 
and 1930s. there are still reindeer  herders alive who have knowledge about how 
reindeer husbandry coped and adapted in the past, knowledge that can be crucial 
to face a future with increasing climate change.

historical records indicate large variations in the number of reindeer. Figure 26.3 
shows the number of reindeer in  Sweden from 1900 to 2000, displaying a distinctly 
cyclical variability. Between 1978 and 1998 the annual number of reindeer slaugh-
tered in  norway, Sweden and  Finland tripled, and then fell back again almost to the 
previous level. despite very different  governance regimes in the three countries, 
the production curves rise and fall in a remarkably parallel fashion (e. S. Reinert, 
2002, p. 39).

By mitigating the negative effects of  environmental variability, the skills of the 
herders create a protective cushion that minimizes the effect of this variability. A 
downward cycle in the number of reindeer may be triggered by a climatic shock to 
the  herds so big that the herders are not able to compensate. Such events are char-
acterized as nealgedálv (‘the year when the reindeer starved’) (eira et al., 2008). 
the  coping mechanisms involved in cushioning against variability  are of the same 

Figure 26.2 Cyclical behaviour of temperatures in the Arctic in the twentieth 
century: annual average change in near-surface air temperature from stations on 
land relative to the average for 1961–1990, for the region between 60° and 90° n. 
(Source: ACiA, 2005, p. 3.)
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kind that will be needed in order to understand, cope and adjust to permanent 
change. the experiences from the cyclical patterns must be part of the analysis 
of adaptation to climate change. the relationships that create cyclicality in the 
number of reindeer are highly complex, and one of the  goals of the  eAlAt project 
is to  investigate the factors involved and their internal relationships.

Reindeer herding and the nation–state

early books on natural and political geography, as giovanni Botero’s Relazioni 
Universali (originally published in 1596), list the Sámi regions of lappia, today’s 
Sápmi, as an independent nation on a par with norway and Sweden. When Sápmi 
or Lappia later was absorbed into the modern nation–states, this was done in a 
way that cut across traditional ethnic areas. Figure 26.4 shows how the dotted lines 
marking the borders (from left to right) of norway, Sweden, Finland and  Russia cut 
across the areas of the Sámi linguistic groups that also represented the traditional 
migratory range of the herders. Comparing Figure 26.4 and Figure 26.1, which 
shows the present-day migratory patterns of herders in  Finnmark, renders the idea 
of the importance of the  traditional migration across present nation–state border, 
within the domains of the linguistic groups.

initially, even when lappia later was absorbed inside the borders of norway and 
Sweden (at the time also including the grand duchy of Finland) , the traditional free 
movement of the Sámi reindeer herders in  northern Fenno-Scandia was maintained 
and codified in Lappecodicilen of 1751. in this way the organizational units of the 
Sámi herders – the siida – were preserved across national borders. their sequential 
usufruct of land continued across national boundaries – and indeed their whole eco-
nomic system – continued unaffected by the consolidation of the nation–states for 
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Figure 26.3 Cyclical movement of number of reindeer in Sweden, 1900–2000. 
(Source: Statistics Sweden, 2001.)



The nation–state as problem and solution 425

a long time (n. oskal, 1999). Between 1809 and 1917 the grand duchy of Finland 
was part of Russia.

the most devastating effects on the reindeer herders’  economy did not take 
place until 1852. the border between Russia/Finland and norway had been drawn 
in 1826, but the free movement of reindeer and herders continued. in 1852 the bor-
der between norway and Russia/Finland was closed to the herders .  herders’  access 
to some of their key ecological niches was blocked, breaking off the main artery of 
the annual  migration of the herders, seriously undermining the carrying capacity 
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Figure 26.4 Sámi languages and nation–state borders. geographical distribution 
of the Sámi languages: 1, Southern Sámi; 2, Ume Sámi; 3, pite Sámi; 4, lule 
Sámi; 5, northern Sámi; 6, Skolt Sámi; 7, inari Sámi; 8, Kildin Sámi; 9, ter 
Sámi. darkened area represents municipalities that recognize Sámi as an official 
language. (Source: Wikipedia, 2008.)
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of the Finnmark herding system in terms of number of animals and humans that 
could make a living from herding (Bull et al., 2001; pedersen, 2006).    

 Reindeer herding governance on the  
nation-state level in Norway

We now turn to look more closely at the  governance of reindeer herding in norway. 
our analysis reveals a somewhat surprising mismatch between the achievements of 
norwegian  legislation to protect Sámi rights, and the rigid agricultural models and 
modes of control still prevailing in reindeer herding management.

After the long history of forced assimilation – ‘norwegianization’ – came to 
an end, norway has made considerable progress in achieving rights for the Sámi 
people (norges offentlige Utredninger, 1984, p. 18; 2007, p. 13). the two cen-
tral  international conventions on Sámi rights are the 1966 Un Convention on 
Civil and political Rights and the 1989 international labour organization  (ilo) 
Convention 169 on indigenous and tribal peoples, ratified by norway respectively 
in 1972 and 1990 (neither  Sweden nor  Finland have ratified the  ilo convention). 
Sámi rights in norway were further strengthened by inclusion of para. 110a in the 
Constitution in 1988 and in the human Rights law in 1990. Central to these rights 
is the recognition that the material basis of the Sámi  culture must be secured, 
strengthening the Sámi rights to the pastures for reindeer herding. Although a 
detailed analysis of the legislative changes is beyond the scope of this chapter, 
our study shows there is still a distinct discrepancy between the rights secured 
through extensive national and international legislation and the practices of the 
reindeer management authorities. these are recounted in e. S. Reinert (2006) in 
more detail, and briefly reported below.

in 1978, a new reindeer herding law was introduced in norway. the prin-
ciples of this legislation were, typically for the time, based on a strong faith in 
mass  production and  industrial  agriculture, attitudes prevalent in the  norwegian 
ministry of Agriculture (lenvik, 1988, 1990) . the lenvik studies which informed 
this legislation were undertaken on particular areas only, in the southern rein-
deer districts in norway, where annual meat production is stable, not showing the 
  variability found further north. moreover, the  agricultural models for livestock 
feeding were not translatable to reindeer grazing on natural pastures. in particular, 
while the agricultural model does not attribute much value to an old wether, the 
situation is quite different in reindeer herding, where the castrated male reindeer 
(known by the  herders as ‘the gentlemen of the tundra’) play an important role in 
breaking the  ice so that the smaller animals may graze .

the 1978 reindeer herding law introduced an element of common pastures, 
without roots in previous Sámi  legal tradition (where pastures traditionally were 
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managed by the siida). not surprisingly the reindeer herders themselves call the 
1978 law the ‘barnyard law’, following which reindeer  herds have increasingly been 
managed – almost exclusively – to maximize annual meat production, thereby ser-
iously increasing the  vulnerability of the herds. thus the centrally-imposed man-
agement regime paid little attention to the  traditional regulation of the use of 
pastures and to the role of natural cycles of production. the use of common 
pastures contributed to fuelling an official  perception of  ‘overgrazing’ recalling 
the classical ‘tragedy of the commons’ situation (hardin, 1968).  herders were sim-
ultaneously accused of maximizing  profits, by exploiting  common  resources for 
individual benefit, and of maximizing herd sizes. either way, the  policy conclusion 
was the same: too many reindeer.

As a consequence, the  norwegian parliament (Stortinget) defined a non-revisable 
maximum number of reindeer in  Finnmark, which warrants ‘forced slaughtering’ 
of reindeer by the ministry of Agriculture . officially, a year resulting in a large 
number of reindeer is a call for alarm, since according to governmental analysis 
heightened conditions of (re)production are interpreted as a threat to the  ‘sustain-
ability’ (statically defined) of the  lichen the reindeer feed on, rather than as a natural 
cyclical change within a wider pattern of  sustainability. this view has recently 
been challenged by a Sámi study of reindeer numbers in relation to ecological and 
traditional notions of  sustainability (Joks et al., 2006).

the official consensus in norway during the widely publicized crisis in reindeer 
herding in the late 1990s was that it was due to herder irresponsibility. during the 
1990s Sámi reindeer herding was subjected to a fixed pricing regime. the  volume 
of production was halved, with similar consequences to herders’ income (e. S. 
Reinert, 2006). other pieces of  legislation, both national and international, contrib-
uted to further changes in the management of reindeer herds. Sanitary regulations 
enforced within the  european economic Area meant that the norwegian Sámi lost 
control over the elements in the value chain where profits are made, in particular 
slaughtering and marketing (h. Reinert, 2007). in 2002 an estimated 80% of all 
reindeer in  Sweden and  Finland were slaughtered in establishments owned by the 
herders themselves. in norway this number was around 20%, a striking difference 
from the neighbouring countries (e. S. Reinert, 2002). the herders lost control 
not only over a key stage in their productive cycle, but also an important aspect of 
herding culture to a monopsony (purchasing monopoly) controlled by non-Sámi 
 economic interests. this economic regime also severely reduced the options to 
market  reindeer meat in the  luxury food market segment (Jensen, 1999), nationally 
and internationally, thus reducing herders’ profitability even further (e. S. Reinert, 
2006; h. Reinert, 2007) .

in other words, the 1978 law denied Sámi reindeer herders access to key 
 elements in the value chain. individual purchasers were replaced by a system of 



E. Reinert et al.428

 ‘target price’  established through negotiations with the government. An impor-
tant part of this regime of herding administration was a  policy of equalization, 
whereby large reindeer owners through forced slaughter had to significantly 
reduce the size of their herds. At the same time, numerous new economically 
weak herding units with small herds were established (e. S. Reinert, 2006) . this 
 policy model from agriculture has attempted to reform Sámi reindeer herding 
to conform to  monoculture practices of modern  agriculture and to Fordist mass 
production (e. S. Reinert, 2006). A key goal in this  policy has been to level 
out the natural cycles of production.  traditional ecological knowledge was not 
recognized as integral to sustainable reindeer management practice: ‘it is as if 
everything we know has no value’, a university-educated female herder pointed 
out (e. S. Reinert, 2006).

the detrimental effects of the 1978 law on Sámi reindeer herding in  norway 
have slowly been recognized, and it was supplanted by a new law in 2007 with 
the purpose of amending several of the unfortunate consequences of the 1978 law 
(norges offentlige Utredninger, 2001, p. 35). it remains to be seen how the new 
law will influence the practice of the reindeer herding administration and hence 
the  sustainability of reindeer herding. As one reindeer herder put it: ‘Before, we 
were used to work with an unpredictable nature, now we also have to work with 
an unpredictable government administration’ (e. S. Reinert, 2006). nevertheless, 
additional challenges remain to a more sustainable herding of reindeer, for exam-
ple, the proposal that reindeer management should not be overseen by the  ministry 
of Agriculture (norges offentlige Utredninger, 2001, p. 35). it will be a formidable 
challenge to modify the structure of  reindeer herding management and bring the 
governance practices in line with the improvements in  legislation for Sámi rights 
obtained through the past 25 years; to secure the material basis for survival and 
continuation of Sámi  culture; and to build adaptive capacity based on  traditional 
ecological  knowledge.

Some are calling for the  traditional ecological knowledge of Sámi reindeer 
herders to be recognized and included in animal welfare legislation. there is fear 
that Sámi reindeer  herders might lose their right to castrate male reindeer using 
their  traditional knowledge and insights. As mentioned earlier, these animals 
 provide vital support for the  herds. Without them  the vulnerability of the herds 
is increased, both as regards predatory animals, animals welfare, and reduced 
 access to food through  ice-covered pastures. norway’s national Committee for 
 ethics in Science and technology (nent) developed ethical guidelines, in effect 
giving support to the Sámi by recommending natural scientists to integrate and 
respect alternative sources of knowledge such as  traditional knowledge. Recently, 
Vladimir etylin from a reindeer herding family in  Chukotka, eastern Siberia, 
said in this respect:
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‘Being an indigenous representative and having been born on the tundra myself, i con-
sider a ban on castration as a serious threat to all reindeer husbandry. […] Castrated males 
do have their own place in the herd’s structure too. humans would not have been able to 
domesticate reindeer without castration. it is one of the corner stones of the domestication 
process. […]Without castrations it is not possible to build up a controllable reindeer herd. 
geldings have many functions in a reindeer herd. the first one is that they are the calmest 
animals of a herd. Which means that a reindeer herd with castrates quiets down easily . For 
example: in Chukotka it is impossible to survive without crushing  ice during a so-called 
black  ice period, when everything gets covered with a layer of ice. When this happens only 
castrates are strong enough to break such  ice. […] Reindeer cows follow after them and eat 
the fodder left over (etylin, 2007).

Although the basis for Sámi legal rights is much stronger in norway than in the 
other  nordic countries, a comparison of the practices of reindeer herding manage-
ment in  norway, Sweden, Finland and  Russia reveals striking differences, with 
important lessons for  adaptive capacity for climate change. For example, in Russia, 
reindeer herders on the  Yamal peninsula, organized in so-called brigades, have 
been allowed strong   autonomy within their pasture areas. Within the borders of 
the pasture allocated to the municipal enterprise there are no formal limitations on 
flexible  use of land, allowing brigades to ‘trade  snow’ with neighbouring brigades, 
and even respond to severe climatic conditions, such as frozen pastures, by using 
seasonal pastures off season. An example is the  winter of 2003/04 when rain in 
January caused locked pastures in the  winter pastures south of the Yamal-nenets 
Autonomous okrog when some brigades responded to this by turning back towards 
summer pastures, other responded by not migrating as deeply into the  winter pas-
tures as they normally would (e. i. turi, 2008).

the ability to self-organize according to their  traditional knowledge is an 
important factor in strengthening reindeer  herders’ resilience to changes. the 
general secretary of  World Reindeer herders’ Association stated that ‘nothing is 
liable to arouse more disturbances within reindeer husbandry than encroachments 
on its internal organization’ (J. m. turi, 2002, p. 71). Without a fluent and flexible 
 organization reindeer pastoralists would lose the source of their greatest adaptive 
capacity. institutional settings where reindeer pastoralists’ traditional organiza-
tion is restricted – as in norway – represent a serious  institutional  constraint on 
adaptation  .

Conclusion: building adaptive  
capacity for climate change

the crucial factor in adaptation to climate change is to improve ecological, cultural 
and economic resilience, through building  adaptive capacity. to summarize, this 
chapter suggests four main elements for increasing the capacity of  reindeer herding 
to adapt to climate change.
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(1)  Restructure  herds to decrease  vulnerability to climatic change. A čáppa eallu (‘beauti-
ful’ herd of reindeer) is highly diversified, unlike a herd of  livestock developed to suit 
the requirements of a modern, high-yielding  agricultural production system. modify 
government  incentives that work against herd diversity. include  traditional ecological 
knowledge to enhance diversity,  flexibility and adaptive capacity. Recognize that the 
 complexity inherent in the reindeer herding and its  traditional management is precisely 
the key to successful adaptation to the  complexity presented by the uncertainties of 
 climate change.

(2)  Re-establish  Fenno-Scandinavian  reindeer herding across nation–state boundaries, 
allowing the siida to regain its transboundary character, through political processes 
involving the Sámi organizations in the countries in question .

(3)  limit the increasing permanent loss of  ecological niches available to the  herders, due 
to pastoral land being used for other purposes, including new infrastructure. this point 
differs from point 2 which refers to  ecological niches that do exist, but are blocked 
from  herders’ use by national or international rules and regulations, whereas point 3 
refers to  ecological niches being permanently destroyed.

(4)  improve the economic basis of the reindeer  herders by giving them back  access and 
ownership to the most profitable activities in the value chain: slaughtering and market-
ing. A solid economic base will better enable  herders to absorb the  costs associated 
with climatic change.  
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Introduction

the academic literature has been biased towards depicting adaptation to  climate 
change as a rational  decision-making process, with constraints being mainly 
available  resources and technologies. An ideal rational adaptation process 
would start by evaluating the problem of climate change (assessing  exposure), 
mapping  possible  solutions (possible adaptive measures), and, through a cost–
benefit  approach, the best and most feasible adaptation measure(s) would be 
decided and simply implemented. Should  organisational  structure not favour the 
 implementation of measures directed at the goals set, it would be  accordingly 
altered.

Recent studies have focused on  institutional barriers and limits to adaptation, 
however (for example Adger et al., 2007). We share their concern that neglect-
ing institutional constraints may conceal true human limits to adaptation and also 
 narrowly frame the scope of measures that could be taken in order to increase 
 adaptive capacity. Society consists of formal and informal  social structures (regu-
latory factors,  values,  norms and  cognitive limits) influencing choice and  behav-
iour. these factors have still not received the deserved attention in the adaptation 
literature. After all,  resources and  technology are of little use if such institutional 
factors hinder  implementation of proper adaptive measures.

in this chapter, we develop an institutional approach and seek to apply it to ana-
lyse constraints to adaptive capacity in the national  energy system, chosen due to 
its vital role as a hub linking together other societal systems and functions. human 
life, welfare and  security in modern societies are highly dependent on stable sup-
ply of  energy.  energy-technical structures are exposed to the forces of nature and  
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are vulnerable to changes in these stemming from disturbances in the global 
 climatic system. Keeping national energy systems intact under climate  change 
impacts is therefore a paramount societal challenge.

our framework views the  national energy system as a complex  socio-technical 
system, defined as a social network of agents interacting in a specific technology 
area under a particular  institutional infrastructure to generate, diffuse and utilise 
technology (Carlsson and Jacobsson, 1997, p. 268). the system has a technical part 
consisting of physical installations directly exposed to climate change. A paral-
lel  social network of private and state organisations own, operate, maintain, plan, 
construct, regulate and use these technical energy structures. the  social network is 
responsible for adapting to climate change; institutional barriers to adaptive capac-
ity are present within this network. the two parts are interconnected and must be 
analysed together. 

the framework also draws on  institutional organisation theory, viewing the 
national energy system as a potential organisational field with interacting agents 
bound together by institutional factors (routines, norms, values)  constraining adap-
tation, not only in single organisations but the entire system.   the main questions 
addressed in this chapter are:

how will an  •	 institutional theoretical framework add to our understanding of adaptive 
capacity and its limits?
What are the most important institutional barriers or limits to adaptation in a national •	
energy sector, illustrated by the norwegian situation? 

the section below addresses the first question, presenting the theoretical founda-
tion for an institutional critique of the rational approach to adaptation. the  section 
that follows addresses the second question, discussing how institutional factors 
would interfere with a rational scheme for adaptation in the  energy sector. Some 
short concluding remarks are made in the final section.  

The institutional approach to adaptation

The institutional critique of rational adaptation

Adaptation is a topical issue in the organisation theory literature with contrast-
ing views on the degree to which organisations can change the way they work in 
response to changes in their environments. on the one hand is the idea that  organi-
sational actors can readily survey their environments, interpret what their prob-
lems are and change their organisation internally (i.e. what it does and how it does 
it) to promote  organisational survival and performance. this  rational approach to 
 organisational life and behaviour dominated the early organisation theory litera-
ture (hatch and Cunliffe, 2006). the paradigm gradually developed from a unitary 
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rational  organisational perspective to ‘bounded rationality’ (Simon, 1976) and to 
allow for  conflicts between rational individual  interests.

the ‘institutionalist’ reaction to the idealised rational perspective saw 
 organisational actors as constrained, having difficulties in interpreting what 
changes meant to their organisation and opposing changes that would challenge 
entrenched views on how things already worked (march and olsen, 1979). the 
approach highlights the role of institutional factors, stable rules, routines,  norms 
and  cognitive limits not only in constraining but also in empowering social action, 
by giving meaning to social life in spite of a changing external organisational 
environment. Such institutional factors exist not only at the individual and organ-
isational levels but could also span an entire sector or the equivalent of what the 
 organisational theory literature has coined an ‘organisational field’, defined as a 
recognised area of institutional life, including key suppliers,  resource and prod-
uct consumers,  regulatory agencies  and other organisations that produce similar 
services and products (dimaggio and powell, 1983). Agents within such func-
tional fields share a common  regulatory framework and tend over time to develop 
shared  values, norms and cognitive scopes, beyond the technical requirements 
of the task at hand (Selznick, 1983, p. 17), limiting their available future options, 
which Krasner (1988, p. 71) has termed a  ‘path dependent’ organisational room 
of decisional manoeuvrability.

 Adaptive capacity as  capacity to learn and  act

the insights from  institutional theory have implications for our understanding of 
societal adaptive capacity to  climate change, notably within sectors showing the 
characteristics of an organisational field with strong  regulatory constraints, norms, 
values and cognitive frameworks (zucker, 1987).

the ideal rational approach to climate change adaptation would depict goal-
oriented agents gathering and processing  knowledge about expected climate-
change-induced  weather phenomena (and how these may produce second-order 
geo-physical effects) , evaluating the potential  vulnerabilities/opportunities of 
the technical system in light of these effects and choosing optimal strategy(ies) 
to reduce     vulnerabilities/act on opportunities given the  risks calculated. Adaptive 
capacity would be constrained by resources available (march and olsen, 1979; 
Brunsson, 2003, p. 168). As noted in the introduction, this approach is common in 
the adaptive capacity literature, putting emphasis on formal factors, or ‘determi-
nants’ of adaptive capacity in general models (ipCC, 2001; Yohe and tol, 2002).

the institutional approach to climate change adaptation would look for 
 constraints in the gaining of knowledge about climate change effects, vulnerabili-
ties and opportunities, and in acting on this knowledge. Adaptive capacity would 
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accordingly be constrained by limited capacity to learn and capacity to act, reflect-
ing the parallel organisational systems of ‘thought and idea’ and ‘action’.  

 Institutional constraints to learning

the institutional understanding of constraints to learning stems from a thor-
ough understanding of the learning process. learning within an organisation or 
 organisational field is dependent on access to, processing of and dissemination 
of  information or knowledge within the organisation and  organisational field, and 
the capacity to store this knowledge and erase it when obsolete. An organisation 
learns through everyday routine-based activities (Young, 1991); and through active 
target-oriented creation, capture, transfer and mobilisation of knowledge (levitt 
and march, 1988). in essence, the learning process thus involves  learning by doing 
(Young, 1991),  learning by interacting (Sabatier, 1988; Brown and duguid, 1991) 
and  organisational memory (levitt and march, 1988).  learning by doing basically 
represents the daily routine improvement. this can be associated with  single-loop 
learning, meaning incremental, technical modifications improving an organisa-
tion’s ability to achieve its set  goals – without changing  norms,  values, or question-
ing the  goals (nilsson, 2005, p. 11). learning by interaction, on the other hand, 
reflects learning that involves cumulative processes where individual knowledge 
is combined to create knowledge that is more than its distinctive parts. learning 
within  organisational fields depends on the culture of cooperation between agents 
within the field and their interaction with agents outside the field with different 
experiences (levitt and march, 1988, p. 329). Broad interaction would increase the 
chance of  double-loop learning, which basically is learning that modifies or at 
least questions  norms, priorities,  goals and objectives – needed in climate change  
adaptation due to the sheer  complexity of the issue and its potentially devastating 
effects.  double-loop learning tends, however, to be the bottleneck of  organisational 
learning (Argyris and Schön, 1978, p. 21).

institutional constraints to interactive learning are a topical issue in the   ‘systems 
of innovation’ literature, which highlights how some systems have developed and 
others lack trust and a culture  (routines) of cooperation (flow of knowledge). Some 
have extensive long-term cooperative ties, while others are narrower (Carlsson and 
Jacobsson, 1997; Carlsson and Stankiewicz, 1991; lundvall, 1992). this literature 
also highlights the impact of formal institutional factors, notably governmental 
regulations, on the capacity to learn.

 institutional mechanisms inhibiting learning outside a particular path is 
another topical issue addressed in the literature.  one of these has been coined the 
  ‘competency trap’. this relates to a situation where increased  efficiency in one area, 
created by incremental refinement of routines, leads to specialisation and further 
refinement. A  competency trap may occur if high performance with an inferior 
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routine leads an organisation to gain further experience based on it, and by doing so 
stick to the inferior routine at the cost of not selecting better ones (levitt and march, 
1988, p. 322).  the  technology systems literature holds that networks in  sectors expe-
riencing increasing returns to capital  investments in expansionary periods will run 
the  risk of becoming ‘blind’ to alternative technological strategies needed when 
changes occur in their  business environment. past successes may limit adaptation 
to new circumstances, ‘locking’ the networks into ‘old’ technologies. in this context 
firms and networks search outside their traditional areas in a highly localized  capac-
ity (Carlsson and Jacobsson, 1997).

other mechanisms can been grouped under the umbrella ambiguity of interpre-
tation (march and olsen, 1979). Factors like wishful thinking, preference for the 
status quo, and an organisational tendency to frame problems according to cultur-
ally accepted  norms and cognitive schemas, will all contribute to hinder learning 
in the sense of deviating from the ‘path’. 

 Organisational ability to act

Capabilities to learn are only half the story of what constitutes adaptation capacity. 
to effect measures of adaptation, one also needs organisational abilities to imple-
ment feasible actions by taking appropriate decisions, coordinating action, and 
generating and allocating the necessary  resources. if  organisational learning is 
exploration of new opportunities, action can be the exploitation of them (march, 
1991).

the rational perspective sees organisational coordinated action as following 
automatically from decisions, and action effectiveness to be a matter of adapting 
structure and regulations to the  goals set – a logic of consequence. Action can in 
general be understood to be  decision-making and  resource allocation (march and 
olsen, 1999, p. 56). the institutional perspective holds that organisational  decisions 
are more restricted and follow a logic of appropriateness – action as bound by 
norms,  values and cognitive scopes, in which decisions made would be similar to 
those made in earlier comparable decision-situations (routines or standard  operating 
procedures) (Cyert and march, 1992, pp. 120f). Action then is what is expected by 
an actor in a process where situation and roles are matched, thus fitting an informal 
‘rule’ to a situation (march and olsen, 1989).

organisational ability to act is closely connected to the concept of  govern-
ance; namely the process whereby societies or organisations make important deci-
sions, determine whom they involve, and how they render account. governance 
includes the administrative and process-oriented elements of state governing, both 
a loose steering role, management of  incentives and issuing of commands through 
regulations (Christensen and peters, 1999, p. 163). An institutional conception of 
 governance emphasises the legitimisation of  policy choices and the  maintenance 
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of norms (Christensen and peters, 1999, p. 167) seen as necessary for ensuring 
successful adaptation (march and olsen, 1989). Successful governance for  climate 
change  adaptation depends on a long-term normative and  legitimacy basis to avoid 
resistance to changes in structures and practices (næss et al., 2005, p. 129). the 
capacity to act on climate change adaptation measures is thus constrained by pre-
vailing norms, values and cognitive scopes  , and the abilities of  actors to either 
align measures to these institutions or change the institutions as such.  

Adaptation in the Norwegian  energy sector:   
institutional barriers

how then may institutional factors act as barriers to adaptation in the national 
energy sector? this issue must be discussed on the premise that adaptation to cli-
mate change would need a very long-term and broad process of learning and acting, 
given the potential devastating effects that a faulty adaptation process could have, 
such as long-term  energy blackouts with consequent harmful effects on human life 
and welfare.

A complete understanding of how climate change would affect  national energy 
systems is on the other hand impossible, given that the decision-situation is one 
not only of high  uncertainty but partly also ignorance. Regional and local  climate 
change parameters are still highly uncertain despite progress made by  ipCC 
 projections about regional changes in  temperature,  precipitation and  wind condi-
tions. Another major  information-processing task is the identification of how these 
parameters interact with other geo-physical conditions to produce second-order 
effects of relevance for the  energy system, such as the probability of  landslides,   
flooding and  avalanches stemming from new patterns of  precipitation; the proba-
bility of downfall of trees generated by higher  wind-speeds; local climatic changes 
caused by changes in  temperature, etc.

An ideal rational energy sector learning process would encompass  participa-
tion of agents knowledgeable about the weaknesses of the system, climate change 
impacts and   solutions  to increase system  robustness. Agents should give out  infor-
mation openly and act in a spirit of cooperation. this would be needed to ensure 
that new  knowledge is generated based upon a comprehensive understanding of 
existing  information. next, appropriate actions based on knowledge  would include 
 flexibility in reaching agreement between energy system  agents on reallocation 
of funding and on reorientation of  investments. Finally, decisions made would be 
implemented.

however, national energy sectors are typical of  technology systems with strong 
organisational field characteristics constraining such an ideal and broad approach 
to  learning and  flexibility in acting, as sketched in the previous section. they have 
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typically evolved historically with institutionalised forms of interaction between 
agents. these put a strain on  learning by interaction and favour technological tra-
jectories that promote  learning by doing in a single-loop way.

Development of the Norwegian energy sector

the  norwegian energy system evolved under a social contract with the govern-
ment to provide abundant  power supply for industrial development and  economic 
growth in return for  resources and legal basis enabling massive development of 
 large-scale  hydropower. Strong cooperative ties between agents in the system 
(producers,  technology suppliers, large industrial consumers and the state energy 
agency) made norwegian energy a success story. the abundant mountainous river 
systems were tamed and complex  engineering projects carried out giving  norway 
an energy system highly dependent on  electricity (nearly 100% hydropower), and 
with a web of transmission lines  transporting power from hydropower-rich areas in 
the western and northern mountainous areas down to population-dense areas at the 
coast. Sector agents (predominantly engineers) developed a great sense of pride in 
belonging to one of the most prestigious national economic sectors.

the other side of the coin of this success story was an energy system  highly 
specialised in hydropower and relatively ‘vulnerable’ due to its dependence on one 
source of supply and the need to transfer power over long distances, across moun-
tainous areas susceptible to rough  weather conditions. Until the 1990s, this was no 
major problem. A major surplus capacity had been developed, reflecting the many 
large-scale  development projects carried out despite major overruns of initial cost 
estimates, and the sector had so far managed to attract high-quality engineers for 
 maintenance.

this specialisation led the norwegian energy system into a  competency trap, 
with hydropower engineers sharing technical  norms and routines about how things 
should be done to secure supply.  Values concerning the societal benefits of  continued 
large-scale hydropower development were also shared in the sector (nilsen and thue, 
2006, p. 47). Alternative  investments were seen as either too small or too differ-
ent to fit in with the logic of rapid system expansion. Critiques of this logic – from 
 scientists detecting negative ecological effects of large-scale hydropower; econo-
mists pointing to the societal economic losses from the  engineering logic of large-
scale development at any  costs; energy system specialists pointing to the need for 
 diversification and the economic rationale of giving focus to  demand-side man-
agement rather than further expansion of supply – were fended off more or less in 
unison by hydropower sector agents. even the state  regulatory agency shared their 
 norms and  values, which led some scholars to denote the norwegian energy system 
as a hydropower-corporatist regime (midttun, 1987).
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in 1991, the  norwegian parliament introduced a new market-based  electricity 
trading regulation; new formal institutions challenged existing informal  institu-
tions. power suppliers were now allowed to compete for customers across former 
local monopoly areas. A functional split was made between monopoly activities 
(operation of the  grid) and activities subject to competition (production and sup-
ply), with the former subjected to incentive regulations aimed at cutting  costs of 
operating and maintaining the  grid. investments came to a halt due to  market-
based risks and falling prices resulting from massive existing surplus capacity. 
the engineering norm was replaced by a norm of  economic rationalisation, cost 
minimisation and paying dividends to  shareholders. Restructuring of the sector 
introduced private  business logic with  outsourcing of functions (engineering, con-
struction,  maintenance) and lay-off of personnel. in other words, it involved a sub-
stantial replacement of the  goals of  security of supply and  maintenance with cost 
minimisation and maximisation of dividends to  shareholders.

during the following decade, demand growth caught up with the surplus capac-
ity and  security of supply concerns grew after several incidences of particularly 
low seasonal  rainfall. higher prices increased the willingness to invest , but interest 
was primarily directed towards further hydropower  development, despite its poten-
tial  vulnerability to low  precipitation incidences , thus indicating that old compe-
tencies and  norms still prevailed in the system. into the 2000s, those speaking out 
for greater  diversification in  energy carriers and energy sources found a greater 
stronghold among norwegian politicians, with state support granted to invest-
ments in district-heating systems based on  biomass and wind power. So far this has 
attracted little interest, partly because the support system is far less ambitious than 
that seen in other european countries.

More recent considerations: adaptation of the energy sector

Against this background, discussion about adaptation to  climate change has started 
in the norwegian energy sector. our research is still in progress, but a few observa-
tions illustrate how institutional factors appear to influence the choice of strategies 
for  learning about climate change, about its effects on the energy system and about 
future action.

the rational adaptation model would predict a broad evaluation by energy system 
agents of all major climate change effects, energy system weaknesses and possible 
 solutions in response to the challenges of climate change.  So far, the work  carried 
out by the norwegian  Watercourses and energy directorate (nVe), the agency 
responsible for national long-term energy supply  security, has been quite narrow 
in scope. the directorate’s department of hydrology together with the norwegian 
meteorological institute carried out a major project in 1996–2000 on the effects of 
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climate change on hydrological balances in norway. this work was funded by the 
norwegian Association of power Suppliers and the Research Council of norway. 
the main focus was how climate change would alter  precipitation levels, patterns 
of water flow and affect the  risk of flooding in  rivers and security of dams in  hydro-
power  reservoirs. the work has resulted in  flood maps being created for different 
regions in norway, serving as input to further municipal  planning work.

this cognitive focus on  hydrology indicates institutional influences on the inter-
pretation of climate change  impacts on the norwegian energy system – a framing 
effect.  hydrology and flood prevention is a main competency area of the nVe, in 
addition to its  responsibility for long-term energy security more generally.  Well-
known problems like  flooding have simply received more attention at the cost of 
more uncertain effects, like  landslides or changes in wind patterns. Yet another 
potential cognitive bias comes from the main conclusion drawn from the work by 
the nVe: ‘climate change will be beneficial for  hydropower production in norway 
and the rest of the nordic area.  more stable runoff to the reservoirs throughout 
the year and an increase in total runoff will give higher production’ (nVe, 2006). 
this might be an expression of a ‘focusing effect’ – a prediction bias occurring 
when people place too much importance on one aspect of an event, causing error 
in accurately predicting the utility of a future outcome. Such cognitive biases could 
potentially be  constraints for a far broader evaluation of climate change impacts on 
the norwegian energy system.

An area where  knowledge availability and gathering are still scant in the 
norwegian system regards the potential effects of climate change  on   electricity 
infrastructure that stretches through  landscapes already experiencing tough  climatic 
conditions. to be sure, much of the  infrastructure is already well built for rough 
 weather conditions, and the scant attention could reflect  complacency, given the 
still weak understanding of second-order climate effects. A recent report  concluded 
that increased frequency of landslides and melting of  permafrost in mountainous 
areas, affecting unstable landmasses, could be expected from the higher frequency 
and intensity of  rainfall in parts of norway (Førland et al., 2007). this  know-
ledge has so far been poorly connected to the location of local and  central energy 
infrastructure.

A recent march 2008 landslide in the town of  Aalesund, resulting in several 
deaths, focused media attention on the general lack of mapping of areas in norway 
exposed to landslides, a critique valid also for local energy infrastructure  expo-
sure. history has recorded catastrophic landslides affecting  hydropower facilities. 
After heavy rains in 1963, landslides into the  Vaiont reservoir in  italy caused 
the stored water to spill over the dam, sweeping away the village of  longarone 
and  flooding nearby hamlets; some 2000 people drowned (hendron and patten, 
1985). 
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A closer look at existing local energy  planning documents in norway1 shows 
that few if any local energy companies by march 2008 had included any evalu-
ation of their facilities’ exposure to climate change. nor had such an evaluation 
been ordered by the  regulatory authorities. the nVe had started work aimed 
at increasing attention among local energy system  operators to the possible 
need for new  networks to endure greater strains from climate change-induced 
phenomena such as  icing, potentially a problem in  wintertime due to more days 
around freezing point, combined with greater air humidity.  ice on the instal-
lations frequently destroys wires, attachment points and pylons of norwegian 
electricity infrastructure. Climate change has not yet figured as a prominent 
driver of decisions, as illustrated by the current heated discussion in norway on 
whether electrical cables should be buried underground or not. When the nVe 
in late 2007 hosted its annual ‘energy days Conference’, the major annual 
 gathering of energy industry representatives in norway, burying of the  grid 
was a topical issue, engaging also the minister of energy in her address to 
the conference. the conflicting stances are between  industry seeking to avoid 
additional  costs from burying cables against local groups protesting against 
the degradation of aesthetic nature  values from overhead pylons and cables.  
the climate change exposure of the grid, with more icing and higher frequency 
of lightning affecting overhead facilities, has not received much attention – 
 especially compared to other european countries (Commission of the european 
Communities, 2003). 

hence, at the start of 2008, adaptation work in the norwegian energy sector 
was still characterised by scattered  information gathering and no well-system-
atised, broad-scope  learning processes. those involved were first and foremost 
agents at national regulatory level and less often the local energy systems agents 
(i.e. those actually operating the exposed infrastructure).  the lack of attention at 
the local level could be interpreted institutionally, as representing a  perception of 
 complacency that ‘we have ridden off storms before’ and are well prepared for 
new ones. Signs of imperfect preparedness are clear, however.  Winter storms, 
icing and heavy  snowfall in parts of norway in recent years have crashed many 
grids and blacked out local communities , with some consumers experiencing cut-
off of  power for a prolonged period. For instance, the storm Narve affected parts 
of norway badly in January 2006, caused major devastation of the central and 
local grids,  leaving the entire north of norway dependent on supply via the grid to 
 Sweden and  cutting  power for thousands of people, many of them without  power 
for more than a week. one argument heard about why the storm created such 
 devastation was that it came in from a different direction than normal  storms, 

1 local energy companies are ordered by regulation to make local energy plans and power system plans.
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showing that adaptation to past experience is no guarantee for preparedness for 
future climate change  effects.2

two reports published by norwegian defence Research establishment (FFi) in 
2000 and 2001 concluded that the norwegian energy system had major flaws in 
 robustness to external events, with formal institutional changes after the 1991 transi-
tion to a market-based regulatory regime partly to blame for increased  vulnerability 
(Rutledal et al., 2000; Fridheim et al., 2001). the reform’s division of grid and pro-
duction was accompanied by highly reduced  incentives for the still-regulated grid 
companies to keep up  maintenance efforts. Continued increase in  vulnerability is 
expected unless measures are taken, according to one of the reports (Fridheim 
et al., 2001). the other indicates that changes in the sector’s professional  demog-
raphy (from an engineer-dominated to an economist-dominated  industry) after the 
1991 reform influenced  culture and cognitive scopes in the sector. this noticeably 
altered the former prevailing culture and norm of ‘overinvestment’ in  dimensioning 
of grids and level of maintenance towards ‘social–economic feasibility’ as the domi-
nating norm, in reality leading to an ‘underinvestment’ problem in many com panies 
(Rutledal et al., 2000: p. 25). this has implications for both  learning and  acting 
capacities. the  ‘learning by doing’ routines of the sector have changed following 
significant  outsourcing as short-term contracts of system robustness maintenance. 
the  ‘learning by interaction’ routines have also changed, from engineers meeting 
engineers to economists interacting with economists;  outsourcing has fragmented 
and delayed  learning processes. While the grid seems to be a weak point of the 
system, far fewer  resources are invested in maintenance than before  deregulation, 
mirroring goal replacement discussed earlier (Rutledal et al., 2000). the challenges 
of  climate change have so far not affected this picture, as illustrated by the plans 
presented for  investments in the central, high-voltage grid between 2005 and 2020 , 
which do not refer to climate change or changes in  weather at all (Statnett, 2005).

even though the  regulatory bodies are aware of these  institutional influences, 
they face problems in finding solutions – economic incentives given are too weak 
to prompt an adequate increase in maintenance.  this, combined with the focus on 
higher financial surplus in the sector, contribute to an impression of an organisa-
tional field having taken on a culture for short time scope, reducing the capacity 
for learning and acting on climate change.   the fragmentation caused by unbund-
ling of the sector has the potential of further reducing possibilities for coordinated 
learning and action, use of holistic systems approaches, and alternative thinking 
‘outside the box’. 

A final comment on institutional constraints follows from the still quite narrow 
focus on strategies to increase the robustness of the norwegian energy system.  From 

2 inger ha hansen-Bauer, senior research fellow at the  norwegian meteorological institute, pers. comm.

www.nve.no/modules/module_111/news_item_view.asp?iNewsId=28671&iCategoryId=1523
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a rational viewpoint, a range of technical investment  alternatives exists that could 
assist in balancing the system at a higher level of robustness.  Retrofitting would 
include proper maintenance  and strengthening of existing technical  structures on 
the supply side; scaling up dams, cables and pylons to withstand greater loads 
expected from  precipitation,  landslides,  wind,  ice,  snow, lightning, etc. it could also 
include installing more energy-efficient gear to save energy and reduce the need 
for erecting new vulnerable structures for production/transmission. For instance, 
 decentralisation would imply strengthening of production capacity close to or at 
consumption sites as an alternative to development of vulnerable long-distance 
transmission  grids.  Diversification in primary energy sources and energy carriers 
would entail taking a broader scope, choosing less vulnerable energy sources and 
carriers.  Relocation of existing production and transmission facilities to safer loca-
tions could typically be burying cables underground to make them less vulnerable 
to  wind, lightning,  icing and downfall of trees. Modification of nature conditions 
would entail such things as cutting down  vegetation and planting new  species of 
 vegetation to hinder downfall of trees on installation or modification of geological 
structures for the same purpose.

presently, a clear cognitive bias appears in the adaptation measures discussed 
in the norwegian energy sector, with most of the focus given to retrofitting on the 
supply side (production and transmission)  and modification of the environment. 
diversification in the norwegian energy system proceeds slowly, without adapta-
tion to  climate change as a decision-premise either to speed up diversification or to 
influence the choice of alternatives based on evaluation of their robustness in case 
of higher frequency of more extreme climate conditions in norway (for example 
the robustness of  wind power towers erected). the slow speed of diversification 
is consistent with a  lock-in effect on  hydropower; many of the new  development 
projects given a go-ahead in norway in the past year have been small  hydropower 
projects. decentralisation lost focus after the 1991 market reform abolished the 
focus on local  security of supply, when the new goal of cost minimisation at the 
national level gave priority to inter-regional trade in  electricity.   decentralisation 
has so far not been relaunched as a  climate change adaptation strategy. demand-
side measures have never been given any great priority among  norwegian energy 
system agents due to low energy prices and focus on the abundant opportunities for 
further development of  hydropower. So far, no efforts have been made to include 
demand-side measures in a climate change adaptation strategy.

Concluding remarks

We have suggested that an institutional perspective adds crucial insights on 
constraints to adaptation in societal sectors. Formal and informal institutions 
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(regulations,  norms, values and cognitive scopes), and their  impacts on the   capacity 
to learn and  act on  climate change, are too often neglected in the adaptation lit-
erature. We argue that even with technological, financial and human  resources in 
place, institutional factors may still hinder their wise deployment and use in cli-
mate change adaptation, due to strong  path-dependencies. A conscious adaptation 
strategy needs to be aware of institutions, like norms and values, in order to either 
measure them for  legitimacy purposes or enact processes of institutional change 
when they act as  barriers to adaptation. Some  institutions may pose absolute limits 
to adaptation but others will be malleable.  path-dependency does not mean that 
all other options are closed for the future in a deterministic fashion, but mean that 
decisions at one point in time can restrict future possibilities (thelen, 1999, p. 394). 
Climate change may be a critical junction along the way, eventually prompting 
change.

We have used the  institutional framework to discuss institutional constraints 
to adaptation in the norwegian energy sector.  institutional factors help explain 
the interpretation or framing of climate change  vulnerabilities and  solutions dis-
cussed to date by sector agents as well as their overall scant attention to adaptation. 
Regulations, routines, norms, values   and  cognitive views appear with sometimes 
forceful effects in narrowing the scope of  learning and acting on the problem and 
its solutions.   

With empirical work to continue on adaptation in the norwegian energy sector 
(national and local levels) and with similar comparative studies planned for  Sweden, 
our research will continue refining the analytical framework, aiming at making it 
applicable as a tool for analysing  institutional limits to adaptive capacity  across not 
only  energy systems but different  socio-technical systems more generally. 
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Introduction

there is considerable  evidence that rural economies in Africa use diverse strategies 
to adapt to environmental  variability and change (davies, 1996; Scoones, 1996; 
mortimore, 1998; mortimore and Adams, 2001; eriksen et al., 2005). this finding 
is reiterated in to the context of  climate change (for example thomas et al., 2007). 
much of the  evidence so far, however, has been location-specific and has not 
drawn out commonalities between  context-specific adaptations, particularly on 
how they are  accessed, by whom, and their relevance for policies and  planned 
adaptation responses to  climate change. it is thus not clear to what extent location-
specific findings provide useful lessons for  adaptation policy and  practice, and what 
 opportunities and barriers may exist. We address this gap in the understanding of 
adaptation by comparing local adaptation responses to similar climatic events in 
rural societies across three case study locations in   South Africa,  tanzania and 
 Uganda. the chapter captures the diversity of adaptation actions in a wide range of 
livelihood contexts that include economies with  arable farming,  livestock,  fisher-
ies,  forestry, and strong urban linkages through  migration, arguing that there are 
common  constraints to  accessing adaptation strategies. in other words, it is wide 
resource access and appropriate governance structures that are the keys to  successful 
adaptation.

Theorising adaptation

We draw on theories on  entitlements and access (Sen, 1981; leach et al., 1999; Ribot 
and peluso, 2003) to conceptualise  barriers to and opportunities for adaptation in 
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terms of access to resources mediated by  institutions. Adaptation, in the context 
here, is an active set of strategies and actions taken in reaction to or in anticipation 
of change by people in order to enhance or maintain their  well-being, broadly 
defined. inevitably these strategies are location and context specific. indeed, 
morton (2007) suggests that factors such as the integration of agricultural and 
non-agricultural livelihood  strategies and  exposure to various  stressors, ranging 
from natural  stressors to those related to  policy change, make adaptation difficult 
to model and predict for smallholder and  subsistence agriculture. Faced with this 
 complexity various suggestions and typologies are proposed for how adaptation 
progresses in  subsistence economies. thornton et al. (2007) suggest that  inten-
sification,  diversification and increasing off-farm activities are the most common 
adaptations in pastoralist settings, while mortimore and Adams (2001) and eriksen 
et al. (2005) observe, in addition, the use of greater  biodiversity within  cropping 
systems and use of open access resources such as wild foods. Arun Agrawal and 
nicolas perrin, in Chapter 22 of this volume, suggests that all strategies in rural 
institutions in effect involve functions that pool and share risks through  mobility, 
storage,  diversification,  communal  pooling and  exchange.

here we observe adaptations as falling predominantly into three main catego-
ries. these are  diversification of livelihoods, the use of  local-based knowledge of 
resource systems, and the use of existing or extending  social networks to share 
 risk. each of these types of adaptation relies on differing bundles of resources 
although there are interactions between them.

livelihoods are composed of ‘the  assets (natural, physical, human, financial 
and   social capital), the activities and the access to these (mediated by institutions 
and social relations) that together determine the living gained by the individual 
or household’ (ellis, 2000, p. 10).  households, or  communities, that have access 
to natural capital assets are able to benefit from a range of  ecosystems services, 
in particular the provisioning and regulating  services of  ecosystems upon which 
many rural livelihood activities depend (millennium ecosystem Assessment, 
2005) .

livelihood diversification includes  ‘on-farm’ diversification (for example, 
keeping  livestock in addition to cultivating crops), other natural resource access 
 diversification (for example, fishing and collecting forest products) and  non-farm 
diversification (for example, engaging in  migrant labour in cities) (ellis, 2000). 
Access to natural resources and the  benefits of  ecosystems services, and hence 
the ability to diversify into natural-resource-dependent activities is mediated by 
institutions and also depends on households possessing other types of assets, for 
example human or social capital. livelihood diversification has been recognised as 
having the potential to alleviate  poverty as well as reduce  vulnerability to  shocks 
(ellis, 2000; ellis and Freeman, 2004) .
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 local knowledge is the unique  knowledge developed over time and held by a 
given  culture or society, and existing outside a scientific domain (Warren et al., 
1995). it is often largely informal, largely tacit and closely linked to social insti-
tutions that maintain and evolve such  knowledge over time. the role of  local 
knowledge has received increasing interest in adaptation studies, particularly in 
the  Arctic (for example Riedlinger and Berkes, 2001; Ford et al., 2006). At the 
same time, its status in relation to scientific  knowledge (Agrawal, 1995) and its 
relevance in the face of future  climate change remain contested. here, we address 
the role of different forms of  local knowledge providing assets for households that 
can be used for adaptation.

 Social networks comprise links or relationships between individuals and exist 
within and between households, communities and  institutions of  governance. 
Social links can be described in terms of social capital assets since they can 
be used to facilitate productive activity (Coleman, 1988) or coordinated action 
(putnam et al., 1993).  Social links can provide households with access to social 
capital  of different types:  bonding social capital from strong links with relatives, 
close friends and neighbours,  bridging social capital from weaker links with 
 others in the village or local area and linking social capital   with outsiders to the 
village who have superior political or economic  power (Woolcock, 2001).

having classified  adaptation strategies into three types, the critical barriers to 
action include the access to these, and the  institutional and social mediation of 
this access. We focus on this access issue in order to identify who adapts and, crit-
ically, who is left behind in such processes and the role of  institutions and  proc-
esses of governance in facilitating or hindering access to adaptations. According 
to Susi moser in Chapter 20 there is a growing need to understand the social 
dynamics that act through  governance structures and mechanisms to motivate, 
facilitate or constrain adaptation.

Changing governance: the context

there has been a continuous process of change in governance  structures over 
the past decades, with trends towards  decentralisation and the so-called hollow-
ing-out of the state in terms of its core responsibilities in parallel with the rise 
of supra-national global governance structures. these trends are nowhere more 
apparent than in many African countries during the post-colonial period of the 
past 40 years.  decolonisation, political upheaval and civil war,  liberalisation 
of trade and agricultural markets, economic reforms and the replacement of 
 traditional forms of governance with centralised and latterly  multi-level gov-
ernance structures have all influenced changes in governance (Robinson and 
White, 1999).
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in  Uganda, a wide programme of reform has been undertaken by the  government 
since 1987 with respect to the  economy, the judiciary, administration and politics, 
an important component of which has been decentralisation  (Francis and James, 
2003). Under decentralisation, new institutions of local government have been 
formed at multiple levels from the  community level to the district, with links to 
central government. As in Uganda, local government reforms have been under-
taken in  tanzania over the last decades, especially since the  implementation of the 
local government Reform programme from the late 1990s, building on reform 
efforts started during the 1980s. the relevance of these reforms to adaptation strat-
egies was pointed out in tanzania’s national Adaptation programme of Action 
 (nApA), though without going into much detail on the nature of linkages (URt, 
2007). in  South Africa the transition to democracy in 1994 led to reintegration of 
the former homelands (including the areas covered in this chapter) with the rest 
of the country, and has been accompanied by the establishment of new govern-
ance structures and  policy frameworks to which all South Africans have statutory 
 access. there are now three levels of governance: national, provincial and local 
(including district municipality and municipality). however, the existence of trad-
itional authority is also enshrined in the constitution, and there is, at times, an 
uneasy relationship between the two governance forms, leading to gaps and over-
laps in responsibilities.  

Methods and data

the chapter draws on three studies in rural communities that assess how  social 
institutions influence  access to adaptations to experienced  climate impacts such as 
 droughts, floods and climatic trends in South Africa, tanzania and  Uganda. the 
 ipCC Fourth Assessment report highlights  Africa as particularly vulnerable to the 
adverse impacts of  climate change, reflecting both  exposure and  social vulnerabil-
ity. Based on an aggregate index of social vulnerability to  climate-change-induced 
changes in water availability that ranks countries in  Africa (reported in Vincent, 
2007b), Uganda is the sixth most vulnerable country, tanzania the tenth most vul-
nerable, and South Africa the 45th most vulnerable country in the continent (see 
Figure 28.1). however, this  vulnerability index explores national level determinants 
of  vulnerability and thus masks sub-national variation. By comparing the mecha-
nisms by which adaptation to the impacts of  climate variability and extremes occurs 
in the policy, social and  environmental contexts of these three African countries, 
we demonstrate similar patterns in location-specific determinants of the ability of 
 households and communities to adapt to climate change.

Fieldwork in  South Africa was conducted between october 2004 and February 
2005, in tanzania between July and december 2006, and in Uganda between 
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november 2003 and April 2004. data on adaptation  responses and the character-
istics of the  households and institutions in the studied communities were collected 
using household surveys, semi-structured interviews and participatory-style group 
exercises and meetings (goulden, 2006; Vincent, 2007a) . eighty-five  households 
were surveyed in South Africa, 140 in tanzania and 80 in Uganda. Key charac-
teristics of the samples and locations are shown in table 28.1 and Figure 28.1. 
these exhibit differing natural  resource and  livelihood contexts. in all fieldwork 
locations, crop and  livestock  farming are common activities, and in the tanzanian 
case forest resources are also important, whilst in Uganda the lakes and  wetlands 
provide  fishing-related and other livelihood activities. the South African village 
exhibits a diverse pattern of livelihood activities since non-natural-resource-based 
activities have become increasingly important. the cases experience some similar-
ity in the climatic contexts, all three villages having suffered  droughts in recent 
years and the villages in South Africa and Uganda having experienced the  impacts 
of  flooding events.

in order to investigate the hypothesis that  barriers to adaptation arise from the 
inability to access resources and that  access is mediated by social institutions, in 

Figure 28.1 locations of study sites within the landscape of vulnerability of 
African countries to climate change.
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the next section we examine the opportunities and barriers to adapting for the three 
cases by first focusing on the types of adaptation that are used, then by looking at 
 access to these adaptations and finally by  examining the role of  governance  insti-
tutions and policy in providing access  to these adaptations. We then finish with a 
discussion of the implications of our findings.

Opportunities for adaptation and  barriers to adapting

table 28.1 shows examples of the adaptations that have been taken in response 
to  climatic stresses for the different case studies, classified into three types: 
those based on  livelihood diversification, local-knowledge-based adaptations 
and adaptations based on  social links. many of the observed adaptations relate 
to  livelihood diversification. they involve a range of natural resource depend-
ent livelihood activities and include aspects of  flexibility in livelihoods over time 
and space and the  mobility of people. three different types of livelihood   diver-
sification are observed: concurrent, spatial and temporal.  Concurrent diversifica-
tion refers to doing different activities at the same time,  temporal diversification 
involves changing activities over time and  spatial diversification refers to doing 
activities in different locations (goulden, 2006). opportunities for non-natural-
resource-dependent activities are limited in the tanzanian case compared to 
the South African case. in the Ugandan case, many of the activities that are not 
directly dependent on natural resources, such as small businesses and trading, are 
indirectly related to natural resource abundance since the strength of the local 
 economy depends on fish catches. in all three cases we see that  knowledge of 
local natural resources  such as wild plants is used for providing alternative foods 
in the case of  drought. traditional  practices are also observed such as  forecast-
ing or spiritual rituals. local knowledge also provides  access to adaptations that 
require some skill or  knowledge of traditional ways of doing things, for example 
salt-making and brewing.

Social links provide an important source of adaptations in all three of the 
cases. links with relatives and friends are important for the adaptations used 
in the tanzanian and Ugandan cases. many of the  social capital based actions 
happen at an individual or household level, for example borrowing food from 
friends or relatives, but some are  collective actions involving many members of 
the  community, for example the setting up of and  participation in credit groups 
and  fishing committees. government assistance also plays a role, particularly 
in South Africa, where absolute  vulnerability is being reduced by the increas-
ing availability of long-term predictable  cash transfers through social protection 
programmes, such as the old  age pension and child support grant. in tanzania, 
government assistance is restricted to  emergency food aid and some limited 
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table 28.1 Location, livelihood, climate variability and examples of adaptation to 
climate stresses for study areas in South Africa, Tanzania and Uganda

 South Africa tanzania Uganda

location one village in a 
dryland region; 
former Venda 
homeland in 
northern limpopo 
province; 85 
households 
surveyed

two villages in dry-
land areas, Bahi 
and Chamwino 
districts in 
dodoma Region; 
140 households 
surveyed

two villages on the 
shores of lake 
Kyoga (Kamuli 
district) and 
lake Wamala 
(mityana district); 
80 households 
surveyed

natural 
resources 
and 
livelihoods

northern foothills of 
the Soutpansberg 
mountains; legacy 
of arable and pas-
toral farming but 
now more diversi-
fied non-agricul-
tural livelihoods

Savanna landscape 
with mainly hill 
forests. mixed 
livelihoods based 
on arable and pas-
toral farming and 
forest resource 
use

Shallow lakes, wet-
lands and farm-
land that support 
mixed livelihood 
activities based 
on arable farm-
ing, livestock and 
fishing

Climatic trends 
and extreme 
events

high inter-annual 
variability punctu-
ated by floods and 
droughts in recent 
memory

high inter-annual 
variability in 
rainfall. long 
oral history of 
droughts and fam-
ines. perception 
of decrease in 
rainfall

Flooding and 
drought events and 
cyclical variabil-
ity in lake area, 
farmland area and 
fish catches

livelihood  
diversification- 
based  
adaptations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Concurrent diversi-
fication Seeking 
employment/
setting up micro-
enterprises 
irrigation

   Brewing
 Temporal  

diversification 
Substituting foods 
modifying plant-
ing dates 

Spatial and tempo-
ral diversification 
purchasing fodder 
for livestock 
gathering wild 
fruits/animals 
migration 
 

Concurrent 
diversification

Change to cash crops 
and more drought-
tolerant crops

Charcoal making 
Selling firewood 
Selling water 
Spatial 

diversification 
expand or move 

farm to new areas 
(incl. clearing  
forest lands)

Spatial and  
temporal 
diversification 

Seasonal labour 
within and  
outside village 

migration  
to towns

Concurrent 
diversification

Adopting a range of 
natural resource 
(nR) depend-
ent and non-nR 
dependent 
activities within 
the household to 
spread risk and 
increase income 

Temporal 
diversification 

Swapping to new 
livelihood activities 
as activities fail 

Spatial 
diversification 

Changing location 
(migration) or 
activities in several 
locations
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schemes, such as  seed distribution,   whilst in Uganda government assistance is 
generally only available in the form of  food aid for exceptional emergencies and 
is often inadequate.

table 28.1 shows examples where  livelihood diversification, local knowledge and 
social links are able to enhance adaptation to  climate impacts. however, there are 
some cases where these strategies are less effective in enhancing adaptation or even 
may hinder adaptation. For example, concurrent livelihood  diversification does not 
reduce vulnerability  if all activities are impacted by an extreme climate event, for 
example if all activities depend on variable natural  resources. Some  responses may 
reduce resilience to subsequent   climate impacts, for example those people that 
used  temporal diversification by swapping from fishing to cultivating the dried-up 
lake bed when  lake Wamala receded were then vulnerable to the rapid expansion 

table 28.1 (cont.)

 South Africa tanzania Uganda

local-
knowledge-
based 
adaptation

moving to better 
pasture

gathering wild fruits 
and animals

Consumption of 
forest fruits and 
vegetables 

traditional wells 
tree species protected 
traditional crop vari-

eties (change away 
from)

traditional weather 
forecasts and 
rainmaking 

Selling of forest 
products

Salt-making, brewing

harvesting wild 
swamp plants  
during famine

Spiritual  rituals 
when lake 
Wamala receded 

Knowledge of previ-
ous recession and 
expansion of lake 
prevented some 
households from 
cultivating the 
lake bed

Social-links 
based adap-
tation 
 
 
 
 
 
 
 
 
 
 
 
 

Borrowing food 
from friends and 
relatives 

Seeking government 
assistance 

moving away to stay 
with relatives for 
work 
 
 
 
 
 
 
 

informal ‘food loans’ 
among villagers 

Barter trade (for 
example exchange 
tomatoes for 
grain) 

exchange of live-
stock for food 

informal credit 
Remittances 
livestock trustee-

ship (for milk, ox 
ploughing) 

government assist-
ance and ngo  
support schemes

Seeking loans or gifts 
Remittances 
Seeking shelter or 

employment from 
other households 

moving away to stay 
with relatives for 
work 

participation in 
fishing or credit 
groups 

Spiritual rituals 
Village committees 

seek emergency 
food aid from dis-
trict government
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of the lake and  flooding of their crops a few years later. Another example is that 
of strong social links between fishers, which can mean that they resist attempts at 
 co-management and  fisheries regulations that are designed to promote sustainable 
fishing . in the tanzanian case, several respondents attributed recent  droughts to 
loss of traditional beliefs and the adoption of new  religions. however, such  beliefs 
do not appear to be a significant barrier to actions taken to adapt to  droughts , as 
have been suggested in other cases (see Chapter 6 by Anthony patt). however, this 
does emphasise the need to understand local  perceptions of  environmental changes 
and their causes.

in table 28.2 we see that  access to many of the adaptations is governed by 
a number of attributes of  households and individuals including  wealth,  gender, 
 age,  health, available labour, skills and social  links (or  natural, physical, financial, 
human and  social  capital). We group the examples in table 28.2 by those where 
 gender and  age influence access to adaptations and those where  wealth, in its broad 
sense, influences access to adaptations.

many adaptations based on livelihood diversification are difficult for the more 
vulnerable groups to access such as women,  elderly and the poorest households. 
nevertheless, even limited diversification of livelihoods , such as  temporal diver-
sification, can provide some resilience  or coping ability to these more vulnerable 
households. Since women, the  elderly and the poorest households have fewer alter-
natives, adaptations based on local knowledge or  traditions can be important, but 
access to them can be reduced either because of  gender constraints or because the 
activities of the  wealthier households and social and  environmental changes  have 
reduced the availability of the necessary resources. We see that access to  bridging 
and linking social capital can be important for access to several types of adapta-
tion including,  spatial diversification, government assistance and for the function-
ing of  collective action groups but is less available to poorer or  female-headed 
 households. Bonding social capital is less able to provide access to adaptations, 
especially when climate impacts affect all activities and households in the vil-
lage and the surrounding area. however, those with fewest alternatives often rely 
proportionately more on  bonding social capital than other types of mechanism for 
adaptation, as a last resort.

individuals’ perceptions of changes that they have experienced can influence 
their choice of adaptations. For example, people living on the shore of  lake Wamala 
in  Uganda had experienced a  collapse in the fishery and  fishing-based  livelihoods 
when the lake receded between 1991 and 1994. Although people were not always 
in agreement as to the reason for the changes they saw in the lake, there was a 
 perception that human activities had harmed the fishery and this motivated some of 
the fishers and government  fisheries department officials to set up and participate 
in  co-management of  fisheries. others responded by diversifying their  livelihoods 
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table 28.2 Access to adaptations by type of adaptation depends on gender, age 
and wealth

 

Access to livelihood-
diversification-based 
adaptations

gender and age Wealth

Women and elderly 
have less access to 
diversification options 
requiring good health, 
physical strength and 
mobility, for example, 
livestock keeping, wild 
fruits, hunting, charcoal 
 making and migration 
for seasonal labour

Stage in life of household 
head influences motiva-
tion for and access to 
diversification options

Access to diversification 
increases with wealth. 
poorer households 
restricted to low-income 
natural resource based 
activities and temporal 
diversification

Richer households more 
able to access concurrent 
and spatial diversification 
that requires capital and 
labour, such as irriga-
tion, farm expansion and 
livestock keeping

Access to local-
knowledge-based 
adaptation

Some traditional options 
are not accessible to all; 
for example, women 
depend on trusted men 
to be able to move to 
better pastures 

local-knowledge-based 
options are undermined 
by social and envi-
ronmental changes, 
affecting women and 
elderly who have fewer 
alternatives

Strategies accessible to 
richer households, such as 
forest clearing for sesame 
growing and charcoal 
making, restrict poorer 
households’ access to 
traditional strategies such 
as use of wild plants and 
animals

Some cases of traditions hin-
dering access to options 
such as ox-ploughing

Access to adaptations 
based on social links 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Younger households 
with migrant workers 
have more linking and 
bridging social capital 
than other households, 
enabling them to access 
government assistance 

older members of the 
community more likely 
to be members of burial 
groups

older female headed 
households restricted to 
bonding social capital 
within the village, often 
insufficient for respond-
ing to covariate risks 
from climate

Richer households are more 
likely to have links with 
politically or economi-
cally influential  people 
outside the village 
(linking social capital), 
giving improved access to 
adaptation options

the poorest and displaced 
persons tend to have less 
access to strong social 
links, less education, less 
capital for collateral, less 
ability to repay favours or 
fewer kin, although they 
often rely on assistance 
through social links as a 
last resort
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so as not to rely on the fishery because they had a perception that a collapse in the 
fishery might well happen again in the future .

in  tanzania, perceptions of drier  weather have led to widespread change in crop 
varieties over the last few years . not all farmers have access to  alternative seeds, 
however. For example, government-run seed support ahead of the rainy season in 
2006 was given on the condition that farmers ploughed and applied manure on 
their lands prior to receiving  seeds. due to labour and money shortages, some 
poorer farmers were unable to fulfil the conditions, and as a result did not collect 
or sow the  drought-tolerant seeds.

in  South Africa, access to formal  policy frameworks and the assistance that 
they provide to households  in adapting, such as the availability of  drought recovery 
funds from the department of Agriculture, are very much contingent on individuals 
being aware that such opportunities exist. men tend to have very different human 
capital, through the legacy of better  education, with also more linking social capi-
tal across a wider spatial area, due to their  participation in labour  migration. they 
are thus more likely to hear about such opportunities than  elderly women who are 
less well educated and typically rely on social capital within the village where they 
have spent most of their lives.

in table 28.3 we summarise how  governance institutions and policies influence 
the types of adaptations that are available and which members of society have 
access to these. We find that aspects of  governance can have a positive or negative 
influence on people’s access to adaptations. the  multi-level aspect of governance 
has played a role sometimes in facilitating and sometimes in hindering access to 
 resources that constitute  adaptive capacity.

local- or village-level  governance institutions such as  local councils and com-
mittees, credit groups and  fishing committees can facilitate access to  livelihood 
 diversification and adaptations based on  social links. however, inadequate  capacity 
and corruption or mismanagement in both central and local government  institutions 
can limit the ability of government schemes or policies to strengthen  livelihoods. 
this is particularly a danger in underfunded local government institutions.

in the tanzanian and  Ugandan cases certain government schemes or policies 
can  limit adaptations . in the tanzanian case, government initiatives were some-
times in  conflict with  traditional knowledge. in the Ugandan case, for fisheries 
 co-management on lake Kyoga, conflict  between fishers and the national and 
regional state institutions appeared to occur because the  goals  of the state institu-
tions did not match the  goals of the local  population. this difference in goals is not 
easily resolved due to the  poverty and pressing  livelihood needs of the  population 
and therefore represents a considerable barrier or even a  limit to successful  co-
management and arguably to long-term adaptation  .
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table 28.3 Governance institutions and policy influence on access to 
adaptations

  
 
 

positive influence of 
governance institu-
tions and policy on 
access

negative influence of 
governance institu-
tions and policy on 
access

 
other factors influ-
encing adaptation 
access

livelihood-
diversification- 
based 
adaptations

Village-based 
institutions, 
such as village 
local council 
committees, 
credit groups 
and fishing 
committees can 
facilitate access 
to livelihood 
diversification

Formal credit 
systems not 
available to poor 
groups 

Recent introduc-
tion of fisheries 
co-management 
and increase in 
enforcement of 
fishing regula-
tions on lake 
Kyoga reduced 
options for fish-
ing based liveli-
hoods for some

Weak institutional 
capacity of gov-
ernment exten-
sion service 
impedes support 
of agricultural 
livelihoods

 

local-knowledge-
based adaptation

Village-level 
governance 
committee asks 
village elders 
to perform 
spiritual rituals 
to pray for the 
expansion of the 
lake, drawing 
on traditional 
religion

Forest conserva-
tion rules in 
conflict with 
traditional forest 
use

government direc-
tives in conflict 
with traditional 
crop farming 
practices, ban on 
growing many 
local varieties 

insufficient 
emergency food 
aid prompted 
harvesting of 
unpalatable 
swamp plants

As livelihoods 
diversify, they 
are less natural-
resource-
dependent and 
local knowledge 
of wild fruits 
and animals is 
diminishing
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in  South Africa, social, political and economic  changes have opened up new 
opportunities and prompted a move away from natural-resource-dependent live-
lihoods, thus cushioning people from the unpredictability of the environment. 
however, gaps and overlaps between the responsibilities of  traditional and multi-
level democratic  institutions of governance exist and failure to clearly articulate 
responsibility can make things confusing for individuals and  households, and have 

table 28.3 (cont.) 

  
 
 

positive influence of 
governance institu-
tions and policy on 
access

negative influence of 
governance institu-
tions and policy on 
access

 
other factors influ-
encing adaptation 
access

Adaptation based 
on social links 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

gaps and overlaps 
between the 
democratic and 
traditional gov-
ernance struc-
tures leave space 
for exploitation 
of opportunities 
for those with 
sufficient human 
capital 

existence of gov-
ernment assist-
ance is reducing 
pressure on tra-
ditional systems 
of reciprocity 
 
 
 
 
 
 
 
 
 
 
 
 
 

government 
schemes of sup-
port to disad-
vantaged groups 
(seed, food aid) 
appear in prac-
tice to favour 
those with better 
social links

during periods of 
social upheaval, 
conflict and 
breakdown or 
reorganisation of 
institutions (for 
example civil 
war, decentrali-
sation) there is 
less access to 
collective action 
adaptations

State-led policies 
can be at odds 
with the goals of 
the local popula-
tion and limit 
adaptations, for 
example in fish-
eries manage-
ment institutions 
on lake Kyoga

the climate- 
induced collapse  
in lake 
Wamala’s 
fishery provided 
an incentive 
for collective-
action-based 
adaptations 
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implications for their access to adaptations. Also, whilst there are comprehensive 
national policies that promote adaptation to climate change  in the realms of  water, 
 agriculture and  disaster management, the failure to follow through on  implementa-
tion through to grass-roots level means that not all groups in all places are able to 
benefit from them. Key  knowledge-brokers tend to be responsible for transmitting 
knowledge on  policy frameworks, and at the local level this includes the village 
chief, ward councillor and key government department personnel. in  limpopo the 
absence of an  agricultural extension officer means that the  community is effec-
tively cut off from accessing agricultural policies and  programmes. only those 
with good  linking social capital and contacts outside the village – typically young 
working- age men – get to hear about such policies and can pursue them directly 
through the local office.

government assistance in South Africa means that people rely less on traditional 
reciprocity and are more likely to resort to both formal  governance structures, 
such as the ward councillor, and to a lesser extent informal governance structures, 
through the village chief, in times of crisis. A lack of government assistance in 
Uganda means that social-capital-based adaptations are still very important but 
these can be limited where the climate impact is both widespread and serious and 
affects the majority of the population .

there are  trade-offs and interactions between the different types of adaptation 
in this typology. An example of a positive interaction between  social links and 
 livelihood diversification is the ability of those with good social links (especially 
 bridging and linking social capital) to be able to  access distant  markets, which 
facilitates livelihood diversification. in tanzania, it seems clear that  diversifica-
tion by mainly male youths into non-traditional activities such as charcoal mak-
ing and sesame cultivation, has recently led to significant reductions in the forest 
cover (especially large trees protected by traditional rules), at the expense of local-
knowledge-based options such as gathering of wild fruits and vegetables. Farmers 
also perceive that loss of big trees due to increased  charcoal making has led to 
reduced  rainfall and loss of ability to predict the rainy season using traditional 
signs. in South Africa, whilst the access of the case study village inhabitants 
to formal governance structures  and frameworks since 1994 has acted to reduce 
absolute  vulnerability, a side effect of this has been the insertion of a ‘cushioning 
layer’ between  households and  variability in the natural environment. Whereas 
before they were largely agriculture-dependent and had to adapt their livelihood  
strategies to  climate  variability, now there is a shift away from the land, and with 
high unemployment there is dependence on  pensions and child support grants. 
this acts to insulate households’ economic livelihoods from climate variability, 
and can impede the adaptability of more traditional forms of resource-dependent 
livelihoods.
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Conclusions

We have examined the opportunities and  barriers to adaptation in rural  Africa by 
first focusing on the types of adaptation that are used, by examining access to these 
adaptations, and by investigating the role of  governance institutions and  policy in 
providing access to these adaptations.

our findings indicate that rural societies have diverse ways of adapting to the 
 impacts of extreme climate events that rely on livelihood diversification, local 
knowledge and social links . however, the results also support the hypothesis 
that there are real barriers to adaptation as a result of uneven access to  assets 
including natural  resources, financial capital, human capital and social capital. 
it appears that this uneven access to adaptation results partly from the differing 
assets possessed by  households.  gender, age and  wealth have a strong influence 
on people’s ability to  access adaptation: women,  elderly people and the poorest 
households  having less options available to them. Adaptation is also influenced 
by  institutions of governance and the context in which adaptation is occurring. 
multi-level  governance systems do provide some opportunities for adaptation. 
however, lack of capacity in  governance systems, differing  goals and a lack 
of recognition of different types of knowledge are all factors that contribute 
to  barriers to adaptation. these findings have relevance to emerging national 
 adaptation strategies.

We suggest that  barriers to adaptation can be better understood by a broader 
recognition of the multiple drivers of vulnerability, such as  poverty, gender and age 
and an  awareness of how governance affects local adaptation. We argue, in line 
with mortimore and Adams (2001), thomas et al. (2007) and others, that the notion 
of African rural societies as powerless to act in the face of  climate change inadvert-
ently risks neglecting people’s knowledge and experience of adaptations based on 
past climatic variability. our findings indicate that there is therefore a need both 
to focus on promoting opportunities for livelihood diversification  , building strong 
social capital and incorporating local knowledge into adaptation  planning and 
also to remove barriers to the accessibility and success of these adaptations within 
structures of  governance. Where policies and  institutions can reduce  vulnerability 
to  climate change  it is necessary to ensure that access is not differential based on 
gender, age and wealth   , for example. however, we recognise that some  households 
will continue to be vulnerable due to their limited  ability to access many of these 
 adaptations so that  interventions need to be targeted at the most vulnerable. this 
should be accompanied by an improved understanding of how livelihoods, and the 
natural resources upon which many of them depend, vary with the climate and 
other aspects of local context     .
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Introduction

the  United nations Framework Convention on Climate Change (UnFCCC) is one 
of only a few  global environmental treaties with near universal membership (192 
parties). it includes all main contributors to  climate change as well as the majority 
of those that will need to adapt to the adverse effects of  climate change. one of the 
commitments of developed countries under the  UnFCCC is to assist  developing 
countries in meeting costs of adaptation to these adverse effects (Article 4.4). the 
 UnFCCC has therefore developed a dedicated system for providing global finan-
cial support for adaptation to  climate change in developing countries.

As the need for such adaptation is becoming increasingly clear, the  World Bank 
(2006) notes that the total amount of  funding for adaptation projected to be avail-
able to developing countries by 2012 falls well short of the estimated amounts 
needed to cover its costs, and considers this shortfall to be the major impediment 
to adaptation funding: 

An assessment of the current  financial instruments shows that, while they are technically 
adequate to respond to the challenge of achieving climate-resilient development, the sums 
of money flowing through these instruments need to be substantially increased.

(World Bank, 2006, p. 40.)

however, developing countries have expressed the additional concern that the 
 complexity of current funding arrangements constrains their  access to money 
(decision 3/Cp.12; UnFCCC, 2006a, 2007a, 2007b). this would challenge the 
World Bank’s view that the current financial instruments are ‘technically ade-
quate’.  Without questioning the  need for additional funding, this chapter assesses 
the financial instruments’ responsiveness to the needs of developing countries. 
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it presents an assessment of  technical adequacy from a governance perspective, 
based on an analysis of 42  adaptation projects. this chapter adopts the definition of 
governance as put forward by the  Commission on global governance (1995). this 
Commission defines governance as:

the sum of the many ways individuals and  institutions, public and private, manage their 
common affairs. it is a continuing process through which conflicting or diverse  interests 
may be accommodated and co-operative action may be taken. it includes formal  institu-
tions and regimes empowered to enforce  compliance, as well as informal arrangements 
that people and  institutions either have agreed to or perceive to be in their interest.

 Governance system for adaptation funding  
under the UNFCCC

Figure 29.1 depicts the  global governance system through which the financial 
instruments for adaptation have been developed, designed and implemented under 
the UnFCCC to date. this governance system is aimed at meeting developing 
countries’  needs for adaptation by providing funding for adaptation projects in 
accordance with guidance developed for the respective financial instruments. 

the main  actors in the system are the developing countries, the  Conference 
of the parties (Cop) of the UnFCCC, the  global environment Facility (geF) 
and its implementing and executing Agencies (iAs and eAs). the Cop is the 
supreme  decision-making body of the UnFCCC and meets annually to review 
and advance the  implementation of the Convention. the geF, as an entity 
entrusted with the operation of the  financial mechanism of the UnFCCC, man-
ages the instruments for the transfer of financial  resources from developed to 
 developing countries. it provides new and additional funding to meet the agreed 
incremental costs of projects to generate global environmental  benefits in  cli-
mate change and other areas (geF, 1994). the geF functions under the guid-
ance of and is accountable to the Cop. it operates the financial instruments by 
establishing operational  programmes, providing programming documents and 
allocating  resources.

during negotiations developing countries express their needs and concerns, and 
pursue their  interests in adaptation funding. in response the Cop establishes finan-
cial instruments with specific priorities (i.e. which activities are to be funded), 
 eligibility criteria (i.e. who can receive funding) and policies, including  disburse-
ment criteria (i.e. what share of a project can be funded).  developing countries 
can further pursue their interest in adaptation funding and further negotiate opera-
tional modalities at meetings of the geF Council, which take place twice a year to 
decide on the operation of the financial instruments.  once a financial instrument 
is operational, eligible countries can propose  projects based on their adaptation 
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needs through one of the three iAs of the geF:  the United nations development 
 programme ( Undp), the United nations environment programme (Unep) and 
the  World Bank. Seven additional eAs, including regional development banks, 
contribute to the implementation of geF projects.  

Current financial instruments for adaptation under the UNFCCC

the UnFCCC Cop has adopted numerous decisions that contain guidance on the 
establishment and operation of various financial instruments for adaptation. At 
its first session in 1995 the Cop laid out the initial guidance for the provision of 
financial support for adaptation from the  geF trust Fund’s climate change focal 
area. Relevant activities funded under the geF trust Fund  include  vulnerability 
and  adaptation assessments in the context of national Communications, as well as 
 capacity building. in 2001 the Cop requested that support be extended to a range 
of adaptation-related activities, which prompted the geF to establish under its trust 
Fund the Strategic priority ‘piloting an operational Approach to Adaptation’ (SpA).

in 2001 the Cop established three additional funds for adaptation, each with its 
own guidance: the  least developed Countries Fund (ldCF) and the  Special Climate 
Change Fund (SCCF) under the UnFCCC, and the  Adaptation Fund (AF) under the 
 Kyoto protocol. Both the ldCF and the SCCF are operational and  managed by the 

Expressing needs and
negotiating modalities
for adaptation funding

Elaborating on needs
and modalities for
adaptation funding

Implementing projects
that respond to

adaptation needs

Proposing projects
based on 

adaptation needs

Developing
countries

GEF
IAs and EAs

UNFCCC
COP

GEF
Council,

Assembly and
Secretariat

Providing guidance on
adaptation funding
through decisions

Providing guidance on
adaptation funding

programming papers;
disbursing adaptation

funding for approved projects

Figure 29.1 governance system of financial instruments for adaptation under the 
UnFCCC and the geF. (Source: möhner and Klein, 2007.)
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geF (similar to the geF trust Fund).  the AF is not yet operational. As decided by 
the Cop serving as the meeting of the parties to the Kyoto protocol (Cmp) in 2007, 
it will be managed by a special  Adaptation Fund Board (AFB), with secretariat sup-
port from the geF on an interim basis. Among its functions, the AFB will develop 
and decide on specific operational policies and guidelines, and subsequently inform 
the Cmp (decision 1/Cmp.3).    

Analytical framework

in its comment on current financial instruments  for adaptation (cited on p. 465), 
the World Bank (2006) mentions an assessment that concludes that the current 
financial instruments to support adaptation in  developing countries are technically 
adequate. however, it does not provide a reference to the assessment or a definition 
of ‘technical adequacy’ (including the criteria used to evaluate it), which hampers 
a  verification of the assessment. Summarising möhner and Klein (2007), this sec-
tion presents an alternative framework for analysing the  technical adequacy of the 
 current financial instruments for adaptation.

expanding on Sagasti et al. (2005), technical adequacy reflects the match 
between financial instruments for adaptation and the  needs of developing countries 
to be able to  access funds and to be able to use them in line with their adaptation 
requirements. For the purpose of assessing technical adequacy this chapter consid-
ers that a match between financial instruments and the two needs exists if: 

the application and approval process is efficient;•	
 •	 decision-making procedures are fair;
the financial instruments respond to developing countries’ needs.•	

the geF evaluation  office (eo) has assessed efficiency as part of its third 
overall performance study of the geF (geF eo, 2005) and as part of its evaluation 
of the geF activity cycle and modalities (geF eo, 2006). Qualitative analyses 
of the  fairness of funding arrangements for  adaptation have been conducted by 
mace (2005), paavola and Adger (2006) and müller (2007). therefore this chapter 
presents an assessment of the responsiveness of the existing financial instruments 
to developing countries’ adaptation needs. it is based on an analysis of, first, the 
adherence by the geF to guidance from the Cop (as Cop decisions) and, second, 
the adherence by iAs to guidance from the geF (in the form of programming 
papers; see Figure 29.1). Full adherence to these guidances would mean that 
 adaptation projects respond to developing countries’ needs.  

Adherence to guidance

möhner and Klein (2007) present a detailed analysis of adherence using the three 
aforementioned elements of  funding guidance as indicators: priorities, eligibility 
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and  disbursement. it is based on a review of publicly available documents, including 
Cop decisions, documents from the geF and its iAs, as well as documents of 
34 geF-funded adaptation projects. this chapter presents an update, based on 
all 42 geF-funded adaptation projects as of november 2007 (UnFCCC, 2006a, 
2007c; geF, 2007a, 2007b, 2007c).

non-adherence on priorities (table 29.1) constrains developing countries in 
undertaking certain adaptation activities. For example, the geF has yet to develop 
operational guidance (in the form of programming papers) for all but one of the 
14 adaptation activities for which the Cop decided support should be provided 
through the geF in 2001 (decision 5/Cp.7). Without such guidance developing 

table 29.1 Adherence by the Global Environment Facility and its Implementing 
Agencies to guidance on priorities

 
 

 
Cop guidance

geF adherence to 
Cop guidance

iA adherence to geF 
guidance

geF trust 
Fund

Funding for 14 adapta-
tion-related activities, 
no distinction between 
ecosystem and develop-
ment benefits

Partial adherence 
programming 
for only one 
activity through 
establishment of 
the SpA, which 
focuses on eco-
system benefits

Partial adherence 
Support for 

pilot adapta-
tion projects; 
however, some 
projects focus 
on development 
benefits

SCCF Funding for adaptation, 
including for water and 
land management, agri-
culture, health, infra-
structure development, 
fragile ecosystems, 
and integrated coastal 
zone management, no 
distinction between 
ecosystem and develop-
ment benefits

Partial adherence 
programming 

includes all 
activities 
included in the 
Cop guidance; 
however, focus 
on development 
benefits

Partial adherence 
Support for adap-
tation projects; 
however, some 
projects focus 
on ecosystem 
benefits

ldCF 
 
 
 
 
 
 
 
 

Funding for the 
preparation and 
implementation of 
national Adaptation 
programmes of Action 
(nApAs) for  least 
developed countries 
(ldCs) and other ele-
ments of the ldC work 
programme

Partial adherence 
programming for 

the preparation 
and implementa-
tion of nApAs 
but not for other 
elements of the 
ldC work  
programme 

Full adherence 
Support for the 

preparation and 
implementation 
of nApAs 
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countries cannot apply for funding for activities such as systematic observation and 
monitoring networks, and  early-warning systems. As another example, geF guid-
ance foresees projects under the  SCCF to generate development  benefits, whilst 
the focus of those funded by the  geF trust Fund should be on creating  ecosys-
tem  benefits (geF, 2004, 2005). Yet, a number of proposed or approved projects 
under the  SCCF have a primary focus on  ecosystem  benefits. For example, the 
project ‘design and implementation of pilot Climate Change Adaptation measures 
in the Andean Region’ is directed at mountainous  ecosystems. likewise there are 
projects under the geF  trust Fund aiming to generate development  benefits, such 
as the project ‘integrating Vulnerability and Adaptation to Climate Change into 
Sustainable development policy planning and implementation in Southern and 
eastern Africa’.

Adherence to guidance on eligibility is almost complete (table 29.2). non-
adherence on eligibility reduces the availability of funding  to those countries that 
are eligible for adaptation support. For example,  hungary, an eU member state 
with an  economy in transition, has received support under the SpA for its project 
‘lake Balaton integrated Vulnerability Assessment, early Warning and Adaptation 
Strategies’, even though the Cop mandated support under the SpA for  developing 
countries only (decision 5/Cp.7).

Adherence to guidance on  disbursement (table 29.3) is incomplete, especially 
with regard to the SpA. non-adherence either increases the cost of adaptation 
projects for recipient countries or reduces the availability of funding to other 

table 29.2 Adherence by the Global Environment Facility and its Implementing 
Agencies to guidance on eligibility

   
Cop guidance

geF adherence to Cop 
guidance

iA adherence to geF 
guidance

geF trust 
Fund

developing 
countries

Not assessable 
no details on eligibility  

in programming 
paper

Partial adherence 
Support for develop-

ing countries and 
one country with 
an economy in 
transition

SCCF developing 
countries

Full adherence 
programming includes 

only developing 
countries

Full adherence 
Support for develop-

ing countries

ldCF 
 

ldCs 
 

Full adherence 
programming includes 

only ldCs

Full adherence 
Support for ldCs 
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table 29.3 Adherence by the Global Environment Facility and its Implementing 
Agencies to guidance on disbursement

   
Cop guidance

geF adherence to Cop 
guidance

iA adherence to geF 
guidance

geF trust 
Fund

no explicit 
guidance

Not assessable 
programming foresees 

disbursing a ‘double 
increment’: one for 
adaptation from the 
SpA and one for gen-
erating global envi-
ronmental benefits 
from the geF focal 
area in which the ben-
efits are generated

Partial adherence 
Support for only five 

out of 15 projects 
is composed of 
funding from both 
the SpA and one 
or more other focal 
areas; the other ten 
projects receive 
funding from the 
SpA alone

SCCF no explicit 
guidance

Not assessable 
programming includes 

provision of addi-
tional (adaptation) 
costs, determined 
through a  sliding 
scale, whereby 
smaller projects 
receive proportion-
ally more geF 
funding than bigger 
projects since they 
are assumed to have 
a larger adaptation 
component

Full adherence 
Supported projects 

either comply 
with the sliding 
scale or provide 
information on the 
adaptation costs as 
stipulated by geF 
guidance

ldCF 
 
 
 
 
 
 
 
 
 
 
 
 

preparation: Full-
cost funding 

implementation: 
Full-cost fund-
ing to meet the 
additional costs 
imposed on 
ldCs to meet 
their immediate 
adaptation needs 
 
 
 

Full adherence 
programming includes 

full-cost funding for 
preparation 

For implementation: 
provision of addi-
tional (adaptation) 
costs, determined 
through a  sliding 
scale, whereby 
smaller projects 
receive proportionally 
more geF funding 
than bigger projects

Full adherence 
Full-cost funding 

support for nApA 
preparation 

For implementation: 
supported projects 
either comply with 
sliding scale or 
provide infor-
mation on the 
adaptation costs as 
stipulated by geF 
guidance 
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eligible countries. For example, ten out of 15 SpA projects receive or are expected 
to receive their geF funding solely from the SpA, whereas geF guidance stipulates 
that part of their geF funding should come from other focal areas (for example,  bio-
diversity, international waters, land degradation). examples are the West African 
project ‘Adaptation to Climate Change: Responding to Coastline Change and its 
human dimensions through integrated Coastal Area management’ or Colombia’s 
‘integrated national Adaptation plan: high mountain ecosystems, Colombia’s 
Caribbean insular Areas and human health’.

Discussion

it is important to understand the nature and reasons for non-adherence to guidance 
and how it limits  developing countries’ access to funds if the situation is to be 
improved. the analysis presented here (based on a more detailed presentation in  
möhner and Klein, 2007) suggests that non-adherence is due to the complex  gov-
ernance system for adaptation funding, which leads to imperfect design and incon-
sistent  implementation of guidance on the operation of the  financial instruments.

the design of guidance can lead to non-adherence if guidance is unspecific or 
ambiguous.  For example, with respect to disbursement, the Cop has not defined 
 adaptation costs in a way that allows the geF to make a clear distinction between 
adaptation and development. As a result, the geF has developed and applied the 
concepts of additional and incremental  costs to determine its share of project fund-
ing. Calculations using these concepts invariably raise the question as to which part 
of a project concerns adaptation, to be funded by the geF, and which part concerns 
development, which is the recipient country’s  responsibility. the introduction of 
the sliding  scales for the  ldCF and the  SCCF have simplified the process of deter-
mining the geF share of funding,  but they have been designed in a way as to lead 
to different marginal values of geF funding depending on the size of a project. 
this could lead to strategic  behaviour by developing countries seeking to maxim-
ise geF funding for their projects.

even if guidance is relatively unambiguous, implementation of the guidance can 
still contradict the design intent. For example, with respect to eligibility, Cop guid-
ance stipulates that funding under the SpA be available only to developing countries 
(decisions 5/Cp.7 and 1/Cp.10). however, a non-developing country ( hungary) has 
received funding in line with the geF’s own criteria that countries with economies 
in transition are eligible for support under the trust Fund (geF, 1994).

in other cases non-adherence to guidance results from a mix of design and 
implementation issues. For example, the Cop requests complementarity between 
the different funds (decision 7/Cp.7), yet in decision 5/Cp.7 it requests support 
for the same adaptation activities (such as technologies for adaptation) from more 
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than one fund (in this case from the  geF trust Fund and  SCCF). the geF and its 
iAs attempt to establish complementarity by distinguishing between the develop-
ment-focused SCCF and the ecosystem-focused SpA. however, the ‘Coping with 
drought and Climate Change’  projects received funding for project preparation 
under the SpA (UnFCCC, 2006b), whilst project implementation is now funded 
under the SCCF (geF, 2007a). Such shifting of projects between funds could lead 
to confusion amongst developing countries and create another incentive for stra-
tegic behaviour: to apply to those funds that have the most  resources available. 
instead of being provided with straightforward opportunities for adaptation fund-
ing, developing countries need to adapt their  projects so as to secure support for 
their proposed adaptation activities. 

Conclusions

As outlined above (p. 468), the  technical adequacy of  financial instruments is 
 determined by  efficiency and  fairness as well as responsiveness to developing coun-
tries’  needs (reflected by adherence to guidance). As far as efficiency is concerned, 
geF eo (2006) concluded that the geF activity cycle is not efficient, that the situ-
ation has grown worse over time and that geF modalities have not made full use 
of trends towards new forms of collaboration that serve to promote efficiency. it is 
too early to judge if the implementation of the geF reform agenda, which began in 
2007, is improving efficiency (UnFCCC, 2007c).  mace (2005), paavola and Adger 
(2006) and müller (2007) conclude that there is room for improvement when it 
comes to the fairness of adaptation funding arrangements.  this chapter concludes 
that the financial instruments are also technically inadequate in terms of respond-
ing to developing countries’ needs.

improvements are necessary for all instruments and by all  actors in the  govern-
ance system to enhance the funds’ responsiveness to developing countries’ needs. 
the Cop could provide more explicit guidance: it could clarify the relationship 
between adaptation activities under the geF  trust Fund and adaptation activities 
under the  ldCF and SCCF, as well as the relationship between adaptation and 
development. the geF, which has been requested by the Cop to give due prior-
ity to adaptation activities (decision 2/Cp.12), could make operational all Cop 
guidance on adaptation as part of its review of the SpA and its deliberations about 
the future use of the trust Fund for adaptation. As requested by the Cop, the 
implementing Agencies should be better informed of the relevant Convention pro-
visions and decisions to ensure that their support responds better to developing 
countries’ needs (decision 7/Cp.13).  

As part of the  implementation of the 2007  Bali Action plan (decision 1/Cp.13), 
the Cop could improve  access to adaptation funding by simplifying the governance 
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system. this may be achieved by consolidating current funding arrangements for 
adaptation into a single financial instrument , with an unambiguous design in terms 
of priorities,  eligibility and  disbursement and straightforward  implementation. 
Finally, the  AFB, which will establish a new governance system for the AF with 
specific operational policies,  guidelines and entities, has the opportunity to learn 
from experience with the SpA, the SCCF and the ldCF.  Rather than adding to the 
 complexity of global adaptation funding, it could benefit from its closer proximity 
to the  Cmp and its more direct link to developing countries and design a govern-
ance system that is technically adequate and no longer  limits the effectiveness of 
global financial support for adaptation.    
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Adaptation in urban development: 
a complex coordination problem

in this chapter we focus upon the lack of coordination between different  actors, 
which is a pronounced problem in  urban planning and development, as a possi-
ble  barrier to adaptation to  climate change. this has to date received little atten-
tion in the literature. our aim is to contribute to the development of a model for 
 analysing how different  coordination mechanisms can hinder or encourage adapta-
tion. different forms of coordination are normally attributed to different  modes 
of governance, and in this chapter we distinguish between three modes (which 
are often also observed in  urban planning and development): a  hierarchical mode 
in which coordination of different actors is ensured through formal regulations, 
 command and control; a  market mode in which coordination of actors is ensured 
by the price mechanism of the market; and a network mode of  governance in which 
coordination ideally happens through arguing and bargaining among the involved 
actors. We explore how the mode of governance and the corresponding form of 
coordination influences how actors interpret signals from their surroundings, how 
they search for  solutions to perceived problems, how  solutions are articulated and 
put into action and eventually how the  implementation of  solutions is evaluated. 
in short, the specific mix of governance modes at play will influence the actors’ 
 learning processes, their use of available  knowledge, and hence their  capacity to 
adapt to climate change. in order to identify  limits and  barriers to adaptation in an 
 urban context, we therefore combine theories on governance modes with theories 
on organizational learning.  

 Adaptive capacity can be defined as the ability or potential of a system to 
respond successfully to  climate variability and change (Brooks and Adger, 2005). 
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however, actual adaptation does not necessarily follow from successful learning, as 
 adaptation requires both the  capacity to learn and the  capacity to act. We therefore 
also discuss the relation between governance  and the capacity to act , and moreover 
the relation between  learning and taking action.

the importance of urban areas in climate change politics seems to be increas-
ingly recognized, and growing numbers of conurbations have put this issue high 
on their agendas. Whereas national governments have occupied a prominent role 
in climate change politics not least due to their  participation in the international 
climate negotiations, urban areas are in a position to take the lead in terms of 
adaptation to climate change, given their size, their actual or potential  vulnerabil-
ity and not least their mandates and  resources. About half the global  population 
currently lives in urban areas, and in developed regions this figure approaches 75% 
(United nations, 2007). Considerable amounts of any nation’s social, political and 
economic life are concentrated in urban areas, and this is especially the case in 
modern  knowledge economies. At the same time, many conurbations are vulner-
able to climate change. As many cities are located in close proximity to water, they 
are particularly vulnerable to rising sea levels and increasing  flood risk. due to 
the  ‘urban heat island effect’,  global warming will be more pronounced in cities 
than in rural areas. the very  limited surface permeability in urban areas poses a 
particular  drainage problem and the capacity of drainage systems is often difficult 
to increase because of the high density of existing  buildings.   governing bodies of 
urban areas have  responsibility for a diverse portfolio, including spatial  planning, 
 housing,  transportation, water and sewage. A key challenge is to include adaptation 
into established remits and activities.

innovative approaches to adaptation are hampered by the  complexity of this 
 policy field. Consider firstly the complexity of assessing vulnerability. Although 
great advances have been made in recent years, existing knowledge on climate 
change and about future projections is still incomplete even on the global level. 
 downscaling these changes to the regional level adds layers of  uncertainty. latitude, 
topography and even  geology are among the factors that produce regional vari-
ations. Knowledge deficiencies pertaining to such regional contingencies clearly 
represent grave impediments to adaptation . But the literature on vulnerability has 
identified a number of factors that affect actual  impacts, such as  soil composition, 
quality of  buildings and infrastructure, adequacy of  flood protection measures and 
numerous other region-specific physical features. Finally,  business  structure and 
the general composition of activities in society also constitute regional variations 
in vulnerability.  Secondly, identifying vulnerability issues is one thing, taking 
effective action is another. the complexity of developing and implementing adap-
tation measures reflects the complexity of vulnerability assessment, in the sense 
that  climate change affects such a wide variety of activities,  actors and  interests. 
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effective adaptation will require collaboration between a large number of parties, 
across policy areas in the public domain and in the  private sector as well as in  civil 
society.  

the perspective taken in this chapter is that these issues of knowledge and action 
can be analysed as rather complex problems of coordination . As indicated above, 
vulnerability assessment – the knowledge problem – requires the consideration of 
a composite body of knowledge, not just from several branches of sciences but also 
from the practical world of  architecture,  engineering,  city planning and business 
life . no one actor is in the possession of all relevant knowledge, and from this fact 
arises the need for  knowledge transfer and collective learning. A key element is 
how this knowledge flow may be managed and coordinated.

Furthermore, the ‘action problem’ is partly a matter of motivating the wide 
range of relevant  actors to implement adaptation measures either unilaterally, in 
the context of their own properties and spheres of  responsibility, or jointly in order 
to be effective, giving rise to further  needs for coordination.

generally speaking, there are a limited number of options available for   societal 
coordination. drawing on the extensive generalized literature on coordination 
(ouchi, 1980; Williamson, 1985; hood, 2000), this chapter considers the potentials 
and limitations of  markets, hierarchies and networks in meeting the  coordination 
needs that arise from the knowledge and action aspects of adaptation. Key ques-
tions this chapter theoretically seeks to answer are: to what extent will  markets 
provide adaptation through autonomous self-adjustment? What are the  limits to 
regulatory devices implemented by the hierarchical  power of public governments? 
What are the potential strengths and weaknesses of networks and partnerships in 
managing knowledge transfer and taking effective and efficient action?

in order to address these questions we first introduce a model of  organizational 
learning and elaborate on the characteristics of the different  governance modes. 
next, we combine these two into one model and discuss how the effect of  govern-
ance modes on  learning can present both potentials and  barriers to adaptation. 
this approach provides the theoretical background of the empirical study on adap-
tation in  urban development projects in four different norwegian cities, currently 
taking place.

 Urban governance and the  capacity  
to learn and  act

The knowledge problem:  institutional  
learning for adaptation

drawing on theories of organizational learning , Berkhout et al. (2004) have devel-
oped a simple model capturing the main aspects of an adaptation process. the 
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basis is that adaptation requires learning, and learning involves the encoding in 
 organizational routines of lessons learnt from experience. learning hence leads to 
changes in  organizational behaviour. this process is in fact a process of adapta-
tion. of particular relevance for discussions around  climate change adaptation is 
the issue of  uncertainty, given that organizations are being encouraged to change 
their  organizational routines not on the basis of  lessons learnt from past experi-
ence, but based on  scenarios of future happening, and these  scenarios have a high 
degree of  uncertainty attached to them. Berkhout et al.’s model depicts learning 
resulting in adaptation as a process with four stages. the organization (institution/
actor) receive signals from the outside world; these may be signals of actual or 
anticipated climate change, new knowledge about climate change, political signals 
(such as new regulations, claims from environmental organizations) , economic sig-
nals (such as a change in the demand of a certain good or service, new available 
 technology, changes in  insurance policy). the first step in the learning process 
occurs when these signals are received and interpreted (1) and eventually acknowl-
edged as a problem (see Figure 30.1). if a need for adaptation is identified at this 
 interpretative step in the process, the organization will search (2) for possible  solu-
tions to the  perceived problem. next, a selected set of solutions will be articulated 
(3) and codified into new routines of the organization. last, experience with the 
new routines will be evaluated and perhaps changed ( feedback) (4).

these four phases will probably rarely occur in the tidy, linear sequence 
 suggested by Berkhout et al.’s model, and we do not propose that it accurately 
reflects actual adaptation processes. in this chapter the four-stage conceptuali-
zation is used for elaborating on how learning and adaptation may take place 
under different governance arrangements. how do, for instance, the mechanisms 
for ‘interpretation’ differ in  markets as compared to in hierarchies? Such issues 
are discussed below, following a brief overview of the three basic modes of 
coordination.
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Figure 30.1 A model for institutional learning. (Source: Berkhout et al., 2004.)
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Governance for  institutional learning

As learning processes involving numerous operationally independent  actors, these 
introduce problems of coordination not reflected in the linear model presented in 
Figure 30.1. the achievement of effective, broad-scale adaptation requires coordi-
nation of the learning process, for several reasons . As noted in the introduction, 
adaptation involves processing of knowledge held by a variety of actors, including 
different strands of expert knowledge and knowledge on numerous local contingen-
cies. We argue that bringing these forms of knowledge together in order to achieve 
adequate interpretations of – and potential solutions to – the problem needs to take 
place as part of a coordinated process because no one actor is in the possession 
of all relevant knowledge. And as effective adaptation involves the articulation of 
solutions in the routines of several operationally independent organizations , coor-
dination is needed to motivate actors to implement new routines, to monitor the 
extent to which they actually do so and their effectiveness .

the concept of  ‘governance modes’ captures the relations between the  stakehold-
ers as well as the rules guiding their interaction. it thereby offers a tool to  analyse 
multi-actor constellations and processes of government, involving both public and 
 private actors, which is exactly what characterizes most adaptation processes in 
 urban areas: official authorities are responsible for the regulations, decrees etc., 
whereas most adaptive measures are implemented by  private actors.

As briefly mentioned earlier, we focus upon three archetypes of governance 
modes: the  hierarchical mode, the network mode, and the market mode. in a  hier-
archical  governance mode,  coordination takes place in the form of command and 
control. the key prerequisite for achieving hierarchical coordination is the exist-
ence of centrist authority with legitimate  powers of  decision-making and means to 
ensure  compliance, including control over  funding and means of coercion. this is 
the traditional modus operandi of representative government, in which  decisions 
made in the representative body are implemented by public employees in subor-
dinate departments and agencies through a consistent chain of command. most 
 business enterprises are however also organized as hierarchies, as are many organ-
izations in  civil society.

The market is a mode of coordination devoid of the centrist authority found 
in hierarchies. Coordination is achieved through the autonomous self-adjustment 
of numerous operationally independent actors . the sole means of  communication 
between the actors is the price  mechanism. in perfect  markets, no one actor is 
able to affect prices. instead, a product price will emerge that balances supply and 
demand, and the actors will adjust their  behaviour accordingly.

Networks in several ways represent a point in between hierarchies and  mar-
kets. Contrary to hierarchies, there is no centrist authority and no set patterns of 
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subordination. participants in networks are operationally autonomous but contrary 
to  market actors they are mutually interdependent, requiring direct  communica-
tion. neither hierarchies nor  markets leave room for arguing and bargaining, which 
are the key modes of interaction in networks. Contrary to hierarchies, ideal-type 
networks are self-regulating and informal.

the different governance modes are ideal types, which will hardly be found 
empirically. instead, for coordinating action, a mix of them, a  ‘governance arrange-
ment’, is usually in play (heinelt et al., 2006). We hypothesize, as earlier mentioned, 
that the specific mix of governance modes will influence the  learning processes 
and hence the  adaptive capacity of involved actors. the relation between govern-
ance mode, learning process and  adaptive capacity is pictured in Figure 30.2. We 
discuss below how the three modes of governance may create different potentials 
and  limits for adaptation throughout the learning process, conceptualized as per 
Berkhout et al.’s model by the four components of interpretation, search, articula-
tion and  feedback.

Linking governance modes and learning

in a hierarchical mode, the  responsibility for interpretation and search for  solutions 
resides with the centre of authority. the  goals defined as important at the top of the 
hierarchy will dictate what signals and what  information is perceived as relevant 
and whether it necessary to take action (for example adaptive measures). the search 
for possible solutions is likely to take place within the organization, drawing from a 
limited repertoire of already tested solutions. Articulation takes place in the form of 
codified, binding prescriptions that are passed on to the hierarchically subordinate 
actors by means of  legislation, regulations, instructions and so forth. Adherence to 
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Figure 30.2 A conceptual model for adaptation, combining institutional learning 
and governance modes.
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these needs to be verifiable and mechanisms for control and correction need to be 
in place. Whereas the centre of hierarchical authority takes all relevant  knowledge 
into account, the subordinate actors need only to consider the  knowledge required 
to implement the prescriptions. A prerequisite for successful  hierarchical adaptation 
is however that the centre actually identifies all relevant issues and is able to codify 
these into binding and effective prescriptions. hierarchy is in its generalized form 
not designed to exploit  local knowledge,  creativity and  competence to their full-
est extent. this may prove a serious limitation to adaptation, given its  complexity. 
moreover, as the hierarchical mode is  top–down,  feedback mechanisms are often 
weak and dependent on established formal routines .

in a market mode, learning and action are likely to occur primarily due to changing 
demands. increasing  awareness of potential economic losses due to   climate change 
means that interpretation takes place among consumers. As a result, demand for 
adaptation may increase, raising  prices for commodities such as climate-friendly 
energy solutions or  buildings constructed to withstand more frequent and intense 
 extreme weather events. Raising prices could induce suppliers of such goods to 
search for possible solutions, for example new construction methods. it is likely that 
the main focus of market governance would be on cost-effective and profitable solu-
tions, based on assessments of  risk and discount horizon. Articulation is  partially 
a question of implementing such solutions in new projects as a routine matter, par-
tially a question of consumers actually buying these solutions. Because learning 
is costly, new routines will only be developed and implemented to the extent that 
the  costs of doing so are smaller or equal to the potential  costs of  climate-induced 
 damage. in a market mode, feedback mechanisms are well developed and respond 
rather quickly to new signals among customers. developers may also learn from 
one project to the next. however, such  feedbacks may not result in appropriate 
adaptation measures because of a biased preference for profitable solutions.

in a network mode, learning and action is coordinated among operationally 
autonomous actors who recognize patterns of interdependence – the need to 
achieve coordinated action in order to handle common problems. learning in ideal-
type networks would take place quite differently than in hierarchies and  markets. 
interpretation and search would require direct  communication between all relevant 
actors, on an equal basis. professional networks,  business organizations, confer-
ences and workshops would be relevant arenas for such learning. different signals 
will normally be absorbed due to the fact that the different  stakeholders involved 
have different  goals. in a horizontal network, a shared understanding of the situa-
tion is the key. the absence of a hierarchical authority implies that articulation is a 
matter of  voluntary action, although actors may choose to forgo their independence 
by entering into binding agreements. the search for adaptation solutions will be 
discussed among the different  actors in order to arrive at common solutions. it is 
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likely that such a governance mode may result in a high  capacity to find innovative 
and comprehensive solutions. on the other hand, networks are vulnerable because 
of their unstable  nature and because of the absence of an authority that may enforce 
the  implementation of solutions agreed on. For the same reasons, feedback mecha-
nisms will not necessarily exist .

Linking governance modes and the  capacity to act

We argue that the relevant dimensions for assessing the potentials and limits to 
the capacity to act , pertaining to the three  governance modes outlined above, are: 
implementation, range and  democratic legitimation. Systems of  coordination need 
to ensure that action is actually taken, across the range of relevant dimensions and 
in accordance with accepted democratic standards.

hierarchical coordination has proven a very powerful tool in a multitude of 
contexts, and remains ubiquitous in spite of the purported diffusion of networks, 
matrix organizations and informal, horizontal coordination. most if not all formal 
organizations in all spheres of society retain elements of hierarchy – for instance, 
very few employed members of any workforce would find themselves not leading 
or being led by others, through formal structures, laws and regulations governing 
the actions of private companies and individuals. A hierarchical mode of govern-
ance may enhance or preclude adaptation through the following. First, by pro-
moting implementation . in functioning hierarchies, the centre is enabled to use 
(coercive)  power to enforce rules or regulations – for instance, removing leaders 
that fail to meet requirements or using legal means of enforcement over  private 
actors who do not observe the rules. on the flip side of this coin there is however a 
limitation . enforcement through coercion requires extensive  resources devoted to 
control, straining the  administrative capacity of the centre and diverting  capacity 
from other tasks.

Second, by covering an extensive range. Although adaptation is a complex and 
multidimensional issue, where extensive bodies of regulation are already in place, 
they may govern activities relevant to adaptation. in other words, existing hierar-
chical coordination can probably be applied to most issues relevant for adaptation. 
however, as already mentioned a prerequisite for successful hierarchical adapta-
tion is that the centre actually identifies all relevant issues and codifies these into 
binding regulations. if the centre fails to do so, important aspects may be over-
looked and appropriate action will not take place.

third, through democratic  legitimacy. democratic  equality and representative 
accountability can only be ensured through formal procedures, some of which 
require a hierarchical mode – for instance, making governments accountable by 
means of elections, establishing political rule over the administrative domain and 
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subjecting society in general to the rule of law. democratic limitations related to 
hierarchy could be the loss of legitimacy due to government failure; if a representa-
tive government loses the trust of its electorate and is perceived as unable to deal 
with emerging challenges and opportunities – including adaptation – legitimacy  
and support cannot be secured through elections and legality alone.

Coordination through markets is based on specific assumptions concerning the 
 actors involved. they are expected to maximize their own  interests as effectively 
as possible. the only precondition – regarding the focus on adaptation in this 
 chapter – is that  market actors recognize  climate change as potentially damaging 
to their own  interests. expectations of loss of  profits or  degradation of capital value 
will induce rational actors to adapt to climate change in order to serve their  own 
interests. herein lay the potentials as well as the limits of markets as coordinat-
ing mechanisms for adaptation. Firstly, regarding the  implementation dimension: 
contrary to hierarchies, adaptation does not require central authorities to codify 
relevant aspects of the problem into specific and binding regulations. Furthermore, 
adherence to regulations need not be controlled and enforced. this is so because 
actors are expected to adapt following their own initiative, in order to serve their 
own  interests. Clearly this indicates a potential for achieving adaptation without 
straining the  administrative capacity of public government. the corresponding 
 limitation is however that adaptation will only occur to the extent that  costs of adap-
tation are offset by potential losses of profit and capital value. Adaptation through 
market-based coordination cannot by nature extend beyond this limitation.

Concerning range, many relevant aspects of adaptation will be taken care of by 
market mechanisms, but not all. Furthermore, markets are known to be vulnerable 
to failures. investors may not be aware of the potential effects of climate change 
and so fail to take these into account in their future plans. they may act rationally 
but with a short time horizon: if they expect to sell a building shortly after or even 
before its completion, their profits or future capital value may not be jeopardized 
by long-term effects such as climate change . in some cases,  collective-action issues 
may hamper resolution of complex issues: the situation may require a number of 
actors to implement cost-inducing measures, but a stalemate may be reached if 
actors  free-ride, thus pursing a strategy of reaping the  benefits without sharing the 
 costs. Because market-based adaptation takes place outside the sphere of  public 
policy, potentials and limitations related to issues of  democratic legitimation are 
less relevant here than in the other two modes of coordination .

Finally, concerning governance networks, we argue that a prime  motivation for 
using networks as a mode of coordination in adaptation is to offset the limitations 
and potential failures of hierarchies and markets. Contrary to hierarchies and mar-
kets, network coordination does not in itself contain specific assumptions concern-
ing  motivation for  implementation of measures, such as securing profits or adhering 
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to regulations. Under this mode of coordination, the range of   adaptation issues will 
depend on local contingencies and situational aspects and is in the general sense 
unpredictable. As for the democratic  legitimacy of governance networks, this is a 
contested and potentially difficult issue . the growing body of literature on demo-
cratic potentials and problems of network governance cannot be summarized here, 
but it should be noted that the absence of formal rules and procedures governing 
 decision-making, guaranteeing of equal  access, transparency and  accountability, 
often are weak or absent in network governance. on the other hand, networks may 
provide added opportunities for direct  participation.

however, we argue that networks can be regarded as a mode of coordination 
fit to circumvent the potential problems associated with enacting adaptation in 
markets and hierarchies. networks can serve to disseminate  knowledge about cli-
mate related  vulnerabilities, and so induce market  actors to implement these into 
their cost functions. they may also serve to enhance the knowledge of hierarchical 
authorities, channelling  information on local contingencies into the rule-develop-
ment process thus making the codes and regulations more accurate and effective. 
Finally, the elements of direct contact and  dialogue between actors may make net-
works especially suitable for achieving coordinated action. many adaptation meas-
ures need to involve a plurality of actors jointly, as they may involve synergies and 
 externalities that must be considered. the following section explores the relation 
between  learning and action in  urban planning and development .

 Capacity to learn and  capacity to act:  
a  non-linear relation in  urban areas

in the previous section we argued that  learning as well as coordination among 
actors is important and necessary for adaptation.  learning is necessary for chang-
ing practices and in the diversity of political, social and economic actors in any sit-
uation (including  urban areas) requires some form of coordination. the  complexity 
of relationships between the high numbers of actors involved in  urban development 
calls for a flexible approach to modes of governance in  urban political leadership. it 
has been argued that representative government will only deviate from a hierarchi-
cal government when driven by necessity (Schmitter, 2002), and it is further argued 
that successful political  leadership is dependent on the ability to switch between 
the various governance modes in reacting to the challenges (Jessop, 2002). We 
can therefore expect that successful adaptation is dependent on the ability to move 
between modes depending on the issue faced.

 planning has been described as the link between knowledge and action (Friedman, 
1987), well suited to a hierarchical government structure where experts provide the 
knowledge and suggest  solutions from the top, which local authorities are expected 
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to implement. An example of this approach in  nordic countries is where municipali-
ties have the main  responsibility for  land use planning, but they place trust in the 
state with regards to adaptation measures (Berglund and nergaard, 2008). however, 
there is an absence of a comprehensive national  policy for adaptation to  climate 
change in  Scandinavian countries, contrary to  mitigation (granberg and elander, 
2007). in this case, the adoption of such a hierarchical model where national policy 
is wanting may be a severe  barrier to adaptation. in addition, næss et al. (2005) 
found in their study of  responses to the  flood in eastern  norway in 1995, that the 
coordination between the national , regional and local level of government could be 
characterized as mainly hierarchical, and that this was a  barrier to the development 
of local solutions for adaptation based on local knowledge.

however, this theoretical notion of planning has been redefined, following what 
is known as the argumentative or communicative turn, according to which plan-
ning becomes relevant in a network governance mode (Fischer and Forester, 1993; 
healey, 1997). planning is understood as a combined process of knowledge and 
interaction with the aim of coordinating actors,  interests and arguments. the inclu-
sion of  non-public actors is a prerequisite in this revised understanding of planning 
(Saglie and Vabo, 2004) . hierarchical command and control may not be sufficient 
when implementing specific measures, for instance related to site layout and design 
of  buildings as recommended in guidance books (land Use Consultants, 2006). 
property developers respond to  market signals from their customers and coopera-
tion between non-public actors and public authorities may be required in a network 
governance mode .

however, a high  capacity to learn combined with a high  capacity to act through 
ability to switch between modes of governance will still present barriers to adapta-
tion, such as conflicting  goals, conflicting  values and  interests, as well as uneven 
 power relations among actors. in  urban development there are potentially situa-
tions of conflicting goals and conflicting interests. one particular  conflict of goals, 
for instance, resides in measures for reducing emissions of greenhouse gases  and 
adaptation in  urban areas. norwegian and european policy has been to promote  
a compact city concept over the last 10–15 years (Commission of the european 
Communities, 1990; St. meld. 31, 1992–3), which has been promoted as a solution 
for  sustainable urban  development, supported by transport research showing that 
urban  structure matters with regard to transport volume (newman and Kenworthy, 
1999; næss, 2006). this policy  for a desirable urban  form include increasing dens-
ities within existing  urban area, develop high-density nodes in the transport system 
and avoid suburban and  exurban sprawl. But it is also a contested policy (Breheny, 
2002). the consequences of this policy  may be that green areas are reduced and 
more land has sealed surfaces thus contributing to problems of  flooding in urban 
areas . in addition, former harbour areas and  industrial areas along  rivers have been 
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subject to urban regeneration in line with a compact city policy. this is problematic 
because of the  exposure to increased  risks with regard to urban  flooding, fluvial 
 flooding and  sea level rise. in addition, densification means that more marginal 
sites, including  slopes and hillsides, are used for construction of houses. these may 
be more vulnerable to  risks for  landslides. thus a balance has to be found between 
these two potentially competing goals .

 Value conflict is a well-known phenomenon in  urban planning and another 
potential barrier to adaptation.  Conflicts over values also mean conflict over the 
good policy. With regard to adaptation to  climate change these  value conflicts may 
include differences in  risk acceptance. Waterfront  housing may be so attractive 
that  future risks of  sea level rise are accepted by the individual, while for society at 
large, huge  investments in  infrastructure and built environments in  risk areas may 
not be desirable. the way adaptation measures are implemented may also be the 
subject of diverging opinions.

Conflicting interests may also pose barriers for adaptation  . A compact city 
 policy with high-density development has been in line with  market forces in 
 norway in the past decades. there has been a strong demand for centrally located 
housing, and high-density building is profitable particularly in attractive waterfront 
locations. however, adaptation measures may mean less  profit for the developer. 
local  water management and more green (permeable surfaces) may not enable 
high-density housing. thus the  actors may have conflicting interests, resulting in 
 power struggles affecting the outcome, as has taken place in rural communities in 
 norway (næss et al., 2005); and there is no reason to expect this to be different 
with regard to urban communities . Conflicts between rationality and power  have 
been  discussed both theoretically and shown empirically in a number of studies of 
urban planning processes as well as in  governance studies (Forester, 1989; Stoker, 
1995; Flyvbjerg, 1998; mäntysalo, 1999; hillier, 2002). Finally, the  uncertainty of 
future climate change  scenarios and consequently the question ‘what shall we adapt 
to?’ is crucial when studying adaptation processes. different opinions, assessments 
of future  scenarios, hopes and  beliefs will influence the attitude to the necessity as 
well as the way to adapt. Assessments and interpretations of  uncertainty, alongside 
actors’  preferences  and planning time horizons should be a central element of any 
adaptation studies .

Conclusions

Adaptation to climate change can be facilitated by coordinated  learning and action 
among a wide and diverse range of actors . Such  coordination can be achieved 
in many ways. A key conclusion of this chapter is that the choice of coordina-
tion mechanism may impact substantially on the  implementation of adaptation 
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measures. there is however no universal  solution, each generic mode of coordi-
nation seems to have its strengths and drawbacks. this chapter has outlined the 
potentials of and  limits to adaptation encapsulated by each coordination mecha-
nism with some specificity according to the following three questions.

(1) What are the potentials and  limits to regulatory devices  
implemented by the hierarchical  power of public governments?

the key potentials of hierarchical coordination include its ability to enforce the 
 implementation of measures, across a wide range of relevant dimensions and with 
a high degree of  democratic legitimation. the limits include the demands it puts 
on  administrative capacity and its lack of ability to utilize local  creativity and 
 competence.

(2) To what extent will  markets provide adaptation?

As for market-based  coordination, its key potentials for adaptation seem to mirror 
its key limitations: effective adaptation will only occur to the extent that future 
climate change is perceived as a threat to future  profits or capital value. While 
 profit maximization certainly may be a powerful driver for adaptation,  market fail-
ures such as free-riding and short-sightedness on behalf of investors pose serious 
limitations.

(3) What are the potential strengths and weaknesses of  
networks in managing  knowledge transfer and  

taking effective and efficient action?

Coordination in networks can be considered as a mechanism for potentially 
 alleviating the limitations of hierarchies and markets. For instance, the arenas 
for  dialogue and  information dissemination provided by networks may increase 
investors’  awareness of potential  risks, thereby making market-based adapta-
tion more effective . they may also enhance  communication between hierarch-
ical authorities and local  actors, allowing greater utilization of local initiative. 
networks may be especially suitable for complex adaptation measures, in cases 
requiring coordinated action by a variety of  actors. thus networks may function 
alongside other forms of  coordination to enhance their potentials. the  adaptive 
capacity of networks is potentially  limited by shortcomings in  democratic legiti-
mation. Furthermore, unlike profit-based markets, networks do not in themselves 
represent any specific m otivation for  implementation of adaptation measures.
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the so-called communicative turn in  urban planning signals a shift from the 
traditional reliance on hierarchical coordination to a renewed focus on interac-
tion and  information  exchange (Fisher and Forester, 1993; healey, 1997). inclusion 
of  non-public actors in  planning relies on obtaining  community involvement as 
well as initiating cooperation with  market  actors such as developers and real- 
estate holders . effective adaptation may require a strengthened ability on behalf of 
public planners and  policy-makers to shift between  governance modes in order to 
fully exploit their potentials while circumventing their  limits. herein lies the  policy  
relevance of this theoretically focused chapter.
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Our nature: adaptable

in geological terms, the human presence on the  earth has been exceptionally brief. 
Yet during that time,  biological evolution and  cultural innovations have permitted 
us to colonize most of the  earth’s terrestrial regions. We are found in a wide diver-
sity of physical environments and thrive under a range of climate characteristics. 
if we use the spread of humans as an adaptation metric, we must be considered a 
successful  species. if we increase the focal length of our analytical lens by a couple 
of magnitudes, however, we begin to see some details that undermine assumptions 
of overall success. entire societies disappear. if we increase the focal length even 
more, we can see that even within societies there are successes and failures across 
space and through time. Undoubtedly, we are an adaptable  species, but adaptation 
is not synonymous with smooth transition or change. When we consider differ-
ent  scales of analysis we are forced to consider closely the process of adaptation 
and the consequences of actions and inactions. our ability to inhabit diverse and 
 changing environments comes at a price – to individuals and entire societies.

much research in climate adaptation has focused on  policy, strategies, technolo-
gies and the capacities required to facilitate their successful deployment. While 
our current level of  adaptedness relative to climate and the environment is clearly 
a product of purposeful action, it certainly is also co-produced by autonomous 
actions. Autonomous actions occur in response to change, irrespective of  policy 
directives and without external assistance. our level of adaptedness fluctuates con-
tinuously as a function of the entirety of our various activities as individuals and 
collective entities. As chapters in this book demonstrate, some actions may be in 
response to perceived changes in the environment, but many are also in  response to 
changes in economic, health, political and cultural environments. Changes in our 
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material  behaviour influence our level of adaptedness at any point in time, whether 
we are conscious of this or not. Changes in agricultural technologies,  medical 
advances and evolving  transportation and communication networks all influence 
our level of adaptedness to the environment .

 Climate change adaptation discussions are most often forward-looking. What do 
we need to do now in order to reduce  future risk or develop the  capacity to respond 
effectively? We can define a challenge and measure the success of response actions 
against a baseline. however, it is only through hindsight that the true  complexity 
of drivers, functional relationships,  feedbacks and the range of possible outcomes 
become apparent. in an analysis of three historical cases of adaptation to  climate 
change, orlove (2005) finds that the  complexity of processes involved makes it 
very difficult to operationalize a definition of adaptation. this  complexity also 
leads to unforeseen and oftentimes undesirable outcomes from targeted adapta-
tion  responses. orlove (2005) highlights historical unintended consequences, but 
similar processes are at work today. Responses to changes in water  resources for 
example, frequently depend on  engineering solutions. these ‘hard’  solutions lock 
in the range of future action and pass on the  externalities to  future generations 
(Anderies et al., 2006; Sophie nicholson-Cole and tim o’Riordan, Chapter 23, 
this volume). in addition, just as our actions (whether specific to climate  or not) 
can make us more adapted to our environment they can just as readily increase our 
 vulnerabilities.

Shifting baselines

the proliferation of  climate projections – at the global and regional  scales – and 
their coverage in academic and mainstream media have focused the concern of 
citizens around the world regarding the way that our planet may change throughout 
the course of the current century.  temperatures and sea levels are projected to rise, 
 ecosystems will be changed – perhaps beyond recognition – and extreme events 
will be more extreme. We are able to better project  future climate trends than we 
were 50 – 100 years ago. So, is our current concern justified, or is it simply an 
artefact of increasingly sophisticated modelling capabilities that provide glimpses 
into a possible future? to be clear, i place more emphasis on the former, rather than 
the latter. i use the question, however, to illustrate a point. much of the process of 
adaptation works are hidden behind the scenes.

humans are constantly making  adjustments in their lives. these adjustments 
are the result of a complex web of factors including social, environmental and 
physiological events and feedbacks . these adjustments have influenced our level 
of adaptedness to our  climate . they weren’t always attributed as adaptations, but 
were simply appropriate  responses to the pressures of the time. in other words, even 
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before ‘adaptation to  climate change’ became a hot-button topic for international 
 policy-makers, people were adapting to the environment and climate. that they 
could be considered adaptations often becomes apparent only in reflection. A par-
tial implication of these processes is that what we now consider a  normal climate, 
and to which we consider ourselves adapted, is at least 0.5 °C warmer than the 
beginning of the last century. the concept of shifting baselines provides insight 
into this phenomenon.

the  capacity to measure or project change implies a baseline from which com-
parisons can be made. hulme et al. (2009) discuss what they refer to as unstable 
climates through an exploration of numbers,  culture and  psychology. their analy-
sis demonstrates that baselines themselves undergo frequent change and, as in the 
case of numbers, may be the result of sometimes arbitrary decisions. the magni-
tude of projected change is a function of the baseline from which we choose. As 
baselines change so do our expectations about the implications of what the future 
will bring. this can most easily be demonstrated using numbers. if we calculate 
the projected number of very warm days for  Central england at the end of the 
twenty-first century with a 1960–1991  Wmo baseline, we will arrive at a number 
of around 80–100 very warm days. if our calculation is based on a rolling baseline 
of 10 or 20 years over the course of the next century, the number of very warm days 
will be only about 25 (hulme et al., 2009).

it is more difficult to estimate the magnitude of future change using the met-
ric of climate as co-produced through culture or individuals. We will adapt as 
time moves on . in efforts to maintain some  equilibrium in our relationship to the 
environ ment, our  behaviours will change and new technologies will become avail-
able. our perspectives of ‘normal’ climate will change accordingly. thus, even 
though the climate 100 years from now may be strikingly different from what we 
now consider normal, the changes in cultural and psychological baselines up until 
that point will subsume those changes and the co-produced climate will be based 
on the (then) current perspective .

the manner in which  climate projections are frequently communicated – behind a 
front of scientific methods,  scenarios,  uncertainties and ranges – conveys the notion 
that climate change is an empirical and objective phenomenon. But we see that some 
of the basic assumptions rest upon unquestioned statistical baselines and the  belief 
that climate is and should be stable. in this context, the recognition of the  normative 
aspects of climate is significant and carries with it subtle  policy implications.

Slipping and tipping

Cognitive and statistical baselines reflect our  perceptions of climate. they are, 
however, only one part of the story. our  perceptions do not preclude the reality of 
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biophysical properties and interactions that have real world outcomes on the envi-
ronment. While our  cognitive perceptions can be quite elastic, the environment is 
subject to empirical biophysical  thresholds, which when crossed can have signifi-
cant  impacts on the functioning of entire  ecosystems .

Climate projections have always included an element of large magnitude change. 
however, as Schneider (2004) points out, most attention in climate change assess-
ments is placed on events that fit within normal confidence intervals. less attention 
has been directed towards low-probability, high-impact events that fall within what 
he refers to as the ‘tails of the distribution’. this is changing however, and there is 
increased recognition of the potential magnitude and speed of change. Ramanathan 
and Feng suggest that we are already committed to 2.4 °C change and Anderson and 
Bows argue that while current political discussion focus on meeting a  stabilization 
target of 550 ppmv Co2e (Co2 equivalent – on which much of the Stern analysis is 
based – meeting even a 650 ppmv Co2e, is  improbable (Anderson and Bows, 2008; 
Ramanathan and Feng, 2008). more research is pointing to the approaching  tip-
ping points for a variety of  earth system elements including the summer  arctic sea 
ice,  himalayan glaciers and the  greenland ice sheet, among others. the increasing 
attention given to the more extreme projections;  sea level rise for example, which is 
one of the more straightforward projections – is  placing increasing urgency on the 
need for society to develop  responses (hansen, 2007; Risbey, 2008).

Avoiding the tipping points at which system states radically change is a chal-
lenge, in part because science has an extremely low predictive skill in these areas. 
the  non-linear nature of  ecosystem behaviour in relation to  climate change, 
for example, makes identifying thresholds extremely difficult (garry peterson, 
Chapter 2, this volume). identifying these thresholds may not be possible, in fact, 
until after we have passed beyond them . Researchers can, however, predict the 
approach of tipping points as systems start down slippery slopes and many of the 
known tipping points could be reached sometime during this century (lenton 
et al., 2008). But the complex nature of our planet and the biophysical systems is 
far beyond the ability of prediction and control (narasimhan, 2007). For example, 
Ramanathan and Feng (2008) indicate the possibility that warming may increase 
more rapidly than currently predicted. they argue that regulation of  air pollutants 
will reduce the effect of  aerosol cooling, speeding up  global warming.

the way that climate change projections are presented often contains an alarm-
ist tinge (hulme, 2006). Whereas urgency may be appropriate, the  apocalyptic 
element in much of the public debate is excessive. novel climate regimes do not 
signify the end of the world, although they may signify an  age in which we have 
to radically reassess our understanding of the world. Climate change will undoubt-
edly result in many  surprises for our environmental and social systems.  Surprises 
are defined as a disconnect between our expectations and what actually occurs 
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(Kates and Clark, 1996; gunderson, 2003) . our expectations are predicated on 
past experience and while we may be able to anticipate some types of change, there 
is still significant  uncertainty that will contribute to the occurrence of surprise 
events. Surprise and uncertainty need not always  limit our  adaptive capacity. For 
some decision arenas a focus on the  robustness of responses permits successful 
adaptation without accurate understanding of future conditions (Suraje dessai and 
co-authors, Chapter 5, this volume) . nevertheless, even when there is high confi-
dence in predicting individual future events, it is significantly more challenging to 
predict the interactive effects. Streets and glantz (2000) provide examples of the 
interactive effects of climate anomalies and  biological systems including pest and 
 disease outbreaks. these synergistic processes will contribute to a world where the 
known and familiar become less so.

Whereas tipping points may be a scientific concept difficult to predict empiri-
cally, the processes and changes along a slippery slope towards tipping points have 
real world implications for humans around the globe , affecting their  livelihoods 
and well-being. these  impacts are measurable. Whether we are approaching 
 apocalyptic points of no return or not, the fact remains that most of the change 
that we document today comes as a result of anthropogenic activities. the most 
vulnerable, those who are suffering the largest  impacts of a changing climate 
are  populations who have contributed the least to the current state of affairs. the 
urgency of response that many promote must therefore also reflect the moral and 
 ethical obligations that derive from these actions.

Adaptation as  transformation

in the way that climate change assessments focus on the most likely range of out-
comes, the range of most commonly considered adaptation measures also reflects 
the middle ground. it is certainly less challenging to imagine adapting to a future 
world 2 °C rather than 5 °C warmer than our world today. it may also be comfort-
ing to think that we can rationally and democratically ease ourselves onto a path of 
adaptation that accounts for the types of change projected under these  scenarios, 
although Schellnhuber (2008) suggests that meeting 2 °C targets will be a close 
and difficult race. nevertheless, there is a disconnect between  belief and action. 
if we believe that changes will continue to occur at a slow and smooth rate, then 
the urgency regarding climate change may be overdone. if, however, we recognize 
the presence of approaching  thresholds, then a shifting baselines approach will be 
insufficient. individuals and society, lulled by a sense of  security that we can con-
tinue to adapt as we have in the past through incremental steps, will respond only 
after we have crossed thresholds. if there is genuine agreement that the changes 
in our climate in the near future will create novel challenges with consequences 



Donald R. Nelson496

for human  well-being, we must be able to respond in novel ways. this requires 
a re-evaluation of the way we conceptualize our relationship with the natural 
environment .

the concept of ‘Adaptation to climate change’ in many ways reflects the Western 
 nature/culture dichotomy. it frames the issue of climate change as one in which 
 culture stands separate from nature, in which humans degrade the environment 
and nature needs to be protected from us. As orlove notes, it also highlights the 
dominance of  culture over nature because it doesn’t question the  belief that all 
people will be able to equally adapt (Ben orlove, Chapter 9, this volume). By sepa-
rating two parts of a whole, the  nature/culture dichotomy constrains the way that 
we conceptualize climate change and therefore limits our response options. one 
way it does so is by encouraging us to think about adaptation to climate change as 
something limited to our  impacts on the  climate system. if, as a  species, we wish 
to live in a world with changed climate and  ecosystems we must expand the way 
that we think about adaptation.

narrowly framed, adaptation is focused on reducing  risk to specific hazards. 
humans are adept at reducing specific  risks. We build  sea walls and  levees, we 
pump water across deserts, we artificially cool and heat our environments and 
we modify  ecosystems to reduce  disease exposure. it is widely recognized that 
 risk-management frameworks run into problems of how to value incommensurable 
goods  (what and where to save, what and where not to save) (e.g. Adger et al., 2009). 
As pielke et al. (2007) highlight, most of the projected  climate change impacts 
are only marginal increases in areas where  populations already experience signifi-
cant losses. in addition, narrowly focused  responses, while reducing a particular 
 risk, may increase our  exposure to other  risks or pass the  risks onto other  popu-
lations (Walker et al., 2006; nelson et al., 2007). All of these factors argue for a 
more encompassing decision matrix and process-oriented, in addition to outcome-
 oriented,  goals. in other words, the process of adaptation should be designed to 
make society more resilient to a range of influences – including, but not limited to 
climate change.

the need to expand our conception of adaptation is a perspective widely held 
by  sustainable development and  disaster management practitioners. Some have 
suggested that responding to climate change is really a question of following sus-
tainable development trajectories. But currently, climate change – not sustainable 
development – is the topic on the world stage. it is a driver of international  policy 
regimes, generates massive sums of research monies, and the  UK now has a  minister 
of energy and Climate Change . too frequently adaptation still reflects a narrow 
framing, which assumes that climate change is an ultimate, rather than proximate 
driver of change. Re-evaluating this assumption requires rethinking what we mean 
by adaptation; moving from an approach of linear, incremental steps, which define 
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the history that brought us to the current point.  transformational change requires 
reforming the basis on which we think about the world.

the research into adaptation to climate change during the last two decades 
provides many essential insights into how the process of change occurs. it has 
provided us with tools and frameworks within which to measure and evaluate 
actions and outcomes. While they certainly incorporate research from other areas, 
the concept of  vulnerability, multi-level  governance, issues of  fairness and  equity, 
social learning and the role of  adaptive capacity all contribute to our understand-
ing of how we can prepare for change and how it can be strengthened and directed. 
the force of these ideas begins to converge around the possibility of transforma-
tional change .

this volume contributes to this trajectory of understanding, recognizing that 
 adaptation is not limited to  decisions about technical and economic  responses to our 
climate. the chapters, which highlight many significant challenges that are often 
absent in adaptation discussion, make it clear that adapting to climate change will 
require very hard choices and that the results of those choices are not zero-sum.

humans are instinctively short-sighted – spatially and temporally. many of the 
problems that we see in the world today are a result of this limited vision. the 
consequences of our actions simply do not affect our daily lives in direct ways. As 
humans continue to urbanize, and become further removed from direct depend-
ence on natural  resources,  feedback systems become masked. in this sense, climate 
change is different from many of the other issues that make up the challenges of our 
modern world. the reach of climate change impacts will be universal. Undoubtedly, 
some  will suffer more than others and some will come away as  winners. But the 
implication of climate change may become one of the impetuses we need to make 
radical change. the fact that the problems are coming home to roost in the back-
yard of those that contributed to the problem, as well as everyone else, may very 
well mark a shift in the way in which we respond to  predictions of change.

the challenge is how to meet our individual and  household  needs in ways that 
minimally impact contemporary and  future generations. Frankly, this balance is 
not part of the Western worldview which places humans apart from nature. Within 
this paradigm,  trade-offs are reduced to economic calculations, whose outcomes 
hinge on how we attribute discount rates and the substitutability of capital. these 
attributions are rooted in the inviolability of  economic growth as an overarching 
goal. But moving away from this worldview is not a simple process. We live in 
a complex society and the legacies of  complexity include rigidity,  fragility and 
reduced  flexibility (holling and gunderson, 2002; Redman and Kinzig, 2003). As 
o’Brien highlights,  cultures and  values do change through time (Karen o’Brien, 
Chapter 10, this volume). But  culture maintains itself as it transmits  informa-
tion through symbols, meanings and  behaviours and naturally resists large-scale 
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change. once change begins, it can be rapid, but the path to that  threshold can be 
difficult and the process is still not well understood.

For all our well-meaning efforts,  governance systems continue to inhibit, as well 
as facilitate, processes of responding to change (Susanne moser, Chapter 20, this 
volume). the implication is that there is no single  prescriptive approach that can 
pave the way for  transformational change. Rather, it must be a dynamic process 
that emerges from many small,  individual actions that manage to grow. Research 
in  sustainability, transitions and    transformation, environmental movements, moral 
philosophers, and spiritual and religious movements all have their part to play. 
Adaptation is not a process that we can fully direct, nor should we wish it to be.

our deliberate actions are already transforming the world, albeit in many unin-
tentional ways. So the question is whether we begin to be proactive in the process, 
or whether we will be forced to just respond to a rapidly  changing environmental 
context. Regardless, there will be associated  costs in human  well-being. Adaptation 
has both a purposive, directed component as well as an autonomous and emergent 
component. Future research in adaptation will continue to explore both areas and 
enhance our understanding of  social learning, innovation and how transforma-
tional change takes place. this type of research may help overcome some of the 
adaptation  limits and make potential  barriers less rigid. in this sense, a diversity of 
 values and  cultures may in fact be more beneficial than restricting as humans seek 
ways to accommodate change .

As has been the case for adaptation and transformation processes through-
out time, responding to  climate change will require trial and error. the role of 
 learning (Folke et al., 2005) is recognized as a critical part of  adaptive capacity. 
learning happens as a result of our own actions, but we can also learn from the 
experiences of others . Similar to  biological diversity, diverse  cultures and values 
are an adaptive  resource from which we can draw experience and  knowledge. 
this goes beyond recognizing the value of  traditional knowledge for resolving 
local problems. Rather it reflects the idea that the ways we envisage the world 
and our consequent  behaviours have real world outcomes. Atran et al. (2002), 
for example, show how different  cultures demonstrate different  behaviours when 
facing similar conditions. Similarly, heyd and Brooks suggest that  responses to 
environmental  change are conditioned by the way in which societies envision 
their relationship within the larger environment (thomas heyd and nick Brooks, 
Chapter 17, this volume).

this volume is centred on the limits to adaptation, but it is also useful to reflect 
on the limits of adaptation. is it possible to respond to the challenges of a changing 
climate within a framework of adaptation? Adapting to change by reducing  vulner-
abilities provides significant, measurable  benefits. But adaptation does not require 
reflecting on or addressing the primary drivers of change. many of the drivers 
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of climate change are anthropogenic in nature, and therefore responsive to our 
actions. Reflecting on the drivers of change requires moving beyond  ‘single-loop’ 
learning, which is centred on how we can respond based on the way that things are 
today. Rather, it will demand  ‘double-loop’ learning where we assess our under-
lying assumptions (millbrath, 1989). Re-evaluating our assumptions and values 
opens the possibility for significant shifts in the way in which we view the world, 
the way in which we behave and consequently, the outcomes of our actions .

Are we likely to see the world transformed in response to projected climate 
change?  Frankly, i find myself torn between a pessimism born of the past inability 
of human societies to take proactive measures in response to predicted change and 
an optimism that the learning that has taken place during the history of human-
kind is finally providing us with the  knowledge, tools, and desire to make neces-
sary change. A critical step, however, will be coming to terms with the fact that 
what we need may not be more adaptation to nature. Rather, what will be needed 
is acknowledgement that we co-create ‘nature’ through our actions. this type of 
transformational thinking will require recognition that limits do exist and it will 
require developing the  capacity to live within those limits .
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