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N E W  F R O N T I E R S  O F  S O C I A L  P O L I C Y

In many developing countries, the mixed record of state effectiveness, mar-
ket imperfections, and persistent structural inequities has undermined the 
effectiveness of social policy. To overcome these constraints, social policy 
needs to move beyond conventional social service approaches toward 
development’s goals of equitable opportunity and social justice. This series 
has been created to promote debate among the development community, 
policy makers, and academia, and to broaden understanding of social pol-
icy challenges in developing country contexts.

The books in the series are linked to the World Bank’s Social Develop-
ment Strategy. The strategy is aimed at empowering people by transforming 
institutions to make them more inclusive, responsive, and accountable. This 
involves the transformation of subjects and benefi ciaries into citizens with 
rights and responsibilities. Themes in this series include equity and develop-
ment, assets and livelihoods, citizenship and rights-based social policy, and 
the social dimensions of infrastructure and climate change.

Titles in the series:

• Assets, Livelihoods, and Social Policy
•  Building Equality and Opportunity through Social Guarantees: 

New Approaches to Public Policy and the Realization of Rights
• Delivering Services in Multicultural Societies
• Inclusive States: Social Policy and Structural Inequalities
• Institutional Pathways to Equity: Addressing Inequality Traps
•  Social Dimensions of Climate Change: Equity and Vulnerability 

in a Warming World
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F O R E W O R D

For too long, global warming has been viewed as tomorrow’s problem. 
The overwhelming evidence now suggests that climate change exacerbates 
existing development challenges, further exposing the vulnerability of the 
poor, and pushing those living on the margins closer to the edge. For those 
people most at risk, climate change is a crisis today. The rights, interests, 
and needs of those affected must take center stage as an issue of global 
social justice.

This volume brings together the fi nal versions of papers that were 
presented fi rst at an international workshop on the social dimensions of 
climate change, held by the World Bank in Washington, DC, on March 
5–6, 2008. Other chapters were commissioned for this volume. A full 
report of the workshop is available separately. Taken together, these pub-
lications aim to amplify the voices of those people who are most at risk 
from climate change and to establish the basis for a compelling research 
and policy agenda on the social dimensions of climate change.

Our goal at the World Bank is to help developing countries realize the 
promise of sustainable development through the progressive achievement 
of the Millennium Development Goals. Our vision is to contribute to an 
inclusive and sustainable globalization—to overcome poverty, enhance 
growth with care for the environment, and create individual opportunity 
and hope.

Climate change alters the context of this work and thus demands new 
approaches, policies, and tools to help developing countries meet the chal-
lenges of reconciling climate action with the development and growth 
agenda.

For many years, the World Bank has been a focal point for fi nancing 
on climate change, and today it is a major lender for renewable energy 
and energy effi ciency. We also are at the forefront of developing the car-
bon market. The newly adopted Climate Investment Funds and Strategic 
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Framework on Development and Climate Change enhance our capacity 
to facilitate demonstration, deployment, and transfer of low-carbon tech-
nologies; and they increase our focus on building climate resilience in vul-
nerable nations.

Building on the foundation laid in the March 2008 workshop, the 
World Bank’s Social Development Department is now leading efforts to 
promote socially inclusive, climate-resilient policies and operations in cli-
ent countries.

I am confi dent that the innovative global agenda described in this vol-
ume will contribute to a more holistic analysis of climate change impacts 
on human and social systems; increase our understanding of vulnerabil-
ity; and strengthen our capacity to build social justice, accountability, and 
equity into climate policy.

Katherine Sierra
Vice President, Sustainable Development

The World Bank
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1

Equity and Vulnerability in a Warming World: 

Introduction and Overview

Robin Mearns and Andrew Norton

C H A P T E R  1

Climate change is widely acknowledged as foremost among the formidable 
challenges facing the international community in the 21st century. It 
poses challenges to fundamental elements of our understanding of appropri-
ate goals for social and economic policy, such as the connection of prosper-
ity, growth, equity, and sustainable development.1 Human-induced climate 
change is widely perceived as threatening the long-term resilience of soci-
eties and communities throughout the world. It also poses unprecedented 
challenges to systems of global governance responsible for both controlling 
the scale of the phenomenon and responding to its impacts. This volume 
seeks to establish an agenda for research and action built on an enhanced 
understanding of the relationship between climate change and the key social 
dimensions of vulnerability, social justice, and equity.

Unequivocal scientifi c evidence, marshaled by the United Nations’ 
Intergovernmental Panel on Climate Change (IPCC) in its Fourth Assess-
ment Report, shows that greenhouse-gas (GHG) emissions from human 
activity—particularly burning fossil fuels for energy—are changing the 
Earth’s climate (IPCC 2007). The Stern Review examines the economics 
of this complex phenomenon, a detailed understanding of which is needed 
to underpin an effective global response (Stern 2006); whereas others 
have focused their attention on its politics (Giddens 2009). As a recent 
Human Development Report made clear, there are glaring inequities in 
the distribution of responsibility for the causes of global warming and the 
distribution of its impacts among the nations and peoples of the world 
(UNDP 2007). Poor people in developing countries bear the brunt of its 
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impacts while contributing very little to its causes. However, the human 
and social dimensions of climate change have been woefully neglected in 
the global debate—at least, until recently (Commission on Climate Change 
and Development 2009; Global Humanitarian Forum 2009; Roberts and 
Parks 2007; UNDP 2007).

This volume brings together the fi nal versions of a set of papers fi rst 
presented in an international workshop on the social dimensions of climate 
change, convened by the World Bank’s Social Development Department in 
March 2008 (World Bank 2008), with additional material developed over 
the following year. The workshop brought together community activists, 
government representatives, former heads of state, leaders of indigenous 
peoples, representatives of nongovernmental organizations, international 
researchers, and staff of the World Bank and other international devel-
opment agencies to help shape a global agenda on the social dimensions 
of climate change and their implications for effective climate action. This 
introductory chapter provides an overview of the major themes addressed 
in the workshop and elaborated in this volume. It articulates the broad 
outlines of a research, policy, and operational agenda on the social dimen-
sions of climate change—necessarily integrated with existing mandates in 
international development—that places those people who are most affected 
by climate change front and center in the framing of equitable solutions.

Viewing climate change through a social development lens leads us, at 
the outset, to couch the agenda in terms of social justice, at all levels from 
the global to the local. The causes and consequences of climate change are 
intertwined deeply with global patterns of inequality. Climate change acts 
as a multiplier of existing vulnerabilities in a warming and transforming 
world. It threatens to roll back the hard-earned gains in poverty reduction 
and progress toward maintaining the Millennium Development Goals that 
already have been achieved (UNDP 2007). The global injustice of a world 
in which responsibility for the causes of climate change is inversely propor-
tional to the degree of vulnerability to its consequences calls for equity and 
social justice to be placed at the heart of a responsive agenda on climate 
policy and action.

Motivated by concerns with equity and vulnerability, the policy and 
action-oriented agenda on the social dimensions of climate change out-
lined in this volume entails a dual-track approach, giving equal emphasis 
to both aggressive mitigation and pro-poor adaptation. But it follows from 
the social justice perspective that the transition to a low-carbon growth 
path, at least in the near term, should be undertaken primarily by richer 
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countries and in those sectors that account for the bulk of GHG emissions: 
energy, heavy industry, buildings, and transport systems. For developing 
countries, the social dimensions of the climate change agenda largely con-
cern adaptation to changes that now not only are considered unavoidable, 
but are already being faced by vulnerable communities on the front lines 
of a changing climate. Most of the chapters in this volume therefore focus 
on adaptation, and on the ways effective and equitable responses can and 
need to be integrated with existing approaches to development. But there 
is one major exception. Agriculture and land-use changes in developing 
countries account for approximately a quarter of all GHG emissions. That 
fact means that, with appropriate policy support, crucial and highly cost-
effective mitigation decisions potentially lie in the hands of millions of poor 
farmers, pastoralists, and other land managers. Therefore, crafting equi-
table policy responses to mitigation in the agriculture and forest sector is 
also positioned fi rmly on the social dimensions of climate change agenda.

A point of departure for this twin agenda is to deepen understanding of 
who is vulnerable to the consequences of climate change, where, how, and 
why. This understanding includes not only how climate change contributes 
to vulnerability, but also how climate policy and response measures may 
magnify the effects of many existing drivers of vulnerability. In the short 
term, the biggest impact on poor people may result less from the changing 
climate itself than from policies adopted to mitigate climate change. Man-
aging the potentially adverse social consequences of climate policy and 
efforts to maximize the benefi ts of climate action for the poor is central 
to the agenda. These concerns point to aspects of the policy and action 
agenda that otherwise might be overlooked, notably highlighting the 
importance of governance, institutions, voice, and social accountability 
in climate action and response measures at multiple levels. These themes 
resonate strongly with core preoccupations in the existing social develop-
ment agenda (World Bank 2005a), but their application in the context of 
climate policy and action also has profound implications for the practice 
of development.

A focus on those who are most vulnerable highlights the urgency of the 
international community’s current challenges to reach a fair and equitable 
deal at the 15th Session of the Conference of the Parties, under the United 
Nations Framework Convention on Climate Change (UNFCCC) in Copen-
hagen in December 2009, and to follow through on political commitments 
thereafter. Such a deal needs to include stringent targets to achieve GHG 
emissions reductions that would avoid dangerous global warming, generally 
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defi ned as more than a 2-degrees Celsius average increase in surface tem-
perature above preindustrial levels (Hadley Centre 2005). Given the inertia 
in the Earth’s climate system and the slow pace of progress in the interna-
tional negotiations, many people now would argue that such an ambitious 
“guardrail” may no longer be feasible (Parry et al. 2008). But owing to 
sea-level rise, the very existence of many low-lying, small-island developing 
states is threatened even at this level of warming—not to mention the lives 
and livelihoods of millions more people living in the Arctic, in the world’s 
drylands, and in coastal mega-cities in the developing world. It is argued 
that a guardrail approach to mitigation that would serve the interests of 
those societies and communities on the front lines of today’s changing cli-
mate also serves the interests of the rest of the international community, for 
whom the impacts may not become apparent immediately. 

One track of the twin agenda on the social dimensions of climate change 
concerns urgent and ambitious action on mitigation to avoid the unmanage-
able (SEG 2007). The vexing questions are who should reduce GHG emis-
sions, by how much, and by when? What would a fair, equitable deal look 
like? The equity challenge in the mitigation context boils down to reaching 
agreement about the basis on which to assign entitlements to the Earth’s 
constrained ecological space—the ultimate global commons problem.

The other track of the social dimensions of climate change agenda con-
cerns adaptation to manage the unavoidable consequences of changes that 
already are taking place in the Earth’s climate system. The IPCC’s Fourth 
Assessment Report warned that, although many impacts can be avoided, 
reduced, or delayed by mitigation—and regardless of how effective such 
mitigation efforts are—adaptation will be necessary to address impacts 
resulting from the warming that already is unavoidable because of past 
emissions (IPCC 2007). As former U.S. Vice President Al Gore2 is reported 
to have said, “I used to think adaptation subtracted from our efforts on 
prevention. But I’ve changed my mind. . . Poor countries are vulnerable 
and need our help” (The Economist 2008).

The IPCC’s Fourth Assessment Report identifi ed for the fi rst time those 
systems, sectors, and regions most likely to be especially affected by cli-
mate change (IPCC 2007). The most vulnerable systems and sectors are 
ecosystems such as tundra, boreal forest, mountain, Mediterranean-type 
ecosystems, mangroves and salt marshes, coral reefs and sea ice biomes; 
low-lying coasts, because of the threat of sea-level rise; water resources in 
low-latitude regions, as a result of increases in rainfall and higher rates 
of evapotranspiration; agriculture in low-latitude regions, because of 
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reduced water availability; and human health, especially in areas with 
low adaptive capacity. 

The most vulnerable regions are the Arctic, because of high rates of 
projected warming on sensitive natural systems; Africa, especially the sub-
Saharan region, because of low adaptive capacity and projected changes in 
rainfall; small islands, because of the high exposure of the population and 
infrastructure to the risk of sea-level rise and increased storm surges; and 
Asian mega-deltas such as the Ganges-Brahmaputra and Mekong, because 
of their large populations and high exposure to sea-level rise, storm surges, 
and river fl ooding. 

But in all those contexts, and in many more—even where incomes and 
adaptive capacity are relatively high—certain groups of people can be par-
ticularly vulnerable, including the poor, women, young children, and the 
elderly. It is these structural and situational drivers of vulnerability that con-
cern us in determining appropriate responses in support of adaptation to 
climate change, and that form a major focus of a number of the chapters in 
this volume. At the core of this agenda is the need to understand the different 
ways people are vulnerable to the consequences of climate change by virtue 
of their geographic locations, livelihood sources, asset holdings, and social 
positioning; and the need to understand the implications for the appropriate 
tailoring of operational and policy responses in developing countries.

Most of the chapters in this volume are revised versions of papers origi-
nally prepared for the Social Dimensions of Climate Change workshop in 
March 2008, and they aim to take stock of the existing state of knowledge 
in core areas of this agenda. They include the chapters on climate change 
and armed confl ict (chapter 3), climate change and migration (chapter 4), 
local institutions and climate change adaptation (chapter 7), implica-
tions of climate change for dryland societies (chapter 8) and for pro-poor 
urban adaptation (chapter 9), social policies and climate change adapta-
tion (chapter 10), and climate change and the forests agenda (chapter 11). 
Chapter 2, dealing with understandings of vulnerability and implications 
for climate policy, was commissioned for this volume. Two other chapters 
have been adapted from work published elsewhere. An earlier version of 
chapter 5, on the gender dimensions of poverty and climate change adap-
tation, appeared as Demetriades and Esplen (2008); and chapter 6, on 
indigenous knowledge and climate change in Latin America and the Carib-
bean, is based on Kronik and Verner (forthcoming).

The volume is organized as follows. This introductory chapter fi rst sets 
the scene by framing climate change as an issue of social justice at multiple 
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levels, and by highlighting equity and vulnerability as the central organiz-
ing themes of an agenda on the social dimensions of climate change. It then 
provides an overview of the major elements of the twin agenda on pro-
poor adaptation and the social dimensions of mitigation, and it introduces 
the main themes and arguments running throughout the volume. 

Part I, comprising chapters 2 through 6, focuses on deepening our under-
standing of vulnerability in the context of climate change. Chapter 2 leads 
off with a review of existing theories and frameworks for understanding 
vulnerability, drawing out implications for pro-poor climate policy. The 
more integrative frameworks highlight the role of assets and institutions in 
contributing to livelihood security, and the importance of power relation-
ships under conditions of risk and uncertainty that infl uence vulnerability 
outcomes for particular groups of people. Understanding the multilayered 
causal structure of vulnerability then can assist in identifying entry points 
for pro-poor climate policy at multiple levels. Building on such analytical 
approaches, chapters 3 and 4, respectively, consider the implications of cli-
mate change for armed confl ict and for migration. These are two aspects of 
the emerging debate and literature on complex social responses to climate 
change that most merit further research and both of them highlight the dif-
fi culty in isolating climate-related from nonclimate drivers of vulnerability. 
Those chapters are followed by a discussion of two of the most important 
social cleavages that characterize distinct forms of vulnerability to climate 
change and climate action: gender (chapter 5) and ethnicity or indigenous 
identity (chapter 6)—in the latter case, focusing on the role of indigenous 
knowledge in crafting climate response measures in the Latin American 
and Caribbean region.

Part II explores in more detail the implications of the social dimen-
sions of climate change agenda for policy and action in a range of priority 
contexts. Chapter 7 highlights the important mediating role of local institu-
tions in achieving more equitable, pro-poor outcomes from efforts to sup-
port adaptation to climate change. Chapter 8 examines the implications of 
climate change for agrarian societies living in dryland areas of the develop-
ing world, and chapter 9 does the same for those living in urban centers. In 
both chapters, the authors describe and explain the distinct forms of vul-
nerability to climate variability and change faced by people living in these 
contexts; and they outline the elements of an integrated agenda to reduce 
vulnerability. In both cases, they highlight the buffering role of assets and 
the importance of accountable and representative forms of governance for 
pro-poor, local adaptation efforts. Chapter 10 considers the role of social 
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policy instruments in supporting pro-poor adaptation to climate change; 
and it argues for a focus on “no-regrets” options that integrate adaptation 
with existing development approaches, albeit with modifi cations to take 
better account of the ways in which climate variables interact with other 
drivers of vulnerability. Finally, chapter 11 turns to the implications of 
climate policy and action for forest areas and forest people. Here again, 
themes of equity, rights, and social accountability emerge strongly as deter-
mining whether the outcomes will manage to balance emissions reduction 
objectives with those of protecting and promoting local livelihoods.

Climate Change and Social Justice

Climate change is often described as the defi ning global social justice 
issue of our time. It raises equity considerations between generations 
because actions taken or not taken today will affect future generations. It 
also has powerful implications for intragenerational equity today, among 
nation-states and among individuals and groups within societies. Climate 
change reinforces a vision of a world that is highly polarized—between 
heavy GHG-emitting countries and resource-poor countries that will suf-
fer the worst consequences. The geographic distribution of per capita 
GHG emissions and levels of social and/or agroeconomic vulnerability 
are virtually mirror images of one another; when viewed together, they 
bear a striking resemblance to the already uneven global distribution of 
wealth and well-being (Dow and Downing 2007; SEG 2007). In short, 
climate change threatens to compound existing patterns of international 
inequality. 

However, it is important not to present too stylized a dichotomy 
between the rich and poor worlds. There are middle-income (for example, 
oil-producing) countries with per capita emissions equal to or higher than 
those of countries in the Organisation for Economic Co-operation and 
Development (OECD), and highly populous developing countries with 
sharply rising per capita emissions. Countries in both categories also 
include many millions of people who are highly vulnerable to the conse-
quences of climate change. Although it may appear convenient to char-
acterize climate change mitigation as primarily the responsibility of rich 
countries, and adaptation as the chief concern of poor countries, things 
are not quite so simple. Vulnerability to climate change, viewed fi rst and 
foremost as a development challenge, cuts across national borders.
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Fairness in Mitigation and Adaptation

Article 2 of the 1992 UNFCCC requires “stabilization of greenhouse-gas 
concentrations in the atmosphere at a level that would prevent dangerous 
anthropogenic interference with the climate system…allow ecosystems to 
adapt naturally, ensure food production, and allow sustainable economic 
development” (UNFCCC 1992, p. 4). This twin agenda on both mitigation 
and adaptation has been described aptly elsewhere as a question of “avoid-
ing the unmanageable and managing the unavoidable” (SEG 2007). What 
constitutes “dangerous” in this context is a value judgment determined 
by sociopolitical processes and informed by constantly evolving scientifi c, 
technical, and socioeconomic information. But deepening understanding in 
recent years has moved in the direction of favoring more rather than less 
urgent action on mitigation; and a powerful economic as well as ethical 
case for doing so has emerged.

Taking strong mitigation action is both good economics and consistent 
with aspirations for growth and development in poor and rich countries 
(Stern 2006, 2009). Although many uncertainties remain, and assumptions 
on discounting and risk aversion strongly affect the results, aggregate esti-
mates of the economic costs of the impacts of unmitigated climate change 
range from 5 percent to 7 percent (if market impacts alone are taken into 
account) and up to 20 percent of annual global GDP (including broader, 
nonmarket impacts), equivalent to approximately $11 trillion (based on 
world GDP of $55 trillion in 2007). The Stern Review contrasts these 
estimates with the expected costs of taking action to cut emissions. The 
expected costs of reducing emissions, consistent with a midrange stabiliza-
tion trajectory, are reckoned to be on the order of 1–2 percent of GDP per 
year, even without taking into account such additional economic benefi ts 
as energy access, energy security, or air quality (Stern 2006, 2009). 

In terms of tackling the causes of climate change—or mitigation—
a social justice perspective emphasizes the need for an equitable sharing 
among nations of the responsibility for reducing GHG emissions, based on 
an acknowledgment of the highly unequal distribution of past, present, and 
projected future emissions among them. This is what lies behind the Kyoto 
Protocol’s guiding doctrine of “common but differentiated responsibility.” 
But uncertainties associated with the inertia in the Earth’s climate system, 
and the political challenge of negotiating the sharing of emissions reduc-
tions among those countries chiefl y responsible for having generated the 
exiting stock of GHGs in the atmosphere and those projected to contribute 
increasingly to future fl ows of emissions, combine to make this exceedingly 
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diffi cult to bring about in practice. Although making the transition to a 
low-carbon economy will be necessary in low- and middle-income coun-
tries as well as in the developed world if dangerous climate change is to be 
averted—and so in the direct interest of developing countries—access to 
affordable energy for the poor is a prerequisite for poverty reduction and 
economic growth in the shorter term. There also are questions regarding 
the social sustainability of some low-carbon technologies, such as hydro-
power and fi rst-generation biofuels. Taking all these issues into account, 
the immense political challenge being confronted in the ongoing negotia-
tions under the UNFCCC is to decide who should reduce emissions, by 
how much, and by when.

A number of principled proposals have been advanced to help address 
this enormously complex political question, including the Greenhouse 
Development Rights Framework (Baer et al. 2008) and the Contraction 
and Convergence approach (GCI 2008). Fairness in the context of the miti-
gation agenda has usually been interpreted to mean apportioning among 
nation-states the responsibility for reducing GHG emissions, according to 
their respective contributions to total global emissions. In such proposals, 
emissions are normally calculated on a per capita basis to draw attention 
to the underlying inequities in historical and current patterns of global 
consumption and the varying levels of carbon intensity driving consump-
tion. Frameworks for attributing emissions on a per capita or personal 
basis also differ according to whether GHGs are attributed to the site of 
production or of consumption of consumer goods—an issue that makes 
a considerable difference in developing countries’ perceived contribu-
tions to global emissions. Chakravarty et al. (2009) offer a framework for 
allocating national targets for fossil fuel carbon dioxide emissions that is 
derived from a fairness principle based on the “common but differentiated 
responsibilities” of individuals rather than nations. All of these propos-
als acknowledge that developing countries need “headroom” to increase 
per capita GHG emissions, at least in the short to medium term, consis-
tent with their development aspirations to reduce poverty, meet the basic 
needs of their citizens, and attain the Millennium Development Goals. 
It is argued that such “subsistence” emissions are entirely different from 
the “luxury” emissions associated with consumption by rich people in 
rich countries (Agarwal and Narain 1991). Although it is true that devel-
oping countries will need to join in efforts to reduce global GHG emis-
sions over the longer term—and that most of the least-cost mitigation 
options lie in the developing world (World Bank 2009)—these proposals 
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all acknowledge those countries’ immediate need for breathing space to 
address basic human development priorities.

In terms of tackling the consequences of climate change—or 
adaptation—a social justice perspective emphasizes that those whose 
lives and livelihoods are most vulnerable to the consequences of climate 
change and who have contributed the least to its causes should receive 
preferential support. This perspective should be both an integral part of 
and additional to existing efforts to reduce poverty and attain the Millen-
nium Development Goals. Adaptation measures include long-term plan-
ning for infrastructure (water storage, supply, and sanitation; building 
codes; transport) and land use (fl ood management, conservation); agri-
cultural diversifi cation, research, and extension (for example, research on 
drought-tolerant crop varieties); streamlining legislation to avoid malad-
aptation (such as removing perverse incentives caused by farm subsidies, 
skewed water pricing, or inappropriate regulatory frameworks for 
land-use planning); planning for ex ante disaster risk reduction and ex 
post disaster response and recovery; and social policy measures, includ-
ing the development of social protection systems (with various forms of 
personal and asset insurance), adaptation of public health priorities, and 
support to populations with special needs (including migrants). Such mea-
sures need to be mainstreamed into sector and national economic plan-
ning, while recognizing the aspirations of local communities and enabling 
them to adapt. Current approaches to adaptation may be missing major 
opportunities to engage creatively through institutional partnerships to 
support the diverse ways that local people are already adapting to climate 
change autonomously (Agrawal, chapter 7 of this volume).

Many estimates of the total expected costs of adaptation in develop-
ing countries have been made recently, going beyond existing development 
commitments. They vary widely, owing to differences in methodological 
assumptions and data limitations, the time frame considered (from the pres-
ent to 2030), uncertainties associated with climate projections at national 
and subnational levels, and the diffi culty in undertaking cost-benefi t analy-
sis for low-probability but catastrophic damage events. As a result, cur-
rent estimates (derived from analyses in the Stern Review and conducted 
by Oxfam, the United Nations Development Programme, UNFCCC, and 
the World Bank) range from $3 billion to $135 billion per year (Commis-
sion on Climate Change and Development 2009; Project Catalyst 2009; 
World Bank 2009).3 These estimates matter because they are being used to 
inform the international negotiations on the successor treaty to the Kyoto 
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Protocol, which runs out in 2012. From a social justice perspective, such 
calculations will have an important bearing on the level of international 
support that will be agreed necessary to fl ow from developed to developing 
countries in support of their adaptation efforts when countries convene in 
Copenhagen in December 2009.

Particular challenges stem from assumptions made about the share of 
losses from natural disasters that may be attributed to climate change 
rather than to existing climate variability. In its most recent report, the 
Global Humanitarian Forum estimates that approximately 40 percent of 
weather-related disasters in 2005 may be attributed to climate change, 
rising to 50 percent in 2030 (Global Humanitarian Forum 2009, p. 86). 
This results in an estimate of economic losses from climate change today 
amounting to $125 billion per year—roughly equivalent to the fl ow of 
2008 offi cial development assistance (ODA) from developed to developing 
countries, as tracked by the OECD’s Development Assistance Committee 
(Global Humanitarian Forum 2009, p. 18). More conservative estimates 
using alternative methodologies to generate plausible scenarios still project 
increases in humanitarian spending on climate-related disasters during the 
next 20 years of between $57.0 million (a 32 percent increase over current 
levels) and $2.7 billion (a 1,600 percent increase), depending on assump-
tions regarding the expected frequency and intensity of future extreme 
events (Webster et al. 2008, p. 25).

Although considerable uncertainty remains concerning the actual sums 
likely to be needed, we can say with conviction that measures to reduce the 
risks associated with natural disasters and with responding to and recover-
ing from them form a critical aspect of the social dimensions of a climate 
change agenda; and they need to be better integrated with adaptation and 
development efforts. Indeed, natural disaster risk reduction and recovery 
in many developing countries is the logical entry point to this wider agenda 
because natural disasters already form a very real and immediate threat to 
millions of people.

A Rights-Based Approach to Climate Change

A persuasive case is beginning to be made that climate change also poses 
threats to the realization of human rights and that the international human 
rights architecture is relevant in addressing climate change (OHCHR 2009; 
Orellana 2009; ICHRP 2008; Oxfam 2008; Seymour 2008). Although 
a specifi c human right concerning the environment has not been elabo-
rated in a binding international convention, the fundamental right to an 
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environment capable of supporting human society and the full enjoyment 
of human rights is recognized, in varying formulations, in the constitutions 
of more than 100 states and directly or indirectly in several international 
instruments. 

Climate change now is accepted as the most immediate and far-reaching 
threat to the environment. Consequently, there is a growing concern that 
global warming will affect the full enjoyment of accepted human rights, 
including the right to life, the right to take part in cultural life, the right 
to use and enjoy property, the right to an adequate standard of living, the 
right to food, and the right to the highest attainable standard of physical 
and mental health (table 1.1). 

A rights-based approach holds considerable promise for injecting 
urgency and ambition into global climate action while safeguarding the 
most vulnerable people in society. By focusing on equity and social justice, 
a rights-based approach offers both a compelling moral and ethical argu-
ment for action and a more authoritative basis for advocacy. It also helps 
give voice to vulnerable groups because, by design, human rights focus on 
the most vulnerable people on the planet. Moreover, by drawing on a body 
of human rights conventions, shared international laws, principles, and 
values stretching back more than 60 years, a rights-based approach could 
harness well-established technical, policy, and legal instruments in new 
ways to address climate change. There is a great deal of scope, for example, 
to examine how upholding important procedural rights—including access 
to information, decision making, and justice—could help promote social 
inclusion and accountability in climate action. 

Perhaps most important of all, a rights-based approach helps identify 
duties and obligations. Under international law, governments are required 
to respect, protect, and fulfi ll their human rights obligations. To respect 
and protect rights, states must refrain from interfering with people’s enjoy-
ment of their rights. They also must prevent people’s rights from being 
violated by third parties (such as by individuals, companies, or other coun-
tries). To fulfi ll rights, states must take action to enable the full realization 
of people’s rights. This could be interpreted as requiring states to focus 
their adaptation measures on the most vulnerable communities within 
their jurisdictions. 

It is important that a rights-based approach deal with inequities between 
countries as well as impacts on rights within countries. Those people who 
are immediately vulnerable to climate change have contributed little to its 
causes. They also lack the adaptive capacity to deal with its consequences. 



Table 1.1. Possible Human Rights Implications of Climate Change

Natural Impacts of Climate Change Impacts on Human Systems Rights Implicated International Conventions

Temperature issues

Risks of extreme weather events

Threats to unique systems

Changes in precipitation patterns 

and distribution of water

Threats to biodiversity

Sea-level rises, fl ooding, and 

storm surges

Large-scale singularities

Increased water insecurity

Increased health risks/fatalities

Changes in livelihoods

Effects on the wider economy

Changes in agricultural productivity 

and food production 

Threats to security/cohesion

Effects on human settlements, 

land, and property

Migration

Political/public services

Damage to vital infrastructure

Cultural integrity 

Decline in natural systems services

Distribution of impacts (vulnerable 

people will suffer most)

Aggregate demands

Life 

Health 

Means of subsistence 

Adequate standard of living

Self-determination

Water 

Culture

Property

Adequate and secure housing

Education

Gender, children’s, and 

indigenous rights

United Nations Universal Declaration on Human 

Rights, 1945 (for example, Article 3: “everyone 

has the right to life, liberty and security of 

person”)

International Covenant on Economic, Social and 

Cultural Rights, 1966 (for example, Article 12: 

“The State Parties . . . recognize the right of 

everyone to enjoyment of the highest attain-

able standard of physical and mental health”) 

International Covenant on Civil and Political 

Rights, 1966 (for example, Article 1.2: “in no case 

may a people be deprived of its own means of 

subsistence”)

Optional Protocol to the International Covenant 

on Civil and Political Rights, 1976

Convention on the Elimination of All Forms 

of Discrimination Against Women, 1979 (for 

example, Article 14: “State Parties will take into 

account the particular problems faced by rural 

women . . . ”)

Convention on the Rights of the Child, 1989 (for 

example, Article 6: “State Parties shall ensure to 

the maximum possible extent the survival and 

development of the child”) 

Source: World Bank 2008, p. 25.
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As a result, rights-based approaches advocate for substantial additional 
resources in support of climate change adaptation, preferably on grant 
rather than merely concessional fi nancing terms, beyond existing commit-
ments. But a rights-based approach should not be viewed as an “end-of-
pipe” instrument, coming into effect only when a right is violated, a victim 
wronged, and an abuser identifi ed. The best approach to human rights is 
one that establishes processes to ensure that violations never take place. 
This is particularly important in the context of climate change because 
some of the projected impacts will be diffi cult, if not impossible, to remedy 
and redress. Highlighting the importance of adaptation, then, is no excuse 
for failing to act urgently and ambitiously on the issue of mitigation. A bal-
anced approach is needed, paying equal attention to both.

This section has highlighted numerous ways in which climate change 
must be viewed through a social justice lens. Global inequality in patterns 
of consumption emerges clearly as an intrinsic feature of climate change 
as a human-induced phenomenon. It is as relevant to understanding the 
uneven distribution of responsibility for the causes of climate change as to 
the asymmetrical impacts of climate change. A moral and ethical impera-
tive following from this analysis highlights the obligations of richer coun-
tries both to reduce emissions rapidly and to provide adaptation support 
to poor countries. Within poor countries, a social justice perspective high-
lights the need to give priority to the poorest and most vulnerable groups 
in adaptation support; and to pay careful attention to ensuring that vulner-
able groups benefi t from measures to reduce GHG emissions, rather than 
be left worse off because of them. Table 1.2 offers a way to apply a social 
justice fi lter in linking the characteristics of climate change to their impli-
cations for social policy and action. The examples given there are merely 
illustrative rather than exhaustive, and are elaborated in further detail in 
the chapters that follow.

Poor People First: Who Is Affected, and How?

At a broad level of generalization, poor people in developing countries tend 
to depend directly on climate-sensitive sectors such as agriculture, forestry, 
and fi shing for their livelihoods; therefore, they are more exposed to the 
impacts of climate change than are people in the developed world. People 
living in developing countries are also generally closer to the margin of 
tolerance to changing precipitation patterns, increased climate variability, 



Table 1.2. Climate Change, Social Justice, and Policy Implications

Climate Change Characteristics Social Justice Perspective Implications for Policy and Action

Greenhouse gas emissions correlate 

with wealth and growth.

•  Responsibility for climate change lies primarily with 

richer people in richer countries.

•  Need to build global solidarity and momentum for 

climate action.

•  Developed countries have an ethical obligation both 

to reduce emissions rapidly and to provide adaptation 

support to poor people in poor countries.

•  Climate mitigation should not constrain energy access 

for poor people, nor should it constrain the growth 

paths of poor countries.

Climate change impacts differ 

according to people’s power, 

wealth, and level of dependency 

on natural resources.

•  The brunt of climate change impacts is borne by 

poor people in poor countries. They should receive 

preferential access to adaptation support. 

•  Women will be disproportionately affected by climate 

change because social exclusion has a strong gender 

base that increases vulnerability to climate change 

for women. 

•  Indigenous people are among the poorest and most 

socially excluded people globally. They rely on 

ecosystems particularly prone to the effects of 

climate change, including polar regions, humid 

tropics, high mountains, small islands, coastal 

regions, and semiarid deserts. 

•  There is a compelling need to understand the social 

dimensions of vulnerability by examining the assets, 

knowledge, institutions, and relationships that different 

groups have to help them cope with external threats. 

People can be more or less vulnerable according to 

age, ethnicity, caste, gender roles, sources of livelihood, 

ability to access public support, or ability to migrate.

•  An understanding of social difference must be 

translated into guarantees that people’s enjoyment of 

fundamental human rights will not be compromised 

by climate change impacts.

Climate change will worsen water 

stress in many parts of the world 

through changes in rainfall patterns, 

glacial and snow melt, and rising 

salinity in low-lying coastal areas.

•  Poor people will be most severely affected because 

they have less capacity to extract and store water.

•  Women in numerous contexts will see an increase in 

their labor burdens because they have primary 

responsibility for collecting water in many parts 

of the world.

•  Investments in water resources must take account 

of the specifi c needs of poor people, particularly 

women, and build on local people’s knowledge 

and priorities.
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Extreme weather events (cyclones, 

storm surges) will become more 

frequent, with serious implications 

particularly for coastal areas.

•  Poor people tend to be more vulnerable to injury, 

death, and destitution as a result of extreme weather 

events. For example, urban poor in informal slum 

settlements live in less-robust structures, tend to be 

unprotected by heavy infrastructural defenses, may 

be invisible to municipal authorities, and lack access 

to information.

•  Women frequently are more vulnerable to death and 

injury from cyclones and extreme weather events 

(owing to behavioral restrictions on mobility, 

restrictive dress codes, and lack of information).

A range of actions is needed to empower the vulnerable 

and strengthen their resilience in the face of threats 

from extreme weather events, including

•  enhanced information to enable good choices about 

location and movement in the face of weather threats

•  enhanced tenure rights for housing to provide 

incentives to strengthen structures

•  enhanced rights for women to ensure that they have 

access to information and skills that will aid survival.

Carbon assets (trees, peat marshlands, 

rangelands, and the like) increasingly 

will be valued for their carbon 

sequestration properties in the 

struggle to contain and mitigate 

climate change.

•  Poor people’s rights in carbon assets—whether 

ownership or use and access rights—are critical 

to dignity and livelihood.

•  Robust and accountable policy and institutional 

frameworks must be established to protect poor 

peoples’ rights in carbon assets and to maximize the 

income streams they can derive from those assets.

Developed countries will increasingly

seek to mitigate climate change 

through technological innovation.

•  Technological innovations and shifts in market 

incentives in the North can have rapid and sweeping 

effects on the livelihoods of vulnerable people in the 

South (for example, the move to biofuels and resulting 

upward pressure on global food prices).

•  Mitigation measures should be robustly analyzed ex 

ante to ensure that they do not cause damage to 

vulnerable people’s livelihoods. 

•  Rather than being regarded as a one-way transfer 

from North to South, technological innovation should 

capitalize on local people’s knowledge.

Source: Authors’ compilation.

Table 1.2. Climate Change, Social Justice, and Policy Implications

Climate Change Characteristics Social Justice Perspective Implications for Policy and Action
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and extreme weather events than are those living in developed countries, 
and thus more vulnerable to their effects. 

These factors contribute to the challenges of livelihood security facing 
many of the world’s most vulnerable people. These people include pas-
toralists and agropastoralists living in the world’s drylands, exposed to 
increasing climate variability and changing means of temperature and pre-
cipitation. The inhabitants of low-lying, small-island developing states are 
highly exposed to sea-level rise and to the effects of coral bleaching on 
their economically important fi shery and tourism sectors. Fishers and fi sh 
processors in coastal zones are among the most vulnerable groups in many 
developing countries. They face the loss of their major source of protein, 
and frequently have the lowest levels of human capital, the least transferable 
skill mix, and little or no access to land that could provide an alternative 
or secondary livelihood source. Poor people living in highly populous cities 
in low-lying deltas and coastal zones of developing countries are exposed 
both to sea-level rise and to fl ooding from storm surges. And those living 
in rural communities and major cities downstream of high-altitude glaciers 
in the Himalayas, Andes, Hindu-Kush, and other high-mountain regions 
are exposed to the loss of glacially regulated water resources for agriculture 
and drinking water. But in all geographic settings that are highly exposed 
to climate hazards, people are differently vulnerable, whether as a result of 
their sources of livelihood, levels of income and asset holdings, social class, 
gender, age, ethnicity, caste, access to public support, or ability temporarily 
or permanently to migrate in search of economic opportunities.

Just as levels and forms of vulnerability to the effects of climate change 
vary, so too does the capacity for societies to adapt to the changes 
that they will face. The adaptive capacity of developing countries is 
generally constrained by the limited availability of technology, weak 
institutional capacity, low levels of education, and inadequate fi nancial 
resources. Other factors—such as poor nutrition patterns and weak health 
infrastructure—further contribute to higher losses of human life in devel-
oping countries as a result of climate change. The ways in which formal 
and informal social institutions interact also is thought to have an impor-
tant bearing on societal resilience to extreme weather events, and pos-
sibly to slower-onset changes in climate as well. Social policy supporting 
gender inclusion and freedom of civic association, for example, combined 
with freedom of access to information and justice, has been observed to 
improve environmental performance; and preliminary evidence suggests 
that similar relationships also hold in the case of mortality from extreme 
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weather events (Foa 2009). Overall, more research is needed to explore 
the contributory role of social institutions to societal resilience in the face 
of climate change.

This section and several chapters in this volume offer illustrative exam-
ples of how social difference infl uences human experiences of climate 
change and levels of adaptive capacity. It highlights the circumstances 
facing indigenous peoples (chapter 6), gendered vulnerabilities to the con-
sequences of climate change (chapter 5), and the distinct forms of vulner-
ability facing poor people living in urban centers (chapter 9) and those 
living in arid and semiarid rural areas (chapter 8) of developing countries. 
Numerous other forms of social difference could be considered as well. 
Such knowledge is needed to inform strategic planning for adaptation at 
all levels, from the global to the local. 

Indigenous Peoples

Indigenous peoples account for just 5 percent of the world’s population, 
but they protect and care for an estimated 22 percent of the Earth’s surface, 
80 percent of remaining biodiversity, and 90 percent of cultural diversity 
on the planet (World Bank 2008, p. 33). They are also among the poorest 
and most socially excluded people in the world. Indigenous people tend 
to inhabit ecosystems particularly prone to the effects of climate change, 
including polar regions, humid tropical forests, high mountains, small 
islands, coastal regions, and arid and semiarid lands. Owing to their heavy 
dependence on these ecosystems as a source of livelihood, they tend to be 
disproportionately affected by climate change.

However, it is important that indigenous people not be seen merely 
as victims. Rather, they should be recognized as repositories of tradi-
tional ecological knowledge passed down over generations—knowledge 
that has enormous potential to complement and enrich existing scientifi c 
knowledge of climate change (see chapter 6). Although not immune to 
destabilizing shocks and stresses, indigenous people have often evolved 
customary institutions, rules, and practices that help ensure a sustain-
able relationship between society and the land and natural resources they 
depend on so directly.

Despite possessing such tacit knowledge, indigenous people have often 
been excluded from discussion and debate around the science and impacts 
of climate change on ecological and human systems. Indeed, certain pro-
posed mitigation measures have the potential inadvertently to undermine 
the customary rights to indigenous peoples’ lands and natural resources, 
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thereby further contributing to their vulnerability and social exclusion (see 
chapter 11). This injustice can be addressed only through the recognition 
of indigenous peoples’ rights and customary land and resource tenure, and 
through their inclusion as key partners and decision makers in the design 
and implementation of mitigation and adaptation interventions at global, 
national, and local levels. 

Among such mitigation measures currently being developed, for exam-
ple, are approaches to reducing emissions from deforestation and forest 
degradation (REDD), including payments for carbon held in sustainably 
managed and conserved forests under mechanisms such as the World 
Bank’s Forest Carbon Partnership Facility and the United Nations’ REDD 
mechanism (Angelsen et al. 2009). Much more work is needed, however, 
to design fair and equitable governance arrangements for forest carbon 
trading schemes, including clarifying tenure, property, and carbon rights 
(Cotula and Mayers 2009; chapter 11). If they are to succeed, REDD ini-
tiatives must be viewed within the wider context of efforts to promote sus-
tainable forest management, involving indigenous and other forest people 
as active stewards of their forest environment and removing barriers to 
transparent, inclusive, and accountable forest governance (TFD 2008).

People of Different Genders

Current discussions on climate change pay scant attention to the sig-
nifi cant ways in which climate change impacts and adaptation practices 
are gendered, calling for gender-specifi c adaptation strategies and action 
(chapter 5). Economic disadvantage, limited access to resources, dependency 
on male family members, and lack of power in decision making are factors 
that commonly contribute to women’s vulnerability. Social exclusion also 
tends to be strongly gendered in ways that increase vulnerability to climate 
change for women and girls. For example, women typically outnumber men 
by 14 to 1 among those dying from natural disasters (Araujo et al. 2007, 
p. 1) because there may be cultural and behavioral restrictions on women’s 
mobility, including restrictive dress codes that may prove deadly during 
fl oods; and in many societies, skills that could be essential for survival—such 
as tree climbing and swimming—are taught only to boys. Socially ascribed 
roles and responsibilities of women, such as collecting water and fuel, fre-
quently lead them to be more directly dependent on natural resources and 
hence disproportionately vulnerable to the effects of climate change.

Lack of assets, shelter, resources, and access to information tends to 
make women more vulnerable than men in the face of natural disasters. 
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They are often reluctant to go to safe shelters during disasters, for fear of 
losing their children and their household assets, or may not receive warn-
ing information transmitted to men in public spaces. Such constraints 
meant that women suffered most during the 1991 cyclone and fl ood in 
Bangladesh. The death rate among women aged 20–44 was 71 per 1,000, 
compared with 15 per 1,000 among men (Aguilar 2004, p. 1; also see 
chapter 2 of this volume). Such gender differences in death rates attribut-
able to natural disasters have been linked directly to women’s economic 
and social rights (Neumayer and Plümper 2007). Rural women are likely 
to become increasingly vulnerable to slow-onset climate changes, owing to 
their reliance on agriculture and natural resources as livelihood sources. 
They may be forced to migrate to urban centers, particularly to informal 
settlements where they may be exposed further to confl ict, crime, and vio-
lence and where supportive social institutions may be lacking.

As with indigenous peoples, women are not simply victims in the face 
of climate change; they are powerful agents of change and active managers 
of common-pool and household resources, because of their “triple roles” 
in productive, reproductive, and community-managing activities. So far, 
however, women have not been granted equal opportunities to participate 
in decision making related to climate adaptation and mitigation policies at 
the international and national levels; and the issue of gender has been con-
spicuously absent from UNFCCC deliberations. The policy debate fails to 
take into account the practical and strategic needs of women. Harnessing 
women’s leadership skills and experience in community revitalization and 
natural resource management should be a priority in designing and imple-
menting climate change adaptation and risk-reduction strategies. 

Urban Poor People

Urban centers in low- and middle-income countries concentrate a high 
proportion of those people who are most at risk from the effects of cli-
mate change. Poor people tend to live in the interstices of such urban 
landscapes—in informal settlements, on steep slopes, along riverbanks 
and transport corridors, and on fl oodplains. Their security of land tenure 
is often precarious, and they lack the resources to invest in more protec-
tive forms of shelter. They see their lives, assets, environmental quality, 
and future prosperity threatened by the increasing risk of storms, fl oods, 
landslides, heat waves, and droughts. Water, drainage, and energy supply 
systems either are absent or are unable to cope with the increasing strains 
being placed on them. 
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Extreme weather events are among the most immediate threats to the 
urban poor in the developing world, and climate action in such settings 
should be approached in this context. But urban inhabitants are differ-
ently vulnerable to these climatic and environmental hazards, depending 
on their assets and capabilities—which, in turn, are infl uenced strongly by 
income, age, and gender. Understanding these differences and the synergies 
with a poverty reduction agenda is key to tailoring approaches to pro-poor 
adaptation with the aim of strengthening and protecting assets and capa-
bilities at individual, household, and community levels (chapter 9).

There are two main reasons why strengthening and protecting the assets 
and capabilities of individual people, households, and communities are of 
far greater importance in developing than in developed countries. First, 
there are limitations in the capacity of municipal governments to support 
adaptation through the provision of protective infrastructure and services 
to low-income populations. Second, many municipal governments in 
developing countries are unwilling to work with low-income groups, espe-
cially those living in informal settlements who often are viewed as illegal 
squatters. Overcoming these barriers and enabling poor communities and 
municipal governments to work in partnership with one another are key to 
effective climate action in such settings.

Public support to build adaptive capacity must be tailored to meet the 
needs of vulnerable groups during three distinct stages of any risk cycle: 
predisaster risk limitation, immediate postdisaster response, and longer-
term recovery from a risk episode. Common elements across all three stages 
are the need to increase the capacity of communities to make demands 
on municipal government for public support in providing protective 
infrastructure and services, and the need to increase the capacity of those 
local governments to respond. Therefore, strengthening the asset base of 
households and communities is a key means of building more competent, 
accountable local governments. But the converse is also true: increasing 
demand for better governance is a key means of strengthening the assets 
and adaptive capacity of poor households and communities. 

People in Rural Drylands

More than 2 billion people—90 percent in developing countries—live in 
rural drylands that are characterized by a high degree of climatic vari-
ability and are highly susceptible to climate change (see chapter 8 of this 
volume). Dryland communities are also among the world’s poorest, fastest 
growing, and politically least well-represented populations. They include 
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pastoralists, agropastoralists, and those primarily dependent on rain-fed 
agriculture. Climate variability has long been a fact of life for those peo-
ple living in drylands; and, in many ways, they are well adapted to an 
unpredictably variable environment. Their livelihoods and social institu-
tions tend to be inherently oriented toward climate adaptation through 
fl exible, ex ante strategies to reduce vulnerability, such as herd mobility, 
livelihood diversifi cation, household splitting, migration, and traditional 
mechanisms for managing the confl icts that result from competition for 
scarce resources. 

In addition to fl exible livelihood strategies in situ, the strategies pas-
toralists and agropastoralists adopt for coping with and adapting to 
climatic variability often range much further afi eld. For example, pas-
toralists in East Africa and the Horn of Africa export livestock and live-
stock products to the Persian Gulf states and throughout the Middle East 
region. Long-distance migration to urban centers is commonly practiced 
as well, on a seasonal or longer-term basis, including forms of house-
hold splitting involving household members maintaining permanent 
bases in both urban and rural areas and sometimes even across inter-
national borders through migratory diasporas. These phenomena have 
been observed among pastoral communities in Mongolia, West Africa, 
and elsewhere. As is true for the urban poor in developing countries, lev-
els of adaptive capacity vary according to the assets and capabilities of 
individuals, households, and communities. Only those households with 
suffi cient human capital resources can afford to split or maintain dual or 
multiple bases; and this, in turn, is related to age or stage in the life cycle 
of the household.

The current state of knowledge does not allow for accurate, downscaled 
predictions of how climate change in arid and semiarid lands is expected 
to translate into drying and warming trends at regional, country, and local 
levels. For example, although highly uncertain, it is possible that parts of 
West and East Africa and South Asia will see an increase in rainfall. But 
climate change threatens signifi cantly to alter the degree of variability and 
the frequency with which highly unusual events occur, as shown by the 
unprecedented fl oods in pastoral areas of Ethiopia and northern Ghana in 
recent years. Such events could strain existing adaptive capacities beyond 
their ability to cope. Inhabitants of drylands themselves often stress that 
rainfall patterns have become less predictable in recent years. This unpre-
dictability makes it hard for farmers to time planting and other key deci-
sions in the yearly cycle. 
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It is well known that vulnerability to the vagaries of the climate in dry-
land areas is often exacerbated by nonclimate stressors, such as insecurity 
of land and property rights, disease, and confl ict. Many drylands lie along 
the peripheries of nation-states; and dryland communities commonly move 
across national borders in search of pasture, water, and trading opportuni-
ties. Land tenure and rights are usually unclear—in part by design, because 
a certain degree of fl exibility helps facilitate the mobility that is essential in 
coping with climate variability, but also often hotly contested, suggesting 
limits to such managed fl exibility. Such border regions are often also hot 
spots for armed confl ict; and the weak political integration and representa-
tion of pastoral groups in their own states frequently leaves them unpro-
tected and vulnerable to violence. Traditional forms of livestock raiding 
have long been practiced among pastoral groups, such as those in northern 
Kenya, southern Sudan and Ethiopia, and northeastern Uganda. These raids 
had a certain redistributive logic, and played an important role in the ini-
tiation rites of young adult males. But these forms of raiding have recently 
become embroiled in the wider geopolitics of this contentious region; and 
the wide availability of automatic weaponry as a result of armed confl icts 
has spilled over, resulting in unprecedented levels of mortality in new and 
increasingly predatory forms of livestock raiding (Hendrickson, Armon, 
and Mearns 1998). Increasing climate variability and change could inter-
act with underlying phenomena such as these to produce previously unseen 
forms of human insecurity.

Although these challenges are formidable, evidence suggests that there 
are multiple entry points available for enhancing climate resilience in dry-
land communities. If applied in combination and with a suffi cient level 
of ambition, efforts to enhance resilience could yield effective results 
(chapter 8). These efforts build on traditional, adaptive livelihood strate-
gies, but they introduce new approaches geared more toward empower-
ing pastoralists and others living in drylands to make demands on their 
governments. Such approaches include land policy supporting pastoral 
mobility, water resource management (for example, rainwater harvesting), 
community-driven development building on local institutions, scaling up 
of community-based adaptation, drought early-warning systems, public 
information campaigns, regional initiatives to support the mainstreaming 
of adaptation in national and local plans, and strengthening citizen engage-
ment with wider policy processes. These complementary approaches 
attempt to redress the unequal balance of power for people in drylands, 
while giving them voice and building capacity to adapt to climate change.
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Complex Social Responses to Climate Change

To date, there is relatively little evidence of responses to drought and nat-
ural disasters involving large-scale confl ict or migration. But we cannot 
count on studies of the past as necessarily good bases for future planning 
in this respect because perceptions of the likely future frequency of extreme 
weather events, or of the agents (who or what) responsible for them, may 
change; and there may be stepped changes in the severity of extreme events 
themselves. Furthermore, in the medium to long term, historically unprec-
edented levels of sea-level rise may cause population displacements on a 
substantial scale. Any of these possibilities has implications for migration 
responses (whether distress, planned, anticipatory, or labor-related) and 
policy. Little is known about the implications of climate change for confl ict 
and state fragility, and this too is a priority area for further research.

Confl ict and Human Security

Many of today’s most fragile and confl ict-prone societies are within the 
group of countries expected to be most severely hit by adverse climate 
changes in the coming decades. Without effective action on mitigation, 
climate change could overstretch the adaptive capacities of many societ-
ies, resulting in destabilization and violence and posing new challenges to 
national and international security (WBGU 2008; Smith and Vivekananda 
2007; chapter 3 of this volume). That is likely to be particularly true in 
weak and fragile states with poorly performing institutions and governance 
structures. Between and within countries, confl icts could be triggered over 
scarce resources, especially water and land; over the management of migra-
tion; or over compensation payments from richer to poorer countries for 
adaptation fi nance.

This is a newly emerging area of research, and many of these proposi-
tions remain conjectural. It is proving to be a formidable challenge to estab-
lish empirical support for the links between confl ict and climate effects. 
A number of regional hot spots have been identifi ed in which constellations 
of security risks are thought to be associated with climate change and could 
develop into crisis hot spots (WBGU 2008). Such risks include climate-
induced degradation of freshwater resources, climate-induced increase in 
storm and fl ood disasters, climate-induced decline in food production, and 
environmentally induced migration.

Three particular manifestations of climate change are thought to have 
substantial security implications: (1) increasing scarcity and variability 
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in the yields of renewable natural resources on which human livelihoods 
depend; (2) sea-level rise, which is believed to have the potential to trig-
ger massive population displacement, albeit over an uncertain time frame; 
and (3) intensifi cation of natural disasters that would affect societies’ 
resource base, infrastructure, and settlement patterns. The fi rst of these 
manifestations—increased resource scarcity—has received most attention 
in literature discussing the human security implications of climate change. 
However, the precise nature of the relationship between resource scarcity 
and armed confl ict, if any, remains unclear; and questions regarding cau-
sality remain to be explored in depth. 

Buhaug, Gleditsch, and Theisen (chapter 3) suggest that climate change 
may increase the risk of armed confl ict only under certain conditions 
and in interaction with several sociopolitical factors. Five social effects of 
climate change have been suggested as crucial catalysts of organized vio-
lence. First, increasing scarcity of renewable resources may cause unem-
ployment, loss of livelihood and economic activity, and decreasing state 
income. Second, increasing resource competition may move opportunis-
tic elites to intensify social cleavages. Third, reduced state income may 
hinder delivery of public goods, reduce political legitimacy, and give rise 
to political challengers. Fourth, efforts to adjust to a changing climate 
may have unintended side effects that could spur tension and confl ict. 
Finally, worsened environmental conditions may force people to migrate 
in large numbers, thereby increasing environmental, social, political, and 
economic stress in receiving areas.

Past research has found societal factors such as low national income, 
large and ethnically diverse populations, weak and inconsistent political 
institutions, unstable regional “neighborhoods,” and a recent history of 
large-scale violence to correlate closely with the risk of armed confl ict. 
Given the social effects associated with climate changes, future negative 
security impacts are likely to be found in countries and regions that already 
experience organized violence. The mechanisms by which the negative 
impacts may spiral require further investigation in specifi c country cases; 
and there should be a focus on the sociopolitical catalysts, local mecha-
nisms, and low-level violence. 

Buhaug, Gleditsch, and Theisen (chapter 3) pinpoint several areas of 
research on confl ict and climate change as deserving high priority in the 
future. First is to examine in greater depth what may be the plausible cat-
alysts of confl ict, including the conditions under which natural disasters 
may contribute to confl ict. Second, it is important to widen the defi nition 
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of confl ict to include nonstate confl icts, to explore the infl uence of climate 
in shaping the course and outcome of ongoing confl icts, and to acknowl-
edge regional implications. Third, in terms of research methods, pluralis-
tic approaches that combine research traditions are needed, including a 
combination of more disaggregated research designs, quantitative analy-
sis, and comparative analysis of historically grounded case studies. Such 
approaches would more readily allow complex relationships to be tested 
in a systematic manner that would enable investigators to draw general 
propositions.

Migration

Human mobility is a complex social phenomenon, and it is not simple 
to identify and isolate causal factors. Exploring the links between migra-
tion and climate change is even more challenging. Climate change may 
play a role in migration decisions, but usually is not the primary driver 
(Warner et al. 2009; chapter 4 of this volume), except where mobility has 
long formed an important strategy in adaptation to climate variability 
(chapters 7 and 8). Vulnerability to climate change is as much shaped 
by underlying inequities in access to power and resources as by the climate 
stressors themselves, leading differently positioned social actors to make 
very different choices with respect to mobility. For example, natural disas-
ters vary widely in their potential to instigate migration. Whereas labor 
migration commonly intensifi es in response to climate hazards, distress 
migration patterns are shaped by asset holdings, social networks, and avail-
able aid. It is also important to note that migration in response to climate 
variability is typically internal and short term, and is generally unrelated 
to confl ict risk. Environmentally induced migration thus emerges from this 
analysis as a development concern rather than a future security issue.

Broadly speaking, the major climate change trends of relevance to 
migration are likely to be increasing temperatures and reduced rainfall, 
leading to water stress, drought, and reduced growing seasons in tropical 
and subtropical drylands (for example, the Sahel); sea-level rise, increased 
frequency of storm surges, and increased intensity of tropical cyclones, 
leading to fl ooding in low-lying and coastal regions; and higher tempera-
tures leading to a longer growing season in temperate regions (such as 
northern Europe and Siberia).

Measuring the potential impact of climate change on human mobility is 
challenging. The standard approach to linking climate change and migra-
tion is to identify areas affected by climate change, count the number of 
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people living there, and use that number to estimate the number likely to 
be forced to leave. However, this method is unsatisfactory because many 
factors drive migration, and the effect of climate variability and shocks is 
diffi cult to isolate. An alternative approach is to identify existing migration 
patterns and examine how demographic trends and climate change may 
affect the drivers of these specifi c migrations. Second-round impacts also 
will affect migration. For example, coping strategies may erode poor peo-
ple’s long-term ability to maintain a livelihood (strategies such as pulling 
children out of school or reducing food consumption), thereby strengthen-
ing the incentives for labor migration.

In general, better data are required on internal migration and displace-
ment. These data can be used to determine how disasters vary in their 
effects on the basis of differential development, and they would allow for 
an assessment of local resilience and adaptation programs. Local, con-
textual information is probably more reliable than are country-level data 
because vulnerability differs signifi cantly across disaster-affected commu-
nities. More research should be undertaken in areas where livelihoods are 
fragile and the margin for disaster is exceedingly narrow.

If we combine projected demographic and climate trends with cur-
rent migration patterns, we may expect a number of impacts. Climate 
change impacts are likely to be more substantial where “push” drivers 
of migration coincide with high vulnerability to climate change and low 
capacity to adapt. In such areas (such as the Sahel and the highlands of 
Ethiopia), the pressure to migrate is likely to increase. Internal and cross-
border movements appear more likely to be frequent responses to climate 
change impacts than do long-distance international movements, because 
economic losses associated with climate change may prevent people from 
investing in overseas migration and force them to look for work locally. 
For example, international labor migration from the Sahel region actually 
fell during the droughts of the 1970s and 1980s because people lacked the 
resources to invest in the journey (World Bank 2008, p. 47). Confl ict-driven 
migration may be exacerbated by climate change, particularly where the 
change exacerbates confl ict over natural resources (for example, Darfur). 
Temporary, short-distance “distress” migration is likely to rise as a con-
sequence of climate shocks (such as droughts in the Sahel; fl oods in the 
Volta, Okavango, and Niger deltas). However, the numbers affected may 
be lower if anticipatory migration occurs in response to increased climate 
vulnerability. Some migration streams driven by the “pull” of economic 
opportunity also may be affected by climate change, including reduced 
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opportunities for  seasonal work in Eastern Sudan or Central Ghana and 
increasing employment opportunities in agriculture outside Africa. Coastal 
or low-lying areas will be vulnerable to sea-level rise and increased fl ood 
hazards. This, combined with increased overcrowding in urban areas, car-
ries a risk of secondary migration. 

There is also a need to further develop approaches for the managed relo-
cation of populations whose livelihoods and settlements may not be secure. 
In the near future, the number of people needing to be relocated will be quite 
minimal. However, a best-practice strategy should be designed to deal with 
the most diffi cult future situations—the cases of small-island developing 
states and urban coastal areas. To prevent signifi cant out-migration, pres-
ent strategies could include protecting coastal infrastructure and limiting 
building in fragile coastal areas. In addition, regional agreements to facili-
tate postdisaster recovery should be developed in advance of need.

Pro-Poor Climate Action

While reducing the GHG emissions that cause climate change (mitigation) 
and addressing its consequences (adaptation) are separate conceptually, 
in practice they are closely interrelated realms of engagement. There are 
potential synergies and trade-offs between them, many of which are only 
just coming into sharper focus in the international debate. Most notably, 
in the context of forests, agriculture, and land-use change, a number of 
mitigation actions carry high social risks that could make it harder rather 
than easier for poor and vulnerable groups to adapt to the consequences 
of climate change. 

Social Impacts of Mitigation

Many of the measures being proposed to reduce GHG emissions threaten 
to undermine further the livelihoods of those who are most vulnerable to 
the impacts of climate change. The promotion of fi rst-generation or eth-
anol-based biofuels, efforts to reduce emissions from deforestation and 
degradation by putting a price on carbon, and large-scale investments in 
hydropower generation may have unintended consequences, resulting in 
the expropriation of poor and vulnerable groups’ landholdings. This is 
because those who are among the most vulnerable—women and indigenous 
peoples—often have the least-secure property rights over the land and natu-
ral resources on which they depend for a livelihood and the weakest voice 
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in pressing their claims. Whereas the international community has been 
slow to acknowledge these unintended consequences of climate action, the 
practical challenges in realizing co-benefi ts for local communities are likely 
to be formidable. 

In terms of tackling the causes of climate change, it is vital to strengthen 
the benefi ts and reduce the potential costs of mitigation actions to poor 
people and their livelihoods. Much more work is needed to develop more 
inclusive and socially accountable approaches to hydropower develop-
ment, biofuels, and forest carbon fi nance initiatives in the context of the 
UNFCCC negotiations, although the broad outlines of such approaches 
are beginning to emerge in some areas. 

On the forests agenda, for example, we need an approach that proac-
tively addresses social risks ex ante, applying lessons from international 
experience in promoting sustainable forest management in ways that 
actively involve forest people and communities (TFD 2008; chapter 11). 
This approach should include clarifying and securing their tenure, prop-
erty, and carbon rights; removing barriers to transparent, inclusive, and 
accountable forest governance; and investing in institutional and organi-
zational capacity to enable them to participate as full partners in climate 
action and in sustainable forest management, more broadly. Preliminary 
evidence suggests that such approaches could be among the most cost-
effective means of “sequestering” (or capturing and storing) carbon, while 
empowering and creating incentives for local communities to serve as 
active stewards of their forest environments.

At the same time, the application of social safeguard policies is required 
to ensure that the various actors in forest carbon fi nance initiatives are 
held to account and comply with international agreements, minimum 
standards, and good practices. Much discussion in the forests context cur-
rently focuses on applying the principle of requiring the “free, prior and 
informed consent” of indigenous peoples—the core principle enshrined in 
the recently adopted United Nations Declaration on the Rights of Indig-
enous Peoples. 

Synergies between Mitigation and Adaptation 

To tackle the consequences of climate change effectively and equitably, it is 
essential to build the adaptive capacity and resilience of vulnerable social 
groups and the institutions that support them. This capacity enhancement 
includes the capacity to organize at the local level and form institutional 
partnerships in support of adaptation (chapter 7), to voice priorities and 
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make claims on public policy, and to mediate and resolve potential confl icts 
arising from competition for resources. The importance of such approaches 
to building adaptive capacity is highlighted in chapter 8, with reference to 
people living in drylands in the developing world, and in chapter 9, with 
reference to the urban poor. In the case of the forests agenda (chapter 11), 
empowering and building the capacity of forest people to voice their priori-
ties and make claims for public support are argued to be among the best 
ways to reduce potential risks associated with mitigation. Such approaches 
help overcome the potential trade-offs between mitigation and adapta-
tion, and instead shift climate action in the direction of realizing synergies 
between the two agendas. 

Tackling adaptation also requires seeing beyond infrastructure in decid-
ing on priorities in allocating resources for adaptation. It is widely acknowl-
edged that there is substantial overlap or complementarity between a 
climate-change adaptation agenda and what may be considered the exist-
ing realm of pro-poor development (chapters 2 and 10). Many societies 
are not well adapted even to existing climatic conditions, including the 
challenges posed by existing levels of climate variability; and this suggests 
that there is an “adaptation defi cit” that needs to be addressed even before 
turning to an agenda that explicitly addresses the need to adapt to future 
climate changes. Measures to close this adaptation defi cit are needed to 
help households and countries gear up for the expected increase in future 
climate volatility. Although such efforts may look a lot like development as 
we know it, they imply much more than “business as usual”: interventions 
will have to be designed in different ways to take account of changing risk 
patterns and longer time horizons for adaptation. 

There is wide scope for “win-win” or “no-regrets” policies and pro-
grams that simultaneously help address existing forms of vulnerability and 
provide a foundation for adaptation to future climate change (Heltberg, 
Siegel, and Jorgensen 2009). In many respects, sound development is the 
best form of adaptation: strong and accountable institutions, effective 
delivery of education and health care services, integrated water resources 
management, pro-poor agricultural research and extension, good infra-
structure and a diversifi ed economy all contribute to societal resilience. 

The role of social policy in helping realize such synergies in climate action 
is highlighted in chapter 10, with an emphasis on coherence of actions to 
achieve effective adaptation. Social safety nets, social funds, community-
driven development, microfi nance, weather-based index insurance, and 
other mechanisms for social protection will be critical for helping poor 
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people adapt and for helping when adaptation fails.4 Inclusive and respon-
sive institutions are needed to ensure that the provision of critical services 
(health care, housing, education) can adapt to a changing situation. And 
when population movements accelerate in response to climate change, 
there will be challenges in ensuring that migrants can acquire security of 
person and livelihood in their new homes and communities.

The Development-Adaptation Continuum

It is helpful to conceive of approaches to climate change adaptation as 
forming a continuum (fi gure 1.1). At one end of the continuum are adap-
tation approaches that overlap substantially with those aspects of the 
existing development agenda. These approaches to climate change adap-
tation seek to reduce poverty by addressing the underlying drivers of vul-
nerability, whether climate related or not (chapter 2). This recognizes that 
climate-related stressors more often than not interact with other drivers of 
vulnerability, as clearly illustrated by the cases of people living in drylands 
(chapter 8) and in urban settlements in low-income countries (chapter 9). 
Such approaches seek to strengthen governance, policies, and institu-
tions through approaches that include community-based natural resource 
management, community-driven development, and social protection pro-
grams, with a strong emphasis on empowerment, participatory planning 
processes, community involvement in decisions, access to information, and 
institutional capacity building.

Addressing

vulnerability

drivers

Building

response

capacity

Managing

climate risk

Confronting

climate

change

Vulnerability focus Impacts focus

Figure 1.1. Development-Adaptation Continuum

Source: Adapted from McGray et al. 2007.
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At the other end of the spectrum are adaptation approaches that more 
explicitly address the direct impacts of climate change, such as improved 
weather data collection and forecasting capabilities. Between the two 
extremes are approaches that seek progressively to build climate response 
capacity and address climate risk management, including ex ante pre-
paredness measures. These involve improved approaches to vulnerability 
and risk assessment; public services such as drought early-warning sys-
tems; improved intersectoral coordination (for example, for disaster risk 
preparedness and response); technical assistance (such as that designed to 
strengthen the capacity of health systems to address new diseases); public 
safety nets for those affected by disasters; and ex ante fi nancing struc-
tures to pool risk at higher levels of aggregation, including global weather 
markets (for example, catastrophe bonds and index-based weather insur-
ance). Within this range of action it is important that planning for social 
provision (including health, education, social protection, urban services, 
and regulation of labor markets) takes account of the increasing impacts 
of climate change.

However, many people would argue that the basis for providing adapta-
tion fi nance under the UNFCCC is very different from the basis on which 
ODA is provided. Under the UNFCCC, structured according to the “Pol-
luter Pays Principle,” Annex 1 countries (mainly OECD countries, his-
torically the chief emitters of GHGs) are obligated to provide adaptation 
support in the form of fi nancial transfers and access to technology to non-
Annex 1 countries (developing countries, in the main). Adaptation sup-
port, therefore, is regarded as a right of developing countries, in a way that 
goes beyond the moral and ethical foundations of ODA. This is why, in the 
context of the negotiations on a future global climate regime, it is vital that 
adaptation fi nance be seen as additional to existing fl ows of ODA (which 
developing countries fear it otherwise might displace). 

Practically speaking, however—as the notion of the development-
adaptation continuum makes clear—there is substantial overlap and com-
plementarity in the types of activities that need to be supported by both 
ODA and adaptation fi nance. It is a necessarily integrated agenda. To 
make climate action work for, rather than against, the interests of poor 
and vulnerable people, policy and practical coherence is urgently needed 
between the realms of development and adaptation. To the extent that 
they may be addressed at times by different agencies and communities 
of practice on the ground, it also is essential that the lessons of decades 
of development experience are heeded and applied in operationalizing 
 climate change adaptation.
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Governance and Climate Action

A recurring theme throughout this volume concerns the governance of cli-
mate action at global, national, and local levels. Among the critical issues 
arising are which actors and institutions need to be involved, how to give 
voice to the vulnerable in crafting such governance arrangements, and how 
various forms of social accountability can be built in.5 Governance and 
institutions powerfully shape adaptive capacity at the national level, and 
are critical in ensuring that results of mitigation efforts match intentions.

From community meetings to the corridors of the United Nations, the 
complex challenges involved in tackling the causes and consequences 
of climate change are fundamentally those of governance. First, the 
challenge of coordinating effective global action to mitigate climate 
change requires unprecedented collective action among nations, fi rms, 
and communities—constituting a massive challenge to systems of national 
and global governance. The barriers to the kind of collective action needed 
include the complex issues of equity and social justice discussed in this 
chapter, and issues of sequencing and market competitiveness. Second, 
the ability of governments to formulate effective and equitable adaptive 
responses depends on the strength and accountability of existing gov-
ernance mechanisms. Third, societies’ adaptive capacities are shaped in 
part by the support that good governance structures help facilitate. And, 
fourth, the distribution of costs and benefi ts within and among states in 
response to climate change fundamentally is determined by governance 
structures at the local, national, and international levels.

Although they often operate in isolation, governance mechanisms at the 
global, national, and local levels are vitally interlinked (chapters 2 and 7). 
For example, global frameworks shape national strategies, which infl uence 
local responses. Similarly, local knowledge can be drawn on to ensure that 
national and subnational policy responses are well aligned with local prior-
ities (chapter 6); and the quality of subnational governance arrangements, 
including the character and density of civic institutions, can infl uence the 
success of national adaptation strategies (Foa 2009). This interconnected-
ness needs to be recognized so that policy makers effectively can assess the 
strengths and weaknesses of potential climate change interventions. 

Voice and Representation

From the perspective of social sustainability, key elements of good gover-
nance are giving voice to and ensuring the representation of traditionally 
poor and marginalized groups. These are crucial when designing climate 
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change adaptation strategies because these groups are likely to be most 
directly affected and already autonomously adapting to climate vari-
ability. Similarly, good governance is critical in the context of mitigation 
efforts, many of which may have adverse—if unintended—social conse-
quences (chapter 11). Under these circumstances, good governance can 
be promoted through measures to increase voice and social accountabil-
ity, maximize co-benefi ts to local communities, or empower communities 
by recognizing and strengthening their customary land tenure and other 
forms of rights so that they may benefi t from the opportunities offered. 
Moreover, poor peoples’ experiences may have signifi cant value for deci-
sion makers who are designing these strategies at different levels. 

Links between Global and Local Concerns

Although it undoubtedly is challenging, an important fi rst step in examining 
how more effectively to link local and global concerns in a comprehensive 
governance agenda is to consider the following issues at the global, national, 
and community levels.

Issues at the Global Level. How can the voices of poor people and poor 
countries be taken into account in framing the terms of climate action? For 
example, the government of the Maldives regards the necessity to move 
out of one’s homeland because of climate change as a failure of adaptation 
rather than an adaptive strategy. Similarly, who should draw the boundar-
ies on the defi nition of “dangerous climate change”? Clearly, what is “dan-
gerous” depends on one’s current vantage point and how sensitive one’s 
livelihood sources and strategies are to the projected impacts of climate 
change. We should be cognizant of the realities of vulnerable people in 
poor countries in the way we frame the boundaries of acceptable change. 

Similarly, it has been observed that perspectives from developing coun-
tries of the South have tended to emphasize conceptions of “environmental 
justice” that differ from those of the North (Ikeme 2003). Specifi cally, a sur-
vey of the literature shows that the southern conception emphasizes three 
elements: corrective/compensatory justice, meaning the notion that the past 
must play a fundamental role in addressing present entitlements; distributive 
justice, implying that equal rights to GHG emissions should be accorded, in 
principle, to each individual in the world; and procedural justice, referring 
to the adoption of fair and inclusive procedures in the process of decision 
making on climate action. By contrast, much academic and policy work 
in the North focuses on determining the most economically effi cient path 
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for reducing emissions. Finding effective ways to advance effective climate 
action in a complex global economy will require that perspectives from 
poor people in poor countries become a signifi cant part of the debate.

Issues at the National Level. In what ways can national climate policy 
objectives be designed to account for social and distributional issues? The 
policy debate will need to be informed by an understanding of the ways in 
which climate change will affect the livelihoods of a wide range of social 
groups—who, in turn, will need information on likely future effects to 
be able to voice their own priorities and concerns. To what extent may 
adaptation or mitigation strategies offer opportunities simultaneously to 
promote wider social development objectives? For example, a low-carbon 
urban design might include many provisions that would improve social 
conditions for the urban poor—including locating housing and businesses 
in such a way that journey times and costs are reduced, thus improving the 
conditions for walking and bicycling and improving public transport. How 
can technological solutions be designed and implemented in a way that is 
socially acceptable? How can governments ensure that the implementation 
of measures to protect forests, marshland, or rangeland as carbon sinks do 
not lead to a loss of property or use rights for poor populations? Transpar-
ent rules on ownership and institutions that are capable of applying them 
in a fair and proper way will be important factors in protecting the stakes 
of poor people in key natural resources in the era of climate action. How 
can we ensure that climate policy and response measures within developing 
countries are formulated in a fair and participatory manner? To strengthen 
voice and accountability in the development of national-level climate strat-
egies and policies, it will be important to ensure that citizens have informa-
tion about the choices and trade-offs involved, and that policy systems are 
responsive to their views.

Issues at the Community Level. How can communities be empowered to 
infl uence and guide adaptation strategies? The international development 
community can help in making information available at the community 
level. And it can work with governments to understand the ways in which 
communities are already adapting to climate change and variability, and 
the contributions that community-based adaptation will have to make in 
the future. To what extent do national policies empower local communities 
rather than make it harder for them to adapt? What government strat-
egies have been successful in integrating community-based development 
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approaches into national adaptation plans of action? Which types of strat-
egies have undermined communities’ capacities? 

Social Learning and Adaptive Policy Making

Several distinct features of the global climate challenge weigh strongly 
in favor of ensuring that a socially inclusive learning process approach 
to adaptive policy making is placed at the center of climate action—
particularly at the national, subnational, and local levels. The fi rst features 
are the long time horizon over which decisions must be made, and the 
path-dependent nature of those decisions. The next feature is uncer-
tainty: even if some changes are inevitable, their precise timing, location, 
and distributional impacts usually remain unclear. And third, effective 
and coherent climate change mitigation and adaptation involve coordi-
nated action among a vast number of decentralized agents. 

Adaptive policy making under these circumstances will require policy 
makers to treat policies and programs as ongoing experimental and learn-
ing processes, based on targets and milestones, strong performance-based 
monitoring and evaluation systems, and enabling frameworks for interac-
tive engagement with multiple stakeholders. It also calls for much greater 
public participation in defi ning what climate change adaptation means 
in particular contexts. This could include, for example, the use of par-
ticipatory scenario techniques with multiple stakeholders jointly projecting 
anticipated changes and planning for the kinds of public policy and other 
forms of support they need to help them adapt to those changes (Kuria-
kose, Bizikova, and Bachofen 2009).

Integrating Social Dimensions into Climate Policy

Viewing climate change through a social justice lens helps direct the 
future research and policy agenda toward priorities that most directly 
resonate with the people who are most vulnerable to the consequences of 
climate change. While the broad outline of a global agenda on the social 
dimensions is becoming clear, there is still much work to be done. This 
concluding section highlights some of the most important areas in which 
a social development agenda more effectively can inform climate action.

Advancing a “No-Regrets” Approach to Development

The international development community should advance a “no-regrets” 
approach that simultaneously promotes resilience to the adverse 
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consequences of climate change and promotes sustainable development. 
For example, a number of social policy interventions (for example, social 
protection and insurance instruments) are “no-regrets” contributions to 
equitable risk management and potential springboards for local devel-
opment. Indeed, even if some adverse effects of climate change do not 
emerge, investing in these “no-regrets” policies will leave countries devel-
opmentally better off than they otherwise would be. In short, we need to 
focus on identifying operational entry points that not only address the 
consequences of climate change, but also promote pro-poor growth.

Reframing the Issue 

The social dimensions of climate change need to be more fully integrated 
into mainstream policy and planning within developing countries. Respon-
sibility for action must be taken up at the appropriate level by the relevant 
agencies and government departments. In many developing countries faced 
with a laundry list of formidable development challenges, ensuring the pro-
tection of the natural environment may not be a major priority. Climate 
change still suffers from being viewed as primarily an environmental issue, 
and consequently it is relegated in many developing countries to the sole 
authority of generally weak environment ministries and agencies. Once it 
is reframed as a core challenge for sustainable development with power-
ful economic, social, and environmental implications, however, there is a 
greater likelihood of effective action by ministries of fi nance and planning, 
integration into national budgets, and take-up at the level of all relevant 
sector ministries and line agencies.

A major effort is required to raise awareness about, advocate for, and 
develop and share knowledge on the socioeconomic dimensions of climate 
change to ensure this wider sense of ownership over the agenda by power-
ful stakeholders in developing countries. The goal is to ensure that govern-
ments place equitable, socially just climate change responses at the heart of 
country-led poverty reduction, growth, and development strategies. Assist-
ing governments in developing coherent and comprehensive climate policy 
involving effective interministerial and cross-sectoral coordination, and 
allocating suffi cient funding for pro-poor adaptation and mitigation form 
major elements in achieving this goal. 

Improving the Adaptive Capacity of Poor People

At the local level, the poor need to be informed of the risks posed by cli-
mate change and better equipped to deal with its impacts. People also 
should have access to, and be trained to use, social accountability tools 
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and instruments (for citizen oversight and monitoring, as examples) so that 
they can hold government accountable for delivering results. The overall 
goal should be to help both governments and communities advance social 
development objectives through “no-regrets” policies and programs that 
also build resilience to climate change and promote good development. 

Advancing an Emerging Policy Research Agenda 

The realization that climate change is a core challenge for development has 
opened up space for a policy research agenda that focuses more on its eco-
nomic and social impacts. From a social development perspective, a num-
ber of areas stand out as especially crucial. First, it is important to learn 
lessons from good practice in integrating local knowledge with scientifi c 
knowledge in formulating adaptation strategies. While local knowledge 
has much to offer in informing adaptation strategies, combining the two 
knowledge sources has proven challenging to date. Participatory mech-
anisms for bringing together local stakeholders’ and expert knowledge, 
and then integrating them at scale, may be an important prerequisite, for 
example, for facilitating effective and culturally relevant action based on 
scientifi c forecasts and hazard warnings. 

Second, it is important to develop indicators that can track progress 
toward achieving results on the social dimensions of climate change. Third, 
we need to make better use of frameworks and tools for social analysis 
(such as poverty and social impact analysis and participatory poverty and 
vulnerability assessments) when modeling the effects of climate change 
and assessing the impact that policies could have on the poorest and most 
vulnerable people. For example, we could include ethnographic research 
to understand how existing inequalities among groups and individuals 
may be reinforced or transformed under climate stresses, thereby shaping 
resource entitlements and well-being.

Finally, research should focus on making evidence-based policy recom-
mendations for adaptation in the context of great uncertainty surrounding 
climate change. A number of these potential avenues for future research 
are outlined in the following chapters. Given that not all consequences 
of climate change play out in “real” time—that is, there often are signifi -
cant lead-lag effects associated with threshold events—the research agenda 
must be much more focused on anticipating potential problems and using 
such tools as participatory scenario analysis to discern how people would 
respond to these challenges at the local level. There also is space to develop 
and apply innovative tools for multistakeholder engagement in devising 
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action plans under conditions of uncertainty. For example, it would be 
instructive to bring together stakeholders from vulnerable communities 
with those from the private sector, governments, and civil society organi-
zations jointly to develop robust scenarios for adaptation under alterna-
tive future scenarios of climate change impacts (Kuriakose, Bizikova, and 
Bachofen 2009).

Bringing Stakeholders Together for Greater Social Justice

Given that global agreements are diffi cult to achieve because of entrenched 
patterns of behavior in international relations, it is important to explore 
further the extent to which climate change creates opportunities to bridge 
global and local issues. Other important steps are to identify, assess, and 
engage the full range of actors with a stake in a socially just approach to 
climate change, including those from within governments, the private sec-
tor, civil society, and communities; and to identify potential areas for and 
new forms of partnership among these actors. 

The key will be to fi nd ways to create incentives for a diverse range 
of actors to speak with a common voice on the importance of address-
ing the social dimensions of climate change. Three types of incentives 
are emerging—fi nancial, political, and moral. New fi nancial and political 
incentives may help infl uence the extent to which a social justice approach 
to climate change—one emphasizing demand for voice, accountability, 
better governance, respect for rights, and acceptance of responsibilities—
helps inform strategies to deal with climate change at local, national, and 
global levels. For example, public and consumer pressure on the private sec-
tor may provide an incentive to move toward more sustainable and socially 
responsible business models. Equally, the international climate negotiations 
must set an ambitious, long-term target for binding emissions reductions 
(with credible and enforceable intermediate milestones), if the carbon mar-
ket is to thrive and encourage the private sector to change its business mod-
els. Last, but not least, if citizens are informed and empowered to demand 
more socially just and accountable forms of climate action, governments will 
come under pressure to respond, both from below and from their peers.

Notes

 1. Jackson (2009), writing for the United Kingdom’s Sustainable Development 
Commission, challenges the assumption of continued economic expansion in 
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rich countries, and proposes a model for economic management that priori-
tizes goals of equity and sustainability.

 2. Gore and the IPCC jointly were awarded the Nobel Peace Prize in 2007.
 3. The World Bank, supported by the governments of the Netherlands, 

Switzerland, and the United Kingdom, is currently conducting an empiri-
cal study on the economics of adaptation to climate change in developing 
countries. The study is intended to inform the climate change negotiations in 
Copenhagen in December 2009. It combines global estimates for key sectors 
with “bottom-up” analyses in seven countries, including vulnerability assess-
ments and participatory scenario analysis with vulnerable groups in selected 
geographic “hot spots.” See http://www.worldbank.org/eacc.

 4. This is emphasized also by Stern (2009) and World Bank (2009).
 5. “Social accountability” here refers to “the broad range of actions and mecha-

nisms beyond voting that citizens can use to hold the state to account, as well as 
actions on the part of government, civil society, media and other societal actors 
that promote or facilitate these efforts” (World Bank 2005b, p. 4). It is particu-
larly important that citizens be empowered to participate in defi ning appropri-
ate forms of climate action on the part of their governments, and have access to 
information to enable them to monitor the consequences of these actions.
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C H A P T E R  2

Vulnerability Does Not Fall from the Sky: 

Toward Multiscale, Pro-Poor Climate Policy

Jesse Ribot

A society is ultimately judged by how it treats its weakest and most 
vulnerable members.

—Hubert H. Humphrey

If a free society cannot help the many who are poor, it cannot save the 
few who are rich.

—John F. Kennedy

If some combination of narcissistic morality and raw self-interest does not 
help reduce vulnerability, then perhaps some good analysis and political 
engagement may do so.

Analysis of vulnerabilities can help answer where and how society best 
can invest to reduce vulnerability. Analysis may not motivate all decision 
makers to make those investments, but it can give development profes-
sionals, activists, and affected populations fodder to promote or demand 
the rights and protections that can make everyone better off. Climate 
variations and changes present hazards to individuals and to society as a 
whole. The damages associated with storms, droughts, and slow climate 
changes are shaped by the social, political, and economic vulnerabilities 
of people and societies on the ground. Impacts associated with climate 
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can be reduced through measures falling anywhere on a spectrum from 
climate change mitigation to reduction of the vulnerabilities of individuals 
and groups (McGray et al. 2007). This chapter calls for evaluation of the 
relatively neglected social and political-economic drivers of vulnerability at 
one end of this spectrum. The objective is to enable consideration of a full 
range of vulnerability-reducing policy responses. The chapter is concerned 
with the reduction of the everyday vulnerabilities of poor and marginal 
groups exposed to climate trends and events.

The world’s poor people are disproportionately vulnerable to loss of 
livelihood and assets, dislocation, hunger, and famine in the face of climate 
variability and change (Cannon, Twigg, and Rowell 2003; and chapters 8 
and 10 of this volume). Living with multiple risks, poor and marginalized 
groups must manage the costs and benefi ts of overlapping natural, social, 
political, and economic hazards (chapter 9). Their risk-minimizing strate-
gies can diminish their incomes even before shocks arrive; and shocks can 
reinforce poverty by interrupting education, stunting children’s physical 
development, destroying assets, forcing sale of productive capital, and 
deepening social differentiation from poor households’ slower recov-
ery (chapter 10). The poor also may experience threats and opportuni-
ties from development or climate action itself, such as efforts to reduce 
greenhouse-gas emissions in such sectors as household energy, land, and 
forest management (ICHRP 2008; O’Brien et al. 2007; Turner et al. 2003; 
chapter 11 of this volume).1

The good news is that policy can drastically reduce climate-related vul-
nerability. Although the best global data indicate human suffering and eco-
nomic loss are worsening in the face of natural hazards,2 the number of 
people affected compared with the total population is declining (Kasperson 
et al. 2005). This reduction in vulnerability is most pronounced in high-
income countries, where higher levels of well-being, along with better infra-
structure, policy, and planning, are successfully mediating the relationship 
between climate trends or events and outcomes. Effective climate action can 
further widen this gap between climate stressors and the risk of hardship.

In 1970, when Cyclone Bhola hit Bangladesh with 6-meter tidal surges, 
some 500,000 people perished (Frank and Husain 1971). In 1991, a similar 
storm, Cyclone Gorky, struck Bangladesh, causing 140,000 deaths. How-
ever, in 2007, when Cyclone Sidr (stronger than either Bhola or Gorky) 
hit Bangladesh with 10-meter tidal surges, fatalities were 3,406. Although 
population density increased in this area between the Bhola and Sidr catas-
trophes, the death toll was reduced dramatically (Government of Bangla-
desh 2008). Damage was reduced by Bangladesh’s shift from a focus on 
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disaster relief and recovery to hazard identifi cation, community prepared-
ness, and integrated response efforts (CEDMHA 2007). Most important 
were sophisticated early-warning and evacuation systems (Government 
of Bangladesh, Ministry of Food and Disaster Management 2008; Batha 
2007; Bern et al. 1993), which made Sidr 150 times less fatal than Bhola.3 
This is an example of effective climate action.

Although there are notable policy successes, vulnerability of poor, mar-
ginalized, and underrepresented people remains widespread. In cases like 
Bangladesh, women, the poor, and other marginalized groups are dispro-
portionately and unacceptably vulnerable (Chowdhury et al. 1993). When 
facing droughts in northeast Argentina, industry-dependent tobacco 
growers are more vulnerable than independent agroecological farmers, 
whose farms are more biodiverse, more technologically equipped, and less 
exposed to external markets, and who have greater political negotiating 
power (Kasperson et al. 2005). In Kenya, privatization of pasturelands has 
improved security of some landholders, while making poorer and landless 
people much more vulnerable (Smucker and Wisner 2008). In Northeast 
Brazil, the poor remain vulnerable because of their dependence on rain-
fed agriculture combined with little access to climate-neutral employment 
(Duarte et al. 2007). Poorer people excluded from access to services, social 
networks, and land experience intensifi ed climate-related vulnerabilities 
and losses caused by unequal social relationships of power and representa-
tion. These kinds of problems are also a target for climate action.

The vast differences in damages associated with similar climate stres-
sors in the same place at different times, from place to place, or among dif-
ferent social strata refl ect the complex and nonlinear relationship between 
climate and outcomes. The damages associated with climate events 
result more from conditions on the ground than from climate variability 
or change. Climate events or trends are transformed into differentiated 
outcomes via social structure. The poor and wealthy, women and men, 
young and old, and people of different social identities or political stripes 
experience different risks while facing the same climate event (Blaikie 
et al. 1994; Hart 1992; Agarwal 1990; Swift 1989; Watts 1987; Sen 1981; 
Wisner 1976; chapters 5 and 9 of this volume). These different outcomes 
are the result of place-based social and political-economic circumstances. 
The inability to manage stresses does not fall from the sky. It is produced 
by on-the-ground social inequality; unequal access to resources; poverty; 
poor infrastructure; lack of representation; and inadequate systems of 
social security, early warning, and planning. These factors translate cli-
mate vagaries into suffering and loss.
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Poverty is the most salient of the conditions that shape climate-related 
vulnerability (Cannon, Twigg, and Rowell 2003; Prowse 2003; chapters 8 
and 10 of this volume). The poor are least able to buffer themselves against 
and rebound from stress. They often live in unsafe fl ood- and drought-
prone urban or rural environments; lack insurance to help them recover 
from losses; and have little infl uence to demand that their governments 
provide protective infrastructure, temporary relief, or reconstruction sup-
port (ICHRP 2008). Indeed, their everyday conditions are unacceptable 
even in the absence of climate stress. Climate stresses push these popula-
tions over an all-too-low threshold into an insecurity and poverty that vio-
late their basic human rights (ICHRP 2008; Moser and Norton 2001).

Because the “adaptation” side of climate action aims to reduce human 
vulnerability, it cannot be limited to treating incremental effects from cli-
mate change so as to maintain or bring people back to their pre-change 
deprived state (also see chapter 10).4 As Blaikie et al. (1994) point out, 
“despite the lethal reputation of earthquakes, epidemics, and famines, 
many more of the world’s population have their lives shortened by unno-
ticed events, illnesses, and hunger that pass for normal existence in many 
parts of the world…” (p. 3; also see Kasperson et al. 2005 and Bohle 2001). 
It is this “normal” state that effective climate action must aim to eradicate 
if climate variation and change are to be downgraded from deadly threats 
to mere nuisances.

Following a brief review of vulnerability theory, this chapter frames an 
approach for analyzing the diverse causal structures of vulnerability and 
identifying policy responses that might reduce the vulnerability of poor 
and marginal populations. The chapter argues that an understanding of 
the multiscale causal structure of specifi c vulnerabilities—such as risk of 
dislocation or economic loss—and the practices that people use to manage 
these vulnerabilities can point to solutions and potential policy responses. 
Analysis of the causes of vulnerability can be used to identify the multiple 
scales at which solutions must be developed, and can identify the insti-
tutions at each scale responsible for producing and capable of reducing 
climate-related risks.

The chapters of this volume concur that there is insuffi cient knowledge 
on the social dimensions of vulnerability reduction intervention policies and 
programs.5 This chapter outlines a policy-research agenda on causal struc-
tures of multiple vulnerabilities in different environmental and political-
economic contexts so that causal variables can be aggregated to help develop 
higher-scale vulnerability reduction policies and strategies. The focus on 
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causality builds on insight from successes of existing project approaches, 
such as social funds, social safety nets, or community-driven develop-
ment (chapter 10), and successful adaptation support based on coping 
and risk-pooling practices (chapters 7 and 8). A focus on causal structure 
adds systematic attention to root causes at multiple scales. It identifi es 
the proximate responses to risk, ordinarily conducted via projects and 
people’s own coping arrangements, and attends to the more distant social, 
political, and economic root causes of vulnerability.

Vulnerability analysis and policy development are only fi rst steps in a 
multistep iterative governance process. The chapter concludes with a dis-
cussion of governance, arguing that to tilt decision making in favor of the 
poor will require systematic representation of poor and marginal voices in 
climate decision-making processes.

Linking Climate and Society: Theories of Vulnerability

It is widely noted that vulnerability to environmental change does not exist 
in isolation from the wider political economy of resources use. Vulner-
ability is driven by inadvertent or deliberate human action that reinforces 
self-interest and the distribution of power, in addition to interacting with 
physical and ecological systems.

Vulnerability analysis often is polarized into risk-hazard and social con-
structivist frameworks (Füssel and Klein 2006; also see O’Brien et al. 2007 
and Adger 2006). The risk-hazard model tends to evaluate the multiple 
outcomes (or “impacts”) of a single climate event (see fi gure 2.1), whereas 
the social constructivist—or entitlements and livelihoods—approach char-
acterizes the multiple causes of single outcomes (fi gure 2.2) (Adger 2006; 
Ribot et al. 1996; Ribot 1995). Integrative frameworks have grown mostly 
from the entitlements and livelihoods approach, but treat environment as 
a causal factor.

The two archetypal approaches ask different questions. The risk-hazard 
approach—which defi nes vulnerability as a “dose-response relation between 
an exogenous hazard to a system and its adverse effects” (Füssel and Klein 
2006, p. 305)—is concerned with predicting the aftermath or “impact” of 
a given climate event or stress and with estimating the increment of dam-
age caused by an intensifi cation from “normal” climatic conditions to the 
conditions expected under climate change scenarios. Those who take this 
approach view people as vulnerable to hazards—locating risk in the  hazard 
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Figure 2.1. Impact Analysis
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Figure 2.2. Vulnerability Analysis
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itself. This approach usually is portrayed as inadequately incorporating 
social dimensions of risk (Adger 2006; also see Cannon 2000).

The social constructivists are asking what causes vulnerability. They 
consider people to be vulnerable to undesirable outcomes. They also are 
concerned with the likely aftermath of a climate event or trend. They 
view climate events and trends as external phenomena, and view the risk 
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of disaster and suffering as social. Therefore, they place the burden of 
explanation of vulnerability within the social system. They locate risk 
within society. The entitlements and livelihoods approach is described 
as depicting “vulnerability as lack of entitlements” or a lack of suffi cient 
means to protect or sustain oneself in the face of climate events where 
risk is shaped by society’s provision of food, productive assets, and social 
protection arrangements (Adger 2006). The entitlements approach is 
often depicted as ignoring biophysical factors.

Integrative frameworks link these two views. These frameworks tend 
to be extensions of social constructivist models, rather than of risk-hazard 
approaches. Integrative frameworks view vulnerability as depending on 
both biophysical and human factors. One views vulnerability as having 
“an external dimension, which is represented…by the ‘exposure’ of a 
system to climate variations, as well as an internal dimension, which 
comprises its ‘sensitivity’ and its ‘adaptive capacity’ to these stressors” 
(Füssel and Klein 2006, p. 306). The Intergovernmental Panel on Climate 
Change views internal and external aspects as separate dimensions of 
vulnerability. These notions of internal and external aspects of vulnerabil-
ity, however, are entirely contingent on how one draws the boundaries of 
the system under analysis.

Turner et al. (2003; also see Watts and Bohle 1993 and Blaikie 1985) 
have adopted an approach that avoids this boundary problem by tracing 
the causes of vulnerability from specifi c instances of risk—explaining why 
a given individual, household, group, nation, or region is at risk of a partic-
ular set of damages (see fi gure 2.2). By tracing causality out from each unit 
at risk, their model views the entire system as one integrated whole. Anal-
yses of vulnerability then must account for all factors—biophysical and 
social—contributing to the stresses that affect the unit of concern (Kasper-
son et al. 2005). This causality-based integrative approach to vulnerability 
informs the available integrative analytic approaches described in the next 
section. It allows a multiscale, multifactor analysis of vulnerability.

Vulnerability Analysis

Two objectives of any vulnerability analysis for climate action are to iden-
tify who is vulnerable and to identify how to assist them. Analysts need to 
ask, Where should we spend public funds earmarked for climate adapta-
tion, and In what kinds of projects should we invest in these places? The 
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fi rst question—how to target expenditures—requires identifying which 
regions (where), social groups (who), and things of value (what) are vul-
nerable. The question of what we need to invest in requires an understand-
ing of the characteristics of the vulnerability of these people, places, and 
things and the reasons (why) they are at risk, so we can assess the full range 
of means for reducing that vulnerability. The questions where, who, and 
what are very different from why. Knowing where, who, and what tells 
us how to target expenditures. Knowing why tells us what to modify or 
improve in those targeted places and communities. Why also indicates the 
complexity and cost of short- and long-term solutions to vulnerabilities 
associated with climate variability and change.

Although impact assessments of the risk-hazard style can indicate that a 
place might be affected by a predicted climate change under given static, on-
the-ground circumstances (a given level of exposure and ability to respond), 
they rarely tell us why the places and people or ecosystems are sensitive 
or lack resilience. Knowing likely impacts can help us target funding to 
particular places or to particular social groups or ecological systems. It can-
not, however, tell us how to spend that money when we get there. Analy-
sis of causes can help direct funds into vulnerability-reducing projects and 
policies. Climate action should be guided by both types of analysis. Much 
attention has been given to impact assessment, indicators, and mapping for 
targeting.6 This section trains our attention on the elements of an analysis 
of causal structure of vulnerability.

The Causal Structure of Vulnerability

The two most common approaches to analyzing causes of vulnerability 
use the concepts of entitlements and livelihoods.7 These approaches ana-
lyze the sensitivity and resilience of individual, household, or livelihood 
systems and, in some instances, the linked human-biophysical system. 
They tend to bring attention to the most vulnerable populations—the 
poor, women, and other marginalized groups. These approaches provide 
a starting point for analyzing the causes of climate-related vulnerability.

Entitlements and Livelihoods Approaches—
Putting Vulnerabilities in Place

Sen (1981, 1984; also see Drèze and Sen 1989) laid the groundwork for 
analyzing causes of vulnerability to hunger and famine. Sen’s analysis 
begins at the household level with what he calls “entitlements.” Entitle-
ments are the total set of rights and opportunities with which a household 
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can command—or through which it is “entitled” to obtain—different 
bundles of commodities. For example, a household’s food entitlement con-
sists of the food that the household can command or obtain through pro-
duction, exchange, or such extralegal legitimate conventions as reciprocal 
relationships or kinship obligations (Drèze and Sen 1989). A household 
may have an endowment or set of assets, including investments in pro-
ductive assets; stores of food or cash; and claims they can make on other 
households, patrons, chiefs, government, or on the international commu-
nity (Bebbington 1999; Drèze and Sen 1989; Swift 1989). Assets buffer 
people against food shortage. They may be stocks of food or things people 
can use to make or obtain food.8 In turn, assets depend on the ability of 
the household to produce a surplus that it can store, invest in productive 
capacity and markets, and use in maintaining social relationships (Ribot 
and Peluso 2003; Berry 1993; Scott 1976).

Vulnerability in an entitlements framework is the risk that the house-
hold’s alternative commodity bundles will fail to buffer them against hun-
ger, famine, dislocation, or other losses. It is a relative measure of how 
prone the household is to crisis (Downing 1991; also see Watts and Bohle 
1993, Downing 1992, and Chambers 1989). By identifying the compo-
nents (that is, production, investments, stores, and claims) that enable 
households to maintain food consumption, this framework allows us to 
analyze the causes of food crises.9 Understanding causes of hunger can 
shed light on policies to reduce vulnerability (Turner et al. 2003; Blaikie 
1985). By analyzing chains of factors that produce household crises, a 
whole range of causes is revealed. This social model of how climate events 
might translate into food crisis replaces ecocentric models of natural 
hazards and environmental change (Watts 1983). By showing a range of 
causes, environmental stresses are located among other material and social 
conditions that shape household well-being. Hunger, for example, may 
occur during a drought because of privatization policies that limit pastoral 
mobility, making pastoralists dependent on precarious rain-fed agriculture 
(Smucker and Wisner 2008).

When environment (including climate) is located within a social frame-
work, the environment may appear to become marginalized—set as one 
among many factors affecting and affected by production, reproduc-
tion, and development (see Brooks 2003). But this does not diminish the 
importance of environmental variability and change. Indeed, it strengthens 
environmental arguments by making it clear how important—in degree 
and manner—the quality of natural resources is to social well-being. These 
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household-based social models also illustrate how important it is that 
assets match or can cope with or adjust to (that is, buffer against) these 
environmental variations and changes so that land-based production activ-
ities are not undermined by and do not undermine the natural resources 
on which they depend.10 Leach, Mearns, and Scoones (1999) later called 
these environmental inputs to household sustenance “environmental 
entitlements” (also see Leach, Mearns, and Scoones 1997 and Leach and 
Mearns 1991).

“Environmental entitlements refer to alternative sets of utilities derived 
from environmental goods and services over which social actors have legit-
imate effective command and which are instrumental in achieving well-
being” (Leach, Mearns, and Scoones 1999, p. 233). In that defi nition, these 
authors make four innovations. First, they expand Sen’s concept of entitle-
ments from an individual or household basis up to the scale of any social 
actors—individuals or groups. This enables analysis to be scaled to any rel-
evant social unit (or exposure unit, in the case of climate-related analyses)—
such as individuals, households, women, ethnic groups, organizations, 
communities, nations, or regions. Second, they introduce the notion of a 
subcomponent entitlement, a set of utilities that a particular resource or 
sector contributes to well-being—for example, environment.11 Their third 
innovation also draws on Sen to show that “environmental entitlements 
enhance people’s capabilities, which is what people can do or be with their 
entitlements” (p. 233). Last, they expand the idea of rights such that things 
may be “claimed” rather than just legally “owned.” In this framing, claims 
may be contested—something Sen fails to capture. For example, when hunt-
ers close to Mkambati Nature Reserve in South Africa are banned from 
the reserve by state law, they continue hunting on the basis of customary 
rights that they view as legitimate. They claim their rights, contesting the 
state’s claim (Leach, Mearns, and Scoones 1997). Hence, endowments such 
as natural resources that are not owned classically within a household still 
can be accessed through social relationships that may introduce coopera-
tion, competition, or confl ict mediated by systems of legitimization other 
than state law. With this insight, the authors introduce the notion that 
rights Sen takes as singular and static also may be plural (in the manner of 
Griffi ths 1986 and von Benda-Beckmann 1981); and are based on multiple, 
potentially confl icting, social and political-economic relationships of access 
(in the manner of Ribot and Peluso 2003 and Blaikie 1985).

Watts and Bohle (1993) also place Drèze and Sen’s (1989) analysis of 
household entitlements in a multiscale political economy. They argue that 
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vulnerability is confi gured by the mutually constituted triad of entitle-
ments, empowerment, and political economy. Here, empowerment is the 
ability to shape the higher-scale political economy that, in turn, shapes 
entitlements. For example, democracy or human rights frameworks can 
empower people to make claims for government accountability in provid-
ing basic necessities and social securities (Moser and Norton 2001). Drèze 
and Sen have observed the role of certain types of political enfranchisement 
in reducing vulnerability—specifi cally, the role of media in creating crises 
of legitimacy in liberal democracies. Watts and Bohle go far beyond media-
based politics to show that empowerment through enfranchisement puts a 
check on the inequities produced by ongoing political-economic processes. 
Although not outlined in their model, their approach indicates that direct 
representation, protest and resistance, social movement, union, and civil 
society pressures can shape policy and political processes or the broader 
political economy that shapes household entitlements (Ribot 1995). Moser 
and Norton view mobilization to claim basic rights as an important means 
for poor people to shape the larger political economy.

Multiple mechanisms link micro- and macro-political economies to 
shape household assets. Deere and de Janvry (1979) identify mechanisms 
by which the larger economy systematically drains income and assets from 
farm households. These mechanisms include tax in cash, kind, and labor 
(corvée); labor exploitation; and unequal terms of trade. These processes 
make people vulnerable because the wealth they produce from their land 
and labor is siphoned off—with the systematic support of social, eco-
nomic, and environmental policies. For example, forestry laws and prac-
tices in Senegal have prevented rural populations from holding onto profi ts 
from the lucrative charcoal trade (Larson and Ribot 2007), and foresters in 
Indonesia systematically extract labor from farmers and prevent them from 
trading forest products while allowing wealthy traders to profi t (Peluso 
1992). Scott (1976) also shows how peasant households are exploited in 
exchange for security. Peasants allow their patrons to take a large portion 
of their product or income in exchange for support during hard times.

Each household is affected by multiscale forces that shape their assets 
and well-being. Southern African farm households contend with climate 
variability, AIDS, confl ict, poor governance, skewed resource access, and 
the erosion of their coping capacities. Although food production support 
is typical of food-security interventions, household-based research shows 
that food purchase supported by remittances and gifts is more important 
in enabling households to obtain food. Donors in the region supported 
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climate early-warning systems, but these systems were found to do little 
to reduce vulnerability if not coupled with other measures. For example, 
farmers ask for guidance on specifi c actions to take, given forecast and 
warning information. Many farmers lack the capacity or resources (such as 
credit, surplus land, access to markets, or decision-making power) needed 
to turn climate information or specifi c guidance into action. These, then, 
are the proximate factors that shaped their vulnerabilities (Kasperson et 
al. 2005). The analyses framed by Watts and Bohle (1993), Deere and 
de Janvry (1979), and Scott (1976), as well as an analysis of the power 
and authority hierarchies in which households are embedded (Moser and 
Norton 2001), would give us insight into the larger political economy that 
would explain why credit is scarce and market access and representation 
are so limited.

Like entitlements analyses, livelihoods approaches (Cannon, Twigg, and 
Rowell 2003; Turner et al. 2003; Bebbington 1999; Blaikie et al. 1994) 
evaluate multiscale factors shaping people’s assets. They build on entitle-
ments approaches, but shift the locus of analysis from the household to 
multistranded livelihood strategies that also are embedded in the larger 
ecological and political-economic environment. They also shift attention 
from a focus on vulnerability to hunger toward an analysis of multiple 
vulnerabilities, such as risk of hunger, dislocation, and economic loss—a 
suite of factors closely related to the broader condition of poverty. In these 
approaches, vulnerability variables are connected with people’s livelihoods, 
where a livelihood is “the command an individual, family or other social 
group has over an income and/or bundles of resources that can be used 
or exchanged to satisfy its needs. This may involve information, cultural 
knowledge, social networks, legal rights as well as tools, land, or other 
physical resources” (Blaikie et al. 1994, p. 9). Vulnerability in this framing 
is lower when livelihoods are “adequate and sustainable” (Cannon, Twigg, 
and Rowell 2003, p. 5). Livelihood models also explicitly link vulnerability 
to biophysical hazards by acknowledging that hazards change the resources 
available to a household and, therefore, can intensify some people’s vulner-
ability (Blaikie et al. 1994).

In short, entitlements and livelihoods approaches form a strong basis 
for vulnerability analysis. They differ in the scale of the unit of concern and 
analysis (exposure unit) and the scope of factors that analysts view as imping-
ing on that unit at risk—with livelihoods approaches being much broader. 
When taken together, they provide a powerful repertoire of analytic tools 
for vulnerability analysts. Both approaches (1) start with the unit at risk; 
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(2) focus on the avoidable damages it faces; (3) take the condition of the 
unit’s assets to be the basis of its security and vulnerability; and then (4) ana-
lyze the causes of vulnerability in the local organization of production and 
exchange as well as in the larger physical, social, and political-economic 
environment. Vulnerability analysis differs greatly from the risk-hazard 
approaches that start with climate events and map out their consequences 
across a socially static landscape. Entitlements and livelihoods approaches 
put vulnerability in context on the ground, enabling us to explain why spe-
cifi c vulnerabilities occur at specifi c times in specifi c places.

Toward Pro-Poor Climate Action

Vulnerability to hunger, famine, and dislocation are correlated with pov-
erty (Cannon, Twigg, and Rowell 2003; Prowse 2003; chapters 8 and 10 
of this volume). Women, minorities, and other marginalized populations 
are also disproportionately vulnerable, sharing many of the vulnerabilities 
that poor people experience (chapter 5). For poor and marginalized popu-
lations, vulnerability reduction is poverty reduction and basic development 
(Cannon, Twigg, and Rowell 2003; also see Prowse 2003).

The weak within society tend to be of lower priority for those in power. 
Economically weak actors in urban slums or marginal groups far from the 
centers of power within semiarid or forested zones may be of little impor-
tance to people holding political offi ce or involved in big business. They are 
likely to be low priority for governments, even in matters of disaster plan-
ning (ICHRP 2008; Blaikie et al. 1994). For instance, the extent to which 
slum dwellers are affected by extreme weather is a matter both of settlement 
location and of the level and quality of infrastructure and services such as 
water, sanitation, and drainage. These populations’ lack of assets reduces 
their ability to adapt to changing conditions and prevents them from mak-
ing political demands for investments to reduce their risk (chapter 9).

To counter biases against the poor and marginalized, vulnerability 
analyses and policies must be pointedly pro-poor. This section outlines 
an approach to pro-poor vulnerability analysis and a research agenda for 
identifying vulnerability reduction policies.

Pro-Poor Vulnerability Analysis

Entitlements and livelihoods approaches evaluate the causes of asset failure 
and of negative outcomes to identify means to counter the causes (Turner 



60 • SOCIAL DIMENSIONS OF CLIMATE CHANGE

et al. 2003; Ribot et al. 1996; Ribot 1995; Watts and Bohle 1993; Down-
ing 1991). This focus on negative outcomes favors poor and marginalized 
groups because they are overrepresented in at-risk populations. This tilt in 
favor of the poor also may be enhanced, of course, by analytic efforts that 
choose to study outcomes of most concern to the poor—outcomes such 
as hunger, dislocation or economic losses that push people over a thresh-
old into poverty or extreme deprivation. The focus on causality can point 
toward solutions.

Coping and adaptation12 studies identify vulnerability reduction strate-
gies used by poor and marginalized populations and the means to support 
those strategies. Agrawal (chapter 7), for example, starts with household 
and community risk-pooling strategies and identifi es institutions—civic, 
private, and public organizations—that support these strategies. His analy-
sis gives insight into the roles of institutions (by which he means “organiza-
tions”) and therefore into potential institutional channels for coping and 
adaptation support. Although this approach does not explain why people 
become vulnerable, it provides great insight into local-level vulnerability 
management and reduction.

Whereas analysis of coping or adaptation strategies can offer insight 
into causes of vulnerability, the entitlements and livelihoods approaches 
analyze the causal structure of vulnerability to identify a wider range of 
coping and adaptation opportunities (Yohe and Tol 2002; Mortimore and 
Adams 2001; Watts 1983; chapter 8). Coping approaches, as well as many 
project-based interventions, focus on means for adapting as well as on 
causes of adaptation and the ability to adapt. The vulnerability approach 
seeks to identify causes of the vulnerability—that is, causes of the risks to 
which people need to adapt.13

Tracing the causes of negative outcomes complements coping and adap-
tation approaches by enabling researchers and development professionals 
to conduct a full accounting of causality. Such a full accounting can indi-
cate the policy options available for reducing vulnerability at its multiscale 
origins, rather than focusing only on coping or adapting in the face of 
hazards and stress (which tend to be responses to the most-proximate fac-
tors). For example, despite laws transferring forest management to elected 
rural councils in Senegal, foresters force councilors to give lucrative wood-
fuel production opportunities to powerful urban merchants—usually 
leaving the rural populations destitute (Larson and Ribot 2007). Forest 
villagers continue to rely on low-income rain-fed farming, and must cope 
with meager incomes. By focusing on the causes of destitution that put 
forest villagers on the margins, analysts might recommend means of policy 
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enforcement rather than encouraging villagers to market other secondary 
forest products (as many projects are doing).

Vulnerability analysis most useful to policy makers starts from the 
outcomes we wish to avoid and works backward to the causal factors 
(Turner et al. 2003; also see Füssel 2007; Downing 1991; Blaikie 1985). 
In addition to favoring the poor, focusing on outcomes and their causes 
has other advantages: (1) it best matches policy to valued attributes of the 
system that we wish to protect; (2) it enables policy makers to place haz-
ards as one variable among many affecting those attributes; (3) it brings 
attention to the many variables at multiple scales affecting valued attri-
butes, steering analysts toward the many possible means for reducing the 
probability of negative outcomes or enhancing positive ones; (4) it enables 
comparative analysis of the many causes of negative outcomes, helping to 
focus policy attention on the causes that are most important, most ame-
nable to reforms, and least costly to change—giving policy makers the 
biggest bang for their buck. Analyzing chains of causality (for example, 
Blaikie 1985)—by showing how outcomes are caused by proximate fac-
tors that, in turn, are shaped by more distant events and processes—can 
tell us what kinds of interventions might stem the production of vulner-
ability at what scales and, where relevant, who should pay the costs of 
vulnerability reduction.

Vulnerability reduction measures, of course, do not derive only from 
understanding causes. Indeed, some causes may be (or appear) immutable; 
others, transient, incidental, or no longer active. The objective of vulnera-
bility analysis is to identify the active processes of vulnerability production 
and then to identify which are amenable to redress. Also identifi able are 
other interventions designed to counter conditions or symptoms of vulner-
ability without attending to their causes (such as support for coping strate-
gies or targeted poverty reduction disaster relief). All forms of available 
analysis should be used to discover the most equitable and effective means 
of reducing vulnerability.

Identifi cation of Multiscale Vulnerability Reduction Policies

Studies of coping strategies and lessons from successful development inter-
ventions provide valuable guidance for vulnerability reduction. Large-scale 
causes of vulnerability (such as unequal development practices), however, 
are less likely to receive attention in poverty reduction, vulnerability reduc-
tion, or adaptation programs. Identifying and matching solution sets or 
climate-related opportunities with responsive institutions at appropriate 
scales of social, environmental, and political-administrative organization 
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provide an entry point into multiscale pro-poor climate action. Such action 
requires a systematic understanding of both proximate and distant dynam-
ics that place people under stress or on the threshold of disaster. This sec-
tion proposes a research agenda for identifying the range of causal factors 
shaping various vulnerabilities for groups at risk around the world, and a 
mapping of those causes onto solution sets for responsible and responsive 
institutions.

Different outcomes that we hope to avoid—such as loss of assets, liveli-
hood, or life—are risks for different subgroups, and they have different 
associated causal structures. Different sectors will face different stresses and 
risks, and will have different response options (Parry et al. 2007). Within 
each case, the vulnerability of the poor (who have few resources to shield 
themselves or rebound from climate events and stresses) will be different 
from vulnerability of the rich (who are able to travel to safety and draw 
insurance to help them rebuild). Local, national, and international poli-
cies can be developed from an understanding of differences in the causal 
structures of vulnerabilities. Explaining differences will require an analysis 
of the multiple causal factors for a variety of vulnerabilities of concern. 
These causal data then must be aggregated to evaluate the best point of 
leverage for vulnerability reduction with respect to specifi c vulnerabilities 
and overall. Such an analysis should reveal the frequency and importance 
of different causes, pointing toward strategies to address the most salient 
and treatable causal factors.

Identifying the causal structure of vulnerability and potential policy 
responses can be a basis for developing a broad vulnerability reduction 
strategy. It involves aggregating causal structures over multiple cases of 
vulnerability among particular groups in particular areas to specifi c out-
comes. This aggregation may have to be broken down by sector, ecozone, 
or hazard area to make the exercise manageable. The case studies also can 
serve as the basis for generating recommendations for local policy. More 
broadly, multiple case studies may help us comprehend the relative impor-
tance of different factors—both near and far—in producing and reduc-
ing vulnerability. These factors must be aggregated to identify the relevant 
scales and corresponding institutions for climate action. These steps set 
out a major research agenda for vulnerability reduction analysis. For this 
agenda to counter the biases against poorer populations, all of these steps 
must be consciously pro-poor. For example, the cases where such basic 
human rights as health, livelihood, and life are at risk must take priority 
over analysis of purely economic losses.
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Indicators currently used to target poverty and vulnerability reduction 
interventions are a good starting point for identifying relevant study popu-
lations. Existing livelihoods approaches to vulnerability reduction already 
target the poor: strengthening their baseline nutrition, health, and morale; 
and addressing the underlying conditions of poverty, thus reinforcing their 
abilities to confront stressors and bounce back (Cannon, Twigg, and Rowell 
2003). Vulnerability studies complement successful “self-help” and “social 
protection” coping and adaptation supports by indicating opportunities 
for higher-scale reforms (see chapter 10).

Thorough vulnerability analyses would indicate the need to reform the 
larger political economy of institutions, policies, social hierarchies, and 
practices that shape well-being, capacity for self-protection, and extended 
entitlements. For example, although social funds, community-driven devel-
opment, and social safety nets are excellent means for responding to poor 
populations’ immediate stresses and needs, examining causality through 
historical studies often reveals that the poverty these programs respond to 
is to the result of larger-scale, uneven development investment decisions 
and governance policies that limit the choices available to those affected by 
environmental disasters (chapters 4 and 10).

Vulnerabilities and their causes are diverse. Responses to vulnerability 
must be developed from detailed understandings of specifi c problems in 
specifi c places—general principles and models are insuffi cient. Case studies 
inform us of a particular set of dynamics and opportunities for vulner-
ability reduction in a particular place. It is from case studies that viable 
solutions can follow—both for specifi c places and more generally. To be 
complete, place-based approaches must take into account people’s detailed 
knowledge of their social and production systems and the risks they 
face—experience with community-driven development teaches this lesson 
(Mansuri and Rao 2004). To make results of an analysis relevant and the 
implementation of recommendations feasible, investigations of vulnerabil-
ity must consider local people’s needs and aspirations and their knowledge 
of political-economic and social context in which any policy will have to be 
inscribed into law and translated into practice. Thus, although studies pro-
vide perspectives that communities may not be able to generate, the steps 
in developing a policy strategy for reducing vulnerability must be informed 
and open to infl uence by local citizens and their representatives.

Any vulnerability case study should include an evaluation of existing 
vulnerability reduction policy as well as a wide range of sectoral and regu-
latory policies (Burton et al. 2002). Existing policies deeply affect any 
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given population at risk. Some policies are aimed at assisting them. Some 
may reduce vulnerability, and others help produce conditions of vulner-
ability. Policies, like institutions or organizations (as Agrawal suggests in 
chapter 7), can enable coping. They may also be systematically disabling 
(see Larson and Ribot 2007). Policies or their unequal implementation 
may selectively favor some actors and make others more vulnerable. Poli-
cies from all sectors have deep distributional implications. Coudouel and 
Paternostro (2005) and the World Bank’s Poverty and Social Impact 
Analysis user’s guide14 suggest methods for analyzing the distributional 
effects of public policies. Such guidelines also can be applied to evaluating 
the vulnerability implications of policies and interventions.

When exploring the effects of policies and practices that shape vulner-
ability, or when analyzing potential vulnerability reduction measures, it is 
also important to account for a wide range of ancillary benefi ts (Burton 
et al. 2002). For example, in urban areas, asset building not only reduces 
immediate vulnerability, but also enables poor and middle-income people 
to make demands on their government for better services and infrastruc-
ture (chapter 9). Most adaptation measures will go far beyond reducing 
risk with respect to climate events. Hence, the set of benefi ts that follows 
from a given set of vulnerability reduction measures is also highly rele-
vant in deciding the allocation of funds earmarked for development or for 
 climate-related vulnerability.

Knowledge of problems and policy guidance can inform popular mobi-
lization and policy making. Proposing policy solutions, however, is a small 
part of the political struggle for change. Calls for change must be backed 
by political voice and leverage. Bringing poor and marginalized groups 
into decision making through organizing or representation can reinforce 
their claims for justice, equity, and greater security in the face of a changing 
environment (Ribot 2004; Moser and Norton 2001).

Conclusion: From Climate Action Options 
to Institutions and Governance

Whereas vulnerability is always experienced locally, its causes and 
solutions occur at different social, geographic, and temporal scales. 
Identifying the causes of vulnerability points toward vulnerability reduc-
tion measures and the scales at which they best may be implemented. 
It also helps attribute responsibility to the polluters—providing a basis 
for compensation.15 Vulnerability reduction or compensation policies are 
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developed, promulgated, and implemented through institutions. So are 
the many other sectoral, economic, and social policies that have implica-
tions for vulnerability via their effects on resource access, market access, 
political voice, poverty, and economic distribution. Institutions also play 
numerous roles in supporting people’s everyday coping and livelihood 
strategies (chapter 7). Systematically determining causes of vulnerability, 
identifying policy solutions, and mapping them to scales and appropriate 
institutions are three steps in a process that vulnerability reduction ana-
lysts and activists yet must conduct.

Institutions play several important roles in well-being and vulnerability. 
Leach, Mearns, and Scoones (1999) view institutions as mediating vulner-
ability by shaping access to resources (a part of endowment formation), the 
relationship between endowments and entitlements (rights and opportuni-
ties with which a household may command different commodity bundles), 
and the relationship between entitlements and capabilities (the range of 
things people may do or be with their entitlements). In their model, institu-
tions enable people to obtain, transform, and exchange their endowments 
in ways that translate into contributions to well-being. As such, institu-
tions support the needs of a plurality of subgroups, who can enter into 
competition and confl ict when making claims to resources.

Agrawal (chapter 7) also emphasizes the role of institutions, showing 
how rural institutions structure risk and sensitivity in the face of climate 
hazards by enabling or disabling individual and collective action. Rural 
populations protect themselves by risk pooling via storage (over time), 
migrating (over space), sharing assets (among households), and diversify-
ing (across assets). Exchange (via markets) can substitute for any of these 
risk-pooling responses. Rural institutions play a role in enabling each of 
these risk-reducing practices. In the 77 case studies Agrawal analyzes in 
his chapter, all of these practices depend on local institutions—mixes of 
public, civic, and private organizations.

Risk-pooling and exchange mechanisms constitute one set of practices 
that shapes vulnerability. Many other practices also produce or reduce 
 climate-related vulnerabilities. Drèze and Sen (1989), for example, explore 
the role of media in infl uencing policy to prevent and respond to chronic 
hunger and famine. Leach, Mearns, and Scoones (1999) focus on the role 
of resource access, endowment formation, and entitlement mapping—the 
kinds of processes that might occasion the actors involved not to need to 
engage in risk pooling. Heltberg, Siegel, and Jorgensen (chapter 10) point 
to social protection interventions. Cannon, Twigg, and Rowell (2003) 
examine the role of networks (akin to Sen’s 1981 extended entitlements); 
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Bebbington (1999) emphasizes social capital; Scott (1976) focuses on recip-
rocal relationships within a moral economy; Deere and de Janvry (1979) 
outline mechanisms by which economic gains are coerced or extracted from 
peasant households; and Moser and Norton (2001) emphasize the role of 
human rights and claim making.

Each of those enabling and disabling practices depends on differ-
ent kinds of institutions—rules of the game and public, private, or civic 
organizations—at various scales. To map vulnerability-producing and 
vulnerability-reducing practices to institutional nodes for intervention, 
Agrawal’s analytic approach to risk pooling could also be applied pro-
ductively to each of these other practices. Each can be studied for its role 
in the causal structure of vulnerability. Each practice—whether reciproc-
ity or social protection—depends on institutions that, when identifi ed, 
can be targeted for reform or support. But attempting such interventions 
may generate social and political tension. As Leach, Mearns, and Scoones 
(1999) indicate, institutions and their networks may be in competition or 
confl ict—some for enabling and others in support of disabling policies 
and practices.

The institutions responsible for and capable of responding to vulnerabil-
ity are the loci of vulnerability governance. Governance (following World 
Bank 1992 and Leftwich 1994) is about the political-administrative, eco-
nomic, and social organization of authority—its powers and accountabili-
ties. It is about how power is exercised, and on whose behalf. As the global 
climate warms, decisions will be made at every level of social and political-
administrative organization—from global conventions to the decisions of 
local governments, village chiefs, or nongovernmental organizations—to 
mitigate climate change, take advantage of its opportunities, and dampen 
associated negative consequences. Multiple decisions at multiple scales 
affect the livelihoods of urban and rural poor people. What principles of 
governance should guide decisions at each of these decision-making nodes? 
Who will decision-making bodies represent, and how? What distributions 
of decision-making powers and what structures of accountabilities will pro-
vide the most leverage for positive change and the checks and balances to 
protect poor urban and rural people’s basic well-being and rights? These 
questions remain open.

Principles to govern climate action must be designed around the pro-
cesses that shape vulnerability and the actors and organizations with 
authority and power to make decisions that can change these processes. 
The fi rst step will be aggregating case-based analyses of causality, coping, 
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and the role of institutions. That process can be tilted in favor of poor and 
marginalized populations by analyses that explain causes of asset and enti-
tlement failure. To translate learning into action will be a long-term itera-
tive process to negotiate the reshaping of policies and practice. All policies 
change distribution and, therefore, have advocates and meet resistance. 
Decision-making processes that are accountable and responsive to affected 
populations at least may tilt policies to favor the most vulnerable—because 
of their sheer numbers. Such a focus will promote the development of and 
engagement with representative decision-making bodies to ensure a modi-
cum of infl uence by those people who are most in need.

For researchers, representation might mean incorporating the voice of 
local populations in their understanding of who is at risk, the problems 
at-risk groups face, and possible solutions, as well as sharing fi ndings 
with affected populations and policy makers. For development profes-
sionals and policy makers, it will mean working with representative bod-
ies and insisting that these bodies incorporate local needs and aspirations 
into the design of projects and policies. In global negotiations, it may 
mean requiring negotiators to engage in public discussions within their 
countries, or requiring national groups to organize and monitor their 
nation’s negotiators. In local and national contexts, it may mean help-
ing mobilize the poor and marginalized to make demands and to vote. 
Such governance practices may help avoid negative outcomes of climate 
action, and they could make climate action more legitimate and sustain-
able. Representing and responding to the needs of the most vulnerable 
populations might promote development that can widen the gap between 
climate and distress. Moving people away from the threshold of destitu-
tion by building their assets, livelihoods, and options will dampen their 
sensitivity, enhance their fl exibility, and enable them to fl ourish in good 
times, sustain through stress, and rebuild after shocks.

Notes

 1. For instance, this could occur if adaptations or mitigation efforts (such as 
reduced emissions from deforestation and decreased degradation) increase 
inequality within or among regions or social groups (O’Brien et al, 2007). 

 2. This trend holds, even without counting the 2004 Indian Ocean tsunami. 
Twice as many people were affected adversely by climate events in the 1990s 
as in the 1980s; and over the past four decades, major catastrophes have 
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 quadrupled while economic losses have increased tenfold (Kasperson et al. 
2005, pp. 151–52).

 3. Like the storms in Bangladesh, Hurricane Katrina was a category 3 storm. 
Katrina’s surge was 4 meters. Sidr was comparable to Katrina, which dev-
astated New Orleans, Louisiana. But despite infamous Bush administration 
mismanagement, Katrina resulted in 1,300 fatalities (White House 2006).

 4. The term “adaptation,” although common in climate discussions, is highly 
problematic. It naturalizes the vulnerable populations; it implies that, like 
plants, they should adjust to stimuli. The term implicitly places the burden 
of change on the affected unit rather than on those causing vulnerability or 
bearing responsibility (for example, government) for helping with coping 
and enabling well-being. “Adaptation” also suggests “survival of the fi ttest,” 
which is not a desirable ethic for society.

 5. The U.S. National Research Council (Ramanathan, Justice, and Lemos 2007), 
the Intergovernmental Panel on Climate Change (Solomon et al. 2007), and 
the 2006 Stern Review all acknowledge the need for greater social science 
analysis.

 6. On mapping and targeting, see Adger et al. (2004); Deressa, Hassan, and 
Ringler (2008); Downing (1991); and Kasperson et al. (2005). 

 7. For reviews of vulnerability approaches, see Adger (2006), Füssel and Klein 
(2006), and Kasperson et al. (2005). 

 8. According to Swift, “Assets create a buffer between production, exchange and 
consumption” (1989, p. 11).

 9. An entitlements framework is very useful, but grossly incomplete—covering 
only a limited set of causes. For an analysis of its limits, see Gasper (1993). 

10. Household models often are limited by their failure to account for intrahouse-
hold dynamics of production and reproduction—but they do not have to be 
so limited. See, for example, Agarwal (1990), Carney (1988), Guyer (1981), 
Guyer and Peters (1987), Hart (1992), and Schroeder (1992).

11. This second innovation can be confusing because environmental claims 
in Sen’s (1981) classic entitlements framework could be considered part of 
people’s “rights and opportunities,” and the alternative sets of utilities these 
can become would be part of the alternative commodity bundles people can 
command. Nevertheless, it is useful to view environment as contributing to 
people’s endowments and alternative commodity bundles.

12. Coping is a temporary adjustment during diffi cult times, whereas adaptation 
is a permanent shift in activities to adjust to permanent change (Davies 1993; 
also see Yohe and Tol 2002).

13. Yohe and Tol (2002) focus on the determinants of adaptive capacity, but seek 
to identify causal structures rather than the causes of vulnerability.

14. The user’s guide is available at http://siteresources.worldbank.org/INTPSIA/
Resources/490023-1121114603600/12685_PSIAUsersGuide_Complete.pdf.
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15. Füssel (2007) identifi es three fundamental responses for reducing negative 
outcomes associated with climate change: mitigation, adaptation, and com-
pensation. Mitigation assumes climate to be the major cause of problems. 
Adaptation and compensation require analysis of causality to identify a 
broader range of responsible factors and institutions.
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C H A P T E R  3

Implications of Climate Change 

for Armed Confl ict

Halvard Buhaug, Nils Petter Gleditsch, and Ole Magnus Theisen

Many high-profi le individuals, nongovernmental organizations (NGOs), 
and policy reports have put forward alarmist claims about the enormous 
impacts that environmental change in general, and climate change in par-
ticular, will have on humanity. For example, a report from Christian Aid 
(2007) claims that an estimated 1 billion migrants between now and 2050 
might “de-stabilise whole regions where increasingly desperate populations 
compete for dwindling food and water” (p. 2); and Homer-Dixon (2007) 
argues that “climate change will help produce [...] insurgencies, genocide, 
guerrilla attacks, gang warfare, and global terrorism.” More dramatic still, 
a Pentagon report sketches scenarios of epic proportions, including the 
risk of reverting to a Hobbesian state of nature whereby humanity would 
be engaged in “constant battles for diminishing resources” (Schwartz 
and Randall 2003, p. 16). The Stern Review (Stern 2006) and the fourth 
assessment report of the United Nations Intergovernmental Panel on Cli-
mate Change (Parry et al. 2007) are much more cautious in their refer-
ences to confl ict, but warn against potentially dire societal consequences 
of climate change.

In stark contrast to such assessments, the empirical foundation for a 
general relationship between resource scarcity and armed confl ict is indica-
tive, at best; and numerous questions are unanswered regarding the pro-
posed causal association between climate change and confl ict. Although 
we cannot rule out the possibility that there is no general link between the 
two, major limitations in data and research designs make such a conclu-
sion premature. In addition, the many processes associated with global 
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warming, which truly have started to appear only over the past 15 years, 
have occurred during a time when we have witnessed a dramatic reduction 
in the frequency and severity of armed confl ict. In this chapter, we fi rst dis-
cuss trends in global climate change as well as in armed confl ict. Then we 
look at arguments put forward as links between resource scarcity or climate 
change and armed confl ict. Factors such as political and economic instabil-
ity, inequality, poverty, social fragmentation, migration, and inappropriate 
responses are discussed. Third, we review and criticize the empirical litera-
ture. We conclude that our current knowledge is too limited for specifi c 
policy recommendations, and that considerable improvement is needed in 
both theory and testing to strengthen our knowledge of the fi eld.

Environmental Change

Global warming is expected to bring about a number of signifi cant changes 
to the environment. Among the many projected impacts highlighted in the 
fourth assessment report (Parry et al. 2007), we identify and discuss three 
potential natural consequences that could have substantial security impli-
cations.1 The fi rst of these is increasing scarcities of renewable resources, 
most notably freshwater and fertile soil. Resource scarcity is understood 
here as low per capita availability of a resource. Growing scarcity is gen-
erally seen as a consequence of either a dwindling resource base or an 
increased demand for the resource through increased population pressure 
or increased consumption.2 Increasing scarcity is generally regarded as 
more harmful than a high level of scarcity per se. Thus, increasing resource 
variability, which is associated with higher levels of unpredictability, con-
stitutes the greatest challenge to human livelihoods.

According to the fourth assessment report (Parry et al. 2007), the 
environmental impacts of climate change will vary enormously between 
regions. Some areas, such as Northern Europe, are likely to benefi t from an 
increase in average temperature. Most parts of the world, however, face a 
grimmer future. Increasing temperatures, changing precipitation patterns, 
and an overall reduction in annual rainfall suggest that some of the most 
crucial subsistence resources will become increasingly scarce. This is likely 
to exacerbate overconsumption of groundwater in many areas, leading to 
depletion or possible contamination of aquifers and further reducing the 
supply of freshwater. A warmer climate also may result in the melting of 
glaciers in the Himalayas, the Andes, and several other major sources of 
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water in the dry season for large sections of the developing world. More 
extreme precipitation also could increase topsoil erosion, in turn leading to 
less fertile soil for productive purposes and potentially turning more land 
into desert.

The second consequence of global warming, a rising sea level, is projected 
to have negative implications for peace and security through its potential for 
massive population displacement. Working Group II of the fourth assess-
ment report predicts a global mean sea-level rise of between 0.28 meters 
and 0.43 meters in the course of this century, depending on the specifi c 
scenario chosen (p. 323). The world’s coastal population (those residing 
below 100 meters elevation and less than 100 kilometers from the coast) 
is estimated (not very precisely) to rise from 1.2 billion in 1990 to between 
1.8 billion and 5.2 billion by 2080 (Small and Nicholls 2003, p. 596). A 
rising sea level is most immediately threatening to populations on small 
island-states, although people in low-lying urban areas will also become 
more exposed to soil erosion, seasonal fl ooding, extreme weather, and 
other coastal hazards in coming decades. Unlike some anticipated climate-
induced environmental changes, however, sea-level rise will occur relatively 
uniformly across the globe; and it is a gradual and predictable process.

The third physical consequence of climate change that is relevant to 
human security is natural disaster. Natural disasters can be categorized as 
either geologic or hydrometeorologic (climatic). In the 20th century, there 
was a dramatic increase in the number of reported climatic disasters.3 This 
increase is often interpreted as a symptom of global warming, although it 
is unclear how much of the trend is driven by population growth, shifting 
settlement patterns, and better reporting over time.4 In 2007, recorded 
disasters numbered 414, comprising nearly 17,000 fatalities (CRED 
2008). Thirty-seven percent of those events occurred in Asia, accounting 
for 90 percent of all reported victims (including nonfatal cases). Because 
of the widespread character of climate-related disasters, they generate far 
higher numbers of victims than do geological events; but the latter are 
slightly more deadly. Floods constitute the most prevalent disaster type, 
followed by drought.

Possible Coping Strategies

Groups and societies facing dramatic reduction in the quality of life because 
of a changing climate can choose among several coping strategies. First, 
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they may seek to adapt to the new challenges.5 Adaptation can occur on 
any scale, from the individual to the international level, and may range 
from conservation programs and efforts at reducing consumption to pursu-
ing alternative modes of livelihood. Second, if a society is unable to adjust 
to the new challenges, it may lapse into confl ict, with one group trying 
to secure an increasing share of the diminishing resources—by force, if 
necessary.6 Prophesied large-scale wars over oil or water (such as Klare 
2001) are examples that belong to this category. People’s third alternative is 
moving to more attractive locations when confronted by increasing climate 
variability and worsening environmental conditions.7 In other words, they 
choose to fl ee rather than to fi ght.

Whether an increasingly exposed society seeks adaptation, confl ict, or 
exit will depend on the nature of the changing environment, the vulner-
ability of the population, and contextual factors (see Barnett and Adger 
2007). Gradual changes, such as desertifi cation and sea-level rise, are 
generally suitable for a gradual response, including various forms of 
adaptation. Intensifying climate variability and natural hazards, in con-
trast, may exhibit much shorter temporal traits, ranging from mere min-
utes (landslides) to months (drought). Such environmental challenges will 
require almost immediate action. If the exposed population is unprepared 
or unable to adapt successfully, resource contention or rapid migration 
become more plausible outcomes. The inability to adapt plays a cen-
tral role in the environmental security literature. Homer-Dixon (1991, 
1999) labels this the “ingenuity gap”—the gap between those able and 
those unable to address resource scarcity by innovation. It is this gap that 
is promoted as an explanation for why developing countries are more 
prone than more-developed nations to instability and confl ict stemming 
from scarce resources.

Armed Confl ict

Figure 3.1, which is based on the Uppsala Confl ict Data Program/Inter-
national Peace Research Institute of Oslo Armed Confl ict Dataset, shows 
that the number of confl icts in the world increased steadily from the mid-
1950s until it peaked in the early 1990s. Since then, armed confl icts have 
become signifi cantly less frequent.8 The severity of armed confl ict, measured 
as annual battle-related deaths, is infl uenced strongly by individual wars; 
but it has generally declined since World War II.9
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Although the annual incidence of confl ict dropped substantially during 
the fi rst decade after the end of the Cold War, the trend now appears to 
have leveled. This leveling is not the result of an increase in new confl icts, 
but of a resurgence of old ones and a decline in the rate of successful con-
fl ict resolution. More than half of today’s confl icts originated during the 
Cold War, and the average confl ict is becoming older.

Figure 3.2 shows countries in armed confl ict in 2007 (dark gray) and 
countries with intrastate armed confl ict on their soil between 1989 and 
2006 (light gray). The symbols are placed at the approximate subna-
tional center of confl ict zones. The map also reveals that almost all of 
today’s confl ict-ridden countries have at least one neighboring country 
in confl ict.

Linking Climate Change to Armed Confl ict

One caveat is warranted before discussing a connection between con-
fl ict and climate trends: A comparison between the temporal patterns in 
armed confl ict and in global warming (fi gure 3.3) reveals radically oppos-
ing trends since 1990. In statistical terms, the post-Cold War correlation 

Figure 3.1. Frequency and Severity of Armed Confl ict, 1946–2007
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Figure 3.2. Intrastate Armed Confl icts, 1989–2007

Source: UCDP/PRIO 2007.

Figure 3.3. Trends in Global Warming and Armed Confl ict, 1946–2007
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between confl ict and temperature deviation is negative and statistically 
signifi cant. Such a bivariate assessment should be interpreted with caution, 
but it serves to call for similar caution when claiming a causal connection 
between climate variability and armed confl ict.
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Climate Change and Confl ict—A Synthesized Causal Model

In contrast to simplistic media portrayals, few scholars claim a direct link 
between resource scarcity and armed confl ict.10 Rather, most assessments 
of the environment and confl ict sketch a causal story where scarcity of 
renewable resources, or a severe natural disaster, adds yet another stone to 
the burden. Thus, violence is a probable outcome only in societies already 
suffering from a multitude of other ills. For instance, Homer-Dixon (1999) 
writes, “environmental scarcity is never [emphasis added] a sole or suf-
fi cient cause of large migrations, poverty, or violence; it always joins with 
other economic, political, and social factors to produce its effects” (p. 16). 

At least fi ve social effects of climate change have been suggested as 
crucial intermediating catalysts of organized violence. First, reduced state 
income resulting from increased resource scarcity may hinder the deliv-
ery of public goods, reduce political legitimacy, and give rise to political 
challengers (Homer-Dixon 1999). Second, increasing resource competition 
in heterogeneous societies may attract opportunistic elites who intensify 
social cleavages—particularly ethnic identities—and make the population 
more vulnerable to being radicalized (Kahl 2006). Third, increasing scar-
city of renewable resources in subsistence-economy societies may cause 
unemployment, loss of livelihood, and loss of economic activity (Ohlsson 
2003), thus also decreasing state income (Homer-Dixon 1999). Fourth, 
efforts to adjust to a changing climate—or to remove the causes of global 
warming—may have inadvertent side effects that could stimulate tension 
and confl ict. Giving the climate change issue a high profi le also may serve 
as a scapegoat or rallying point for actors with hidden agendas (Salehyan 
2008; Goldstone 2001). Finally, deteriorating environmental conditions 
may force people to migrate in large numbers, thereby increasing environ-
mental stress in the receiving area and raising the potential for radicaliza-
tion and ethnic hatreds (Reuveny 2007). Whether adverse climatic changes 
result in any of these social effects depends largely on the characteristics of 
the affected area. Economically developed and politically stable societies 
are well able to handle and adapt to conceivable environmental conditions. 
We should not expect an infl ux of environmental migrants, increasing cli-
mate variability, and sea-level rise to constitute a signifi cant security threat 
in these countries. In contrast, countries that are characterized by other 
confl ict-promoting features—notably, poor governance, large populations 
with polarized subgroups, social inequalities, a violent neighborhood, and 
a history of violence—are plausible candidates for climate-induced confl ict. 
Figure 3.4 gives a visual impression of the synthesized causal model, and 
the following sections expand on each of the fi ve suggested mechanisms.



Figure 3.4. Possible Pathways from Climate Change to Confl ict

Source: Authors’ illustration.
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The fi gure gives a synthesized account of proposed causal links 
between climate change and armed confl ict. For the sake of clarity, pos-
sible feedback loops, reciprocal effects, and contextual determinants are 
kept at a minimum.

Political Instability. Many scarcity-based accounts of armed confl ict 
point to the weakening of the state as an important intermediate devel-
opment. First, responding to soil degradation, crop failure, or drought is 
costly; and the poorest and institutionally weakest regimes simply may 
not be able respond in a manner that satisfi es the disgruntled popula-
tion. Second, increasing climatic variations may affect the redistributive 
capacity of governments and drain attention and capital away from other 
important social programs, including health, education, infrastructure, 
and security. Regimes also may seek to gain politically from adverse envi-
ronmental developments by playing social groups against each other. 
Such “state exploitation” behavior has been argued to be a characteristic 
of several resource confl icts, including election-related violence in Kenya 
in 1992 and the genocide in Rwanda in 1994 (Kahl 2006). A weakened 
state also may give rise to opportunistic challengers who do not suffer 
from worsened environmental conditions. Finally, political elections 
in systems with little tradition of democratic rules of government are 
associated with higher levels of uncertainty and a higher risk of violence 
(Strand 2007).

There is substantial empirical evidence for a connection between political 
instability and increased risk of armed confl ict. In a comprehensive empiri-
cal evaluation of a very wide range of proposed confl ict-inducing factors in 
the quantitative literature, Hegre and Sambanis (2006) fi nd recent political 
instability to be among the relatively few robust correlates of civil war. 
A number of studies on the relationship between civil war and level of 
democracy fi nd support for a curvilinear relationship (for example, Hegre et 
al. 2001 and Muller and Weede 1990), at least in part related to the greater 
instability of regimes between full democracy and full autocracy (Gleditsch, 
Hegre, and Strand 2009; Vreeland 2008). Democratic systems avoid public 
unrest primarily through justice, responsiveness, and protection of minor-
ity rights; autocratic states deter organized violence primarily by denying 
the formation of effective opposition groups and by widespread repres-
sion. Another explanation for this curvilinear relationship is that rulers of 
in-between regimes are too weak to gain the control needed to become auto-
crats, leading to some democratic concessions (Fearon and Laitin 2003). 
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Thus, both ideal-type regimes are less vulnerable to climate change than 
are inconsistent political systems, everything else being equal.

Social Fragmentation. The connection between ethnicity and armed confl ict 
remains a hotly debated topic in academia. Some claim that heterogeneity 
increases the baseline risk of civil war (Blimes 2006); others argue that par-
ticular confi gurations of the heterogeneous population are important (for 
example, dominance [Collier and Hoeffl er 2004]; polarization [Esteban 
and Ray 2008; Reynal-Querol 2002]; and exclusion [Buhaug, Cederman, 
and Rød 2008; Cederman and Girardin 2007]); some argue that ethnicity 
is irrelevant to the onset of confl ict (Fearon, Kasara, and Laitin 2007); and 
some reject the very notion of a given static ethnic identity (Bowen 1996). 
So far, systematic, statistical research has not succeeded in converging on 
this issue.

Regardless of the origin of civil war, ethnicity is widely regarded as a 
facilitator for mobilization; and language, religion, and nationality often 
serve as lines of demarcation between contending groups. There is often 
a mutually reinforcing relationship between ethnic identity and hostili-
ties. For example, Gurr (2000) argues that the notion of a shared Eritrean 
nationality grew only slowly during the prolonged war of independence—
being a product of the confl ict rather than a precondition for it. Similarly, 
Prunier (2007) and Suliman (1997) emphasize the historically low ethnic 
barriers in Darfur, which arguably have been heightened by the prolonged 
confl ict there. This underscores the importance and feasibility of taking 
effective action at an early stage in local resource confl icts, before cultural 
differences become “tectonic” fault lines.

Climate change is not likely to affect the ethnic composition of countries 
in the short run, although it may be necessary to make an exception for 
rapid, if temporary, disaster-induced population displacement. In a slightly 
longer-term perspective, however, we may witness substantial intra- and 
interstate migration as global warming makes environmentally vulnerable 
areas less sustainable.11

Poverty, Inequality, and Economic Instability. A second climate-induced 
catalyst of social instability and armed confl ict is economic instability 
and stagnation. Food insecurity and loss of livelihood are possible conse-
quences of adverse climatic changes in many parts of the world, resulting 
in poverty at the national and individual levels. Poverty (typically defi ned 
as low per capita income) long has been considered a major cause of civil 
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war (Collier et al. 2003), and its general relative effect and statistical 
robustness are paralleled only by population size (Hegre and Sambanis 
2006). There are several partly overlapping explanations for this fact.

Political economists usually attribute the poverty-confl ict association to 
factors that increase individuals’ inclination to criminal behavior, relative to 
normal economic activity (for example, Collier and Hoeffl er 2004; Berdal 
and Malone 2000; and Grossmann 1991). Put differently, poor opportuni-
ties for legal income earning (that is, low wages, high unemployment rate) 
lower the threshold for joining a rebellion. In addition, loss of income may 
force affected people to migrate—and that constitutes a separate, indirect 
potential for population pressure, resource competition, and rebel recruit-
ment (Raleigh, Jordan, and Salehyan 2008; chapter 4 of this volume).

A more traditional explanation in the confl ict literature stresses the moti-
vational aspect of rebellion. Here, civil confl ict is understood as a product 
of relative deprivation, where increasingly marginalized segments of soci-
ety take up arms to alter the status quo (Gurr 1970). Social inequality can 
be categorized as either vertical or horizontal. Vertical inequality denotes 
systematic differences in opportunities and privileges between the worst-
off and best-off individuals. Most statistical research on inequality focuses 
on vertical differences (Collier and Hoeffl er 2004; Hegre, Gissinger, and 
Gleditsch 2003). In contrast, horizontal inequality taps systematic differ-
ences in opportunities and privileges between different groups. Although 
both forms of inequality may give rise to social unrest, intergroup differ-
ences now are regarded as more confl ict prone than inequalities between 
social classes (Østby 2006, 2008; Stewart, Brown, and Mancini 2005; 
Stewart 2000). Empirical support for the horizontal inequality-confl ict 
thesis includes Besançon (2005); Murshed and Gates (2005); and Østby, 
Nordås, and Rød (2009).

Supplementing the economic individualist and sociological group-level 
explanations of the poverty-confl ict nexus, political scientists often main-
tain that a low per capita income is a symptom of weak state capacity 
(for example, Fearon and Laitin 2003). According to this perspective, the 
concentration of civil wars in poor countries is explained as much by the 
favorable conditions for insurgency (that is, poor counterinsurgency capa-
bility, limited infrastructure, and lack of local governance) as by a rational 
calculus of opportunistic individuals. Furthermore, poor economic perfor-
mance erodes popular support for the regime. In consolidated democracies 
and harsh authoritarian systems, this may not be harmful; but in unstable 
and democratizing states, a decline in political legitimacy easily translates 
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into a distrust of the political system at large and provides opportunities 
for nondemocratic challengers.

A rapidly changing climate will have the largest short-term effects on 
economies dependent on production/exports of renewable primary com-
modities. Some societies will be better off, but many countries in the devel-
oping world will experience reduced agricultural yields. This, in turn, may 
contribute to an increasing ingenuity gap between developed and develop-
ing countries, whereby the latter have less to spend on such adaptive buf-
fers as resilient infrastructure, irrigation systems, and desalinization plants 
for freshwater generation (Homer-Dixon 1999). To the extent that envi-
ronmental changes will vary substantially within countries, they also are 
likely to amplify existing intergroup inequalities.

Migration. Migration may be both a cause and an effect of worsening envi-
ronmental conditions; hence, it enters the causal model (fi gure 3.4) at two 
stages. Migration can be rapid or gradual, refl ecting the speed of the emerg-
ing perceived environmental push and pull factors. It can be permanent 
or temporary, also refl ecting the nature of the threat. (Sudden alterations, 
such as those from natural disasters, are more likely to cause temporary 
displacement.) Migrants may also be separated into those who move only 
as far as necessary to avoid the immediate danger and those who travel 
long distances and (attempt to) settle in the safe, developed world. Further-
more, the underlying mechanisms of refugee fl ight (when the risk to one’s 
life makes leaving imperative) and conventional migration (when staying 
is a viable option) are qualitatively different. For example, inhabitants of 
small island-states ultimately have to relocate if some of the more dire 
predictions about future sea-level rise come true, whereas people living in 
increasingly dry areas may have less extreme adaptation strategies at hand. 
Moreover, there may be numerous overlapping environmental, political, 
and economic push factors, as well as pull factors in the receiving area, that 
infl uence the decision whether, where, and when to move.

Climate-induced migration is argued to lead to violent confl ict in receiv-
ing areas through at least four complementary processes (Reuveny 2007). 
First, the arrival of newcomers can lead to competition over diminishing 
natural and economic resources, especially if property rights are underde-
veloped. Second, a wave of migrants of a different ethnic origin than the 
local population may give rise to ethnic tension and solidifi cation of identi-
ties. Third, large fl ows of migrants may cause mistrust between the send-
ing and receiving states. Finally, climate-induced migration may create or 
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exacerbate traditional fault lines—for instance, when migrant pastoralists 
and local sedentary farmers compete over the use of land. Although there 
is some evidence for a link between transnational refugee fl ows and the 
outbreak of armed confl ict (Buhaug and Gleditsch 2008; Salehyan 2007), 
it is not obvious that environment-induced population fl ows will have the 
same security implications for the host population as do migrants escaping 
armed violence. Because of data limitations and lack of conceptual clarity, 
no empirical study has been able to explore the general consequences of 
“environmental migration” across cases.

This area remains critically understudied, and it is not clear whether 
we should expect climate-induced migration to blend with the ubiquitous 
urbanization or follow a radically different path. 

Inappropriate Response. A fi nal but less acknowledged potential catalyst 
of social friction and armed violence concerns inadvertent consequences of 
human reactions to climate change. At a macro level, draconian measures 
to reduce carbon dioxide emissions may have large, unforeseen (or under-
estimated) effects on global and regional economic systems. For instance, 
in high-growth developing countries like China and India, such measures 
might make trading-state strategies less attractive than strategies of ter-
ritorial warfare (see Rosecrance 1986). Also, enforcing drastic emissions-
cutting regulations very likely would lead to a stagnation or even recession 
of such economies, with political instability and civil unrest as probable 
outcomes. Heavy taxation on international air travel could have negative 
impacts on small, tourism-dependent economies.

On a smaller scale, dam building and development of irrigation systems 
to counter projected changes in precipitation patterns may have inadvertent 
consequences, especially for downstream populations. The construction 
of such installations also may have direct adverse environmental effects on 
local communities; and if these effects are not properly compensated, there 
is a signifi cant potential for protest and confl ict (see Baechler 1999). More-
over, the expansion of biofuel programs could have serious implications 
for the regional (if not necessarily global) food situation. In the last few 
years, in fact, there has been a sharp rise in food prices after decades of 
decline (Gleditsch and Theisen 2009; IFPRI 2007). In Mexico, a reported 
70,000 people took to the streets to protest mounting tortilla prices caused 
by increasing U.S. demands for Mexican corn for biofuel production (Watts 
2007). So far, research on the security implications of climate change has 
not paid much attention to these potential catalysts.
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Additionally, climate change could infl uence how armed confl icts are 
perceived and justifi ed. In illiberal regimes, global warming may constitute 
a much-needed political escape because no single country is to blame for 
the adverse environmental developments and no country can be expected 
to mitigate these problems single-handedly. A relevant example is provided 
by the current debate on causes of the Darfur confl ict. Some, including the 
regime in Khartoum, claim that the origins of the confl ict can be traced to 
the decades-old Sahelian drought (see, for example, UNEP 2007). Such 
claims may have some merit (however, see de Waal 2007), but they are 
highly problematic because they suggest a near-deterministic relationship 
between the environment and armed confl ict—thereby relieving the main 
actors of their own responsibility. In fact, even the United Nations has been 
accused of using climate change as an excuse for its inability to halt the 
killings in Darfur (Crilly 2007). Moreover, the high profi le of the climate 
issue entails a high risk for political actors with hidden agendas who rally 
around the popular notion of global warming constituting the greatest 
security challenge of our time (see Salehyan 2008 and Goldstone 2001).

Contextual Mediators

The potential mechanisms whereby climate change and variability increase 
the risk of confl ict, as laid out above, are not likely—or even plausible—
to play out in all societies. In fact, many of the same social entities that 
risk being affected negatively by changing environmental conditions 
also determine the likelihood and extent to which such consequences 
will materialize.

General research on civil war has shown that the risk of confl ict is 
associated—signifi cantly and robustly—with low national income, a large 
population, weak and inconsistent political institutions, an unstable neigh-
borhood, and a recent history of violence.12 Negative security impacts of 
future climatic changes are likely to be observed primarily in countries and 
regions that host today’s armed confl ict: the east-central parts of Africa, 
the Middle East, and Central and East Asia. Accordingly, it is those areas 
where international peace-building and development efforts should have 
their centers of gravity.

The physical consequences of climate change, like many contempo-
rary armed confl icts, do not follow state boundaries. There are several 
complementary explanations for the clustering of armed confl ict, includ-
ing proliferation of small arms and know-how, transnational ethnic links, 
refugee fl ows, and negative economic externalities of violence (Buhaug 
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and Gleditsch 2008). However, whereas the extent and intensity of civil 
war are infl uenced by such factors as type of confl ict and fi ghting capacity, 
population distribution and relocation, cultural delineation, terrain, and 
the location of strategically important features, climatic variations tend to 
follow topographic and meteorologic boundaries and macro-level climatic 
patterns. Just as the regional context may affect whether adaptation turns 
violent, adverse local changes also may have negative spillovers throughout 
the region. Accordingly, concerted efforts at addressing potential, harm-
ful societal consequences of climate change also need to apply a regional 
perspective. It makes little sense to invest heavily in peace making and 
development in Chad without simultaneously handling the situation in 
neighboring Sudan. And the Kurdish question in Iraq cannot be discussed 
without acknowledging the role of neighboring Turkey and the Islamic 
Republic of Iran. Isolated peace-building initiatives in unstable areas of the 
world are suboptimal, at best. More likely, they are unsuccessful. Hence, 
understanding the regional dynamics of confl ict and human security is vital 
in securing sustainable development and solidifi cation of the political sys-
tem in societies emerging from armed confl ict.

Assessing the Empirical Literature

In contrast to the rich causal stories presented in the case literature, sta-
tistical comparative studies on the subject tend to model the scarcity-
confl ict relationship in rather simplistic ways. The fi rst true multivariate 
assessment, conducted by Hauge and Ellingsen (1998), found that land 
degradation, freshwater scarcity, population density, and deforestation 
all have direct, positive effects on the incidence of civil confl ict. Although 
no interactive effects were reported, the authors mention in a footnote 
that no such indirect associations were uncovered. In contrast, the con-
temporaneous Phase II of the State Failure Task Force (SFTF; now the 
Political Instability Task Force) project (Esty et al. 1998) did not fi nd 
any direct relationship between indicators of environmental scarcity and 
state failure. Although differences in data and research designs provide 
some explanation for the lack of correspondence between these pioneer-
ing studies, Theisen (2008) shows that Hauge and Ellingsen’s results can-
not be reproduced, even with the original data. Later attempts that focus 
on water availability are somewhat more coherent. Miguel, Satyanath, 
and Sergenti (2004) fi nd that negative deviation in annual precipitation 
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in sub-Saharan Africa substantially reduces national economic growth 
in these countries, and thereby indirectly increases the risk of civil war. 
Similar fi ndings are reported by Hendrix and Glaser (2007) and Levy 
et al. (2006). Raleigh and Urdal (2007) also fi nd water scarcity and soil 
degradation—two likely outcomes of climate change—to increase the 
risk of armed confl ict; but the general effects of resource scarcity are less 
pronounced in developed countries than in developing ones, contrary to 
virtually all theoretical arguments on the topic.

Other studies have focused more explicitly on how population pressure 
(high population density, high population growth, and large youth cohorts) 
relates to civil confl ict. For example, Urdal (2005) fi nds that high pres-
sure on potential cropland is related negatively to civil confl ict; but that 
population growth and density jointly increase the risk of confl ict, if only 
marginally. De Soysa (2002a,b) and Raleigh and Urdal (2007) report a pos-
itive effect of population density on the baseline risk of confl ict. Others—
notably, Hegre and Sambanis (2006) in their comprehensive statistical 
analysis—provide no support for the neo-Malthusian population-pressure 
hypothesis. Some studies even fi nd empirical evidence directly opposing 
the causal pathways proposed in the case-based environmental security 
literature. For example, de Soysa (2002b) fi nds that rural population den-
sity combined with renewable resource wealth increase the confl ict risk. 
Similarly, Binningsbø, de Soysa, and Gleditsch (2007) report that higher 
levels of accumulated consumption of renewable resources (the so-called 
ecological footprint) are associated with a lowered risk of civil confl ict, 
even after controlling for economic development. And in the most com-
prehensive reevaluation of the topic to date, Theisen (2008) demonstrates 
that several earlier fi ndings are either not replicable or do not hold with 
improved data.

Research on natural disasters and confl ict is less developed, and only a 
handful of recent studies have used quantitative models on a large number 
of cases. So far, this literature is quite supportive of the general disaster-
confl ict hypothesis (for example, Nel and Righarts 2008, Brancati 2007, 
and Drury and Olson 1998), although results appear to be driven primarily 
by geological rather than climatic events. Moreover, little is known about 
the mechanisms that explain this correlational pattern—whether it arises 
from frustration stirred by inadequate governmental assistance, loss of 
public goods delivery, and a failing national economy or is a result of 
opportunistic actors taking advantage of the state’s weakened counterin-
surgency capability.



IMPLICATIONS OF CLIMATE CHANGE FOR ARMED CONFLICT • 91

Despite a lack of convergence on any of the important proposed links, 
it would be premature at this time to conclude that environmental factors 
generally are unrelated to confl ict risk. Underdeveloped theoretical models, 
poor data quality, and inappropriate research designs cast doubt on pos-
sible inferences to be drawn from the reported (non)fi ndings. We identify 
fi ve crucial limitations in the current literature that should be addressed in 
future work in this area.

The fi rst problem is that large-N studies have largely failed to account 
adequately for proposed indirect and conditional effects of climate change. 
Of the mediating factors presented in fi gure 3.4, only simple interaction 
terms have been used, at best. However, there is no a priori reason why 
such intermediate effects should be linear and multiplicative in nature; 
rather, they may be characterized by threshold effects and only apply under 
certain conditions. Furthermore, the interactive effects might consist of a 
complex web of multiple factors, thus making it harder to test environmen-
tal security arguments with conventional statistical methods in the absence 
of a well-developed theoretical model. A natural fi rst step would be to iso-
late the analysis to settings where organized violence is a plausible outcome 
under increasing environmental stress. A complementary option would be 
to use the advantages of so-called fuzzy methods, which are ideal when 
dealing with multiple interactive factors that together bring an outcome 
(Ragin 1987).

Second, large-N investigations of armed confl ict suffer from overly 
aggregated research designs (O’Lear and Diehl 2007; Buhaug and Lujala 
2005). This is even more the case for research on environmental scar-
city and armed confl ict. In contrast, unrest rarely engulfs entire states, 
and many confl ict-ridden countries today appear relatively unaffected 
by the violence (for example, India, Thailand, and Turkey). By studying 
the environment-confl ict relationship at the country level, one encoun-
ters a signifi cant risk of creating ecological fallacies—or explaining local 
phenomena from aggregated data. Recent advances in geographic infor-
mation systems and remote sensing imply that disaggregated statistical 
analyses now are becoming a viable option (Raleigh and Urdal 2007).

A third signifi cant limitation concerns the dependent variable. Almost 
all statistical assessments of environmental scarcity and confl ict look only 
at the most severe forms of organized violence: civil and interstate war. 
Arguably, however, these confl icts are the least likely to emerge from an 
increasing scarcity of renewable resources. The cost of fi ghting a govern-
ment army is considerable, so deprived groups simply may be too weak to 



92 • SOCIAL DIMENSIONS OF CLIMATE CHANGE

engage in serious confl ict with state forces (Klare 2001). This suggests that 
violent confl icts between groups, without direct involvement of the state, 
will be the most frequent form of confl ict under worsening climatic condi-
tions. Indeed, much of the case literature that claims a causal link between 
scarcities of renewable resources and armed violence refer to local, small-
scale interethnic confl icts (Kahl 2006; Martin 2005; Suliman 1999). Future 
research also should pay attention to the infl uence of the environment on 
confl ict dynamics (duration, severity, and diffusion)—until now, the topic 
has been overlooked almost completely.

Fourth, research in the fi eld has long suffered from a dearth of reliable 
environmental data. For example, the SFTF phase II report (Esty et al. 
1998) admits that data on water quality were available for only 38 coun-
tries, and indicators of other forms of scarcity varied greatly in coverage. 
In fact, the SFTF’s conclusions regarding the role of environmental factors 
were based on statistical models that exclude nearly half of the world’s 
independent states because of missing data. The temporal dimension—so 
crucial if we are to gauge the dynamics of resource availability—is another 
inherent challenge. In Hauge and Ellingsen’s (1998) pioneering study, mea-
sures of both soil degradation and freshwater availability are entirely static, 
severely restricting the breadth of possible inferences. The climate debate, in 
contrast, is all about changes to current environmental conditions. A third 
data limitation concerns the level of spatial resolution. Environmental data 
are often aggregated and released at the country level; but the underlying 
data may well be collected at a higher resolution. In other cases, research-
ers fail to exploit the richness of available subnational data. In their widely 
cited study, Miguel, Satyanath, and Sergenti (2004) construct a country-
level proxy for economic shock from geo-referenced rainfall data that were 
collected at a much higher degree of spatial resolution.

Finally, the case study literature tends to select cases on the dependent 
and main independent variables; that is, it tends to study only countries 
where both confl ict and scarcity are prevalent. Gleditsch (1998) also argues 
that much of this literature suffers from complex and untestable models, 
confusion of level of analysis, and inference based on speculations and anec-
dotal evidence. Other criticisms point to a possible spurious link between 
resource scarcity and armed confl ict, according to which both are caused 
by some third factor. The lack of focus on the agency or stated objective of 
the actors involved in the confl ict also has been criticized (Peluso and Watts 
2001). In addition, the sometimes explicit refusal to attempt to rank the 
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causal factors (for example, in Schwartz, Deligiannis, and Homer-Dixon 
2001 and Homer-Dixon 1999) puts signifi cant limitations on inference, as 
well as effective policy recommendations.

Conclusion

Climate change has many probable consequences for our physical environ-
ment, and each of these has a variety of potential consequences for human 
livelihoods. The scope of these challenges to human societies adds to the 
urgency of the climate change debate. There is hardly a single facet of our 
daily lives that does not have some latent effect on our ability to deal with 
climate change. The good news is that support for policies of mitigation 
and adaptation can mobilize a broad section of the public because climate 
change is relevant virtually to everybody. The bad news is that such broad 
debates are in danger of being hijacked by people with special agendas. We 
believe that this has happened, to some extent, in the debate about climate 
change and confl ict, where NGOs and security establishments have vested 
interests in presenting their own mission as one that also is particularly 
well suited to the climate change agenda. Accordingly, some level of cau-
tion is warranted.

In great contrast to popular conceptions—which have been boosted by 
massive media attention, alarmist claims by high-profi le actors, and the 
2007 Nobel Peace Prize award—the empirical foundation for a general 
relationship between resource scarcity and armed confl ict is indicative, at 
best; and numerous questions remain to be answered regarding the exact 
nature of the proposed causal association between climate change and con-
fl ict. Case-based research offers several examples of confl icts where envi-
ronmental degradation (both that caused by humans and that resulting 
from climate variability) plausibly has had some infl uence on the initiation 
of violence. Although environmental problems abound, however, armed 
confl ict is a very rare phenomenon; at present, there does not appear to 
be a general link between the two. In fact, the recent, accelerating global 
warming strongly contradicts contemporaneous developments in the 
global frequency and severity of armed confl ict. To the extent that policy 
advice from the academic community should be founded on robust fi nd-
ings in peer-reviewed research, the literature on environmental confl ict has 
surprisingly little to offer. We are only beginning to experience the physical 
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changes imposed by global warming, however, so a lack of systematic asso-
ciation between the environment and armed confl ict today need not imply 
that such a connection cannot materialize tomorrow.

There is considerable room for improvement within the case study tra-
dition. In our view, however, the most important immediate challenges lie 
within generalizable, statistical research. Case studies can provide some 
advance warning of deteriorating conditions in selected areas, but global 
climate change policy is crucially dependent on giving early warning of 
events in areas that may not have had such problems in the past. For this, 
we need better generalizable knowledge. Data limitations, rigid research 
designs, and overly bold assumptions have effectively prevented direct and 
thorough evaluations of prevailing causal theories. These challenges are not 
insurmountable. Recent and ongoing advances in data collection and statis-
tical software—notably within geographic information systems—coupled 
with constant refi nement of theoretical models facilitate more precise and 
localized analysis of environment-confl ict links than what has been pub-
lished to date. Eventually, a multidisciplinary research program, combining 
the best of the two research traditions, would provide the best foundation 
for an assessment of the security implications of climate change.

Notes

 1. This chapter applies a traditional defi nition of “security,” meaning the absence 
of armed confl ict. The terms “confl ict” and “armed confl ict” are used inter-
changeably.

 2. Homer-Dixon (1999) uses the concept of environmental scarcity. In addition 
to the two components we include, the concept also incorporates distribu-
tional issues. For purposes of analytical clarity, we exclude the distributional 
aspect from our defi nition and discussion of scarcity here, but return to the 
issue of inequality in the discussion of how resource scarcity can translate into 
armed confl ict.

 3. The Centre for Research on the Epidemiology of Disasters defi nes a natural 
disaster as “a situation or event, which overwhelms local capacity, necessi-
tating a request to national or international level for external assistance; an 
unforeseen and often sudden event that causes great damage, destruction, and 
human suffering” (CRED 2008, p. 2). A disaster is entered into CRED’s data-
base if at least 10 people are reported killed, 100 people are reported affected, 
a state of emergency has been declared, or a call for international assistance 
has been issued.
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 4. The severity of disasters, measured by the number of casualties, shows no 
evident time trend. That fact could be seen as evidence of improvement in 
coping capabilities in disaster-prone societies, although it also refl ects general 
population growth, shifting settlement patterns, and possibly a reporting bias 
in that lesser disasters were less likely to be registered early in the period.

 5. We understand adaptation as “adjustment in natural or human systems in 
response to actual or expected climatic stimuli or their effects, which moder-
ates harm or exploits benefi cial opportunities” (Parry et al. 2007, p. 6).

 6. For a discussion, see Homer-Dixon (1999).
 7. Mitigation efforts, or initiatives to remove the causes of anthropogenic cli-

mate change (for example, carbon capture and storage and the development 
of alternative energy sources) are inherently global in scope. Furthermore, 
the momentum of current global warming implies that such strategies are 
viable only from a long-term perspective. We do not discuss this issue further 
here.

 8. The Armed Confl ict Dataset project defi nes armed confl ict as “a contested 
incompatibility that concerns government or territory or both where the use 
of armed force between two parties [of which at least one is the government 
of a state] results in at least 25 [annual] battle-related deaths” (Gleditsch 
et al. 2002, pp. 618–19). Data are available at http://www.prio.no/cscw/
armedconfl ict/and at http://www.pcr.uu.se.

 9. These fi ndings are according to the International Peace Research Institute of 
Oslo’s Battle Deaths Dataset, v. 2.0 (Lacina and Gleditsch 2005). Data are avail-
able at http://www.prio.no/cscw/armedconfl ict/. The battle-deaths data include 
all reported killings in battles (including civilians killed in crossfi re) between 
the recorded actors. These fi gures do not include indirect casualties resulting 
from hunger and epidemics in the wake of confl ict, nor do they include casual-
ties from one-sided violence (genocide, ethnic cleansing, terrorism), confl icts 
between groups but not involving the government, and criminal behavior.

10. An exception is sometimes made for freshwater; and the Middle East and 
North Africa appear frequently in the literature on “water wars” (for exam-
ple, Gleick, Yolles, and Hatami 1994). So far, however, no international water 
dispute has escalated to the level of war. Moreover, research suggests that 
although sharing a river basin increases the probability of low-level disputes 
between states (Gleditsch et al. 2006), it also increases the level of cooperation 
(Brochmann and Gleditsch 2006).

11. Estimates of the number of “environmental refugees” abound, though few 
seem to be based on transparent and sound calculations. For example, a report 
by Christian Aid (2007) predicts that 1 billion people will be forced from 
their homes before 2050, mostly because of changes resulting from economic 
development.

12. For a review, see Hegre and Sambanis (2006).
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C H A P T E R  4

Climate Change and Migration: 

Emerging Patterns in the Developing World

Clionadh Raleigh and Lisa Jordan

Climate change is expected to bring about signifi cant changes in migra-
tion patterns throughout the developing world. This chapter addresses the 
“environmental refugees” concept. We argue that this term confl ates the 
idea of disaster victim with that of refugee, and reduces the complexity of 
real situations. The environmental security literature often presents climate 
change as an external push factor to which migration is the mechanical 
response; but speculation about the social consequences of climate change 
has relied on worst-case scenarios and broad generalizations concerning 
the links between physical processes and social consequences (see Myers 
1993, 2002 and Döös 1997).

Here we review the relevant literature on the environmental drivers of 
migration. To address directly how the environment infl uences migration, 
we review, discuss, and observe how previous environmental disasters 
infl uenced mobility. We focus on chronic disasters, sudden-onset disasters, 
and climate extremes because, as climate researchers have emphasized, an 
increase in the frequency and severity of such events is the most likely 
short-term to medium-term effect of climate changes:1 “Recently, it has 
become more evident that climate change will not express itself primarily 
through slow shifts in average temperature over a long period […] there 
is mounting evidence that it is extreme events, such as droughts, fl oods 
and heat waves that we must prepare for” (Helmer and Hilhorst 2006, 
p. 1; van Aalst 2006; IPCC 2001). Chronic disasters include droughts, deg-
radation, and desertifi cation; sudden-onset disasters are fl oods, tsunamis, 
hurricanes, and other swift weather events. Climatic extremes are defi ned 
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as those bringing about more permanent changes, such as sea level rise and 
increasing temperatures.

We roundly conclude that large-scale community relocation resulting 
from either chronic or sudden-onset environmental disasters related to cli-
mate change is unlikely to be a common response over the next 20 years. 
Where we do fi nd such large-scale relocations, it is likely to refl ect policy 
and response failures of public institutions more than the specifi c nature 
of the hazard. This conclusion is built on the four major fi ndings from the 
environmental migration literature: 

1. Disasters vary considerably in their potential to instigate migration.
2. Individuals and communities in the developing world incorporate 

environmental risk into their livelihoods, contingent on their avail-
able assets. Adaptations to increased environmental change and eco-
nomic assets, social position, political relationships, and government 
policies shape variation. 

3. During periods of chronic environmental degradation, the most com-
mon response by individuals and communities is to intensify labor 
migration patterns.

4. With the onset of a sudden disaster or the continued presence of a 
chronic disaster (that is, drought or famine), communities engage in 
distress migration patterns characterized by short-term relocations to 
nearby areas.

Nevertheless, the concept of the environmental refugee remains popular, 
regardless of its deviation from both the practices of those most affected by 
climate changes and variations and its dismissal of the well-researched mul-
ticausal nature of migration patterns within the developing and developed 
worlds. In summary, the relationship between environmental changes and 
migration is complicated, but the primacy or independent weight ascribed 
to the environment is largely unsubstantiated. Certainly, the patterns of 
migration predicted by proponents of the environmental refugee frame-
work are largely at odds with the actual migratory processes that multiple 
case studies and subnational research have recorded and repeatedly con-
fi rm. Indeed, the main issue with the environmental refugee concept is its 
underestimation of the historical patterns, categories, causes, and processes 
of adaptation and migration within high-risk environments. 

We conclude that the available evidence does support a cautious approach 
to the association between climate change and migration in the short term. 
By extending the time frame into future generations, issues surrounding 
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 climatic thresholds, coping strategies, and cumulative disasters become 
critical factors not yet fully considered in migration literature. Perhaps 
of most signifi cance, conclusions from previous cases verify that uneven 
development and governance policies have exacerbated the depth of disas-
ter impacts and shaped the choices available to those populations affected 
by environmental disasters. We expect that these factors will continue to 
exert the strongest infl uence on those people who are adversely affected by 
climate changes. 

Climate Change Risk, Vulnerability, and Adaptation

The Intergovernmental Panel on Climate Change initially gave the fol-
lowing warning: “The gravest effects of climate change may be those on 
human migration as millions are displaced by shoreline erosion, coastal 
fl ooding and severe drought” (IPCC 1990, p. 20). Since 1990, there have 
been signifi cant changes in the panel’s position as it has recognized that 
a variety of complex interactions mediate migratory decision making. 
Subsequent reports adopted more nuanced depictions of migration, pri-
marily by redirecting the focus in terms of “human vulnerability” (IPCC 
2001). In fact, reference to human migration as a consequence of  climate 
change was eliminated from the 2001 “Summary for Policy Makers” 
(IPCC 2001). This major shift relates to how climate change risk has been 
reconceptualized. Specifi cally, the current framework for examining the 
social consequences of climate change recognizes that physical vulnerability 
constitutes only one factor in a person’s overall vulnerability to environ-
mental hazards. Vulnerability is a concept used to describe the relative risk 
of adverse changes in the environment as it is experienced by individuals, 
households, and communities. It is a construction based on the ability to 
anticipate, cope with, resist, and recover from a disaster (Adger 2000). The 
economic, political, and social vulnerabilities of the individual, the com-
munity, and the nation make up the overall risk involved in climate-related 
changes; and they complicate the concept of vulnerability considerably. (For 
discussions of vulnerability, see Smit and Wandel 2006, Blaikie et al. 2004, 
Adger 2000, and Smit et al. 2000.) 

Multiple models of vulnerability have been advanced recently in disas-
ter literature, but vulnerability assessments are not associated with widely 
accepted indicators or methods of measurement (McLeman and Smit 2006; 
Ringius et al. 1997). However, a measure of vulnerability must incorporate 
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the sensitivity of the system, the nature of exposure, and the capacity of 
the people exposed to prepare and cope with risks (see Füssel 2007 and 
Smit and Wandel 2006). We contend that the vulnerability of an individual 
or community within the developing world in sustaining a livelihood in 
the face of climate change and variation can be understood best through 
a  scalar approach. It is built on “everyday issues,” such as livelihoods 
and marginal social status, which may contribute to poor land manage-
ment practices, resource pressures, and increasing reliance on degraded 
resources. These are compounded by “episodic issues,” such as fl ooding 
or droughts (Bryant and Bailey 2003). The distribution of costs involved 
in everyday and episodic changes is not random. The poor and otherwise 
marginalized members of society are disproportionately affected by all 
disasters.2 The main point of this approach is to emphasize that we live in 
a “politicized environment” where the costs and benefi ts associated with 
environmental change are distributed unequally among actors (Bryant and 
Bailey 2003). 

To be vulnerable to climate changes, however, does not make some-
one a potential “climate migrant.” Ecological hazards occur with suffi cient 
frequency to infl uence how people incorporate such risks into their liveli-
hoods (McLeman and Smit 2006). People in marginal regions have devel-
oped a great variety of mechanisms to strengthen their ability to cope with 
both slow climatic changes and extreme climatic events (Meze-Hausken 
2000; Mula 1999; Maxwell 1996; Findley 1994). Discussions of climate 
change coping mechanisms typically are located at the household level, 
and a number of broad conclusions are evident from case study litera-
ture (Henry 2006; McLeman and Smit 2006). How a household reacts to 
environmental hazards depends on the severity of the change, the house-
hold’s particular vulnerabilities, and the assets and strategies available to it 
(Meze-Hausken 2000; Mortimore 1989). 

Multiple factors unrelated to environmental change infl uence adapta-
tion most directly. The availability of markets, access to infrastructure, and 
the promise and delivery of aid infl uence the ability of families to prepare 
for and withstand environmental hazards and changes (Eriksen, Brown, 
and Kelly 2005). Although factors such as war, government controls on 
movement, and employment opportunities are often beyond the control of 
families and communities, they strongly shape actions and movements in 
response to calamities. 

Communities experiencing chronic environmental hazards generally 
mitigate risk through livelihood diversifi cation. Rural livelihoods typically 
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are composed of a combination of three strategies: agropastoral activities, 
livelihood diversifi cation, and migration (de Haan, Brock, and Coulibaly 
2002). Typical labor migration is a critical component of rural livelihoods 
because migrant wages provide investment capital for rural commodity 
production and the experience of migration is a conduit for the fl ow of 
new ideas and social practices into rural areas (Baker and Aida 1995). A 
severe stress situation, such as drought, brings into stark focus the ways 
in which diverse income sources and dynamic coping strategies form the 
basis of rural livelihoods (Eriksen, Brown, and Kelly 2005). During such 
times, coping strategies tend to become more specialized and directed 
toward surviving droughts and insulating families against “distress migra-
tion” (Eriksen, Brown, and Kelly 2005; McGregor 1994). To a great 
extent, vulnerability depends on the ability of individuals to specialize suc-
cessfully. Although coping strategies tend to contract during nondrought 
periods, the maintenance of indigenous coping institutions is found to be 
crucial for continued existence in marginal lands (Eriksen, Brown, and 
Kelly 2005; McCabe 1990). 

People in areas prone to sudden-onset disasters have a range of coping 
strategies that are largely based on their available assets and social net-
works. In wealthier states, insurance against destruction caused by disas-
ters is common for households in fl ood plains, in fi re-prone areas, and on 
fault lines. In developing states, coping mechanisms and social networks 
are tied closely, indicating that losses resulting from disaster will be shared 
among those in a community or group. International migration is an impor-
tant household strategy for risk reduction because it has been shown that 
remittances greatly reduce vulnerability in recovering from disasters (Suleri 
and Savage 2007; Young 2006). With regard to climatic extremes, many 
small island societies have proved to be resilient in the face of past social 
and environmental upheaval (Bayliss-Smith et al. 1988). Resilience is based 
on traditional knowledge, institutions and technologies, opportunities for 
migration and remittances, land tenure regimes, the subsistence economy, 
and the links between state and customary decision making (Barnett 2001; 
Barnett and Adger 2003).

To summarize, ecological calamities have occurred with suffi cient fre-
quency to infl uence how people incorporate such risks into their livelihoods 
(McLeman and Smit 2006). The three most critical strategies when living 
on degraded land or in uncertain ecological climates are diversifi cation of 
livelihood, consolidation of savings into incontestable forms, and social 
investment (that is, migration). Short-term labor migration is an important 
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household strategy for risk reduction because remittances greatly reduce 
people’s vulnerability when recovering from disasters (Suleri and Savage 
2007; Young 2006). Initial assets and networks underscore coping strate-
gies. Migration is only one of a variety of survival strategies pursued by 
families, either simultaneously or consecutively with other coping strate-
gies (McLeman and Smit 2006; de Bruijn and van Dijk 2003; Reardon 
1997; McGregor 1994; Painter, Price, and Sumberg 1994; and Cleveland 
1991). When hazards and climate changes become so severe and common 
that they destroy the abilities of households and communities to mediate 
their situations and risks, distress migration or massive livelihood changes 
are posited to occur.

Links between Migration and Climate Change

Early work on environmental migration has also presumed that physical 
vulnerability to a disaster occupied a primary role in affecting mobility 
patterns. Proponents of the concept of the environmental refugee—such as 
El-Hinnawi (1985), Hugo (1996), and Myers (1993, 2002)—accept cer-
tain premises: that international destinations have increasing signifi cance 
(with the concession that most migration is within countries); that migra-
tion, as both a cause and a consequence of environmental change, occurs in 
poor countries; and that the scale and pace of environmental change have 
accelerated, so environmentally induced migration also is increasing. Such 
premises allow for “predictive estimates,” which suggest that numbers may 
range from 10 million (Jacobson 1988, p. 6) to 150 million (Myers 1993, 
p. 200), to the most recent total of 1 billion (Christian Aid 2007, p. 1). The 
validity of these estimates can be questioned because they are based mainly 
on conjecture and worst-case scenarios. 

A brief analysis of the numbers of people affected by various disas-
ters counters perceptions of high disaster-migration rates. The following 
tables and discussion rely on our summaries of data compiled by the 
Centre for Research on the Epidemiology of Disasters (CRED 2008). 
Table 4.1 displays results of descriptive statistics that are consistent 
with several assertions advanced within disaster literature.3 Specifi cally, 
chronic environmental hazards (such as drought) are not the most com-
mon, but they do affect the most people (at an average of 10 percent of 
a country’s population). In low-income states, the effect is heightened 
to 13 percent of a country’s population. The range of drought-affected 
populations is signifi cant, with multiple cases (8) reaching an affected 
rate above 90 percent.



Table 4.1. Consequences of Environmental Hazards across Countries 

Disaster

Number of 

Reported Eventsb

All Countries Low-Income Countriesa

Population 

Affectedc 

Population 

Killedd 

Population 

Homelesse 

Population 

Affected 

Population 

Killed 

Population 

Homeless 

Drought Overall: 332

Low-income: 261

10%

SD 21.000

(0–100%)

<1%

SD 0.700

(0–1%)

<1%

SD 0.020

(0–0.4%)

13%

SD 22.00

(0–100%)

<1%

SD 0.080

(0–1%)

<1%

SD 0.020

(0–0.42%)

Extreme 

temperature

Overall: 324

Low-income: 148

<1%

SD 2.500

(0–40%)

<1%

SD 0.600

(0–0.05%)

<1%

SD 0.002

(0–0.05%)

<1%

SD 3.39

(0–40%)

<1%

SD 0.010

(0–0.01%)

<1%

SD 0.002

(0–0.05%)

Flood Overall: 2,839

Low-income: 1801

<1%

SD 3.000

(0–48%)

<1%

SD 0.020

(0–0.12%)

<1%

SD 0.500

(0–27%)

<1%

SD 3.64

(0–48%)

<1%

SD 0.010

(0–0.038%)

<1%

SD 0.700

(0–27%)

Landslides Overall: 451

Low-income: 311

<1%

SD.014

(0–2.5%)

<1%

SD 0.004

(0–0.1%)

<1%

SD 0.800

(0–2%)

<1%

SD 0.17

(0–2.5%)

<1%

SD 0.005

(0–0.09%)

<1%

SD 0.800

(0–2%)

Wave/surge Overall: 34

Low-income: 25

<1%

SD 1.200

(0–6%)

<1%

SD 0.030

(0–1%)

<1%

SD 0.700

(0–4%)

<1%

SD 0.50

(0–3%)

<1%

SD 0.030

(0–0.18%)

<1%

SD 0.500

(0–2.5%)

Wind storms Overall: 2,311

Low-income: 519

1.1%

SD 7.500

(0–100%)

<1%

SD 0.010

(0–0.42%)

<1%

SD 4.480

(0–100%)

2%

SD 10.00

(0–100%)

<1%

SD 0.020

(0–0.42%)

<1%

SD 6.310

(0–100%)

Source: Authors’ compilation, using CRED (2008).

Note: SD = standard deviation.

a. Low-income countries are those with an annual GDP per capita of less than $3,000.

b. Number of reported events is the number of Emergency Events Database entries for countries from 1970 to 2007.

c.  Affected people are those requiring immediate assistance during a period of emergency—that is, requiring basic survival needs such as food, water, shelter, sanitation, and 

immediate medical assistance (includes the appearance of a signifi cant number of cases of an infectious disease introduced in a region or a population that is usually free from that 

disease).

d. The population killed includes persons confi rmed dead and those presumed dead.

e. The homeless population includes people needing immediate assistance with shelter.10
9
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This is most clear in East and West Africa, where affected populations 
reach 14 percent and 22 percent, respectively (table 4.2). Southern Asia 
has many more people affected (more than 32 million), at a mean rate of 
11 percent of the population. Only in the case of drought is a signifi cant 
proportion of a state affected; and in those cases, there is little more than 
the presumption of migration. As discussed below, the actual patterns of 
migration in both chronically degraded areas and those affected by swift 
disasters are, for the most part, internal, temporary, and short term.

Still other national studies attempt to discern the “weight” that can 
be ascribed to the environment when determining migration rates and 
patterns. Barrios, Bertinelli, and Strobl (2006) have found that, although 
rainfall variation is correlated with increased rates of urbanization on the 
sub-Saharan continent, there is no evidence that this applies to the rest of 
the developing world. They add that climatic change in itself is seldom the 
direct root of migration (except in extreme cases of fl ood and drought). 
In response, other studies emphasized the role of nonenvironmental driv-
ers and variation, such as social policies, within the developing world 
(Duranton 2008). 

In short, there is no established methodology for determining pat-
terns of migration resulting from environmental changes (see Kniveton 
et al. 2008). However limited, the evidence suggests that, in certain cir-
cumstances, environmental hazards do alter the migration patterns typi-
cally observed in developing countries. The literature on sudden, natural 
disaster–induced migration does not support the notion that massive and 
ceaseless migration fl ows will follow disasters. National-level studies allude 
to these relationships but, because of severe data limitations on migration, 
these studies are unable to provide a compelling narrative about mobility 
as a result of environmental change. Instead, within the disaster literature 
there is a clear distinction made between where and what is affected, the 
coping mechanisms of those who stay in a disaster area, the migration pat-
terns of those induced to fl ee, and the return process of forced migrants. 
Overall, wholesale community relocation in reaction to natural disasters is 
a relatively rare occurrence (Hunter 2005).

Climate Impacts and Migration Decisions

Much of the practical information about environmental migration can be 
gleaned from dozens of case studies of both chronic and swift-onset disas-
ters. The fi ndings across most studies are remarkably consistent. 



111

Table 4.2. Population Affected by Select Disasters across Global Subregions

Region Subregiona Droughtsb

Extreme 

Temperatures Floods Slides Wave/Surges Wind Storms

Americas Caribbean (283) 268,636 (12%) n.a. 42,304 (1%) 512 (1%) n.a. 104,241 (5%)

North (612) 30,000 (<1%) 200 (0%) 200,035 (<1%) 1,531 (<1%) n.a. 5,000,047 (2%)

Central (356) 58,933 (2%) 1052 (<1%) 26,198 (<1%) 708 (<1%) 1,720 (<1%) 103,808 (2%)

South (599) 1,905,980 (7%) 131,927 (<1%) 136,544 (<1%) 7,425 (<1%) 931 (<1%) 15,545 (<1%)

Africa East (401) 1,765,088 (14%) n.a. 108,167 (2%) 562 (<1%) 27,556 (2%) 118,167 (3%)

Middle (88) 374,726 (9%) n.a. 25,990 (<1%) 73 (<1%) n.a. 9,645 (<1%)

North (145) 1,700,243 (7%) 40 (<1%) 98,628 (<1%) 3323 (<1%) 12 (<1%) 24,402 (<1%)

South (94) 295,531 (15%) 21 (<1%) 24,111 (1%) 34 (<1%) n.a. 48,314 (4%)

West (200) 967,841 (22%) 333,359 (13%) 52,944 (<1%) 519 (<1%) n.a. 4,822 (<1%)

Asia Central (65) n.a. 200,008 (1.5%) 33,735 (<1%) 3,502 (<1%) n.a. 2,505 (<1%)

Eastern (856) 9,934,389 (1%) 3,132 (<1%) 6,413,745 (1%) 1,580 (<1%) 9,693 (<1%) 999,417 (<1%)

South East (864) 974,805 (7%) n.a. 258,548 (1%) 10,490 (<1%) 64,640 (<1%) 369,193 (<1%)

Southern (1,051) 32,600,000 (11%) 5,248 (<1%) 2,461,976 (1%) 58,129 (<1%) 294,222 (2%) 423,754 (<1%)

Western (209) 302,900 (6%) 652 (<1%) 57,770 (1%) 240 (<1%) n.a. 4,293 (<1%)

Europe East (288) 0 (0%) 14,508 (<1%) 49,474 (<1%) 281 (<1%) n.a. 48,356 (1%)

North (103) n.a. 37 (<1%) n.a. 38 (<1%) n.a. n.a.

Russian Federation 

(46) n.a. n.a. 6,084 (<1%) 1,411 (<1%) n.a. 2,610 (<1%)

South (270) 1,023,333 (13%) 1,417 (<1%) 26,601 (<1%) 1,262 (<1%) n.a. 12,904 (<1%)

West (221) n.a. 1,406 (<1%) 5,646 (<1%) 715 (<1%) 13 (<1%) 39,868 (<1%)

Oceania Australia/

New Zealand (197) 1,011,429 (6%) 920,161 (5%) 1,556 (<1%) 243 (<1%) n.a. 40,662 (<1%)

Melanesia (126) 139,149 (8%) n.a. 25,830 (2%) 2,029 (<1%) 6096 (<1%) 18,336 (4%)

Micronesia (18) 56,400 (5%) n.a. n.a. n.a. n.a. 1,334 (1%)

Polynesia (46) n.a. n.a. 4 (<1%) 178 (<1%) n.a. 11,213 (15%)

Source: Authors’ compilation, using CRED (2008).

Note: n.a. = not applicable. In parentheses are the percents by region and disaster, as a proportion of the national population during the year of the disaster.

a. These are Emergency Events Database (EM-DAT)–designated subregions, with the total number of EM-DAT disaster entries in parentheses.

b. Each disaster total is the total number of affected people (including those killed and homeless), by subregion.
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Temporary, circular, and internal migration is an important aspect of 
spatial mobility in drought-affected areas; and is often a component of 
household survival strategies for coping with drought and high levels 
of production uncertainty (Henry, Schoumaker, and Beauchemin 2004; 
 Roncoli and Ingram 2001; Hampshire and Randall 1999; Guilmoto 1998; 
Hill 1990; Reardon, Matlon, and Delgado 1988). Much of the migration 
that occurs in areas of drought or increasing degradation is believed to 
be economically motivated. The destinations of these migrants are often 
proximate urban areas or, increasingly, other rural areas within a state. 

However, sudden-onset disasters and prolonged chronic hazards lead 
to “distress migration.” These migrations are composed largely of impov-
erished people seeking aid until they may be able to return to their homes 
or communities (if that is possible). Two characteristics of distress-induced 
migration deserve emphasis: The fi rst characteristic is forced migration 
as a result of ecological disaster, which mainly results in internal rather 
than international displacement (see de Haan 2002, Findley 1994, and 
McGregor 1994). The second characteristic is the temporary rather than 
permanent nature of the displacement caused by such stressors. Living 
mainly in poor countries, victims have little mobility and few options 
(Lonergan 1998); and the majority of displaced people return as soon as 
possible to reconstruct their homes in the disaster zone (Naik, Stigter, and 
Laczko 2007; Kliot 2004). Results confi rm this with remarkable regularity 
(Piguet 2008). If permanent migration is the result of a disaster, it is seen as 
a refl ection of the state’s defi cient response rather than of the natural haz-
ard’s impact (Oliver-Smith 2004; Castles 2002; Black 2001; Wood 2001).

Chronic Disaster Migration. Drought caused by physical and climate 
changes is a signifi cant cause of livelihood insecurity. Declines in the 
ability of households to be self-sustaining are related to climatic vaga-
ries, long-term declines in production (that is, degradation), increasing 
population growth, and land shortages. However, the exposure and risk 
of households and communities differ signifi cantly as a function of mar-
ginalization, land tenure arrangements, coping strategies, opportunities 
and market infrastructure, and the availability of government assistance. 
A link between environmental conditions and migration has been mea-
sured in several settings in rural Africa.4 Migration patterns resulting from 
chronic drought conditions initially follow preestablished labor migration 
patterns and may not differ in intensity from areas with established high 
rates of temporary, circular migration (Henry, Boyle, and Lambin 2003; 
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Findley 1994). Migrations within rural areas are still the dominant type 
of internal migration fl ow, and they involve both short-distance and long-
 distance moves. The former disproportionately involve women migrating 
for family reasons, and the latter for economic reasons (Henry, Schoumaker, 
and Beauchemin 2004). 

Migration from and to rural areas intensifi es following a major drought 
or a poor harvest as a way to minimize risk (Ezra 2001; Pederson 1995; 
Findley 1994). These migratory patterns are generally circular. They are 
especially popular among poor (but not necessarily the poorest) people 
who may not have resources to instigate migration. Henry, Schoumaker, 
and Beauchemin (2004) note that people from drier regions are more 
likely than those from wetter areas to engage in both temporary and per-
manent migrations to other rural areas. Rainfall defi cits tend to increase 
the risk of long-term migration to rural areas and decrease the risk of 
short-term moves to distant locations. Because the ability to migrate is 
contingent on socioeconomic situations, migrant numbers may decline in 
times of decreasing rainfall.5 Contrary to expectations, international long-
term migration occurs following high-yield seasons because families and 
communities can invest in such movements (Deshingkar 2006; Henry, 
Schoumaker, and Beauchemin 2004; and Kuhn 2000). 

The literature points to differences in migrant composition fl ows and 
destinations over time and across countries. Massey, Axinn, and Ghi-
mire (2007) fi nd that, in Nepal, long-distance moves are predicated on 
perceived declines in land productivity, but the effect is weaker than for 
short-distance mobility. This effect, however, is confi ned only to lower and 
non-Hindu castes. No environmental characteristics appear to affect the 
odds of making a distant move, thus casting doubt on the utility of the 
concept of the environmental refugee in explaining interregional or inter-
national migration. Migration in response to drought was found in only 
2 percent of households in areas of India and Bangladesh during 1983 and 
1994/95 (Paul 1995, table 3).6 In these instances, increased migration was 
not a response to drought conditions, partially because substantial labor 
migration had taken place previously (Paul 1995). Most people depend on 
remittances from such labor migrants or family networks to continue liv-
ing in drought-affected areas (Henry, Schoumaker, and Beauchemin 2004; 
Caldwell, Reddy, and Caldwell 1986). Limited assets and government 
policies were the determining factors (Findley 1994). However, increases 
in rural-rural migration as a way to diversify income sources may increase 
during periods of drought (Henry, Schoumaker, and Beauchemin 2004; 
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de Haan 1999, 2000, 2002). In comparison to other disasters where few 
victims consider permanently changing location, however, the percent-
age of people considering migration was highest in drought-affected areas 
(ranging from 10 percent to 31 percent) (Perch-Nielsen 2004, p. 81; Bur-
ton, Kates, and White 1993).7

Fast-Onset Migration. The characteristics of distress migration differ within 
and across countries, depending on the severity of a crisis, the ability of a 
household to respond, the geography of the crisis, evacuation opportuni-
ties, existing and perpetuating vulnerabilities, available relief, and inter-
vening government policies. Case studies confi rm that household and 
community responses to disasters are shaped primarily by compensation 
opportunities, income restoration possibilities, and community support 
over relocation and resettlement possibilities (Colson 2003; Turton 2003). 
After a brief period, displacees and forced migrants return to their home 
areas at a remarkably high rate (exceeding 90 percent) (Perch-Nielsen, Bät-
tig, and Imboden 2008, p. 381; Suhrke 1994; Berry and Downing 1993; 
Belcher and Bates 1983).

Across studies of fast-onset disaster responses, there is a general 
 consensus that those who are displaced locally rely heavily on social 
capital, community networks, and economic resources to structure deci-
sions. Distance to possible hosting areas is a crucial factor for distress 
migrants because people often make proximate moves (Paul 2005; Perch-
Nielsen 2004). The number of people seeking relief aid varies, depending 
on the geography of relief, infrastructure, instability, predisaster assets, 
and past experiences with aid distribution (Ezra 2001; Ezra and Kiros 
2001; McGregor 1994). The geography of relief is a critical factor: In very 
severe emergencies, urban areas can be popular destinations for forced 
migrants. Research on Kenyan and Somali reactions to climate hazards 
and drought conditions notes a swelling of population around market 
towns as a result of a growing dependence on both aid and markets for 
a sustainable lifestyle (Little et al. 2001). Regional urban pushes have 
been found in similar contexts: “Migrants who can do so commonly head 
for towns and cities and famines swell peri-urban shantytowns with new 
arrivals. Those who are far from towns and lead agrarian lifestyles may 
suffer more from famines” (Shipton 1990, p. 353). 

In areas of frequent and compounded natural disasters, short migrations 
are found to be common and a component of coping within an ecologi-
cally marginal area. In studies of riverbank erosion in Bangladesh, Haque 
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and Zaman (1989) fi nd that in one of the worst-affected subdistricts, 
60 percent of residents had been displaced at least once in their lifetimes, 
and that 98 percent had moved fewer than 5 miles. Zaman and Wiest 
(1991) found that people moved an average of 2 miles from their previ-
ous residences because there was a persistent belief that it was critical to 
stay close to family and that land would be reclaimed (also see Hutton 
and Haque 2004). Multiple displacements are common characteristics of 
Bangladeshi charland settlements.8 Although most people return to reestab-
lish their livelihoods when new land subsequently reemerges, a consider-
able proportion of displacees (10–25 percent) move to urban centers and 
become permanent squatter-settlers. These urban migrants cited economic 
factors, including landlessness, poverty, unemployment, and natural haz-
ards as the major causes of the rural push (Islam 1996).

These patterns are also evident among distress migrants from devel-
oped states. In their analyses of migration patterns following hurricanes 
in the United States in 1996 and 2004, Smith and McCarty (1996, 2006) 
fi nd that 12–30 percent of people initially displaced left their homes per-
manently. Of those migrants, most stayed in the same county or state 
(61–73 percent stayed within the county, 9–23 percent within the state, 
and 15–18 percent of those who permanently resettled left the state) 
(Smith and McCarty 2006, p. 6).9 Hurricane Katrina is believed to have 
created more permanent migrants than did previous disasters in the area 
because it was far more destructive, led to massive infrastructure damage 
(especially among people who were uninsured), and devastated the local 
economy—leading to a signifi cant rise in unemployment (Perch-Nielsen, 
Bättig, and Imboden 2008; Smith and McCarty 2006). 

Thus, a summary of results on the migration choices of displaced vic-
tims of natural disasters confi rms, with rare exceptions, a strong propen-
sity to stay in local areas or to return (Piguet 2008; Burton, Kates, and 
White 1993).

Climatic Extremes. A special case is the effect of sea-level rise and  erosion 
on migration potential. Indeed, previous evidence of riverbank erosion in 
Bangladesh did lead to some sizable migrations (Mahmood 1995; Zaman 
1989). Future projections of sea-level rise call for a consideration of reset-
tlement as an adaptive strategy to climate change, particularly in very 
high-risk countries, such as the Pacifi c Islands and low-lying atolls (Barnett 
2001). The limited research that has been undertaken supports opposite 
claims regarding the ability of sea-level rise to displace coastal populations. 
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For example, through an historical study of an island in the Chesapeake 
Bay, Arenstam Gibbons and Nicholls (2006) fi nd high levels of migra-
tion took place before the area became physically uninhabitable, largely 
because of a decrease in community and social services in the area. The 
resettlement decision was predicated chiefl y on nonenvironmental issues. 
The authors conclude that this historic example largely conforms to Bar-
nett and Adger’s (2003) concept of “socioecological thresholds,” at which 
social issues surrounding extremes like sea-level rise may shape responses 
more than direct physical impacts shape them. 

However, considerable resilience to short-term hazards has been doc-
umented in the Pacifi c Islands (Campbell 1990; Marshall 1979; Lessa 
1964; Rappaport 1963; Firth 1959). “Suffi cient evidence exists to show 
that people have maintained habitation of the Pacifi c Islands during peri-
ods of substantial exogenous and human induced environmental changes, 
although adaptation was at times traumatic” (Barnett 2001, p. 986). This 
may be the result of cross-island community efforts in times of need, such 
as after a cyclone, when communities would assist each other through the 
redistribution of food or would allow for the dispersal of people to other 
islands. More recently, smaller-scale migrations within home islands were 
observed in Samoa and Tokelau during Cyclone Ofa (Campbell 1998; 
Hooper 1990). This requires good social relationships with “neighbors” 
and increased cooperation at the regional level (Nicholls and Mimura 
1998; Torry 1979). There is some concern that those island links that did 
exist have been weakened and replaced by connections with more distant 
countries because remittances now constitute a large proportion of postdi-
saster assistance (Campbell 1998). As populations on each island decrease 
because of labor out-migration, the predisaster resilience of those people 
who remain also is strengthened by remittances. As with other disasters, 
people have integrated a variety of different adaptations into their liveli-
hoods (Perch-Nielsen 2004; Black 2001). 

“Managed retreat” or the progressive abandonment of land and 
structures in highly vulnerable areas and resettlement of inhabitants is 
mentioned frequently in reference to erosion and sea-level rise. To date, 
however, no such movements have taken place. Retreat may be an option 
for sparsely inhabited coasts, but is unlikely in urban areas (Perch-Nielsen 
2004; Leatherman 2001). Permanent resettlement of high-risk populations 
in disaster zones is now considered a possible strategy to address environ-
mental problems, particularly sea-level rise in low-lying or overpopulated 
island-states. For the most part, government-induced resettlement has a 
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very poor reputation as a response to development, confl ict, or environ-
mental problems. This reputation is mainly the result of inadequate plan-
ning and facilities, the politicized nature of the resettlement process, and 
the general inability of governments to address postresettlement issues. In 
cases of both voluntary and involuntary movements, governments face 
the same three issues: people are hesitant to move, there are considerable 
settlement and development issues in new locations, and people often 
attempt to return to their home areas (see Cernea 1997; Chan 1995; and 
Smith 2004). 

Although resettlement may be successful in reducing people’s physical 
vulnerability to disaster risk, it is often coupled with a decrease in develop-
ment and living standards, thereby possibly increasing the economic and 
social vulnerability of resettled populations. This results mainly from issues 
surrounding employment, land acquisition, water resources, migrants’ 
unequal access to resources and opportunities, and a decrease in social 
networks and capital (Badri et al. 2006).

Summary of the Relationship between Natural Disasters and Migration. 
This overview of climate change–related migration has focused on chronic 
and sudden-onset disaster areas. Case studies confi rm that a short-term 
to medium-term increase and intensifi cation of typical labor migration 
should be expected out of degraded and drought/famine areas, whereas 
initial local displacement will characterize movements from sudden-onset 
disaster areas. A small share of migrants may choose to relocate perma-
nently. (Case studies cited above have noted a range of 0–30 percent.) No 
mass migrations should or are expected to occur (Hunter 2005). These 
fi ndings deviate substantially from more egregious estimates from the envi-
ronmental refugee literature, mainly because such discussions fail to take 
into account human reaction and adaptation to change (Black 2001).

The available literature and this chapter have stressed the role of pre-
disaster coping and resilience strategies designed to address household and 
community vulnerability to, and risk of, environmental hazards. Distressed 
migrants experience subnational socioeconomic impoverishment and mar-
ginalization as a consequence of involuntary migration. This is partly a 
socially constructed process, refl ecting inequitable access to land and other 
resources (Hutton and Haque 2004; Blaikie et al. 2004). The majority of 
urban displacees endure cumulative and increasing impoverishment, and 
has limited opportunities to relieve debt and attain savings that might 
ease the hardships associated with displacement (Haque 1997; Greenberg 
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and Schneider 1996). In extremely severe cases, large-scale distress migra-
tion can be accompanied by “abject misery, large-scale beggary and greatly 
increased mortality” (Adhana 1991, p. 187).

Effects of Government Policies on Environmental Migrants

Political, economic, social, environmental, and household factors affect 
vulnerability and adaptation to environmental hazards. Therefore, it fol-
lows that policies that infl uence vulnerabilities will affect the production of 
migrants as a result of climate change (Hunter 2005). Previous and current 
attempts by governments to address environmental vulnerabilities bear out 
three main conclusions: 

1. Multiple efforts, including microcredit lending for sustainable (envi-
ronmentally conscious) development and improvement of livelihoods, 
food security in poorer countries with semiarid climates, improved 
planning of coastal communities, and fair trade programs are not “cli-
mate change programs” in themselves; but they do act to reduce the 
negative impacts of migrations that are directly or indirectly the result 
of climate change. Furthermore, government restrictions on internal 
labor migration limit its use as “insurance” against depleted rural live-
lihoods (see UNFPA 2007, Deshingkar 2006, de Bruijn and van Dijk 
2003, and de Haan 2002).

2. The ways in which governments respond to disasters are predicated 
largely on the kind of political relationships that existed between sec-
tors before the crisis (Pelling and Dill 2006). Multiple case studies 
support this assertion, specifi cally in reference to famines, disaster 
relief, and postdisaster assistance (Paul 2005; de Bruijn and van Dijk 
2003; de Waal 1997; McGregor 1994; Bern et al. 1993; Berry and 
Downing 1993; Cutler 1993).

3. Political instability, economic crises, and uneven development can 
lower the threshold for coping with environmental disaster. These 
issues increase mortality and morbidity, and generally lead to longer 
and more sustained political and environmental crises. This issue of 
“compounded disasters” is especially relevant because both political 
and environmental crises are more common within the developing 
world (Raleigh and Urdal 2007; Lischer 2005; Johnson 2003; de Waal 
1997; Suhrke 1993; Zolberg, Suhrke, and Aguayo 1989).
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In conclusion, although it is diffi cult to gauge properly the impact of 
government policies on environmentally induced migration, it seems clear 
that development policies—independent of climate change policy—strongly 
shape the risks of communities in disaster-prone regions. Governments 
can bolster a community’s immunity to disaster by encouraging local and 
urban development, thereby lessening its social and economic vulnerability 
to hazards. A range of other polices designed to reduce physical risks and 
increase adaptation are not widespread.

Future Research in Thresholds and Compounded Disasters

We conclude our review of the environmental migration literature with a 
discussion of future challenges. As the pace of climate change and variabil-
ity increases, individuals and communities may face lower thresholds for 
environmental disasters, cumulative disasters, and increased competition 
for resource access. We contend that future research should focus on these 
facets for environmental security, and discuss each in turn.

Thresholds

Coping mechanisms are an ever-important component of sustainable rural 
livelihoods in the developing world. Overall, people with more survival 
strategies can resist migration longer. However, coping mechanisms are 
exhausted quickly during periods of subsequent or multiple disasters. 
Although distress migration patterns are curtailed by migrant remittances 
(allowing people to survive long-term food shortages), no defi nitive link 
between the level of vulnerability and the time of relocation has been 
detected during especially severe cases. Tipping points of social, institu-
tional, and environmental vulnerabilities may lessen a community’s ability 
to be resilient (Smit and Wandel 2006). This might signify a type of thresh-
old or limit within the society with respect to climate, making all people 
in a region similarly negatively affected by drought, independent of their 
initial entitlements and household situations. Such a threshold is exhibited 
in “chronically vulnerable areas” where coping mechanisms are stretched 
(Meze-Hausken 2000; Findley 1994). More research should be undertaken 
in areas where the margin for disaster is exceedingly narrow. 

Presently, there is little information about (1) varying thresholds, (2) the 
short- and long-term actions of people from a region past its threshold, and 
(3) the socioeconomic conditions that infl uence thresholds. The conclusions 
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of Little et al. (2001) note the presence of distress migrants in peri-urban 
settlements in consistently degraded areas of the Horn of Africa. Hence, a 
rapid increase in the rate of urbanization is possible, although without the 
present cyclical and circular patterns. In those situations within the devel-
oping world, competition for employment and resources can become vio-
lent or, at the very least, politicized along ethnic lines (Raleigh and Hegre 
2009; Raleigh and Urdal 2007; Urdal 2005; Goldstone 2002). However, 
there is contrary evidence that fi nds that new migrants across borders or 
in refugee camps tend to “employ a myriad of strategies which include the 
redefi nition of kinship and social obligations” (Giuffrida 2005, p. 538; 
Harrell-Bond, Voutira, and Leopold 1992). Attempts to bridge ethnic gaps 
clearly are a priority to migrants, who most likely will not engage in con-
fl ict far from a solid support base. No evidence exists connecting labor 
migrants or disaster refugees to increased confl ict.

Cumulative Disasters and Complex Emergencies

Disaster situations within already unstable areas can lead to complex emer-
gencies. These emergencies are characterized by the breakdown or failure 
of state structures, intercommunal violence, disputed legitimacy of author-
ity, the potential for assistance to be misused, abuse of human rights, and 
the deliberate targeting of civilian populations by violent forces. Research 
into the dynamics of complex emergencies is woefully underdeveloped. 
A way forward may be to observe the propensity for violence and rebellion 
in chronically vulnerable areas, while isolating underlying causes and trig-
ger mechanisms (Homer-Dixon 1991, 1994).

People affected by adverse climatic changes are challenged by socio-
political instability in multiple ways: (1) economically marginalized and 
politically excluded people may reside in areas less developed than the rest 
of the state; (2) disasters often hit politically peripheral regions hardest, 
catalyzing regional political tensions; and (3) existing inequalities can be 
exacerbated by postdisaster governmental manipulation (Raleigh 2009; 
Suhrke 1994; Zolberg, Suhrke, and Aguayo 1989).

The onset of an Ethiopian food crisis in 2001 demonstrates the dan-
ger of cumulative vulnerability to environmental hazards (Hammond and 
Maxwell 2002). The combined effects of agricultural shocks in 1997, 
advanced droughts in the southern border regions, confl ict in Eritrea, and 
the migration of several thousand pastoralists into Ethiopia from south-
western Somalia and northern Kenya created an untenable situation. Even-
tual delivery of relief to the most affected regions helped minimize distress 



CLIMATE CHANGE AND MIGRATION • 121

migration. The onset of cumulative disasters is diffi cult to assess because 
of the specifi cs and contexts present in individual cases. In general, con-
tingent factors (such as drought) are monitored; but critical underlying 
factors (such as household assets and variable destitution levels) are not 
integrated into disaster prediction models.

Although the potential for civil war resulting from environmental varia-
tion is limited (see Raleigh and Urdal 2007), a rise in structural violence 
may occur as disaster victims continue to exist in marginal rural and urban 
areas. Confl ict dynamics within the developing world are least likely to 
involve the most destitute people; instead, regional and ethnic elites are 
most likely to engage over state and environmental resources (see Peluso 
and Watts 2001). Those groups appear to be the least likely to be propor-
tionally affected by environmental disasters. In short, we contend that envi-
ronmental migration should be considered a development concern rather 
than a future security issue. Indeed, in the places most likely to be adversely 
affected by climate change and variability, development is aligned closely 
with both environment and security matters. However, the development 
approach considers how people are active agents in incorporating environ-
mental change into their livelihoods; a security or environmental refugee 
approach is concerned primarily with the external effects of people affected 
by environmental change. Such a perspective is not based on the coping and 
migration processes and patterns evident within the developing world.

Conclusion

As we have demonstrated, the adaptation of people adversely affected 
by climate changes will be based on predisaster characteristics, economic 
opportunities, and political stability. The effect of internal and regional 
development in shaping the choices available to migrants cannot be over-
stated. Furthermore, the politicization of development and relief is a criti-
cal component in understanding future challenges in the environmental 
security nexus.

Notes

 1. In the past decade, weather-related natural hazards have been the cause of 
90 percent of natural disasters and 60 percent of related deaths (IFRC 2005). 



122 • SOCIAL DIMENSIONS OF CLIMATE CHANGE

The effects are especially dire in developing countries, where environmen-
tal hazard victims represented 98 percent of all disaster-affected populations 
(IFRC 2005). 

 2. The Maasai people of Kenya present an appropriate example of the inter-
action between physical and social vulnerabilities. They are considered mar-
ginalized because their access to social services, infrastructure, and political 
representation routinely is well below national averages in remote and low-
population-density pastoral areas (Coast 2002). If drought should affect 
Maasai and non-Maasai territory, Maasai people would be most vulnerable 
to severe and crippling economic effects because their margin for disaster is 
constructed so narrowly by forces partially beyond their control.

 3. CRED is responsible for compiling the Emergency Events Database (EM-DAT; 
http://www.emdat.be/). EM-DAT does not record the number of migrating 
victims as a result of disasters, but does provide the number of people affected, 
killed, or made homeless as a result. Affected people are those who require 
immediate assistance during a period of emergency—that is, those with such 
basic survival needs as food, water, shelter, sanitation, and immediate medical 
care (including the appearance of a signifi cant number of cases of an infectious 
disease introduced in a region or a population that usually is free from that dis-
ease). For more information, see the “Explanatory Notes” tab at the Web site. 

 4. As examples, see Henry, Schoumaker, and Beauchemin (2004) for Burkino 
Faso; see Ezra (2001) for Ethiopia; and see Findley (1994) for Mali.

 5. For Burkina Faso, see Henry, Schoumaker, and Beauchemin (2004); for Ethio-
pia, see Meze-Hausken (2004); for Mexico, see Black et al. (2008) and Kniveton 
et al. (2008); for Mali, see Findley (1994); and for Sudan, see Haug (2002).

 6. Estimates on out-migration during the latter drought differ. Paul (1995; cited 
also in Smith 2004, p. 244) fi nds that during the 1994/95 drought in Bangla-
desh, only 1 of the 265 households surveyed (or 0 percent), had to resort to 
migration. 

 7. Additional case studies on drought include McLeman (2006); Henry, Boyle, 
and Lambin (2003); Mahran (1995); Paul (1995); Autier et al. (1989); Corbett 
(1988); Caldwell, Reddy, and Caldwell (1986); Warrick (1980);  and Prothero 
(1968).

 8. In 1995, the Flood Plan Coordination Organization (1995) estimated that 
728,000 people were displaced between 1981 and 1993. More than 40 per-
cent of the displaced squatters had been uprooted three or four times, and 
36 percent had been displaced 5–10 times. Another 14 percent had been dis-
placed more than 10 times (Hutton and Haque 2004, p. 46).

 9. Eighteen percent of people leaving the state following the 2004 hurricanes 
amounted to 35,000 people. Smith and McCarty (2006, p. 10) and Perch-
Nielsen, Bättig, and Imboden (2008) note that this number should be consid-
ered in tandem with the 300,000–400,000 people leaving Florida annually.
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C H A P T E R  5

The Gender Dimensions of Poverty 

and Climate Change Adaptation

Justina Demetriades and Emily Esplen

It is generally recognized that people who are already poor and marginal-
ized experience the impacts of climate change most acutely (see Tanner 
and Mitchell 2008; and GTZ, cited in Lambrou and Piana 2006), and are 
in the greatest need of adaptation strategies in the face of shifts in weather 
patterns and resulting environmental phenomena. At the same time, those 
who are poor and marginalized have the least capacity or opportunity to 
prepare for the impacts of a changing climate, or to participate in national 
and international negotiations on tackling climate change.

Also, it is generally recognized that pervasive gender inequalities in socie-
ties throughout the world give rise to higher rates of poverty among women, 
relative to men, and to a more severe experience of poverty by women than 
by men. This is true for female household heads and among women and 
girls living within male-headed households considered to be nonpoor as 
a result of unequal intrahousehold distribution of power and resources, 
such as food and property (Kabeer 2008; Chant 2007). Where women and 
girls have less access to and control over resources (material, fi nancial, and 
human), and have fewer capabilities than men, these impediments under-
mine their capacity to adapt to existing and predicted impacts of climate 
change, and to contribute important knowledge and insights to adaptation 
and mitigation decision-making processes. The situation is exacerbated by 
the fact that climate change also reinforces existing gender inequalities in 
the key dimensions that are most crucial for coping with climate-related 

This chapter draws heavily on Brody, Demetriades, and Esplen (2008).
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change, including inequalities in access to wealth, new technologies, educa-
tion, information, and other resources such as land.

Drawing on the limited existing body of literature on gender and cli-
mate change, this chapter presents some of the most commonly articulated 
links between gender inequality, poverty and other forms of exclusion, and 
vulnerability/resilience to environmental stress and shocks. It focuses in 
particular on two areas that feature especially prominently in the literature 
on gender and climate change: (1) agricultural production and livelihoods 
and (2) climate change-related disasters and confl ict. The chapter discusses 
gendered impacts and highlights innovative efforts to produce climate 
change responses. In the light of entrenched gender inequalities in decision 
making at all levels, it goes on to discuss the importance of promoting 
women’s and girls’ meaningful participation in decision making on climate 
change, and provides examples of organizations that are putting initia-
tives in place to achieve such participation. Finally, it refl ects critically on 
the limitations of existing analyses and approaches to gender and climate 
change—limitations that we believe must be addressed urgently if we are 
to develop appropriate, holistic climate change responses grounded in, and 
relevant to, women’s and men’s lived realities.

Gendered Impacts: Climate Change, Agricultural 
Production, and Livelihoods

For households dependent on agriculture, land is the most important pro-
ductive asset (World Bank 2007). But statutory and/or customary laws 
restrict women’s land rights in many parts of the world, which in turn can 
make it diffi cult for women farmers to access credit. Research suggests that 
women receive less than 10 percent of the credit granted to small farmers 
in Africa (Nair, Kirbat, and Sexton 2004). Without credit, they cannot buy 
the crucial inputs needed to adapt to environmental stress—new variet-
ies of plant types and animal breeds intended for higher drought or heat 
tolerance, and new agricultural technologies (APF/NEPAD 2007). These 
obstacles are exacerbated further by gender biases in institutions that often 
reproduce assumptions that men are the farmers (Gurung et al. 2006). As 
a result, agricultural extension services and technologies rarely are avail-
able to women farmers (Lambrou and Piana 2006). Without access to 
land, credit, and agricultural technologies, women farmers face major con-
straints in their capacity to diversify into alternative livelihoods.
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These obstacles can be particularly problematic for households headed 
by women who cannot rely on male household members to purchase cru-
cial inputs. Moreover, the number of female-headed households often 
increases when livelihoods are in jeopardy and men outmigrate for work. 
Women become de facto heads of households and take on men’s farm-
ing roles in addition to existing agricultural and domestic responsibili-
ties (Laudazi 2003). It may be diffi cult for a household that is treated as 
female headed in a husband’s absence to retain control over land and other 
productive assets because of restrictions on women’s property and land 
rights—heightening women’s vulnerability at exactly the point at which 
their responsibilities increase.

Gendered Impacts: Climate Change-Related Disasters and Confl ict

Gender inequality is also a major factor contributing to vulnerability in 
disaster situations, such as Hurricanes Mitch and Katrina or fl ooding in 
South and East Asia, that increasingly are being linked to climate change. 
Women and girls may be particularly vulnerable because of differences 
in socialization by which girls are not equipped with the same skills as 
their brothers (skills such as swimming), or because of restrictions on 
female mobility. For example, it has been well documented that women 
in Bangladesh did not leave their houses during fl oods because of cultural 
constraints on female mobility, and that those who did were unable to 
swim (Röhr 2006). During Hurricane Mitch, by contrast, more men than 
women died. It has been suggested that this result arose from existing gen-
der norms in which ideas about masculinity encouraged risky, “heroic” 
action in a disaster (Röhr 2006).

Gender inequalities also may be exacerbated in the aftermath of disas-
ters. For example, there is some evidence to suggest that women and girls 
are more likely to become victims of domestic and sexual violence after a 
disaster, particularly when families have been displaced and are living in 
overcrowded emergency or transitional housing where they lack privacy. 
Adolescent girls report especially high levels of sexual harassment and 
abuse in the aftermath of disasters, and they complain of the lack of pri-
vacy they encounter in emergency shelters (Bartlett 2008). The increase in 
violence often is attributed partly to stress caused by decreased economic 
opportunities in the period following a disaster, compounded by longer-
term unemployment or threatened livelihoods.
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It also is well recognized that climate change will—and already is—
resulting in a growing scarcity of natural resources, such as water and ara-
ble land, in some parts of the world. With heightened competition over 
diminishing and unequally distributed resources, confl ict over resources 
is set to increase (Röhr 2008; Reuveny 2007; Hemmati 2005). Although 
currently there is little research explicitly linking climate change with 
both confl ict and gender, there is a considerable body of work on gen-
der and confl ict that points to the different roles women and men play in 
confl icts, and to the differential impacts of confl ict on men and women. 
In Darfur, sexual violence against women and girls (and less documented 
against boys and men)—occurring in villages, in and around refugee and 
internally displaced persons camps, and outside camps at times when scarce 
fuel and water are being collected—provides a stark example of one of the 
likely gendered effects of increased climate change–related confl icts.

Gendering Climate Change Responses

The examples described above offer only a brief and partial insight into the 
ways in which gender inequalities (especially when exacerbated by poverty 
and other forms of inequality) can leave women and girls at a particular 
disadvantage in coping with the adverse impacts of climate change. There-
fore, integration of a gender-sensitive perspective in all climate change 
responses is essential if policies and programs are to be genuinely respon-
sive to the particular needs and priorities of all stakeholders—women as 
well as men.

In La Masica, Honduras, for example, there were no reported fatalities 
after Hurricane Mitch—in part because a disaster agency having provided 
gender-sensitive training and having involved women and men equally in 
hazard management activities, led to a quick evacuation when the hurricane 
struck (Aguilar n.d.). In the aftermath of disasters, helpful responses may 
involve working with women and girls in emergency shelters and camps to 
protect them from heightened levels of violence. Such efforts could involve 
lighting the way to the toilets or fi nding people who are willing to moni-
tor the route or accompany children, adolescent girls, and women. It also 
might involve fi nding ways to ensure their privacy while they are bathing 
or dressing (Bartlett 2008).

Another innovative area of existing work relates to the engendering of 
confl ict early-warning systems. The United Nations Development Fund 
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for Women has created a set of gender-sensitive early-warning indicators 
that include increased gender-based violence, increased unemployment 
among male youths, reduced trust between ethnic groups, and a reduction 
in women’s involvement over land disputes (Moser 2007). Many of these 
indicators refl ect the projected effects of climate change on communities—
particularly where resources are being depleted.

Innovative responses also are in place at the community level, spear-
headed by women and men who already have a great deal of knowledge 
of and experience in coping with the impacts of climate change in their 
own specifi c contexts. Such responses emerged clearly in a participatory 
research project conducted by ActionAid International and the Institute 
of Development Studies with women in rural communities in the Ganga 
River Basin in Bangladesh, India, and Nepal. The women who took part 
in the research described various adaptation strategies they had developed 
to secure their livelihoods in the face of changes in the frequency, intensity, 
and duration of fl oods. These strategies included changing cultivation to 
fl ood- and drought-resistant crops, to crops that can be harvested before 
the fl ood season, or to varieties of rice that will grow high enough to 
remain above the water when the fl oods come (Mitchell, Tanner, and 
Lussier 2007). As one woman explained, “As we never know when the 
rain will come, we had to change. I started to change the way I prepare 
the seedbed so that we don’t lose all our crops. I am also using different 
crops depending on the situation” (p. 6).

The women also were clear about what they need to better adapt to 
the fl oods: not only crop diversifi cation and agricultural practices, but 
also skills and knowledge training to learn about fl ood- and drought-
resistant crops and the proper use of manure, pesticides, and irrigation. 
These women have a strong understanding of the types of interventions 
required to ensure more sustainable agricultural processes in the face of 
these changes (Mitchell, Tanner, and Lussier 2007). These fi ndings reaffi rm 
a point made repeatedly in the literature on gender and the environment: 
women and men have distinct and valuable knowledge about how to adapt 
to the adverse impacts of environmental degradation (Gurung et al. 2006; 
Laudazi 2003; WEDO 2003).

More participatory research is needed into the adaptation strategies of 
women and men at the household and community levels in the face of 
existing climate change impacts on agricultural productivity and food secu-
rity, including how these are manifested in different contexts. This research 
must ask the following questions: What aspects of women’s and men’s 
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agricultural knowledge could contribute to effective adaptation? What are 
women and men already doing, and what do they identify as their needs 
and priorities? Future adaptation and agriculture policies should draw 
explicitly on these insights and seek to better support existing localized 
strategies.

The Importance of Voice

To ensure that climate change responses are effective—and uphold the 
principles of equitable and sustainable development—climate change pol-
icy and program design processes need to be gender sensitive; and they 
actively must seek and respond to the perspectives, priorities, and needs of 
all stakeholders, regardless of gender, age, or socioeconomic background 
(Polack 2008). Such efforts are key to ensuring that diverse perspectives 
are included and that valuable knowledge is not lost.

In the context of climate change, however, women and girls have 
remained conspicuously absent from decision-making processes at all levels. 
For example, at the 2007 13th Session of the Conference of the Parties 
(COP13; Bali, Indonesia, 2007), women made up only 28 percent of del-
egation parties and 12 percent of heads of delegations (Ulrike Röhr, per-
sonal communication). To challenge the unequal representation of women 
in climate change decision making and to promote a diversity of perspec-
tives in international negotiations, GenderCC–Women for Climate Justice 
provided funding opportunities for women from the South to be included 
in the organization’s delegation at the United Nations Framework Conven-
tion on Climate Change COP13. Each member of the delegation provided 
gender-focused input into conference debates; lobbied governments, con-
stituencies, and networks to include gender considerations in the negotia-
tions; and distributed position papers. Additionally, the GenderCC network 
planned daily women’s meetings and held a capacity-building workshop for 
women (Röhr et al. 2008).

There also are numerous examples of cases in which women have not 
been consulted in the design and planning of community-level water or agri-
cultural initiatives because doing so would require them to step outside their 
traditional, nonpublic roles into public and technical arenas for which they 
are seen as “unqualifi ed” and “unsuited” (Fisher 2006). Lack of opportu-
nity to feed knowledge into community- or national-level adaptation and 
mitigation strategies actually could jeopardize larger processes of reducing 
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climate change and its impacts, and could undermine the effectiveness of 
projects at the local level. In the Kilombero district of Tanzania, for exam-
ple, when a well built by a nongovernmental organization dried up shortly 
after it was created, it was revealed that the well’s location had been decided 
by an all-male local committee. When development workers talked to the 
local women, they discovered that it is often the women’s task to dig for 
water by hand, so they know the places that provide the best water yields. 
Since the incident, women have had more involvement in decisions about 
the location of wells (Fisher 2006). As well as helping to ensure that policy 
and programmatic responses to climate change take into account the diverse 
needs and priorities of both women and men, promoting women’s and girls’ 
meaningful participation in decision making can contribute to addressing 
gender inequalities by raising the profi le and status of women and girls in 
the community and within society more broadly—helping to challenge tra-
ditional assumptions about their capabilities.

Critical Refl ections

Clearly, there is much that can be learned from the existing body of knowl-
edge and practice on gender and the environment; and it is essential that we 
build on this existing knowledge and experience rather than simply “rein-
venting the wheel.” But there are signifi cant weaknesses as well—notably, 
the lack of attention to intersecting forms of disadvantage, and the subse-
quent reliance on generalizations about women (and men) that cannot hold 
true for all people in all places. As emerges in much of the analysis above, 
the tendency within mainstream gender analysis of climate change is to 
conceptualize women everywhere as a homogenous, subjugated group—
“the poorest of the poor”—irrespective of their location (rural or urban), 
their social classes or castes, their ages, their degrees of education or access 
to resources, their embeddedness in social networks, the numbers of depen-
dents they support, and so forth. On the basis of this presumed universal 
vulnerability, the default has been to focus exclusively on women. To the 
degree that men are brought into view at all in gender analyses of climate 
change, it most often is to point the fi nger at “men in general” for causing 
climate change, with little qualifi cation as to which men in particular we 
are talking about (for example, see Johnsson-Latham 2007).

Such representations are problematic on multiple fronts, particularly 
in their failure to account for the complex interactions between gender 
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inequality and other forms of disadvantage and exclusion based on class, 
caste, region, age, race/ethnicity, and sexual orientation. Intersecting inequal-
ities produce differing experiences of power and powerlessness between 
and among diverse groups of women and men, and these, in turn, enable or 
deny them certain choices—for example, determining whether migration in 
the face of environmental degradation is a viable option. (For the elderly or 
very young, those with limited resources as a result of economic marginal-
ization or entrenched gender ideologies, or those facing cultural or religious 
restrictions on their mobility, such an option may not be feasible.)

Intersecting inequalities also mean that whereas men in most societies 
enjoy the benefi ts of male privilege, they may share with the women in 
their lives similar experiences of indignity, subordination, and insecurity as 
a result of discrimination or social and economic oppression (Esplen and 
Greig 2008). So rather than discounting men in gender analyses of climate 
change as if they are somehow nongendered and impervious to the harsh 
impacts of environmental degradation in contexts of economic or social 
marginalization, we need to fi nd spaces within gender and climate change 
frameworks to acknowledge and communicate the vulnerabilities that some 
men also experience. Finding such space requires not only a better gender 
analysis, but also a stronger intersectional analysis that makes visible class 
oppression and economic marginalization alongside gender inequality as 
key axes of insecurity. It also requires that we move beyond framing the 
issues in terms of “vulnerable women,” and focus instead on power rela-
tions within society—questioning who has the power to identify priorities 
and solutions and to shape debates and make decisions, and who does not.

It is in the light of our uneasiness with these broad generalizations about 
women and about men that we believe more context-specifi c participatory 
research is needed to illuminate the local realities, knowledge, and coping 
strategies of different groups of women and men in the face of accelerating 
climate change. By generating richer ethnographies of women’s and men’s 
lived realities, we can move toward more concrete, holistic understandings 
of how gender-related constraints—in combination with other intersect-
ing forms of disadvantage—play out in particular contexts of impoverish-
ment and environmental stress. Critically, we need to ensure that these 
local voices and perspectives reach national and international policy actors 
so that these crucial fi ndings don’t simply evaporate. Doing so will require 
investment in building the capacity of women and men to have the skills 
and confi dence to engage in climate change debates at the local, national, 
regional, and international levels—for example, by supporting grassroots 
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awareness-raising, confi dence-building, and advocacy and leadership train-
ing programs. If we genuinely are to move toward more equitable, appro-
priate, and effective climate change policies and programs, this is perhaps 
the single most important step.
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Indigenous peoples often are excluded or treated as secondary in the climate 
change debate. They often are considered simultaneously the most vulner-
able and the most resourceful in adapting to climate change. Indigenous 
people we have interviewed in Latin America also perceive this apparent 
contradiction. In the Colombian Amazon, for example, it turns out that 
those of the indigenous peoples who have greater territorial autonomy—
who derive their livelihood mostly from forest and water resources and 
maintain an active and engaged ritual life—see their livelihood most strongly 
affected. They place great value on gardens slashed in mature forest, planted 
with a high variety of species; depend heavily on fi sh and game for protein; 
and take care of their health with their own means and knowledge. Their 
livelihood rests on their ability to interpret regular natural cycles and act 
in accordance with them. Though they certainly have contact with main-
stream society, are incorporated to some degree in the market economy, and 
have access to public health and education services, a large proportion of 
their livelihood depends on their knowledge, use, and management of forest 
and water resources. Our interviews showed these indigenous peoples to 
be most aware of and most vulnerable to the effects of climate change and 
variability (Kronik and Verner forthcoming). 

Indigenous peoples’ knowledge is treated primarily as historical and 
timeless data that can be merged into current plans and programs. However, 
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this approach does not provide opportunities for understanding the specifi c 
political and historical circumstances that develop, maintain, and transmit 
indigenous knowledge. In this chapter, we suggest that the necessary con-
ditions for developing indigenous peoples’ knowledge and dialogue con-
cerning the development of adaptation and mitigation instruments include 
political, social, and natural dimensions. 

This chapter has three purposes: (1) to survey the social impacts of cli-
mate change on indigenous peoples in Latin America; (2) to explore how 
indigenous peoples have reacted to environmental change and, in this pro-
cess how they have been shaping not only their societies, cultures, and 
capacity to adapt, but also their role in shaping nature; and (3) to address 
the role of indigenous peoples’ knowledge in current and future climate 
change adaptation and mitigation efforts. Following the discussion of 
methodology, the chapter is organized in four sections. The fi rst section 
presents the climate change projections for the Latin America and Carib-
bean region, with an account of where indigenous peoples live in relation 
to these projections, and a brief discussion of their vulnerability to climate 
change and the importance of understanding the indigenous context for 
the development of successful adaptation strategies. The second section 
presents the debates concerning the role of indigenous peoples’ knowledge 
of natural resource management and the natural versus cultural shaping 
of landscapes and ecosystems. Each debate illustrates aspects of vulner-
ability, agency, and capacity to contribute to the adaptation strategies and 
mitigation instruments relevant to climate change. In the third section, we 
discuss the role of indigenous peoples’ knowledge in crafting adaptation 
and mitigation strategies. Finally, in the fourth and concluding section, we 
discuss key questions on this basis, drawing on recent fi eldwork in Latin 
America.

Delimitation and Methodology

This chapter provides an overview of climate change impacts on indig-
enous peoples and, in particular, the role of indigenous knowledge in craft-
ing adaptation and mitigation strategies. Much of this overview draws on 
the hypotheses of Kronik and Verner (forthcoming) who argue that indig-
enous peoples in Latin America not only are particularly socially vulner-
able to the impacts of climate change, but also play unique roles in climate 
change adaptation and mitigation because of their knowledge systems and 
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rights. Although the hypotheses of Kronik and Verner generally hold true, 
certain caveats remain.

The lack of certainty results from the limitations of both the literature 
review and the undertaken fi eldwork. A major issue for the literature 
review is that information pertaining to the diversity of indigenous culture, 
of ecosystems and natural resource management strategies, and of types 
of climate change impacts—fl oods, droughts, hurricanes, and the like—is 
limited.1 Limitations arise from the relative newness of climate change as a 
fi eld for analysis; and the fact that “indigenous” often is categorized under 
different terms, geographic regions, or ethnic groups.2 Fieldwork method-
ology examining a diverse set of indigenous groups in Latin America was 
developed to better understand how these distinct and varied communities 
perceive the effects of climate change.3 

The overall approach is based on the main types of climate changes 
besetting Latin America and the Caribbean (Verner forthcoming). The 
region is divided into three ecological areas: the Amazon, the Andes and 
sub-Andes, and the Caribbean and Mesoamerica. Using methods such as 
key informant interviews, participatory climate change impact scenarios, 
and institutional analyses, researchers studied inhabitants in these ecologi-
cal regions in the countries of Bolivia, Colombia, Mexico, Nicaragua, and 
Peru. Kronik and Verner (forthcoming) provide an analysis of each of these 
ecological regions, as well as cross-regional comparisons.

Climate Change in Latin America and the Caribbean

Climate variations are driven partly by the uneven distribution of solar 
warmth; atmospheric moisture; and the interplay of individual and collec-
tive responses of the atmosphere, oceans, and land surfaces across Latin 
America (Christensen 2009). The variable impacts of climate change on 
different regions—many negative and some positive,—lead to less-robust 
projections than otherwise would be expected. Christensen’s assessments, 
which support the fi ndings of the latest Intergovernmental Panel on Climate 
Change report (Parry et al. 2007), show that Central and South America 
are very likely to warm during this century. Annual mean warming in 
southern South America is likely to be similar to global mean warming 
trends, whereas warming in the rest of the region will be more intense. This 
projection implies that temperatures in all seasons will continue to rise dur-
ing the 21st century. Some aspects of temperature-related events (such as 
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heat wave frequency and intensity) also are expected to change, unless the 
temperature increase is a result of entirely new circulation patterns. Like-
wise, increased warming trends lead to an enhanced risk of change to the 
seasonality of severe weather events, such as a longer hurricane season.

Precipitation predictions show differentiated impacts across the region. 
Annual precipitation is likely to decrease in most of Central America as 
the boreal spring becomes drier. Annual mean precipitation is projected to 
decrease across the Caribbean coasts of northern South America as well as 
over large parts of northern Brazil, Chile, and Patagonia. Simultaneously, 
precipitation is projected to increase in Colombia, Ecuador, Peru, around 
the equator, and in southeastern South America. The seasonal cycle modu-
lates this mean change, especially over the Amazon basin where monsoon 
precipitation increases during the months of December to February and 
decreases during the months of June to August. Annual precipitation is 
likely to decrease in the southern Andes, especially during the summer 
 season. As a caveat, changes in atmospheric circulation may induce high 
precipitation variability in local mountainous areas.4 

Extreme events also are likely to change. Tropical cyclone activity in 
Central America and the Caribbean contributes to increased precipitation. 
Recent studies using improved global models suggest changes in the num-
ber and intensity of future tropical cyclones (hurricanes). A synthesis of 
the models’ results indicates a warmer climate will increase the intensity 
of wind gusts and heavy precipitation during tropical cyclones, while it 
reduces the number of weak hurricanes. 

Regions Inhabited by Indigenous Peoples

Currently, there are more than 600 different indigenous peoples in Latin 
America,5 each with a distinct language and worldview (table 6.1). The 
majority of indigenous inhabitants live in the colder and temperate high 
Andes and Mesoamerica, located between southern Colombia and north-
ern Chile and between southern Mexico and Guatemala. However, the 
majority of populations with distinct ethnolinguistic identities are found in 
the warm tropical lowlands, most notably in the Amazon rain forest. It is 
true that several indigenous cultures live in urban settings, but this chapter 
focuses on rural indigenous populations. 

The populations can be described as living in areas either prone to 
rapid-onset hazards or prone to slow-onset hazards. In the Caribbean, 
the increased intensity of storms and hurricanes not only decreases access 
to natural resources (such as fi sheries, forests, and arable land), but also 
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destroys infrastructure and personal belongings. An interesting fi nding in 
need of systematic inquiry is the apparent loss of land indirectly resulting 
from hurricanes. In Nicaragua, for instance, impenetrable forests that once 
prevented settlers and ranchers from accessing indigenous lands have been 
wiped out by hurricanes; and, as a result, there has been encroachment 
into indigenous lands (Kronik and Verner forthcoming). In the Andean 
region, water scarcity caused by the melting of glaciers and alterations in 
the hydrological regime is perceived as the main indirect impact of climate 
change and variability.

The elders and traditional leaders in the high Andes and the Amazon 
regions also are experiencing the social consequences of climate change. 

Table 6.1. Demographic Data on Indigenous Peoples in Latin America 
and the Caribbean

Country

Number of 

Peoples

Approximate number of indigenous 

individuals (thousands)

Percent of country 

population

Argentinaa 31 650–1,100 2.5–5.0

Belizea,b 2 55 17.0–20.0

Boliviac 36 5,200 62.0h

Brazila 225d 700 0.4

Chilec 8 1,060 6.5

Colombiac 92f 1,400 3.4

Guatemalaa 20e 6,000 60.0

Ecuadorc 14 830 6.8

El Salvadora,b 3 400 8.0

Hondurasb,e 7 75–500 1.0–7.0

Mexicoa,g 61 12,400 13.0

Nicaraguaa 7 300 —

Panamaa 7 250 8.4

Paraguay 20 89 1.7

Peru 65 8,800 33.0

Surinamea 6 50 8.0

Uruguay 0 0 0.0

Venezuelaa 40 570 2.2

Sources: Authors’ elaboration, based on source material cited below in notes a–g. Layton and Patrinos (2006) is 

the source for information not accompanied by a note.

Note: — = not available.

a. Self-identifi cation (IWGIA 2008).

b. Layton and Patrinos 2006.

c. Self-identifi cation, VI Population Census, National Statistical Institute.

d. Instituto Socioambiental.

e. U.S. Central Intelligence Agency World Fact Book.

f. Indigenous peoples organizations.

g. Comisión de Desarrollo Indígena, Mexico.

h. Older than 15 years of age.
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Traditionally seen as local experts, these leaders lose credibility and well-
being when climatic conditions become impossible to predict. Unprece-
dented changes in the timing of frost, harsh rain, and drought are disrupting 
the agricultural cycle in ways that no one ever would imagine. When such 
events recur, it undermines ritual practices, joint social memory, and the 
ability of elders to maintain social order. Such social upheaval, in turn, leads 
to serious consequences for local governance of natural resources. When 
traditional authorities cannot guarantee abundance and prosperity, their 
status falls and people look elsewhere for solutions to their problems, both 
by seeking other bodies of knowledge and by migrating. 

In the Amazon, almost counterintuitively, the areas most affected by 
climate change and variability often are where indigenous peoples have 
greater territorial autonomy, derive their livelihood mostly from forest 
and water resources, and maintain an active and engaged ritual life. Such 
peoples place great value on the ecological diversity of mature forest. They 
depend heavily on fi sh and game for protein, and maintain health through 
their own means and knowledge. Their livelihoods rest on their abilities to 
interpret regular natural cycles and to act accordingly. Although they do 
have contact with mainstream society, participate moderately in the market 
economy, and have access to public health and education services, a large 
percentage of their livelihood depends on their traditional knowledge and 
management of natural resources. However, this knowledge is becoming 
obsolete under the infl uence of climate change, and their daily practices 
increasingly are failing to respond effectively to changes in precipitation pat-
terns. Based on interviews, these indigenous peoples emerge as those people 
most aware of and most vulnerable to climate change and its effects. 

By contrast, indigenous peoples living close to urban centers in the 
Andes region, the Amazon, and in parts of Guatemala, Honduras, and 
Nicaragua depend on secondary forest horticulture, cash crops from allu-
vial soils, commercial fi shing, wage labor, tourism, and sale of handicrafts 
for their livelihood. Their social systems are affected by climate change to 
the extent that they use river and forest resources. However, these indig-
enous peoples are less in tune with the seasonal calendar, their traditional 
knowledge is more limited, and ritual specialists generally play a smaller 
role in their lives. As a result of their integration into mainstream culture, 
they enjoy greater access to markets and public health and education 
services—all of which provide a buffer against many effects of climate 
change—than do groups living more traditional lifestyles (Kronik and 
Verner forthcoming).
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Nature of Threats and Adaptation Strategies

Across the Latin American continent, there are many threats common to 
most indigenous peoples. A recurrent lament voiced during all the fi eld 
visits was that the cultural adaptation strategies developed to tackle the 
“normal span of variation” no longer are suffi cient, given the increased 
unpredictability in seasonal variation. The disturbance of the annual 
ecological calendar and the resulting disruption of the agricultural cal-
endar probably are the most serious threats of all. The annual succession 
of seasons is of utmost importance for indigenous peoples. This rhythm 
orders the timing of the horticultural cycle and the ritual practices that 
help prevent illnesses and promote human well-being, and is crucial for the 
reproduction of wildlife. Unpredictability of the seasonal variation causes 
food insecurity and undermines the array of solutions provided by cultural 
institutions and authorities.

Changes in the timing of the dry and rainy seasons, alterations in the 
fl ood pulses of the rivers, changes in winds, and abnormal cold and heat 
episodes have become apparent during the last decade. Indigenous peoples 
are keen observers of natural rhythms, and they have accumulated a large 
and sophisticated body of knowledge about annual seasonal cycles. Most 
indigenous peoples in Latin America are rain-fed agriculturalists, produc-
ing crops such as maize or potatoes. Other small groups of indigenous 
people include horticulturalists, fi shers, hunters, and those who combine 
these practices with rain-fed agriculture. These livelihood systems are tied 
closely to predictable and well-established seasons. Indigenous peoples 
possess a strong awareness of complex ecological indexes of the timing of 
seasons—seasons that were clearly established and well known to them 
until a decade ago. These natural rhythms serve to regulate, defend, and 
maintain life by governing the interrelation of water, wind, heat, fi sh, ter-
restrial fauna, insects, wild fruits, and human activities. According to key 
informants from across Latin America, the natural signs and indicators they 
now perceive are alarming. Seasons have become irregular; and the once-
regular fl ow and descent of rivers is now out of synchronicity with seasonal 
events (such as the fall of wild fruits) that directly affect livelihoods. 

Indigenous Peoples’ Knowledge

The debates regarding indigenous peoples’ knowledge and the role it plays 
with respect to natural resource management in general and biodiversity 
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in particular have increased over the last four decades, achieving interna-
tional recognition in the Convention on Biological Diversity (article 8j), in 
International Labour Organization Convention 169,6 and with the United 
Nations Declaration on the Rights of Indigenous Peoples. Though the Dec-
laration was not a binding document, its adoption was seen as a huge step 
forward in the recognition of the rights of indigenous peoples. 

In the literature, indigenous peoples’ knowledge7 most often has been 
defi ned in juxtaposition to scientifi c knowledge, modern knowledge, and 
western knowledge. On that basis, indigenous knowledge may appear 
to scientists as “myth”—vague, subjective, context-dependent, open 
to multiple interpretations, and embedded in cultural institutions such 
as kinship. Cruikshank (2001) argues that local people may character-
ize scientifi c knowledge in similar terms: as “illusory, vague, subjective, 
context-dependent and open to multiple interpretations and embedded in 
social institutions like distant universities” (p. 390).

An area of importance is the recent debate on the role of indigenous 
peoples’ knowledge in responding to environmental change. This debate 
includes (1) the nature of indigenous knowledge versus scientifi c or mod-
ern knowledge production, and (2) culture versus nature. Since the early 
1980s, there has been an increasingly intense debate on the forces and driv-
ers behind the shaping of landscapes, the ecological character of ecosys-
tems such as rainforests, and thus the extent of indigenous peoples’ agency 
and historical capacity to respond to environmental change. A branch of 
this debate discusses how important biological resources are preserved in 
the absence or presence of human activity.

Role of Indigenous Peoples’ Knowledge and Its Articulation

Indigenous peoples’ knowledge and its articulation, combined with other 
forms of knowledge (for example, modern scientifi c knowledge), can play 
a role in crafting adaptation responses. Discussing the Achuar of the Ecua-
dorian Amazon, Descola (1994) presents the debate addressing the articu-
lation of knowledge systems. He shows how the quality and diversity of 
the material outcomes of activities like gardening depend on the ability to 
draw on insights developed through cultural logic, rather than on what he 
calls “the sphere of practical reason” (such as environmental constraints 
and access to available workforce). A further understanding of this cultural 
logic requires a closer look at the production and reproduction of knowl-
edge, eliciting the relevant learning processes and exploring the mutually 
related practices and institutions (Kronik 2001).
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The idea that objective and universal knowledge is free of the infl uence 
of special interests is not in confl ict with the positivist notion of one objec-
tive truth. However, other lines of thought must be consulted to understand 
how different individuals can view the same phenomena differently. Unlike 
positivism, social constructionism emphasizes the negotiation of processes 
leading to the establishment of knowledge, claiming that all knowledge 
and facts are products of complex processes of inquiry, negotiation, and 
institutionalization (Latour 1999). Positivism and essentialism, with their 
faith in absolute objective truth, cannot explain this. Within the framework 
of social constructionism, facts are seen as constructs developed out of 
culturally and historically specifi c contexts (McCarthy 1996; Burr 1995). 
In other words, facts are dealt with as fabricated knowledge. So, whenever 
one refers to knowledge as information or fact, it comes with the baggage 
of social and cultural history. 

Beginning in the early 1980s, a group of academics and practitioners 
embarked, implicitly or explicitly, on a political project to counter the 
centralized, technically oriented, (mega-)project solutions to develop-
ment, addressing in part the failure of the “green revolution” technolo-
gies to reach the poorest farmers (Agrawal 1995; Chambers and Jiggins 
1986). One of the most infl uential local knowledge proponents, Cham-
bers (1980), emphasizes inequality, power, and sense of prestige as some of 
the differences in relation to modern scientifi c knowledge. He claims that 
scientifi c knowledge “is centralized and associated with the machinery of 
the state; and those who are its bearers believe in its superiority” (p. 2). 
Indigenous technical knowledge, in contrast, is scattered and associated 
with low-prestige rural life. Even those who are its bearers may believe it 
to be inferior (Agrawal 1995; Chambers 1980). This was part of a politi-
cal project to establish a dichotomy between rural people’s knowledge and 
western, scientifi c knowledge of modernity. Separately as well as together, 
the academics and practitioners involved conceptualized what they saw as a 
body of knowledge that had as its main common denominator its difference 
from scientifi c knowledge. The concept of local knowledge springs from a 
process of politicization that has shaped the ways in which it is understood 
today. As argued by Bebbington (1994), the fi rst sense in which local/indig-
enous knowledge is constructed is as a concept within an academic com-
munity. Simply by naming it, this community of scholars and practitioners8 
has created the idea that such a coherent body of knowledge exists.

Another epistemological paradigm maintains that local knowledge 
is based on whether a knowledge system can be considered closed or 
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open. Within this paradigm, cultural fl ows bring in new insights not tied 
to a specifi c location or context. These insights challenge established 
explanations, arguing that knowledge systems are context-driven rather 
than adhering to any sense of universal truth. Hence, all knowledge 
production will depend on contextual conditions and relations. Descola 
(1994), Giddens (1979), Sahlins (1985), and others more recently have 
demonstrated that there is no such thing as a closed knowledge system. 
All types of knowledge constitute both empirical ideas and the princi-
ples that underlie their formation, organization, and meaning. All types 
of knowledge production are infl uenced by many sources, in varying 
forms and to varying degrees, including modern ideas and technologies. 
Giddens argues that the imagined closed character of a system is opened 
when people, as part of their practices, interpret concepts into a different 
context than the system. 

Is local knowledge produced by different processes than scientifi c knowl-
edge? Bell (1979) and Howes and Chambers (1979) offer two contrasting 
views. Howes and Chambers, seemingly inspired by Lévi-Strauss (1962), 
present the notion of bricolage, which proposes that local and scientifi c 
knowledge production differs with respect to analytical capacity. In their 
words, “An important difference between science and ITK [indigenous 
technical knowledge] lies in the way which phenomena are observed and 
ordered. The scientifi c mode of thought is characterized by a greater ability 
to break down data presented to the senses and to reassemble it in different 
ways” (p. 6). Additionally, a parallel body of literature critically examines 
the nature of knowledge production. Authors like Haraway (1988), Knorr-
Cetina (1995), and Latour and Woolgar (1986) have documented how 
different representations of scientifi c production are inherently related to 
the contextual conditions under which they are made. These fi ndings con-
tribute to an understanding of scientifi c knowledge production as being 
developed and maintained within so-called cultures of science. Such cul-
tures are composed of, among other things, incentive structures, specifi c 
environments, and varying types and degrees of infl uence and demands 
that certain clients exert on knowledge production. Authors like Harding 
(1994) and Horton (1967) call into question the claims of universality 
that often are made for science. Historically, there are good reasons to 
believe the research activities of Lévi-Strauss and Bell have been formal-
ized into institutions, specializations, and complex learning systems. Lévi-
Strauss (1962) and Rhoades and Nazarea (1999) speak against the earlier 
and more common notion that traditional knowledge is generated either 
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from a conscious pursuit arising from a pressing “need to know” or from 
“accidental circumstances.” Lévi-Strauss argues that indigenous peoples 
not only have developed impressive folk taxonomies and invaluable tech-
nologies, such as pottery making, weaving, and agriculture; but also have 
demonstrated highly developed knowledge processes and social mecha-
nisms in developing these taxonomies and technologies. 

Knowledge Institutions—Developers and Stewards 
of Knowledge and Refl exive Capacity

Basic to many Amerindian9 peoples’ understanding of the relationship 
between society and nature is the notion of maintaining balance. Thus, 
many indigenous peoples believe that human, natural, and cosmological 
realms are linked; and that these realms need to be in balance or equi-
librium. These balances constantly are in fl ux, and living and acting 
involve negotiating them. So when changes occur—for example in climatic 
 conditions—people look to themselves, their social institutions, and their 
rituals for the causes of such imbalances. For instance, they may try to 
discover if there is something wrong with the way they conduct their own 
lives and may try to amend them. If this is not possible, they seek other 
means to restore the balance between the social and the natural. Although 
these cultural practices vary from place to place, they share a striving for 
balance, based on trusted social and cultural knowledge and practices.10 
Indigenous peoples’ knowledge systems are based on experimenting with 
nature, and they contain a stock of knowledge developed over time and 
passed on through generations. The ability to predict and interpret natural 
phenomena such as climatic conditions not only has been vital for sur-
vival and well-being; but also has been instrumental in the development of 
social structures, trust, and authority. In summary, there is a mutual infl u-
ence between the societal knowledge generation about nature’s cycles and 
certain cultural practices leading to the creation of cultural capital—which, 
in turn, is reproduced through practices and rituals. Cultural institutions 
are developed around these regularized practices and rituals; and they serve 
to maintain, develop, and dispute information and thereby contribute to 
the social generation of knowledge.

Social order and institutions exist in the minds of community mem-
bers and continuously are produced through ongoing activities (Garfi nkel 
1967). The “glue” of institutions is the shared meanings developed, 
maintained, and sanctioned among their members and affected outsiders. 
The institution thus is constructed and reproduced by its members, and 
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depends on their continued participation. People’s participation is subject 
to competing offers and constraints within the social context of which it is 
part. The resilience of an institution, therefore, is subject to its continued 
relevance for its members. However, institutions like knowledge do not 
necessarily change overnight. They, too, have a built-in, self-perpetuating 
dynamic shaped by routine activities and established, shared meanings. 
This inertia of institutions has a structural infl uence on people’s activities 
(Giddens 1984). From the common-sense idea that institutions and the 
people forming them have an interest in developing their knowledge of how 
to tackle a changing context, it follows that they also have an interest in 
strengthening their aggregate refl exive capacity. This strengthening may be 
achieved through strengthening the basic and specialized learning processes, 
by providing access to and encouraging participation in relevant institutions 
and practices, and by removing constraints to creative activities. 

How can knowledge systems play a role in crafting adaptation responses? 
Rather than the modernist distinctions between “natural” and “social” 
knowledge, future efforts to strengthen adaptation to and mitigation of 
climate change may benefi t from shifting the axis to emerging intersec-
tions between global and local knowledge. Comparative approaches can 
examine how local values contribute perspectives essential for the broader 
understandings now required to address global issues, such as how to deal 
with climate change. As Cruikshank (2001) emphasizes, both historical 
and comparative approaches take account of the power dynamics under-
lying any production of knowledge. At the same time, those approaches 
insist that local knowledge be taken seriously and given opportunities to 
interrogate scientifi c perspectives, a process already occurring in a variety 
of settings.11 

The current development of adaptation strategies and mitigation 
instruments may improve from accepting and institutionalizing a dialogue 
between global and indigenous peoples’ knowledge systems—not just to 
enrich them with context-dependent data, but also to see that the strate-
gies and instruments reach their objectives in the social context where 
they are targeted. The local and global perspectives contribute values, 
norms, and rules. 

All over the Americas, there are accounts of Amerindian peoples 
referring to the importance of human agency, choice, responsibility, and 
the consequences of human behavior (Kronik and Verner forthcoming; 
Cruikshank 2001).
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Main Challenges in Crafting Adaptation Responses 
from a Dialogue between Knowledge Systems

A conscious approach to adaptation and mitigation includes an under-
standing of how knowledge systems developed under different circum-
stances and with different drivers and processes will infl uence social insti-
tutions. However, some indigenous peoples are compelled to change their 
livelihoods so dramatically that they lose vital conditions for the devel-
opment and reproduction of their culture. Indigenous knowledge, insti-
tutions, and practices may be rendered superfl uous, lost, or temporarily 
forgotten. There is an urgent need to support and develop monitoring of 
the changing climate. This effort includes larger monitoring systems that 
provide reliable, responsive, and relevant local information, as well as 
local monitoring and forecast systems. These systems should be combined 
with access to knowledge on how to interpret these changes and impacts 
to local livelihood strategies; and they raise important issues about infor-
mation taxonomy, communication methods, and how to deal with uncer-
tain data. Some of the experiences are referred to in the Intergovernmental 
Panel on Climate Change report (Parry et al. 2007, pp. 591–605).

Indigenous peoples’ knowledge is treated primarily as historical and 
timeless data that can be merged into current plans and programs. How-
ever, this approach does not provide opportunities for understanding the 
specifi c political and historical circumstances that develop, maintain, and 
transmit indigenous knowledge. 

Necessary conditions for the development of indigenous peoples’ knowl-
edge and dialogue concerning the development of adaptation and mitiga-
tion instruments include political, social, and natural dimensions. To craft 
adaptation responses to local and global knowledge systems, negotiation, 
design, and implementation must be participatory so that relevant pro-
cesses, institutions, and practices are protected, consulted, and included.

Recent literature argues that the ability to withstand shocks and stresses 
to livelihoods is especially important in adapting to climate change and 
variability, and thereby is linked to vulnerability (Thomas et al. 2007). 
The World Bank (2000) links such factors as reliance on natural resources 
to high levels of vulnerability and low adaptive capacity in the developing 
world. However, as mentioned by Thomas et al. (2007) citing Salinger, 
Sivakumar, and Motha (2005), the resilience of human societies may be 
enhanced positively by people countering vulnerability, if wider dimensions 
of livelihood change permit this to occur (Robledo, Fischler, and Patiño 
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2004). These wider dimensions include well-functioning sets of regularized 
practices. Such institutions have been developed and actively maintained in 
indigenous communities; and they are a key identifi er of the well-being of 
indigenous communities and their responsive capacity to social changes.

Natural Versus Cultural Dimensions 

Until recently, research into the environmental history of Latin America 
has been infl uenced by antiquated Eurocentric myths (see Bowden 1992, 
and Turner and Butzer 1992). Endfi eld and O’Hara (1999b) argue that 
these myths have contributed to two allied explanations of environmental 
degradation. The fi rst explanation is suggestive of a pristine environment 
on the eve of conquest, with the inference that indigenous populations lived 
in harmony with the environment and refrained from altering the land-
scape, which then was devastated by European colonization and their 
land-use systems (Denevan 1992). The second explanation acknowledges 
the  negative impacts wielded by precontact land-use systems, but attri-
butes accelerated landscape degradation to the European introduction of 
plow agriculture and livestock (Shelter 1991; Sale 1990). The debate still is 
contentious with respect to the effect of indigenous peoples’ management 
of natural resources and landscapes. Whereas Betty J. Meggers (cited as a 
personal comment in Mann 2005, p. 4) and Dean Snow (1995) dispute the 
evidence that available data are misinterpreted based on perverse political 
correctness, and that the ethnohistorical record can be interpreted to sup-
port any agenda; other authors claim that indigenous populations all over 
Latin America had severe effects on their landscapes. Researchers show 
that, in the Amazon, indigenous peoples developed more than 12 percent 
of the entire region into anthropogenic or cultural forests, thus changing 
the ecological composition (Posey and Balée 1989, p. 2). For instance, the 
fl ood plains of Bolivia (fi rst photographed by Denevan in the 1960s) had 
been shaped by a prosperous society, one whose existence had been for-
gotten (Mann 2005; Balée and Erickson 2005). Preconquest landscapes 
also have been found modifi ed and severely degraded in many locations, 
with evidence of accelerated anthropogenic erosion spanning at least 
3,600 years (Endfi eld and O’Hara 1999a, p. 404; Frederick 1995; O’Hara, 
Metcalfe, and Street-Perrott 1994; O’Hara, Street-Perrott, and Burt 1993). 
Migration, death, the spread of diseases, and oppression, combined with 
new tenure systems and land-use practices from the conquest onward, 
had devastating effects on indigenous populations and resource manage-
ment. In Michoacán, Mexico, the environment was stressed further by 
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a combination of increasingly intense droughts (O’Hara, Metcalfe, and 
Street-Perrott 1994), resource monopolization by emerging haciendas 
(Endfi eld 1997), and the demographic pressure of a burgeoning mestizo 
population (Butzer 1992). What we can learn from this is that indigenous 
peoples have contributed to the shaping of the Latin American landscapes 
and ecosystems.

The term biodiversity generates images of peaceful landscapes, leisure 
time, exotic animals, and beautiful plants. For some people, biodiversity 
raises concerns about the loss of valuable resources; and it does not present 
itself as the highly contested question it actually is. Actors interested in using, 
conserving, and benefi ting economically from biodiversity are involved 
directly or indirectly in disagreements about the rights to access and owner-
ship of biodiversity and associated knowledge. The confl icts over rights to 
knowledge and rights to plant genetic material certainly are among the most 
heated issues; and they provide insight into the current debate regarding the 
objectives and means of mitigation instruments, such as reducing emissions 
from deforestation and forest degradation (REDD) and biofuels. During the 
1990s, indigenous peoples’ organizations emphasized this debate. During 
this period, the apparently irreconcilable gap between indigenous peoples’ 
understanding of common property rights to biodiversity and associated 
knowledge, on the one hand, and the biotechnological industry’s demands 
for universal intellectual property rights based on patents, on the other, had 
become a point on the international agenda. Until the late 1970s, both the 
International Union for Conservation of Nature and the World Wildlife 
Fund favored establishing national parks as a key strategy to protect wildlife 
and their habitats from so-called destructive human activities (Myers 1984). 
The “fencing, policing and management strategy” has created a series of 
confl icts with the original users of these areas and among different interest 
groups within the conservation movement. The internal dispute largely was 
between actors with predominantly aesthetic motivations and those with a 
predominantly “natural-historical” motivation.

New Interests and New Players on the Scene

During the late 1980s, utilitarian and ethical motives for the conservation 
of biodiversity were being merged. Conservationist and broader environ-
mental or developmental institutions began to develop common objectives, 
policies, strategies, and concrete actions. Other actors (such as indigenous 
peoples’ organizations, industry, and academics) published their concerns 
in response to these efforts. They raised issues about intellectual and other 
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kinds of property rights, benefi t sharing, cultural diversity, and local knowl-
edge. The structure of the international arena was changing, and new legal 
instruments began to emerge. One of the major results of this process is 
the new space for negotiation where adversaries can share at least one 
goal—a successful resolution of the confl ict (Fowler 1994). However, to 
get this far—in fact, to enter into such negotiations constructively or at 
all—relevant stakeholders must realize that they have something to gain 
from such negotiations.

Adaptation and Mitigation 

This section explores the role of indigenous peoples in the context of adap-
tation to and mitigation of climate change. 

Adaptation

The notion of adaptation has been well debated in relation to indigenous 
peoples. Before it was linked to human systems by Steward (1937), it could 
be traced back to evolutionary biology, which refers to an organism or 
system’s ability to cope with environmental stress in order to survive and 
reproduce (Futuyma 1979; Smit and Wandel 2006). Steward uses “cultural 
adaptation” to describe the adjustment of societies to the natural environ-
ment through subsistence activities (Butzer 1989). Denevan (1983) defi nes 
cultural adaptation as a “process of change in response to a change in inter-
nal stimuli, such as demography, economics and organization” (p. 401), 
thereby broadening the range of stresses to which human systems adapt 
beyond just the biophysical (Smit and Wandel 2006). Denevan (1983) fur-
ther considers cultural practices, which enable human societies to develop 
and survive, as adaptations and believes these can be recognized analyti-
cally on the bases of behavior and innovation. Butzer (1980) was among 
the very fi rst to link climate change to adaptation, connecting human inge-
nuity and long-term planning with predictions of climate change effects on 
world food supplies.

Mitigation 

In Latin America, many rural populations are affected by climate change and 
variability (Kronik and Verner forthcoming). Currently, mitigation efforts 
from the local to the global level are being developed, and modalities are 
being negotiated. Instruments such as hydropower dams, biofuels, and  forest 
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protection schemes—originally developed to meet other objectives—are 
being rediscovered within the climate change debate as both panacea and 
reason for concern. In addition to biofuels, one of the more discussed 
instruments is avoided deforestation, REDD. For Latin America and the 
Caribbean, where the burning of forests is one of the main sources of 
greenhouse-gas emissions, the rights of indigenous peoples and their role 
in protecting forest areas are particularly relevant. Recent studies show 
that areas governed by indigenous peoples are less prone to deforestation. 
This growing international recognition was fought for by indigenous peo-
ples’ organizations and advocates, who claim indigenous peoples’ rights 
to land and resources based on the benefi cial effect of indigenous practices 
in support of biodiversity. Nepstad et al. (2006) shows that the inhibi-
tory effect of indigenous lands on deforestation was strong after centu-
ries of contact with national society. Indigenous lands occupy one fi fth 
of the Brazilian Amazon—fi ve times the area under protection in parks—
and currently are the most important barrier to Amazon deforestation 
(Nepstad et al. 2006, p. 65). As the protected-area network expands in 
the coming years to include 36–41 percent of the Brazilian Amazon, the 
greatest challenge will be successful reserve implementation in areas at 
high risk of frontier expansion. This success will depend on broadly based 
political support.12 Therefore, it is important to be thinking in terms of 
indigenous peoples’ rights when designing and negotiating the new miti-
gation instruments. Lessons learned from the biodiversity and protected-
area debate of the past two decades bring useful insights to the shaping of 
these instruments. Support for indigenous rights may help governments 
achieve carbon emission reduction targets.

In indigenous communities, cultural institutions play a signifi cant role in 
the adaptation to climate change and variability. As regularized practices, 
these institutions are important in shaping natural resource management 
(World Bank 2002, 2006). In addition, cultural institutions have the poten-
tial to play an important role in the context of mitigation instruments, such 
as the implementation of forest protection policies. So far, only limited 
knowledge is available on the role of cultural institutions in the context of 
climate change and variability. Indigenous peoples have an important role 
in adaptation—by promoting the incorporation of experience with new 
and previously unknown phenomena (changing climate, and thus fl ora and 
fauna)—and perhaps in the context of mitigation. Several Latin American 
and Caribbean countries currently are launching programs aimed at gener-
ating direct or indirect benefi ts in terms of REDD.
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Conclusion

The research conducted by Kronik and Verner (forthcoming) brings out 
fi ve important messages. First, adaptation and mitigation will fall into a 
certain context. This context includes social, economic, and natural forces 
as well as actors. Second, social, political, cultural, and environmental 
forces determine vulnerability in terms of exposure and sensitivity; and 
they shape local adaptive capacity. Third, larger processes and instruments 
such as rights, laws, and economic drivers are at least as important to 
address as are local-level adaptation and mitigation. Fourth, no adaptation 
is started for climate change purposes alone. It is imperative to incorporate 
adaptation into overall development policies, plans, and programs. Fifth, 
cultural values that deal with uncertainty and variability, developed within 
indigenous peoples’ institutions over time, may be the main contribution in 
developing adaptation and mitigation strategies. 

It has become apparent that indigenous peoples’ knowledge is vast with 
respect to natural resource management in Latin America; that it continu-
ally is being produced and maintained through social processes; and that 
these processes depend on social, cultural, and biophysical conditions, 
as well as on access to certain natural resources. When these conditions 
change, knowledge production also may change. Drawing on the fi ndings 
from Kronik and Verner (forthcoming) and the above analyses, we can see 
that the capacities to adapt to climate change are under stress in the major 
ecogeographical regions of Latin America and the Caribbean. However, 
we also may see that indigenous peoples’ knowledge plays a signifi cant 
role in the protection of large ecosystems, and that it will be diffi cult to 
achieve climate change adaptation and mitigation without taking action to 
strengthen the necessary conditions for continued use and development of 
indigenous knowledge. 

Adaptive capacity is based on available assets and conditions such as 
knowledge, impact intensity, and the level of vulnerability. These assets 
and conditions will vary among different indigenous peoples, depending 
on cultural features, social capital, productive practices, socioeconomic 
contexts, and political situations. Thus, indigenous peoples have to adjust 
their livelihood strategies to an altered environment, the disruption of the 
agricultural calendar, droughts, heavy rains, and the changing of water 
fl ows. In some cases, they cannot fi nd answers to their needs in their tool-
box of cultural knowledge and adaptation strategies—a problem that is 
compounded by the lack of state institutions and that ultimately leads to 
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increased migration and social change. The combined pressure of climate 
change–induced decreased access to a resource, the institutional vacuum, 
the loss of esteem for authorities, and the loss of trust in cultural knowledge 
adds threats to traditional culture and religion and accentuates the need to 
address governance. Moreover, access to information, mutual understand-
ing of the role of knowledge systems for the interpretation of the phenom-
ena and effects of climate change and variability, and access to resources 
and relevant institutional capacities need to be improved. 

Indigenous peoples’ knowledge also has an important positive role in 
the context of adaptation. The current processes, through which tradi-
tional knowledge is lost on the current generation of farmers, jeopardize 
adaptation to the climate changes. For example, today there are few farm-
ers who remember and use indicators such as the behavior of birds and 
insects—indicators that guided their predecessors in the agricultural calen-
dar. Certain adaptation measures actually may turn out to be maladapta-
tion. Take the case of expansion into new crops, such as irrigated onion, 
which will affect the use of other natural resources, such as soil and water. 
Combining indigenous peoples’ knowledge, both in terms of agricultural 
techniques and the interpretation of biological indicators of change, with 
other local and government-supported adaptation schemes will enhance 
the effort’s probabilities of success and cost effectiveness.

In the Latin American and Caribbean region, it is diffi cult to imagine that 
there can be much success with REDD without indigenous peoples’ partici-
pation simply because they control (and often own) large tracts of dense 
forest. During recent years, indigenous peoples’ organizations and networks 
have expressed serious concern over having their autonomy and authority 
undermined by entering into government-negotiated REDD agreements. It 
is necessary to fi nd ways of recognizing and entering into agreements with 
indigenous peoples in areas such as forest protection, if they are to become 
an effective part of climate change mitigation mechanisms in the region.

Notes

  1. As an example of the literature limitations, consider the bibliographical data-
base ISI Web of Knowledge, and our experience with it. The database com-
prises the Social Science Citation Index (1956 forward), the Science Citation 
Index Expanded (1900 forward), and the Arts and Humanities Citation Index 
(1975 forward), as well as the huge collection of environment and development 
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literature of the Danish Centre of International Studies and Human Rights. 
Nonetheless, database searches including the terms “indigenous,” “climate 
change,” and “social impact” gave zero hits.

  2. Relevant combinations of search terms—such as social impact/livelihood/
institution*/health, with indigenous/tribal/native/cultur*/, and climate change/
drought/season*/fl ood/precipitation/glaciers/hurricane*—have been made to 
identify and substantiate principal sources and debates (supplemented with 
the “snowball method”) with the risk of focusing more on certain research 
areas than others.

  3. The fi eldwork strategy is further elaborated in Kronik and Verner 
(forthcoming).

  4. It is uncertain how annual and seasonal mean rainfall will change over north-
ern South America, including the Amazon forest. In some regions, there is 
qualitative consistency among the simulations (rainfall increasing in Ecuador 
and northern Peru, and decreasing at the northern tip of the continent and in 
the southern portion of northeast Brazil). 

  5. Indigenous peoples are an important and diverse segment of many Latin 
American countries. There is some debate about how many indigenous 
individuals there are in Latin America. National statistics estimate around 
28 million; other estimates range from 34 to 43 million, refl ecting the use of 
various defi nitions and calculation methods (see Layton and Patrinos 2006). 
The public policy ramifi cations of estimating population size are widely 
recognized as infl uencing the degree to which access to services, resources, 
and rights is given or limited. In table 6.1, the best available estimates have 
been gathered from various sources to provide an overview of the number of 
indigenous peoples, the number of indigenous individuals, and the relative 
sizes of the indigenous and national populations.

  6. Convention 169 concerns indigenous and tribal peoples in independent 
countries.

  7. This knowledge is variously referred to as indigenous knowledge, local 
knowledge, indigenous technical knowledge, or traditional ecological 
knowledge.

  8. The community of scholars and practitioners is identifi ed by the follow-
ing works: Altieri (1987); Chambers, Pacey, and Thrupp (1989); Gliessman 
(1990); Warren, Slikkerveer, and Brokensha (1991); Warren, Slikkerveer, and 
Titiola (1989).

  9. “Amerindian” refers to the indigenous peoples of the Americas.
10. For further analyses of traditional climate knowledge in the Andes, see Orlove, 

Chiang, and Cane (2000). 
11. See also Agrawal (1995), Cronon (1992), Cruikshank (2001), Kearney (1994), 

Sillitoe (1998), Watson-Verran and Turnbull (1995), and Usher (2000).
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12. “From satellite-based maps of land cover and fi re occurrence in the Brazilian 
Amazon, the performance of large uninhabited parks (> 10.000 ha) and inhab-
ited (indigenous lands, extractive reserves, and national forests) reserves were 
compared . . . No strong difference was found between parks and indigenous 
peoples’ lands. However, uninhabited reserves tended to be located away from 
areas of high deforestation and burning rates, while in contrast, indigenous 
lands were often created in response to frontier expansion, and many pre-
vented deforestation completely, despite high rates of deforestation along their 
boundaries” (Nepstad et al. 2006, p. 65). 
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C H A P T E R  7

Local Institutions and Adaptation 

to Climate Change

Arun Agrawal

The popular consensus on the reality of climate change, its human causes, 
and the severity of its impacts may not be very old, but most scholarly and 
policy literature holds that poor, natural resource–dependent, rural house-
holds will bear a disproportionate burden of adverse impacts (Mendelsohn 
et al. 2007; Kates 2000). Certainly, in many parts of the world, these effects 
already are in play, with potentially disastrous consequences for the poor 
(Adger et al. 2007; Adger, Arnell, and Tompkins 2005). But the rural poor1

have successfully faced threats linked to climate variability in the past, even 
if climate change likely will increase the expected frequency and intensity 
of such threats (Mortimore and Adams 2001; Scoones 2001). Whether his-
torically developed adaptation practices among the rural poor will be suc-
cessful depends crucially on the nature of prevailing formal and informal 
rural institutions.2

Adaptation to climate change is highly local, and its effectiveness 
depends on local and extralocal institutions through which incentives for 
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individual and collective action are structured. Not only have existing insti-
tutions affected how rural residents responded to environmental challenges 
in the past, but they are also the fundamental mediating mechanisms that 
will translate the impact of external interventions to facilitate adaptation 
to climate change in the future. Institutional arrangements structure risks 
and sensitivity to climate hazards, facilitate or impede individual and col-
lective responses, and shape the outcomes of such responses. Understand-
ing how they function in relation to climate and its impacts, therefore, is a 
core component in designing interventions that can infl uence the adaptive 
capacity and adaptation practices of poor populations positively.3

Historical experience and knowledge about adaptation possibilities are 
crucial to future policy formulation regarding adaptation. This is because 
the specifi c nature of climate change impacts continues to be uncertain 
(especially for small territorial units),4 even though it is evident that the 
general impacts of climate change will be striking and long lasting if cur-
rent trends continue. Future efforts to address climate change and craft 
strategic initiatives to enhance the rural poor’s adaptive capacity, therefore, 
can profi tably examine historical adaptive responses, their institutional con-
texts and correlates, and the role of institutions in facilitating adaptation. 

This chapter assesses the role of institutions by proposing an analytical 
classifi cation of historically observed adaptation practices. It then uses the 
familiar distinctions among public, civic, and private domains to survey 
important recent work on adaptation; and outlines a framework through 
which to view the relationships among adaptation to climate change, live-
lihoods of the rural poor, and the role of institutions in facilitating exter-
nal support for adaptation.5 The institutions, adaptation, and livelihoods 
framework illustrated in fi gure 7.1 shows the critical role that institutions 
play in climate adaptation. Institutions structure the impacts of climate 
risks on households in a given ecological and social context; and they 
shape the degree to which households’ responses are likely to be oriented, 
individually or collectively. They also mediate the infl uence of any external 
interventions on adaptation practices. 

The argument related to institutions, adaptation, and livelihoods is 
based on comparative static analysis, where changes in institutions them-
selves as a result of climate change are not explicitly taken into account. 
Certainly, institutions are not static entities; they are likely to change even 
more as a result of the changing calculations of advantage and the nature 
of political interactions among relevant decision makers than because of 
climate impacts—but the chapter focuses more on their mediating role and 
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impacts on outcomes than on how climate changes will also affect local 
institutions. That question—how climate hazards of different kinds will 
affect institutions—is important, but it is not the subject of this chapter.

After briefl y examining the relationships among climate-related vul-
nerabilities, adaptation practices, institutions, and external development 
interventions in the second section, the chapter develops a typology of 
adaptation practices (third section). It then applies the typology to the 
extensive data set on coping and adaptation strategies, generated by the 
United Nations Framework Convention on Climate Change (UNFCCC) 
(fourth section). The analysis of the 118 cases of adaptation drawn from 
the UNFCCC database permits three conclusions about climate adaptation 
and the role of institutions in adaptation, particularly for rural contexts: 
(1) local institutions play a central role in all observed adaptation efforts 
and practices, (2) civil and public sector organizations are key to local adap-
tations, and (3) private sector and market forces have been less important 
to adaptation in the studied cases. These fi ndings, their explanation, and 
their implications are discussed in the concluding section of the chapter. 

Climate Change, Vulnerability, and Adaptation

Consider a familiar example. A climate-related shock to livelihoods—for 
example, a drought in a semiarid region—has the potential to devastate the 

Source: Author’s illustration.
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livestock owned by a household. Development interventions that increase 
the milk or meat yields from herds without increasing their capacity to 
survive in the face of fl uctuations in fodder availability may increase total 
yield for the herd owner, but fail to smooth fl uctuations across time periods. 
In the same agroecological context, privatization of land parcels can increase 
tenure security and encourage landowners to invest in the improvement of 
territorial infrastructure. But improvements may yield indifferent returns 
because of spatial and temporal fl uctuations in rainfall that exacerbate 
household- and community-level vulnerability. However, if land is under 
open access in dry seasons, livestock-owning households can migrate 
to take opportunistic advantage of areas where forage is available—
indeed, this is the strategy many of them use in drier areas of western 
India, Mongolia, and sub-Saharan Africa (Agrawal 1999). On the other 
hand, development of drought-resistant breeds of cattle and land tenure 
regimes that permit mobility may lead to lower overall output in terms 
of fodder, milk, or meat, but also may go together with greater capacity 
to withstand climatic variability.

Climate Vulnerability

Among the most important impacts of climate change on poor and vulner-
able people are greater variability in temperatures and precipitation over 
time and across space and the impacts of such variability across asset types 
and households. With increasing climate variability, development interven-
tions that do not attend to vulnerability, adaptive capacity, and resilience 
may worsen the circumstances of those they seek to benefi t. Efforts to 
address vulnerability of the poor and to improve adaptive capacity require 
deeper attention to institutions at multiple scales and careful planning to 
ensure that institutions can work to help poorer groups who are most at 
risk from increasing volatility in climate phenomena and its human impact. 
These groups live close to subsistence margins, and variations in earnings 
and livelihoods capabilities are far more likely to plunge them below the 
margin, compared with those relatively well-off people who can draw on a 
variety of capital assets and institutional networks in times of stress. 

In considering climate impacts, it is necessary to attend to their fre-
quency, periodicity, intensity, and timing to understand how they affect 
adaptive capacity. The dynamics of risk exposure can be crucial in deter-
mining both the sensitivity and adaptive capacity of social groups and 
households. Repeated and unpredictable exposure to risks can drastically 
reduce the ability of even those households with high adaptive capacity to 
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cope or respond effectively to risks. Thus, the adaptive capacity of a house-
hold or community may be depleted signifi cantly as a result of a recent 
major shock to its livelihood and assets; similarly, households and commu-
nities that face regular occurrences of particular climate hazards are more 
likely to have developed adaptive responses over time, as long as the scale 
of the hazard is not great enough to wipe them out of existence. 

In terms of intensity, frequency, regularity, and predictability, the 
dynamics of climate impacts are evidently related to the vulnerability of 
groups experiencing them. Irregularly and unpredictably repeated high-
intensity environmental shocks will have the worst impacts on household- 
and community-level vulnerability. But vulnerability is also a function of 
the nature and types of assets that households and individuals possess. 
Human capital in the form of training, skills, and knowledge; social capi-
tal in terms of relationships and institutional access; fi nancial capital in 
terms of liquid and nonliquid assets; natural capital in terms of available 
natural resources; and built capital in terms of infrastructure resources can 
all reduce the vulnerability of different social groups and households to cli-
mate variability and change-related impacts. In that sense, most adaptation 
choices that households and communities make depend on the nature and 
combination of assets and opportunities to which they have access. 

Most recent studies on climate change have drawn on earlier work on 
vulnerability (Bohle et al. 1993; Watts and Bohle 1993), and highlight the 
fact that vulnerability to climate change is a function not only of biophysical 
outcomes related to variations and changes in temperature, precipitation, 
topography, and soils; but also of sociopolitical and institutional factors 
that can vary signifi cantly at a relatively fi ne scale (Adger 2006). Structural 
and group characteristics such as gender, caste, race, ethnic affi liation, indi-
genity, and age—even when they are not consistent predictors—are often 
related closely with vulnerability. The degree to which they are associated 
with vulnerability tends to depend on location- and culture-specifi c fac-
tors; so, although climate change is a global phenomenon, adaptation to 
climate impacts inevitably and unavoidably is local (Ribot 1995; Blaikie 
et al. 1994).

Climate Vulnerability and Institutions

Although households and communities historically have used many differ-
ent strategies to adapt to climate variability and the vulnerability result-
ing from it, their capacity to adapt depends in signifi cant measure on the 
ways institutions regulate and structure their interactions, both among 
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themselves and with external actors. All efforts to adapt depend for their 
success on specifi c institutional arrangements because adaptation never 
occurs in an institutional vacuum. Property rights and other institutions 
regulate access to resources and exposure to risks. Institutionalized moni-
toring and sanctioning in cases of individual or collective infractions of 
existing institutional rules are crucial for effective institutional functioning. 
Institutional rules about information sharing—even when informal—often 
help reduce vulnerability by facilitating ex ante planning and action. No 
wonder many indigenous pastoralist systems developed strong norms of 
information storage and exchange regarding spatial and temporal variabil-
ity in precipitation and range productivity (Nyong, Adesina, and Elasha 
2007; Agrawal 1999).

Indeed, the role of institutions at multiple scales, including local con-
texts, is accepted broadly in many analyses of climate and adaptation 
(Young and Lipton 2006; Batterbury and Forsyth 1999). But relatively 
little of the existing work has undertaken a careful or systematic analysis 
of the different types of institutions relevant to different forms of climate 
hazards–related adaptation, the different roles of local institutions in the 
context of adaptation, or the features of institutions that are most impor-
tant for successful adaptation in rural contexts in the developing world 
(however, see Bakker 1999).

Types of Local Institutions. In examining the role of local institutions in 
facilitating adaptation, the familiar threefold classifi cation of civic, public, 
and private institutions—primarily in their formal (and where relevant, 
informal) form—serves as a useful starting point. In many contexts, formal 
local institutions and organizations work in ways that promote informal 
processes, and these interactions can be vital to adaptation. Furthermore, 
although the analytical distinctions among these different types of organi-
zations are important to bear in mind, in their functioning these organi-
zations often enter into partner relationships and promote cross-domain 
collaborations.

There are strong reasons to believe that such partnerships among 
civic, public, and private organizations can prove extremely important in 
addressing climate hazards–related adaptation. Figure 7.2 proposes a sche-
matic representation of such partnerships and collaborative arrangements 
as a fi rst step in analyzing how institutions in the three spheres can work 
jointly to help facilitate adaptation. 

Institutional partnerships have become especially common in the envi-
ronmental arena and in the context of development projects. In many 
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instances, government agencies have sought to manage resources 
more effectively by partnering with civic bodies; to reduce pollution 
by working with corporations; to implement development projects in 
partnership with nongovernmental organizations; or to decentralize 
control over administrative functions and outsource important func-
tions related to accounting, recordkeeping, fi nancial management, and 
project  monitoring and evaluation.

Figure 7.2 thus not only suggests the possibility of institutional 
partnerships across the civic-public-private domains in the context of 
climate adaptation, but also highlights the importance of such part-
nerships. A number of people have called climate change one of the 
greatest market failures of human history. It is clear that adaptation to 
climate change will require the concerted efforts of decision makers in 
diverse institutions across multiple scales. 

Roles of Local Institutions. Broadly speaking, different local institutions 
shape the effects of climate hazards on adaptation and livelihoods in three 
important ways: 

1. Local institutions structure environmental risks and variability, and 
thereby the nature of climate impacts and vulnerability. 

2. They create the incentive framework within which outcomes of indi-
vidual and collective action unfold.

Source: Agrawal and Lemos 2007.

Note: CBNRM = Community-Based Natural Resource Management; CDM = Clean Development Mechanism.

Figure 7.2. Schema of Collaborative Institutional Arrangements for Environmental 
Action in the Context of Climate Change
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3. They are the media through which external interventions reinforce or 
undermine existing adaptation practices.

Local institutions play a crucial role in infl uencing the ex ante adaptive 
capacity of communities and the adaptation choices made ex post by com-
munity members. The above example also shows the importance of close 
connections between local and higher-level institutions, and the extent to 
which such connections enable rural residents to leverage their member-
ship in local institutions for gains from outside the locality. Indeed, the 
critical role of institutions is underscored repeatedly in studies of adaptive 
capacity and adaptation choices (Ivey et al. 2004; Adger 1999).

Local institutions structure livelihood impacts of climate hazards 
through a range of indispensable functions they perform in rural contexts. 
Institutional functions include information gathering and dissemination, 
resource mobilization and allocation, skills development and capacity 
building, leadership, and means of connecting with other decision makers 
and institutions. Each of these functions can be disaggregated further, but the 
extent to which any given institution performs the above functions depends 
largely on the objectives with which the institution was formed, and on the 
problems it has come to address over the course of its existence.

Climate Impacts and Types of Adaptation

Two relatively recent major surveys of climate change and its impacts have 
identifi ed many areas in which there now is signifi cant scientifi c consensus 
substantiating claims of the adverse impacts of climate change on agricul-
tural, food, water, social, and ecological systems (Parry et al. 2007; Solo-
mon et al. 2007; Stern 2006). There also is a well-developed body of work 
around the key concepts of vulnerability, resilience, and adaptation in the 
context of global environmental change. This evidence suggests climate 
change will stress existing livelihood options and, even more important, 
will make them more unpredictable because of the increased volatility in 
climate impacts (Yohe and Tol 2002; Rosenzweig and Parry 1994). 

The problem of increased volatility and risk resulting from climate 
change is especially important. It means that many more vulnerable house-
holds periodically can be driven into destitution and hunger, and can fi nd 
it diffi cult to recover. This is because, by defi nition, the incomes and liveli-
hoods of poorer, more vulnerable households are closer to the lines between 
adequate subsistence, malnutrition, and starvation. The role of rural local 
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institutions in this regard is crucial. Not only do institutions infl uence how 
households are affected by climate impacts; they also shape the ability of 
households to respond to climate impacts and to pursue different adapta-
tion practices, and they mediate the fl ow of external interventions in the 
context of adaptation. The nature of access of different households and 
social groups to institutions and institutionally allocated resources is a 
critical factor in their ability to adapt successfully.

It is clear, therefore, that development strategies and institutional inter-
ventions that focus simply or even mostly on improving aggregate ben-
efi ts to poor households, without taking into account how households 
can address fl uctuations in their livelihoods, are ill suited to address the 
impacts of climate change. There are two reasons why they are ill suited. 
Such initiatives ignore a key feature of climate-related stresses: they will 
make livelihoods more precarious. And interventions and strategies that 
focus on increasing aggregate benefi ts to poor households ignore rural 
poor people’s very real concerns about preventing starvation and desti-
tution. Indeed, a long tradition of scholarship in the social sciences has 
argued about the extent to which many rural households live close to the 
margins of subsistence (Scott 1976; Wolf 1969) and seek to avoid drops 
in livelihoods.

To strengthen the adaptive capacity of the rural poor population, govern-
ments and other external actors also need to understand, take advantage of, 
and strengthen already existing strategies that many households and social 
groups use singly or collectively. In different parts of the world, many rural 
communities already experience high levels of climate variability, and they 
have developed more or less effective responses to address such variability. 
Much of the Sahelian region, for example, faces extreme irregularity in 
rainfall, with recurrent droughts. A number of scholars have argued, based 
on available data, that annual rainfall levels in the region have declined 
together with increases in interannual and spatial variability and the inten-
sity of drought events (Tarhule and Lamb 2003; Hulme et al. 2001). In 
response, farmers have adapted their farming, livestock-rearing, and other 
income-generating activities to achieve some degree of sustainability in their 
livelihoods (Nyong, Adesina, and Elasha 2007; Blanco 2006). 

Increases in environmental risks as a result of climate change can be 
classifi ed in many ways: short-term versus long-term, those resulting from 
sudden disasters versus those resulting from slow but secular changes 
in trends, predictable versus unpredictable, and the like. In looking at 
household livelihood strategies, a particularly useful way to think about 
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climate-related risks is to examine how they affect livelihood capabilities 
over time, across space, across asset classes, and across households. Those 
four types of risks to livelihood comprise the major conceptual categories 
of the ways variability threatens the ability of households to secure liveli-
hoods. Thinking of adaptation in relation to these four forms of climate 
risks thus enables an analytically connected approach to classifying adap-
tation practices.

The basic adaptation strategies in the context of climate and other envi-
ronmental risks to livelihoods can be linked to the following fi ve analytical 
risk management categories: 

1. mobility—the distribution of risk across space
2. storage—the distribution of risk across time
3. diversifi cation—the distribution of risk across asset classes 
4. communal pooling—the distribution of risk across households
5. market exchange—the purchase and sale of risk via contracts, which 

may substitute for any of the other four categories when households 
have access to markets (Halstead and O’Shea 1989).

The effectiveness of these fi ve classes of adaptation practices is partly a 
function of the social and institutional contexts in which they are pursued. 
Where successful, these responses pool uncorrelated risks associated with 
fl ows of benefi ts from different classes of assets owned by households and 
economic agents. They also can enable a shift away from more risky eco-
nomic strategies to other, less risky ones.

The above classifi cation of adaptation practices is different from other 
classifi cations that view adaptation as proactive or reactive, individual or 
collective, spontaneous or planned. Although such other ways of think-
ing about adaptation are useful, they are not related to the basic types 
of risks that climate hazards pose; and, therefore, they are analytically 
fuzzier than the classifi cation proposed here. The classifi cation system pro-
posed here also undermines the often-proposed distinction between coping 
and adaptation,6 which essentially is dependent on the extent to which a 
given response to a climate hazard produces long-lasting effects on adap-
tive capacity. When climate hazards are repeated, the distinction between 
short-term and long-term adaptation (that is, coping versus supposedly 
real adaptation) breaks down, as does that between proactive and reactive 
adaptation. Furthermore, the fi vefold classifi cation of adaptation practices 
is equally relevant to coping and adaptation because both are intended to 
address environmental risks and stresses.
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Mobility, Storage, Diversifi cation, Pooling, and Exchange

Mobility is perhaps the most common and seemingly natural response to 
environmental risks. It pools risks across space, and is especially success-
ful in combination with clear information about the spatial and temporal 
distribution of precipitation. It is especially important as an adaptation 
practice for agropastoralists in sub-Saharan Africa, west and south Asia, 
and most dry regions of the world (Niamir 1995).

In the context of climate change, mobility sometimes has been viewed as 
a maladaptation, in which climatic stresses lead to involuntary migrations 
on a massive scale, with attendant social and political instabilities. This 
view is especially prevalent in many policy briefi ngs and papers (Purvis and 
Busby 2004; Schwartz and Randall 2003). However, mobility also is a way 
of life for large groups of people in semiarid regions, and a long-standing 
mechanism to deal with spatiotemporal variations in rainfall and range 
productivity. Therefore, whether mobility is considered a desirable adapta-
tion often depends on the status of the social groups in question. 

For agricultural populations, mobility often can be the last resort in 
the face of environmental risks and disruption of livelihoods (McGregor 
1994). For pastoralist and agropastoralist populations, however, efforts to 
limit mobility could lead to greater vulnerability and lower adaptive capac-
ity (Davies and Bennett 2007; Agrawal 1999). At the same time, frequent 
movement of people with their animals raises particularly intricate ques-
tions about the role of institutions in facilitating adaptation. Most gover-
nance institutions are designed with sedentary populations as their target 
groups. To address the needs of mobile populations, the role of informa-
tion in tracking human and livestock movements, and the mobile provision 
of basic services such as health, education, credit, and marketing of animal 
products, are especially important to reinforce adaptive capacity. 

Storage pools and reduces risks across time. When combined with well-
constructed infrastructure, low levels of perishability, and a high level of 
coordination across households and social groups, it is an effective mea-
sure against even complete livelihood failures. As an adaptation practice 
to address risks, storage is relevant to individual farmers and communities 
to address food as well as water scarcities. Indeed, in light of the signifi -
cant losses of food and other perishable commodities all over the devel-
oping world, improvements in storage technologies and institutions have 
immense potential to improve rural livelihoods. 

Diversifi cation pools risks across the assets and resources of households 
and collectives. Highly varied in form, it can occur in relation to productive 



184 • SOCIAL DIMENSIONS OF CLIMATE CHANGE

and nonproductive assets, consumption strategies, and employment oppor-
tunities. It is reliable to the extent that benefi t fl ows from assets are sub-
ject to uncorrelated risks (Ellis 2000; Behnke, Scoones, and Kerven 1993; 
Sandford 1983). Diversifying households typically give up some returns in 
exchange for the greater security provided by diversifi cation. Davies and 
Bennett (2007) provide a striking example from the Afar pastoralists of 
Ethiopia. Many of them would be willing to live with some level of poverty 
in exchange for reduction in vulnerability. 

Communal pooling is an adaptation practice that involves joint own-
ership of assets and resources; sharing of wealth, labor, or incomes from 
particular activities across households; and/or mobilization and use of 
resources that are held collectively during times of scarcity. It pools risks 
across households. This practice is most effective when the benefi ts from 
assets owned by different households and the livelihood benefi t streams 
are uncorrelated. When a group is affected in a similar manner by adverse 
climate hazards—for example, fl oods or drought—communal pooling is 
less likely to be an effective response. 

Although communal pooling can occur in combination with mobility, 
storage, and diversifi cation, its hallmark is joint action by members of a 
group with the objective of pooling their risks and resources. Joint action 
increases the range of impacts with which collected households might have 
to deal, compared with the range of impacts individual households could 
have encountered. It also requires functioning and viable institutions to 
coordinate activities across households. It is one way for social groups—
especially those dependent on natural resources for their livelihoods—to 
enhance their capacity to adapt to the impacts of future climate change 
(Adger 1999). 

Market exchange may be the most versatile adaptation response. 
Indeed, markets and exchanges are a characteristic of almost all human 
groups; and they are a mechanism not only for adaptation to environmen-
tal risks, but also for specialization, trade, and welfare gains that result 
from specialization and trade at multiple scales. Market exchange–based 
adaptation practices can substitute for the other four practices when rural 
poor people have access to markets. But they are likely to do so mainly 
when there are well-developed institutions to facilitate market access. 
Furthermore, equity in adaptation practices based on market exchanges 
typically requires signifi cant attention to the institutional means through 
which access to markets and market products becomes available to house-
holds. In the absence of institutional mechanisms that can ensure equity, 
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the rural poor are less likely to benefi t from purely market exchange–
based adaptation. 

Infl uences on Adaptation Practices

The choice of specifi c adaptation practices is dependent on social and 
economic endowments of households and communities, as well as their 
ecological location, networks of social and institutional relationships, 
institutional articulation and access, and the availability of resources and 
power. For example, the poor are more likely to migrate in response to 
crop failure; the rich are more likely to rely on storage and exchange. This 
is because the rich are more likely to have institutionally secure access 
to resources that make forced migration unnecessary. Migration is more 
likely to be an effective long-term strategy for pastoralists and agropasto-
ralists confronting lower rainfall or range productivity, in contrast to set-
tled agriculturists. However, the ability to migrate depends on the nature 
of property institutions over pasturelands along the migration route. 

Similarly, whether households and communities can diversify into new 
occupations and assets depends not only on their ability to trade some level 
of returns for lowered risks, but also on access to capital, availability of 
skills training, and the effectiveness of agricultural extension institutions. 
The importance of institutions as the scaffolding on which households and 
individuals can coordinate their expectations and thereby create effective 
collective action has been demonstrated repeatedly. The success of market 
exchanges also depends on institutions able to reduce or eliminate problems 
of adverse selection, moral hazard, and burdensome transaction costs. 

In addition, the different adaptation practices discussed above have 
natural affi nities and incompatibilities. Storage and mobility tend not to 
go together. Other combinations complement each other: storage and 
exchange can play temporal variability against spatial variability (Halstead 
and O’Shea 1989). Diversifi cation similarly enables agricultural households 
simultaneously to reduce risks and reap the benefi ts of market exchange.

Adaptation, Institutions, and Livelihoods Framework: Case Evidence

This section uses evidence from the UNFCCC Coping Strategies Data-
base to assess comparatively the role of local rural institutions in facilitat-
ing adaptation. The database provides a useful review and summary of 
118 cases of adaptation worldwide.7 These cases form an empirical basis 
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for examining the distribution of adaptation practices, the role of local 
institutions in facilitating adaptation, and the means by which institu-
tions mediate between external interventions and improvements in local 
adaptive capacity.

The database on coping strategies contains many different types of 
cases, distributed across 46 countries, with the preponderance of the cases 
from Africa (45) and Asia (58). Although it is called the Coping Strate-
gies Database, it primarily includes examples that are what might conven-
tionally be thought of as adaptations to environmental variability—the 
use of particular labor-sharing techniques in agriculture, pooling of assets 
across households, use of different types of foods during different times 
of the year, building of local infrastructure, and the like. The inclusion of 
adaptation strategies in a database titled “Coping Strategies” shows the 
diffi culty of distinguishing empirically between the long-term and short-
term responses.

The information on different adaptation and coping practices is con-
tained as a description of each case. Thus, the UNFCCC’s database is not 
a searchable spreadsheet of information on variables for each case; rather, 
it is a set of documents and descriptions for each case. The cases were col-
lected by UNFCCC’s researchers, both as contributions from in-country 
experts and from the existing literature. The database was not designed 
to collect only cases illustrating the role of institutions in adaptation or, 
indeed, to favor collection of cases that exemplifi ed the role of a particular 
type of institution—civic, private, or public. Instead, the database and its 
cases combine in a single location the wealth of historical experience on 
adaptation and coping strategies. 

For the ensuing analysis in the chapter, all cases in the database were 
analyzed to derive the relevant information on adaptation strategies, their 
relationship to different kinds of local and external institutions, climate 
hazards, and types of external assistance available in a given case for adap-
tation and coping. The analysis of the strategies identifi ed and discussed in 
the 118 cases shows that they can be classifi ed either as individual illustra-
tions or examples of combinations of the fi ve different classes of adaptation 
practices described earlier: mobility, storage, diversifi cation, communal 
pooling, and market exchange. 

The evidence in the cases presents some useful, even provocative pat-
terns. Perhaps the most interesting ones concern the near-complete absence 
of mobility in the examined cases (see table 7.1), and the occurrence of 
exchange only in combination with at least one other type of adaptation 
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practice. It makes intuitive sense that, as an adaptation practice, market 
exchange should be possible only when households and communities also 
have adopted other adaptation practices to make something available for 
exchange. Table 7.1 also suggests that the most common classes of adapta-
tion responses are diversifi cation and communal pooling on their own, and 
diversifi cation plus exchange as a pair.

The data also show two other interesting patterns:

1. In nearly all cases, local institutions are required to enable house-
holds and social groups to deploy specifi c adaptation practices 

Table 7.1. Frequency Distribution of Different Classes of Adaptation 
Practices (n = 118) 

Class of Adaptation Practice Corresponding Adaptation Strategies Frequency

Mobility      1. Agropastoral migration

2. Wage labor migration

3. Involuntary migration

2

Storage      1. Water storage

2. Food storage (crops, seeds, forest products)

3. Animal/livestock storage

4. Pest control

11

Diversifi cation      1. Asset portfolio diversifi cation

2. Skills and occupational training

3. Occupational diversifi cation

4. Crop choices

5. Production technologies

6. Consumption choices

7. Animal breeding

33

Communal pooling      1. Forestry

2. Infrastructure development

3. Information gathering

4. Disaster preparation

29

Market exchange      1. Improved market access

2. Insurance provision

3. New product sales

4. Seeds, animals, and other input purchases 

1

Storage + diversifi cation Examples of combinations of adaptation classes 

are drawn from the strategies listed above.

6

Storage + communal pooling 4

Storage + market exchange 5

Diversifi cation + communal pooling 4

Diversifi cation + market exchange 25

Unidentifi ed 2

Total 122

Source: UNFCCC Coping Strategies Database.

Note: UNFCCC = United Nations Framework Convention on Climate Change. Frequency totals 122 (rather than 118) 

because four cases were instances of more than two forms of adaptation, occurring within the same case.
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(see table 7.2). In 77 cases, the primary structuring infl uence for 
adaptation fl ows from local institutions. In 41 cases, local institu-
tions work in conjunction with external interventions. Given that the 
cases included in the database were collected without regard to the 
role of institutions, the structuring importance of local institutions in 
the coping and adaptation cases shows, at a minimum, that they play 
a key role in adaptation at the local level. Even if one started with 
a prior assumption that institutions have no role to play in adapta-
tion, and considered the positive evidence about the important role 
of local institutions in nearly all the available cases, one would be 
forced to revise the initial belief substantially.

2. In all cases where external support is present, it is channeled through 
local formal and informal institutions to enable adaptation. The 
inference is evident: without local institutions, rural poor groups 
will fi nd it far costlier to pursue any adaptation practice relevant to 
their needs. 

Given the importance of institutions to adaptation practices, it is critical 
to attend to three issues. The fi rst issue concerns the distribution of institu-
tional types (civic, public, and private) in facilitating local adaptation. The 
second issue concerns how different types of institutions relate to different 
classes of adaptation practices. The third issue concerns the importance of 
understanding the distribution of different types of institutions in relation 
to their mediating role for external interventions. Figure 7.3, table 7.2, and 

Table 7.2. Combinations of Adaptation Practices and Institutions in the UNFCCC 
Database (n = 118)

Institutions

Practice Civic Public Private Public + Civic Private + Civic Total

Storage 8 0 0 3 0 11

Diversifi cation 19 0 1 12 1 33

Communal pooling 11 4 0 14 0 29

Storage + diversifi cation 2 0 0 2 0 4

Storage + exchange 4 0 0 1 1 6

Diversifi cation + exchange 13 0 4 5 4 26

Other 4 2 0 3 0 9

Total 61 6 5 40 6 118

Source: UNFCCC Coping Strategies Database.

Note: UNFCCC = United Nations Framework Convention on Climate Change. Boldface type shows important 

patterns in the data.
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table 7.3 provide an initial assessment in regard to these three questions, 
on the basis of the UNFCCC data.

Figure 7.3 provides a summary of the nature of institutional involve-
ment in adaptation practices at the local level. The data make evident two 
points. The fi rst point is that civic and public-plus-civic institutions are the 
ones most commonly involved in facilitating adaptation to climate change 
(in more than 80 percent of the included cases). Private or market insti-
tutions have played a role in facilitating or reinforcing adaptation in a 
very small proportion (less than 10 percent) of the cases. This fi nding is 
simultaneously a challenge and an opportunity to identify ways of creating 
incentives and partnerships involving the private sector and market actors 
more intimately in facilitating adaptation. 

Another salient pattern in the data is that local-level civic institutions, 
when functioning on their own, often tend to be informal institutions. How-
ever, when public institutions are involved in adaptation practices, their 
relationship far more often is with formal civic institutions. (See the distri-
bution of formal and informal institutional arrangements for  adaptation 

Source: UNFCCC Coping Strategies Database.

Note: UNFCCC = United Nations Framework Convention on Climate Change.

Figure 7.3. Formal versus Informal Institutions in Adaptation
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as refl ected in the bars for civic and public-plus-civic institutions in 
fi gure 7.3). One of the implications of these data is that there are poten-
tially signifi cant gains to be made by identifying ways of encouraging infor-
mal processes through formal interventions to facilitate adaptation and 
greater adaptive capacity. 

The second point made evident by the data concerns how different types 
of institutions correlate with particular combinations of adaptation prac-
tices. The UNFCCC data does not provide detailed evidence on the subject, 
but it is possible to generalize in a preliminary way, based on its information 
about how civic, public, and private rural institutions connect with differ-
ent classes of adaptation practices (see table 7.2).

Although the UNFCCC database does not provide enough information 
to make a detailed assessment of the subdivisions within the broad cat-
egories of civic, public, and private institutions, it does suggest that public 
and market institutions do not promote mobility;8 that public institutions 
only infrequently are associated with market exchange processes promot-
ing adaptation; and that when market actors are involved in adaptation 
practices, it is likely that they will assist exchange-based efforts. 

It also is clear that much of the institutional action is focused around 
civic and a combination of public and civic institutions. A few points are 
still worth highlighting from this information. The fi rst point is that civic 
institutions and partnerships between civic and public institutions seem to 
occur more frequently to promote diversifi cation and communal pooling. 
There are relatively few instances of civic institutions promoting storage, 
mobility, or a combination of different adaptive practices. In contrast, much 
of the involvement of private institutions and the partnership between civic 

Table 7.3. Local Institutions and Their Mediation of External Interventions 
to Promote Adaptation (n = 41)

Institutions

Intervention Civic Public Public + Civic Private + Civic Total

Information 2 0 8 0 10

Technical input 4 2 1 0 7

Financial support 0 2 6 1 9

Information + technical inputs 4 0 2 0 6

Technical input + fi nancial support 4 0 1 5

Other 2 0 2 0 4

Total 16 4 20 1 41

Source: UNFCCC Coping Strategies Database.

Note: UNFCCC = United Nations Framework Convention on Climate Change.
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and private institutions seems to focus on the promotion of diversifi cation 
and market exchange.

Table 7.3 provides a summary overview of how civic, public, and private 
institutions mediate external interventions to promote adaptation. It focuses 
on the 41 of 118 cases in the data set that clearly show the involvement 
of external actors in promoting adaptation. The information in table 7.3 
suggests that the major external interventions to support local adaptation 
efforts have focused on providing information and fi nancial support. There 
are fewer cases in which a variety of external interventions have been com-
bined to facilitate adaptation, and in no case have external actors provided 
strong leadership or attempted local institutional reconfi guration to sup-
port adaptation. A closer look at the data explains these patterns. The vast 
majority of cases of information provision and fi nancial support concern 
adaptation practices related to disaster preparedness, early-warning sys-
tems about rainfall failure, and private or public infrastructure that could 
withstand climate hazards such as fl oods and storms. The conclusion is 
inescapable: external forms of support focus on an incredibly small slice of 
the huge range of adaptation mechanisms that local actors and institutions 
are inventing and attempting.

The UNFCCC data allow several inferences concerning the distribu-
tion of fi ve adaptation practices (as discussed earlier in this chapter), the 
relationship between adaptation practices and local institutions, and the 
relationship between different types of local institutions and how they 
mediate external interventions to facilitate adaptation. Three of the more 
important implications of these data are worth reiterating: 

1. Local institutions are crucial to the successful pursuit of local and 
externally facilitated local adaptation practices. Examples of cop-
ing and adaptation were included in the UNFCCC database without 
regard to the role institutions played in adaptation. Nonetheless, insti-
tutions turn out to play an important structuring role in the cases in 
the database. It is likely, therefore, that local institutions, in general, 
play a key role in adaptations by households.

2. Civic and informal institutions are key mechanisms to achieve most 
forms of adaptation. They play an extremely important role in adap-
tation in a variety of ecological and social contexts; and they do so 
particularly for diversifi cation, communal pooling, and the combina-
tion of diversifi cation and exchange.

3. Although the available data do not possess suffi cient detail to make 
fi ne distinctions about the characteristics of institutions that are most 
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important in pursuing adaptation, they still suggest the highly under-
exploited strengths of the private sector and market forces in helping 
enhance adaptive capacity in marginal environments. Private sector 
institutions are present in only 10 percent of the cases included in 
the database, despite the fact that exchange is a form of adaptation 
involved in nearly 30 percent of the cases there. The strong role pri-
vate sector organizations can play in adaptation, therefore, may need 
to be realized through policy interventions that encourage them to 
take such a role. 

Conclusion

Impacts of ongoing climate change will greatly increase the vulnerability of 
poorer, more marginalized households in developing countries. The plane-
tary scale of climate change notwithstanding, its impacts will be highly dif-
ferentiated spatially—increasing average temperatures will hide a diversity 
of impact variations on regions, communities, and households; and simi-
larly across annual, seasonal, and diurnal ranges. This will occur because 
vulnerability to climate change is determined socially and institutionally, 
even when triggered biophysically. For that reason, adaptation to the 
inevitable effects of climate change is unavoidably local, and local rural insti-
tutions have a critically important role in promoting effective adaptation 
and in enhancing the adaptive capacity of vulnerable rural populations. 

Despite the critical importance of rural institutions in shaping the adap-
tive responses of humanity to climate change and variability, the litera-
ture on the subject is in its infancy. This chapter has reviewed the state of 
knowledge on the role and importance of institutions in adaptation to pro-
pose a new classifi cation for adaptation practices, based on the underlying 
forms of risks that will be exacerbated by climate change; and it has used 
data on coping and adaptation practices in the UNFCCC Coping Strate-
gies Database to generate three key fi ndings.

The fi rst fi nding is that, although unavoidably local, adaptation always 
occurs in an institutional context. Rural institutions are crucial in shaping 
adaptation and its outcomes. They are key mediating bodies that connect 
households to local resources, determine how fl ows of external support will 
be distributed among different social groups, and link local populations to 
national policies and interventions. The second fi nding is that, in ongoing 
forms of adaptation, civic and public-plus-civic institutional partnerships 
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are the most common ones. These arrangements are associated in particular 
with the promotion of diversifi cation and communal pooling and, in some 
instances, with the promotion of combined diversifi cation and exchange-
related adaptations. Finally, private sector organizations and institutions 
have played only a limited role in local adaptation efforts; even in adapta-
tions where market exchange is a key element, private sector institutions are 
present only infrequently. New incentives and policy interventions will be 
necessary if private organizations and institutions are to become involved 
more centrally in facilitating adaptation.

The fi ndings of this chapter have a number of implications for incorpo-
rating local institutions more closely in the context of adaptation to climate 
change. First, more effective adaptation likely requires greater support for 
institutional partnerships. Such partnerships are crucial to local adapta-
tion. More specifi cally, partnerships between local public and civil society 
institutions are associated more closely with adaptation practices related 
to diversifi cation and communal pooling. Partnerships between private 
and civil society institutions are relatively uncommon and need encourage-
ment. They tend to be more closely associated with market exchange and 
storage-based adaptation practices. 

A second implication of the chapter’s research is that local institutional 
capacities need to be enhanced for more effective adaptation. Because the 
nature and intensity of future climate impacts are likely to be more adverse 
than what existing climate variability indicates, external support is neces-
sary to promote institutional capacities to support adaptation. Such sup-
port to local institutions, in itself, will constitute a form of adaptation to 
climate risks, even if not by households. Such improvements in the ability 
of institutions to support adaptation by households nonetheless are key 
elements for effective adaptation in the future. 

Finally, it is fair to suggest that, given the relative newness of research 
on adaptation and institutions, improvements in existing knowledge 
and the development of greater adaptive capacity will require far greater 
investments in research and knowledge creation than previously have 
been available.

Notes

1. This chapter uses the term “rural poor” to refer to the more marginalized and 
disadvantaged, and often the most vulnerable, social groups in rural areas.
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2.  “Adaptation” here refers to the actions and adjustments undertaken to 
maintain the capacity to deal with stresses induced by current and future 
external changes (Nelson, Adger, and Brown 2007; Alland 1975). This 
broad defi nition covers the kinds of adjustments that various agents make 
in response to climate hazards. It is broad enough to cover adaptations that 
promote future adaptive capacity, leave it unchanged, or reduce it because the 
outcomes of specifi c adaptations cannot be predicted perfectly. Adaptation is 
a process variable.

3. “Adaptive capacity” refers to the preconditions that enable actions and 
adjustments in response to current and future external changes. These pre-
conditions comprise both social and biophysical elements (Nelson, Adger, 
and Brown 2007). 

4. Such uncertainty is primarily the result of the scale at which projections about 
climate change can be made through general circulation models, the main 
source of information about future changes in climate.

5. In focusing on both adjustment and coping strategies, the chapter broadly fol-
lows the defi nition of adaptation as used by the Intergovernmental Panel on 
Climate Change (Adger et al. 2007, pp. 719–20).

6. “Coping” refers to the short-term use of existing resources to achieve various 
desired goals during and immediately after adverse conditions of a hazardous 
event or process. The strengthening of coping capacities, together with pre-
ventive measures, is an important aspect of adaptation; and it usually builds 
resilience to withstand the effects of natural and other hazards.

7. The total number of discrete cases in the UNFCCC database is 138. However, 
a number of the cases essentially are duplications of information, especially in 
the water harvesting and forest sectors. 

8. Note that the UNFCCC database does not provide cases of wage labor diver-
sifi cation and mobility or agropastoralist migration as instances of adaptation 
practices.
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Global warming will bring major changes to rainfall and temperatures 
throughout the world, affecting the viability of many rural and urban live-
lihoods. Among the regions likely to be most affected are the world’s dry-
lands, given their existing exposure to drought and crop failure, high levels 
of poverty, and weak government services. Predicted changes in rainfall 
volume and distribution will have major consequences for the natural envi-
ronment—soils, water, and vegetation—on which people and their live-
stock depend. Shifts in biophysical productivity will affect the social and 
economic characteristics of these regions. If adaptation to climate change 
is to be effective, the interactions among these different elements must be 
understood to enable adequate, equitable, and timely responses. 

This chapter outlines the main impacts of climate change on the live-
lihoods of dryland peoples around the world. It focuses particularly on 
Africa and on the challenges faced by pastoral societies that are depen-
dent on livestock. It reviews the predictions from science regarding likely 
changes in temperature and rainfall, and assesses the consequences for 
the main components of dryland incomes and assets. It sets the discus-
sion of impacts within the larger context of changes currently under way, 
because climate change is only one of several forces affecting the social, 
economic, and environmental threads that are woven into the fabric of 
dryland livelihood systems. A full assessment of climate change impacts 
needs to review both direct and indirect effects associated with the range 
of measures and responses that global warming will bring. The chapter 
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fi nishes with discussion  of potential policy changes that would better shape 
adaptation to the multiple threats and opportunities that climate change 
will produce. 

Location, Extent, and Ecological Status of Drylands

Drylands1 cover 41 percent of the Earth’s land surface; and they are home 
to more than 2 billion people, making up 35 percent of the world’s popu-
lation (Safriel and Adeel 2005, p. 625). The largest and most populated 
dryland regions are in developing countries, especially in Africa (the Sahel, 
the Horn of Africa, and southern Africa) and Asia (large parts of India 
and Pakistan, the dry steppes of Central Asia, and the Taklamakan and 
Gobi deserts in China and Mongolia). There are signifi cant dry regions 
in South America, such as the northeast Brazilian cerrado and Patago-
nia in Argentina. Drylands are characterized by limited water resources, 
with seasonal, scarce, and unreliable rainfall leading to high variability 
in the water available for humans and animals and the moisture for plant 
growth. High temperatures cause much of the rainfall to be lost in evapo-
ration; and the intensity of tropical storms means that much of the rain 
runs off, eroding the soil. Dryland areas experience substantial differences 
in rainfall both within the year and between years. Rainfall also is highly 
variable over short geographic distances: one village may receive an abun-
dant shower while its neighbor10 kilometers away remains dry. 

Low levels of rainfall and high variability have led to a diverse range of 
coping strategies. These strategies include storage of surplus in the forms 
of gold, granaries, and livestock gathered in times of plenty and sold when 
times are hard; and risk spreading through diversifi cation of activities and 
assets. Thus, it is common for dryland farmers to cultivate crops of differ-
ent cycle lengths. They hope that if one fails, the others will be brought to 
harvest. Equally, herds are made up of sheep, goats, cattle, and sometimes 
camels. Investment in family and social networks is a vital strategy that 
provides support in times of crisis; it is expressed in the contacts, gifts, 
cooperation, and exchanges that make up daily life. 

Human Populations and Well-Being in the Drylands

The characteristics of dryland ecosystems affect the well-being of inhab-
itants in many ways (Safriel and Adeel 2005). Unless there is access to 
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irrigation, the limited water availability usually constrains the kind of 
cultivation that is possible to the short rainy season. Food security is 
at risk when several bad years follow each other. Dryland people face 
a number of health challenges resulting from malnutrition, poor access 
to clean drinking water, and exposure to disease and such parasites as 
guinea worm. Many dryland areas are poorly served by health and edu-
cational infrastructure as a result of their distance from urban centers 
and their low population densities. Periodic drought provokes livelihood 
shocks and population movements as people seek out employment, 
resources, and other support elsewhere.

More than 90 percent of dryland inhabitants are found in developing 
countries, and half of the world’s poor people live in drylands.2 They have 
the highest population growth rates of the world’s major ecosystems, the 
lowest levels of human well-being, the lowest per capita income, and 
the highest infant mortality rates. Taking a look at the United Nations 
Development Programme’s Human Development Index illustrates the 
low levels of well-being in many of the main dryland nations, with coun-
tries such as Burkina Faso, Chad, Ethiopia, Mali, and Niger occupying 
positions at the bottom of the index table. Thus, dryland dwellers are 
among the poorest on the planet, in large part because of the limited 
potential of the resources on which they depend and their vulnerability 
to environmental shocks. Such vulnerability will be tested further by the 
impacts of climate change over the decades to come. 

Observed Climate Trends and Impacts

Changes in the climate of the world’s drylands have already been observed. 
The Intergovernmental Panel on Climate Change (IPCC) reports an increase 
in the extent of dryland areas affected by more intense and longer droughts 
(IPCC 2007); and for the period 1900–2005, rainfall has been declining in 
southern Africa, northwest India, northwest Mexico, and most markedly in 
the Sahel (Trenberth and Jones 2007). In the Sahel, warming plus reduced 
rainfall have reduced the length of the growing season, which means that 
many of the traditional varieties of millet are not able to complete their 
growing cycle.3 

It is not clear whether specifi c drought events and drought cycles are 
attributable to global warming. For example, the West African Sahel has 
experienced multidecadal periods of wetter and drier weather, interspersed 
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with periodic harsh drought events (fi gure 8.1). But it is likely that global 
warming will exacerbate such droughts and other natural extremes. The 
current variable period most probably results from a combination of fac-
tors, such as sea-surface temperature rise, land degradation in the Sahel, 
and burning of tropical forest in coastal West Africa. 

There is evidence that Africa is warming faster than the global average 
(Boko et al. 2007). Southern and western Africa have seen an increase 
in the number of warm spells and a decrease in the number of extremely 
cold days. In East Africa, by contrast, temperatures have fallen close 
to the coasts and major inland lakes (Boko et al. 2007). Overall, arid 
regions are expected to undergo signifi cant changes as a result of global 
warming; but there is considerable variability and uncertainty in these 
estimates, depending on the different assumptions made. The complex 
interrelationships between rainfall changes; feedback mechanisms link-
ing land surface, vegetation, and climate; and the effects of higher car-
bon dioxide levels on vegetative growth present particular challenges for 
modeling. A synthesis of projections for different dryland regions over 
the period 2080–99 is shown in table 8.1.

The table shows the marked upward trend expected in temperature, 
which will lead to higher levels of evaporation from soil, crops, and water 
bodies; and which will add stresses to human and animal health. It also 
shows that southern Africa, the Sahara, North Africa, and central Asia 
are projected to receive less rain and to experience more seasons and years 
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Table 8.1. Climate Change in Dryland Regions, Comparing Current Climate with Projection for 2080–99

Region

Median 

Projected 

Temperature 

Increase (°C)a

Median 

Projected 

Precipitation 

Increase (%)a

Agreement 

on Precipitation 

among Modelsb

Projected 

Frequency of 

Extremely Warm 

Years (%)c

Projected 

Frequency of 

Extremely Wet 

Years (%)

Projected 

Frequency of 

Extremely Dry 

Years (%)

West Africa 3.3 +2 Not strong 100 22 n.a.

East Africa 3.2 +7 Strong for increase in 

DJF, MAM, SON

100 30 1

Southern Africa 3.4 –4 Strong for decrease in 

JJA, SON

100 4 13

Sahara 3.6 –6 Strong for decrease in 

DJF, MAM

100 n.a. d

Southern Europe and 

the Mediterranean

3.5 –12 Strong for decrease in 

all seasons

100 n.a. 46

Central Asia 3.7 –3 Strong for decrease in 

MAM, JJA

100 n.a. 12

Southern Asia 3.3 +11 Strong for increase in 

JJA, SON

100 39 3

Source: Adapted from Christensen et al. (2007), table 11.1.

Note: n.a. = not applicable; values are not shown in the original where fewer than 14 out of the 21 models agree on an increase or decrease in the extremes. JFMAMJJASOND = months 

of the year. It should be noted that the regions for which projections are given contain signifi cant areas that are not drylands. The three analytical regions of Central and South 

America clearly are, in the majority, nondryland; and they are not included here. Reference should be made to the considerable amount of technical detail on, and qualifi cations to, 

the original table in Christensen et al. (2007).

a. The original source disaggregates median response by the four quarters of the year; fi gures in this column are the annual averages given in the original.

b. Agreement is “strong” (current authors’ terminology) when the 25th percentile and the 75th percentile of the distribution of models were of the same sign.

c. Essentially, these are years warmer than the warmest year between 1980 and 1999; similar defi nitions apply for wet and dry years. The original source further presents projections of 

warm/wet/dry seasons.

d. No aggregate fi gure is given for years, but the frequency of dry DJF and MAM seasons is signifi cant.
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considered extremely dry than during the period 1980–99. East Africa and 
southern Asia are expected to receive higher levels of rain and a greater 
number of seasons and years that would be considered extremely wet, 
relative to 1980–99. The West African region presents considerable uncer-
tainty, with signifi cant disagreement among the different climate models 
regarding future trends in rainfall. Some models suggest a modest increase 
in rainfall for the Sahel, with little change on the Guinean coast; others 
predict much drier conditions. 

Dryland Agrarian Societies

The physical geography of drylands imposes constraints on dryland liveli-
hoods and associated social institutions. Political and economic constraints 
on dryland livelihoods also can be signifi cant. Specifi c livelihood strategies 
respond to the biophysical, political, and economic constraints in various 
ways, which can be described under two broad themes: coping and adapta-
tion strategies and fl exibility of institutions. 

Geographic Characteristics and Livelihood Strategies

Low and uncertain rainfall infl uences the productive base of dryland soci-
eties. Food production is dominated by maize, sorghum, and millet; with 
wheat in central Asia and the countries of West Asia and North Africa, 
combined with various legumes and root crops. Cash crops, though 
 limited, include cereals, cotton, groundnuts, and soybeans in some areas. 
Livestock are extremely important for livelihoods, especially in drier parts 
where production systems usually are based on some form of pastoral-
ism, which involves seasonal mobility of herds and people between graz-
ing areas. Elsewhere, mixed-crop livestock systems prevail, with varying 
levels of interaction between crops and livestock.4 Animal manure is often 
used as fertilizer and crop residues or cultivated forages serve as animal 
feed. Many farming systems rely on animal draught power; and livestock 
provide households with means to save, as well as a source of hides, meat, 
and milk. Cropping patterns rely on combining a range of different crops 
of different cycle lengths to reduce vulnerability to drought. Similarly, most 
farmers and herders keep a range of different livestock species, thereby 
reducing their vulnerability to risk. Rural dryland dwellers also rely on 
many other sources of income, such as collection of wild produce (leaves, 
medicines, game, woodfuel, and fi sh) and a wide range of off-farm activi-
ties (Toulmin et al. 2000). 
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Dryland livelihoods face a dynamic and ever-changing context linked 
to environmental variables, as well as to social, economic, and political 
changes. There are many adverse environmental trends—only some of 
which are related to climate change—that affect people’s livelihoods, 
as set out by the Millennium Ecosystem Assessment (MA) (Safriel and 
Adeel 2005). For example, existing water shortages are projected to 
increase over time because of population increase; land cover change; 
increased competition between irrigated cropping, hydropower, and 
domestic needs; and global climate change. The conversion of rangeland 
areas to farmland is leading to a signifi cant decrease in overall plant 
productivity and to restrictions on the pattern of mobile animal herding 
that had enabled people to thrive in these areas. The MA reckons that 
some 10–20 percent of the world’s drylands suffer from one or more 
forms of land degradation, including erosion of soils through wind and 
water, mining of soil nutrients, and loss of plant cover (Safriel and Adeel 
2005, p. 625). The MA also acknowledges that, in many areas, tradi-
tional and other management practices contribute to the sustainable use 
of the ecosystem and the services it provides; and, in some areas, dry-
land biodiversity remains relatively rich.

Coping, Vulnerability, and Adaptation

Dryland societies are characterized by an adaptive orientation and a readi-
ness to adopt fl exible strategies that reduce vulnerability ex ante to climate 
shocks and other forms of environmental risk.5 Adaptations to climate 
variability usually involve practices such as pursuing a range of income-
earning activities. Diversifi cation can be achieved at individual, household, 
and community levels; and usually involves a combination of all three. Dif-
ferent activities are pursued according to season, in response to bad years, 
and sequentially so that people shift among cropping, various forms of 
mobile and sedentary livestock production, use of wild resources, off-farm 
employment, and out-migration. Within dryland cropping systems, adap-
tation strategies include use of multiple crops, livestock species, breeds, 
and varieties; intensifi ed use of labor at critical times of the year (Morti-
more and Adams 2001); on-farm storage of food and feed (Swearingen 
and Bencherifa 2000); and close management of soil and water resources. 
For pastoralists, mobility acts as a means to adapt to changing patterns of 
rainfall within and between years, whereas a combination of different live-
stock species—each herded in different directions—provides greater pro-
tection from drought. Rangeland tenure systems make it possible to move 
between grazing areas, through a range of secondary rights and reciprocal 
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exchanges; and the buildup of large herds is a means to insure against 
drought (Morton 2006).

“Coping strategies” seek to manage the impacts of shocks ex post, 
and they include out-migration and recourse to wage labor, use of wild 
resources, exceptional pastoral migrations to drought refuges or rarely 
used rangelands, and intracommunity sharing of food and livestock. In 
extreme conditions, people must seek recourse to disaster relief services 
and even begging.6 Coping with crisis and vulnerability is not free of 
cost, and neither is preparedness. For example, during the severe Sahe-
lian droughts in the 1970s and 1980s, many farmers and herders moved 
southward, with several million people from Burkina Faso and Mali 
seeking land in the forests of Côte d’Ivoire. Such a large fl ow of incoming 
migrants and their success in developing large and productive plantations 
of coffee and cocoa put great pressure on land availability and generated 
considerable tension between incomers and local indigenous populations 
who felt they had lost control over their lands and heritage (Chauveau 
2000). Much of the ongoing crisis in Côte d’Ivoire can be understood in 
terms of the competing claims over land among different groups within 
the country and their association with migrants from neighboring states.

Coping strategies may become adaptive strategies when people are forced 
to use them over a run of bad years and across seasons rather than just at the 
worst time of the year. Although not all coping strategies are erosive, they 
also can erode household assets, with the risk of households sinking into 
permanent destitution and degrading the environment (Davies 1993). Cop-
ing and adaptation are interlinked so that the way households cope with 
crises either may enhance or may constrain their future coping strategies, as 
well as their possibilities to adapt in the longer term. For example, if drought 
losses force households to sell off productive assets (such as work oxen) or 
send their productive labor to work for others, the households will fi nd it 
increasingly diffi cult to restore their former levels of activity and income. 

Eriksen, Brown, and Kelly (2005) have assessed how smallholder farm-
ers in Kenya and Tanzania cope with drought and how different factors 
shape households’ means of coping over time. They fi nd that households 
in which an individual is able to specialize in one favored activity (such as 
employment or charcoal burning) were often less vulnerable than house-
holds where members are engaged in many diverse activities. Some groups, 
especially women, were excluded from certain more profi table activities, 
and had to rely on collecting wild fruit—an endeavor that yielded only 
marginal returns. 
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Out-migration by individuals or entire households is being used increas-
ingly to cope with climate-related stresses, generating signifi cantly different 
impacts on home and receiving areas. For example, in southern Mali, there 
has been substantial out-migration to neighboring Côte d’Ivoire by large 
numbers of family members over the last 30 years. This migration has led 
to substantial remittance fl ows back to the family home in Mali; and those 
fl ows then can be used for buying food and farm equipment as well as 
investing in shops and buying land. 

Institutional Flexibility

Variability and risk in drylands have helped shape institutions7 that allow 
diverse and complex patterns of resource use, such as seasonal access to 
different resources and interannual movement of people and animals.8 
Many such systems are traditionally based on a mix of farmland held at 
the individual and household levels, and wider areas of grazing and wood-
land managed under collective ownership at the lineage or village levels. 
In many cases, however, governments have asserted the underlying rights 
to land, leaving farmers and herders in a legally precarious position with 
their rights of management, occupancy, and use subject to the discretion 
of local offi cials.

Rangeland tenure in pastoral areas often is referred to as “common 
property,” and occasionally as “open-access.” Neither term does justice to 
the complexity and fl exibility of rights in different resources (for example, 
grazing en passage, prolonged grazing, access to water, rights to cut trees 
and bushes for fodder, browsing) asserted, extended, and negotiated by dif-
ferent communities and collectives at different scales (Behnke 1994; Men-
des 1988). Regarding tenure of cropped land, allocation of usufruct by 
traditional authorities remains very common, especially in Africa. There is 
a whole range of institutions (loans, cash rental, and sharecropping) that 
allocate secondary or “derived” rights in land in ways that may be cru-
cial for spreading or managing risk (Lavigne Delville et al. 2001). Other 
examples of institutions include traditional patterns of loaning livestock 
and sharing their produce (Toulmin 1983), rights to use wells of different 
kinds, seasonal use of fallows and crop residues, collective labor parties, 
and networks for information (Morton 1988).

Institutional adaptations to uncertain dryland systems include patterns 
of domestic organization. For example, patterns of out-marriage mean 
that, in times of drought, families can call for help from people in other 
villages and areas that may not have suffered the same impacts. Equally, 
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the persistence of large domestic social groups in the West African Sahel 
very likely is the result of the groups’ great value as a means to increase 
people’s resilience to multiple sources of risk (Toulmin 1992; Lewis 1979). 
Some households among the Bambara of central Mali may comprise 80 to 
100 people, living together and working a common fi eld (Toulmin 1992). 
Such large domestic groups enable people to thrive and prosper in circum-
stances that often are diffi cult. Being part of a large household provides 
great benefi ts because this group is better able to generate a surplus for 
reinvestment in farming and livestock production, to diversify activity, 
and to iron out fl uctuations of adult-to-child dependency ratios because 
the many nuclear family units are operating together at different stages in 
their cycles. 

Institutions such as tenure and social organization are fundamental in 
enabling adaptation and coping strategies by determining different peo-
ple’s access to various types of assets. Institutions tend to structure assets 
differentially for men and women, for groups defi ned by their landholder 
or outsider status or by age and lineage, and for castes and occupational 
groups. Women will have access to a different set of options for coping 
than will men. Market relations clearly favor the adaptation and coping 
of those who can mobilize salable assets, produce, savings or labor. Mar-
kets themselves are also embedded in local social relationships, allowing 
some people better access to fl exible credit or other services. The existence 
and characteristics of rural organizations—such as elected local govern-
ments, membership organizations, cooperatives, service organizations, and 
private businesses—are important in structuring the range of adaptation 
options available. They can provide access to information, technology, 
fi nancial capital, and leadership; but, as always, some groups are better 
able than others to tap into these resources.

Although there are clear links between the riskiness of dryland environ-
ments and patterns of diversifi cation, mobility, and reciprocity, it cannot 
be assumed that the social institutions that have evolved in these contexts 
are suited to coping with major and unpredictable change. Neither is there 
any guarantee that adaptation pathways facilitated by these institutions are 
optimal at all times, nor that institutions are fl exible enough to cope with 
climate change. 

Economic and Political Context

Remoteness and low population density can exacerbate problems of politi-
cal and economic marginalization. Where developing countries include 
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both dryland and higher-potential areas, capital cities and centers of eco-
nomic power usually are outside and at some distance from dryland areas 
(for example, Brazil, China, Ethiopia, Kenya, and the coastal states of 
West Africa). Dryland areas often are at the geographic margins of the 
state, lying close to national frontiers. Added to this is the fact that dryland 
population densities generally are low, leading to high per capita costs of 
providing infrastructure and services. 

Pastoral peoples tend to suffer from multiple forms of marginalization 
(Markakis 2004; Lesorogol 1998): environmental, as a result of living 
in the lowest-potential areas; economic, because of poor market access 
and a low share of public expenditure; sociocultural, as a consequence 
of misunderstandings and prejudices; and political, as a result of all the 
above. Because pastoral groups often live close to and frequently cross 
international borders, they are seen as having only weak adherence to the 
nation and contributing little to the national economy. When they become 
involved in confl ict over water, grazing, and raiding of herds, the interna-
tional, national, and local causes become intermeshed. The current “global 
war on terror” has focused attention on the ungoverned frontier lands 
between many states, areas often occupied by nomadic groups. Thus, there 
is now the added threat to their livelihoods from military maneuvers and 
controls on their mobility.

Participation in markets can provide increased income, but often this 
comes at the cost of greater risk and dependency. Some countries depend 
greatly on exports of live animals and thus are very vulnerable to inter-
national veterinary regulations and “veterinary politics.” In southern 
Africa, this takes the form of high costs to maintain access to European 
Union meat markets; and livestock producers from the Horn of Africa are 
exposed to the threat of import bans placed on animals by the Persian Gulf 
states. These bans have major consequences for the incomes not only of 
herders, but also of the many other people engaged in the livestock supply 
chain—from traders and brokers to transporters and butchers.

Poor service provision for health, education, and water helps account 
for the low level of human development in many dryland regions. Services 
to agriculture also are poor in many regions (unless bound up with pro-
duce markets, as in the Sahel cotton zones). Privatization or liberalization 
in the provision of these services has been followed to varying extents, as 
state systems have withered from a lack of resources. In some cases, such 
as in the Horn of Africa, the way forward for animal health services has 
been through the slow buildup of community-based provision, thanks to 
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painstaking work by nongovernmental organizations (NGOs) and donor-
funded bodies. 

Governments often can be very distant from and unaware of the ratio-
nale for fl exibility associated with dryland institutions, and then may 
undermine or disrupt ways of managing, using, and governing these 
resources. The lack of recognition of traditional land tenure and collec-
tive resource management (particularly among pastoralists) by so many 
governments is a classic case of such neglect that damages the productive 
capacity of such systems. Some progress is being made in parts of the 
Sahel, where the governments of Burkina Faso, Guinea, Mali, and Niger 
have agreed on new legal codes for the management of grazing lands that 
endorse the need for mobility and provide formal recognition of pastoral 
groups to manage certain resources.

Given the importance of mobility between different ecoregions, climate 
adaptation could be furthered by greater regional integration between 
neighboring countries. This integration would enable smaller, more vulner-
able countries to share risks, coinvest in adaptive innovations, and allow 
for greater planned and spontaneous movement between their territories 
in response to climate vagaries (IIED 2008). Currently, such mobility is 
hampered by government attempts to control the movements of livestock 
and people rather than to recognize the need for this interstate reciprocity.

Impacts of Climate Change

The impacts that climate change will bring can be categorized into a range 
of direct impacts—including changes in temperature, a shift in rainfall 
patterns and distribution, and sea-level rise—that operate both individu-
ally and in combination at different scales, as outlined in table 8.2. And a 
range of indirect impacts linked to the policies adopted to address  climate 
change, such as renewable fuel targets, will generate a set of impacts on 
land values and returns to different forms of crop production, among 
other things.

Direct Impacts

Table 8.2 presents a framework to integrate different sorts of impact. The 
most obvious impacts, and the most important in the medium term, are 
those identifi ed in the table as “extreme events,” especially increased risk 
of droughts and fl oods. Trends seen over the last few decades of more 



Table 8.2. Direct Impacts of Climate Change on Dryland Systems

Impact Field/Organism Landscape/Environment Human Health

Infrastructure and Nonagricultural 

Employment

Extreme events • Increased droughts

• Increased chances of 

failed growing seasons

• Increased fl oods

• Increased outbreaks of 

rainfall-related animal 

disease, such as Rift 

Valley Fever 

• Increased snow-related 

disasters in colder areas

Increased soil erosion, 

resulting from fl oods

Increase in waterborne 

diseases during fl oods

Destruction of infrastructure in drylands 

and adjacent urban areas through 

fl oods and sea-level rise

Increased variability 

in rainfall and 

temperature

Specifi c effects on crop 

development, such as 

shorter growing seasons 

Increased soil erosion, 

resulting from heavier 

erosiveness of rainfall

• Greater risks of food 

insecurity

• Shifts in climate-related 

disease prevalence, such 

as Dengue Fever

Damage to roads, resulting from heavier 

erosiveness of rainfall

Shift in average 

temperature and 

rainfall

• Higher crop water demands, 

resulting from warming

• Decreased rainfall in some 

areas

• Shorter growing periods

• Direct carbon dioxide 

fertilization 

• Declining yields, especially 

maize

• Increased heat stress to 

cattle 

• Remobilization of sand 

dunes 

• Increased encroachment 

of woody species on 

rangeland

• Decreased river fl ows, 

less water available for 

irrigation and hydropower

• Shifts in boundary of tsetse 

fl y/trypanosomiasis 

Shifts in malaria and 

meningitis

Decreased tourism revenue and 

employment in tropical countries, 

resulting from warming and water 

shortages

Source: Morton 2007.211
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frequent and severe droughts in many dryland regions are increasingly 
being linked to global climate change. Apart from the complex case of 
the Sahel, this has been most marked in the Horn of Africa; but unprec-
edented multiyear droughts have also struck North Africa and western 
Asia. Floods have become more frequent in some dryland regions, such as 
the Horn of Africa and Mozambique, largely because of intense rainfall 
in upstream areas. For example, loss of vegetation and the consequent 
reduction in the water-holding ability of soils in the higher Zambezi River 
catchment have been cited as contributory factors behind the heavy fl ood-
ing in Mozambique in 2000 and 2007. 

The IPCC’s fourth assessment projects a likely increase in extremely wet 
and extremely dry years in most dryland regions (table 8.1), a fi nding that 
is echoed by Burke, Brown, and Christidis (2006) who predict that the pro-
portion of the world’s land surface at risk of extreme drought will increase 
markedly over this century. More specifi c risks of extreme events projected 
for the future include an increased number of outbreaks of Rift Valley 
Fever, which is associated with heavy fl ooding in the Horn of Africa and 
which has devastating consequences for livestock and the people depend-
ing on them for livelihoods (Baylis and Githeko 2006).9 There are also 
predictions of a rise in extreme cold or snow events, known in Mongolia 
as dzud (Batima 2006). The impact of extreme events also will be felt, for 
example, through increased soil erosion, a greater exposure to waterborne 
diseases, and the damage or destruction of infrastructure by fl oods (loss of 
bridges and buildings and silting up of dams).

The impact of a change in average climate parameters is likely to be felt 
over longer time scales. The principal impact on crops will result from a 
combination of higher water demands linked to rising temperatures and 
decreased rainfall causing greater plant stress in most dryland regions. 
These negative effects may be offset to some extent by the positive effect 
that higher atmospheric levels of carbon dioxide can have on increasing 
crop growth; but recent research has tended to play down that factor (East-
erling et al. 2007). Changes to rainfall and temperature will also affect 
insect pollinators (such as bees) and the incidence of crop pests and dis-
eases (such as wheat rust and striga).

A synthesis of recent modeling studies for maize, wheat, and rice has 
been carried out by the IPCC to assess how rising temperatures and 
changes to rainfall will affect yields (Easterling et al. 2007). For maize, 
the most important of the three crops in dryland regions, the models show 
a clear downward trend in yields. Jones and Thornton (2003) show that 
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aggregate yields of maize in Africa and Latin America (largely but by no 
means exclusively cultivated in dryland regions) are likely to decrease by 
10 percent by 2055 (p. 51). These results hide great variability between 
regions and give cause for concern, especially in some areas of subsistence 
agriculture. Another approach, which models average length of the grow-
ing period, shows that large areas of southern Africa, the Maghreb, the 
Sahel countries, and Sudan will suffer a 20 percent loss in length of the 
growing period by 2050,10 bringing a signifi cant increase in the number of 
failed rainy seasons, especially in the Sahel (Thornton et al. 2006, p. 44). 
Drucker et al. (2008) review the current literature on how climate change 
impacts will affect different livestock species and breeds in six regions of the 
world. They suggest that climate change can be expected to affect livestock 
productivity directly, making breeds with greater heat or cold tolerance 
more attractive; and indirectly through its effect on the availability of feed 
and fodder and on the presence of diseases and parasites. However, such 
estimates made at a global or regional level hide complex spatial patterns 
of change, with impacts dependent on circumstance and on the response 
from producers, government, and other key actors. 

There also are important climate change consequences that operate 
at the larger landscape level—for instance, as a result of changes in river 
fl ow. Many dryland regions rely on major rivers bringing water from afar. 
Examples include the River Nile in Africa, which is fed by rainfall in the 
highlands of Ethiopia and Uganda; and the Indus River, fed by the Hima-
layan snow, on which rely the large irrigation systems of the Indo-Gangetic 
plain in India and Pakistan. Rising temperatures and shifts in rainfall and 
snow will change the volume and timing of water fl ow in these major rivers 
in ways that may greatly damage the continued capacity of highly produc-
tive systems of irrigation to work as they do now. Barnett, Adam, and 
Lettenmaier (2005) highlight the risks of a signifi cant fall in usable water 
in such systems as a result of snowpack melt, jeopardizing the harvest on 
which many millions of people in southern Asia depend. 

The IPCC (Easterling et al. 2007) points to ways in which climate 
change will affect the structure and quality of rangeland vegetation. For 
example, there is likely to be greater encroachment by woody species on 
many rangeland areas, as a result of higher carbon dioxide levels in dry 
parts of North America (Morgan et al. 2007). Shifts in the distribution of 
the tsetse fl y, which likes denser bush and damper conditions, will gener-
ate impacts on agriculture and on human health. But those effects may 
be relatively minor, given the potential for control of tsetse fl ies through 
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insecticides and bush clearance (Baylis and Githeko 2006). Finally, there 
are impacts on nonagricultural livelihoods, such as a projected decline in 
tropical tourism because of higher temperatures, a fall in water supplies, 
and greater stress in receiving areas (Wilbanks et al. 2007). Tourism is a 
major employer in many developing countries, including dryland regions 
that host major game parks.

Indirect Impacts

People’s production systems and livelihoods also will experience indirect 
impacts from changes generated by global warming, as well as through 
the measures they take to cope, adapt, and respond. Policies adopted to 
address climate change may produce a range of unintended consequences, 
such as incentives to greatly expand the area of land under biofuel cultiva-
tion, and changes in the pricing of carbon and its impacts on the value of 
tropical forestland. These unintended consequences will feed through in 
the form of local changes in land use and land tenure (see SOS Sahel 2008); 
and, at national and global levels, through changes in food prices because 
of large-scale shifts in agricultural production from food to biofuel cultiva-
tion (Mitchell 2008; Wiggins et al. 2008). A simplifi ed illustration of these 
interactions is presented in fi gure 8.2. 

Aggregate Impacts

Given the number of and complex interactions among different variables, 
it is helpful to provide a broader synthesis, as offered by Thornton et al. 
(2006). They combine modeling the length of the growing period with 
analysis of socioeconomic vulnerability by farming system to identify cer-
tain “hot spots” in Africa that are likely to be most vulnerable. These spots 
are the semiarid, rain-fed crop-livestock systems of the Sahel, the arid and 
semiarid pastoral grazing systems of East Africa, and the crop-livestock 
and highland perennial crop systems found in the Great Lakes region of 
central Africa. 

Both more frequent drought and rising levels of risk will increase fl uc-
tuations in the production of crops and livestock, and may lower the level 
of investment made by farmers and livestock producers. This will take 
the form of reduced investment of labor, a decreased tendency to adopt 
new technology, and poor development of markets for those livestock 
and crop commodities suffering unpredictable supply. Heightened risks to 
cropping could lead to an increase in more extensive livestock production 
systems and greater diversifi cation of income-generating activities, such 
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as migration and off-farm employment. However, the policy environment 
needed to support such shifts in livelihoods is often lacking. Governments 
frequently seek to curb the mobility on which extensive livestock produc-
tion depends, to constrain labor migration, and to offer little help with 
the secure transfer of remittance income from migrants to their families 
back home.

Dryland dwellers have a repertoire of adaptive strategies by which they 
have tried to cope with climate variability in the past. These strategies tend 
to combine the storage of assets during times of plenty and the diversifi ca-
tion of income-generating activities, with investment in a geographically 
spread network of support. The drought years of the 1970s and 1980s in 
the Horn of Africa and beyond provide many examples of how different 
people were able to cope with losses to harvests and herds. These examples 
include early migration to wetter areas; sales of livestock before they had 
weakened and prices had slumped; sales of jewelry; and divisions of house-
holds, with women and children seeking food and shelter among their kin 
or in feeding camps while men set off to seek work in town or beyond. 

Indirect impacts
• Of climate change

   adaptation elsewhere

• Of adaptation policies

• Of mitigation policies

Livelihood
strategies

Local institutions

Coping, adaptation, and
adaptive capacity

Nonclimate-related trends
and shocks
• Land fragmentation

• Migration

• Conflict

• Globalization

Direct impacts
• On agriculture/natural

   resources at different scales

• On human health

• On infrastructure and

 nonagricultural livelihoods

• As caused by extreme

   events, variability, and

   changing means

Figure 8.2. Climate and Nonclimate Impacts on Dryland Livelihoods

Source: Authors’ illustration.
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But many coping strategies—especially those accessible to the poor and 
people made more vulnerable by other factors (such as loss of land)—will 
erode household assets and environmental sustainability, thereby mak-
ing it almost impossible to regain an independent household existence 
when conditions improve. Examples include herders being forced to sell 
off breeding females, on which the viability of their future herd depends; 
farmers putting themselves and their sons out to work for others instead 
of preparing their own fi elds; and villagers cutting forest resources for sale 
of fi rewood and charcoal at the expense of longer-term balance in resource 
fl ows between croplands, grazing areas, and woodlands.

In terms of institutions, the impacts of climate change are hard to 
gauge. The fl exibility associated with institutions within dryland societ-
ies is important for adaptation to both climate variability and climate 
change. Climate change per se is unlikely to weaken that fl exibility, but 
policy trends over recent decades have imposed further stresses on peo-
ple’s capacity to cope. In much of Africa, for example, governments have 
been seeking to “modernize” their agricultural sector by settling pastoral 
herders, establishing ranches, and developing large-scale commercial agri-
culture in place of smallholder farms. Past experience shows that such ver-
sions of “modernization” are often far more vulnerable to environmental 
and economic shock than are the more diverse smallholder systems they 
supplant. It remains to be seen whether newer policy trends for increased 
local self-governance, such as decentralization and increased recognition 
of community resource management, can strengthen adaptive capacity 
at the local level. There are also reasons to fear that governments may 
use anxiety about climate change and other forms of environmental deg-
radation to increase bureaucratic and political control over key dryland 
resources (Toulmin 2009; Leach and Mearns 1996).

Policy Trends Intertwined with Climate Change Impacts

Over the past 20 years, many parts of the developing world have been 
adopting new policy measures, often at the instigation of donor agencies. 
For example, following structural adjustment to cope with budget defi cits 
in the 1980s, there has been a general trend for state withdrawal from 
markets and services across Africa. In central Asia and Mongolia, a rapid 
decollectivization was associated with the collapse of communism, and 
there was the need to establish new structures for management of land and 
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grazing and to assure the delivery of services. Other dryland regions, such 
as those in North Africa, western Asia, and India, had less state involve-
ment in the rural economy to begin with, and thus both the degree and the 
impact of withdrawal have been less marked.

In dryland Africa, the pattern of withdrawal has been mixed, depend-
ing on region and sector. In Kenya in the early 1980s, the role played by 
government as buyer of last resort for livestock (through the Livestock 
Marketing Division and the Kenya Meat Commission) was ended. What-
ever the arguments about the unsustainability of government purchase, this 
shift is still regretted by Kenyan pastoralists. In Ethiopia, by contrast, the 
effects of the early-1990s liberalization of both meat and livestock exports 
have been broadly positive, even though much remains to be done to facili-
tate greater competition and effi ciency in private sector activity and mar-
keting chains. Withdrawal from input provision and extension has been 
more universal, followed by slow steps to provide alternative systems for 
delivery of veterinary services and crop inputs, with increased reliance on 
private suppliers, farmer organizations, and NGOs. 

A rather different pattern is evident for cotton production in the Sahe-
lian countries, where parastatal companies partly owned by both national 
governments and the French government have long controlled a system of 
crop purchase, interlocked with credit, inputs, information, and extension 
work. Until recently, countries have resisted the pressure to liberalize, with 
a range of tactics being adopted in the privatization debate. 

Parallel with economic liberalization, governments (particularly in 
Africa, but also in northeast Brazil) have pursued policies of decentraliza-
tion aimed at establishing elected local government structures. In principle, 
decentralization of governance encourages local decision making and the 
potential space for local adaptation and building of local capacity; but there 
also is the risk that decentralization will be captured by local elites, and will 
favor settled people at the expense of pastoralists and other mobile people. 
Given the very low tax base, it also is likely that local governments will be 
unable to deliver expected services because of high transport and transac-
tion costs in extensive areas with low population density. Early fi ndings 
from decentralization in Mali and Niger suggest that many of the same 
political battles that exist at national level are also played out in local gov-
ernment, while the very limited resources available at the local level receive 
very little supplementation from the central government. At the same time, 
central government has been unwilling to relinquish control over valuable 
resources that might generate revenue for local authorities.
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Land tenure policies are undergoing major changes and have taken 
many forms, including the registration of rights at the household and 
community levels. In many dryland areas of sub-Saharan Africa, the large 
majority of land has no formal documentation of rights, with most rural 
land users gaining access through a range of informal mechanisms (such 
as sharecropping, loans of land, and seasonal rights negotiated with local 
chiefs). In many countries, governments assert fundamental ownership 
of land in a way that enables those governments to reallocate areas of 
land if they so wish, without having to pay signifi cant compensation to 
those occupying the land. Grazing lands are particularly subject to such 
seizures, with governments often claiming the land is not being put to 
productive use and hence can be reallocated. However, some countries 
(such as Kenya), are now progressing slowly toward a clearer recognition 
of collective grazing rights. 

Some national governments responsible for dryland regions have long 
taken a role in “managing drought” (Morton 2002) through food relief, 
public works programs to create temporary employment, and subsidized 
feed distribution for livestock (Oram 1998). Such strategies have been 
followed for decades by India and some countries in North Africa and 
western Asia. In the 2001 drought, the Government of India distributed 
500,000 tonnes of grain through Food for Work and 170,000 tonnes as 
free animal feed, and provided free rail transport for relief goods, and cash 
grants to state governments (UNDP 2001, p. 51). Governments of poorer 
developing countries usually rely on emergency assistance from interna-
tional donors, often delivered long after protracted assessment, negotia-
tion, and logistics. 

The African droughts of the mid-1980s brought about new forms of 
drought management, with an emphasis on linking early-warning systems, 
contingency planning, and mitigation measures to support livelihoods. In 
countries such as Ethiopia, these safety nets have acquired permanent sta-
tus, so that even in a normal year, more than 8 million people receive a 
cash grant for buying grains and meeting other needs (DFID 2008). New 
technologies—particularly, remote sensing of vegetation conditions—have 
been deployed to give early warning of drought so that national govern-
ments and donors can take appropriate actions, including prompt delivery 
of food relief.

A powerful model of district-level contingency planning was developed 
after early experience in Turkana District, Kenya (Swift 2001). Regular 
on-the-ground data collection is designed and implemented so that results 
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can be codifi ed into “warning stages,” moving from normal to alert, then 
alarm, followed by emergency, and subsequent recovery. At the same time, 
contingency plans are made at district or similar levels for relief, mitiga-
tion, and rehabilitation actions that can be triggered at specifi c warning 
stages. These early-warning systems then can be combined with measures 
to buffer the adverse effects of drought by providing employment in large-
scale public works. The Relief and Rehabilitation Commission of Ethiopia 
has maintained such works for decades, building roads and construct-
ing many kilometers of stone terraces on farmland and hillsides. Equally, 
Indian state governments long have resorted to relief works in times of 
drought and hunger.

In pastoral and livestock-based livelihood systems, a number of inno-
vative pre- and postdrought strategies have been pilot-tested to maintain 
livestock numbers and improve livestock-keeper purchasing power dur-
ing drought. They include rapid and early offtake of livestock; destock-
ing, emergency slaughter, and meat distribution; supplementary feeding 
for livestock; water provision for livestock; veterinary care; and livestock 
shelters (LEGS 2008). As well as reducing animal numbers, herders 
can receive help by negotiating special access to protected areas and, 
through peace building, can reach pastures normally closed off because 
of endemic confl ict.

Whereas drought management is being mainstreamed in work funded 
by international donors,11 greater learning from customary and indigenous 
drought-coping strategies would be valuable. Newer approaches, such as 
the use of index-based insurance,12 are being tested. However, drought 
management cannot be divorced from a whole range of longer-term poli-
cies (most notably on land tenure, resource management, and access to 
markets), which can strengthen or weaken resilience to drought. In the 
context of climate change, such links are ever-more important. 

Political Processes and Adaptation

Poor policy limits people’s capacity to adapt to the changes being brought 
by global warming. There persist among many governments the beliefs 
that local people are a problem and that their knowledge and ways of 
life are outdated. A set of policy narratives has remained very strong, and 
continues to infl uence how governments intervene in these areas (Swift 
1996). For example, such initiatives emphasize the need to stay below the 
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“carrying capacity,” stressing the problem of “overgrazing” and “the trag-
edy of the commons.” Research in the past 15–20 years has shown these 
concepts to be unhelpful. Many dryland grazing systems are well managed 
by local pastoral systems, given the highly uncertain patterns of rainfall 
(rather than “overgrazing”) that are the primary cause of shifts in vegeta-
tion availability.

Even where progressive, well-informed policies are designed, their 
implementation depends on many variables. Administrative structures 
are frequently poorly staffed and weak, so that policy implementation in 
the drylands, in practice, is often ineffective, ineffi cient, or partial. One 
advantage for many dryland peoples remains the fact that government is 
relatively absent, so the potential damage from too active and interested a 
presence (with its bureaucratic exactions and interference) is limited.

The analysis of dryland governance requires a focus on how dryland 
dwellers are represented in decision-making and implementation processes. 
In her study of Ethiopian pastoralist representation, Lister (2004) warns 
of the dangers of making judgments about the representative quality of 
particular institutions or individuals. She analyzes a number of “processes 
mediating between citizen interests and policy outcomes. . . the functioning 
of the federal parliament, the functioning of regional and sub-regional sys-
tems of government, and the interaction between formal and ‘traditional’ 
or ‘customary’ institutions” (p. 28), which add up to a far-from-perfect 
picture of pastoralist representation. However, she does note that the pat-
tern of representation is shifting gradually in the right direction, with ordi-
nary people having heightened expectations of what they should hope for 
from their governments. Morton, Livingstone, and Mussa (2007) examine 
the groups that have sprung up to represent pastoralists in the parliaments 
of Ethiopia, Kenya, and Uganda. They demonstrate a certain potential for 
those groups to promote pro-poor development and to offer opportunities 
for proposals for donors and NGOs to engage with them.

There are many other strategies for increasing dryland dwellers’ voice 
and infl uence on structures of power. These strategies include support for 
civil society groups that can build links to formal government and pol-
icy makers and can act above the community level. Dryland dwellers can 
act politically through producer organizations focusing on specifi c com-
modities or economic sectors, especially where these are federated at the 
regional or national level. The national livestock-producer federations of 
the Sahelian countries are good examples. Some of the new hybrid struc-
tures emerging at the local level may be effective in representing dryland 
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dwellers; and, in some countries, new experiments are being tried—for 
example, the Council of Amakari (elders) in Somali Region, Ethiopia. While 
decentralization is being rolled out as a mode of making and implementing 
policy, there needs to be a more active means to encourage poorer, more 
vulnerable groups (such as women) to participate in local decision making. 
The tendency for decentralization to assume a territorial model, with 
clearly defi ned boundaries, may discriminate against the participation of 
mobile peoples, such as pastoralists.

A number of countries offer interesting examples, like the representa-
tion of particularly vulnerable groups through appointed bureaucratic 
bodies (such as state-level welfare boards for particular castes, tribal peo-
ples, and nomads in India). Improvements can also be made in the ways 
mass media deal with the problems faced by dryland dwellers, by provid-
ing better information and promoting new uses of communication tech-
nology (Internet, video, mobile phones, and FM radio) to overcome the 
constraints of distance and information that limit participation in policy 
and political processes. 

Implications for Policy

As argued above, climate change and its multiple consequences will exert 
profound impacts on dryland areas in developing countries and on the 
people who live in those areas. There are many possible interventions for 
strengthening adaptation to climate change in dryland areas. Some of these 
interventions are immediate and relate to ensuring a strong presence and 
voice for those affected countries and communities during the period of 
negotiations for the successor to the Kyoto Protocol now under way. Other 
interventions concern the need to support adaptation in the immediate 
term, combined with longer-term investment in infrastructure for disaster 
risk reduction, clean energy, and better water management.13

Most poor countries in Africa and elsewhere have only recently started 
paying serious attention to the impacts of climate change and the need 
to support adaptation. Therefore, signifi cant gaps existing in policy and 
practice merit investment in pilot-testing and lesson learning (including 
mainstreaming adaptation to climate change into national policy mak-
ing, particularly at the sectoral level). Doing so would focus on disaster 
risk reduction from climatic disasters (such as fl oods and droughts), water 
resources management, climate-proofi ng agriculture, and coastal zone 
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management. This process of mainstreaming must also pay attention to 
the large increase expected in urban populations; and to ways to enhance 
resilience and reduce vulnerability in towns and cities, given their vital role 
in local, national, and regional economic networks. 

Experience from the West African Sahel, following the major droughts 
of the 1970s and 1980s, shows the benefi ts gained when neighboring coun-
tries share ideas and practical solutions for coping with drought and climate 
variability. Advancing regional cooperation presents a valuable opportu-
nity for avoiding duplication and for scaling up successful initiatives (such 
as pilot-testing adaptation projects with poor and vulnerable communities 
in dryland areas; and building research capacity, knowledge sharing, and 
dissemination activities within regional and national institutions).

Biofuel production offers a potentially valuable source of revenue and 
energy for local needs as well as export with crops (such as jatropha) that 
are well suited to semiarid regions. However, the recent rapid expansion 
of biofuel production schemes highlights important trade-offs between 
ensuring energy supply and increasing pressures on scarce land and water 
resources. It also points out risks to poor people’s land rights and access 
and to their food security. There is useful work to be done to build an 
evidence-based assessment of the conditions under which biofuel produc-
tion generates positive or negative impacts on environmental, social, and 
economic dimensions.

Many African and other low-income countries have a very strong 
interest in ensuring rapid, ambitious, and effective cuts in greenhouse gas 
emissions, thereby maximizing the probability of limiting the global tem-
perature rise to 2 degrees Celsius. Every delay in meeting tough targets 
for emission cuts will bring higher temperatures, increased damage, and 
greater costs and diffi culties in adaptation—particularly for poor coun-
tries and vulnerable communities in the developing world. It is vital that 
these interests are able to engage with and shape the post-2012 agreement 
effectively, making sure it is responsive to their needs and priorities. Doing 
so requires work to ensure that the needs of the most vulnerable countries 
are brought to the fore. A mix of activities will be needed: strengthening 
negotiating capacity, tactics, and strategy; developing input from research, 
civil society, and community groups to provide effective grassroots voice to 
national positions; assessing costs of climate change for different countries 
and sectors; and testing practical options for adaptation. Also included 
will be programs of public information and education to generate public 
understanding of the challenges to be faced.
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Most of the important direct impacts of climate change are associated 
with water, in one form or another—whether it be increased drought, 
heavier storms, fl ooding, or sea-level rise. Thus, for dryland regions, a 
strong focus on improved management of water at local, national, and 
regional levels will be key to building greater resilience to disasters, crop 
failures, and damage to infrastructure. This requires a combination of 
microinvestments at the fi eld and village levels, with wider water catch-
ment management and coordinated planning of major river basins—such 
as those of the Niger, Nile, and Zambezi. 

Better access to good climate information in a form that is comprehen-
sible and of value to local people and their organizations would allow for 
better planning and disaster preparedness. New communication technolo-
gies provide possible means for spreading information rapidly and widely 
in ways that could bring much innovation to the management of drought, 
fl oods, and other extreme events. There also may be untapped opportuni-
ties for dryland regions associated with carbon markets to achieve stronger 
synergies between adaptation and mitigation through the design of soil, 
pasture, and woodland management practices that can supply carbon sinks 
on a signifi cant scale (Reij 2008).

Conclusion

Climate change presents us with most profound and diffi cult challenges, 
both in designing ambitious and robust targets for mitigation and in fi nding 
ways to support adaptation around the world (especially in those regions 
most vulnerable to adverse impacts). There is much we need to learn as we 
engage in the testing of adaptation in practice. We have very little evidence 
on how the costs and benefi ts of climate adaptation are distributed in real-
ity and how greater equity can be brought into the distribution process. 
Over the next few years, we need to build an effective means for sharing 
experience with good and bad adaptation practices; learning about the best 
mix of community-based processes and district, national, and subregional 
actions; and implementing the right blend of short-, medium-, and longer-
term adaptation options for investment and institutional support, such as 
development of insurance schemes.

It is said that you can tell the quality of a government and a society by 
how well they address the needs of their poorest citizens. In like manner, 
we will be judged as global citizens by how well we respond to the growing 
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diffi culties being faced by many of the poorest people in the world, whose 
livelihoods are being transformed in damaging ways by climate change.

Notes

   1. Drylands are defi ned by the Millennium Ecosystem Assessment (MA), as “all 
terrestrial regions where water scarcity limits the production of crops, forage, 
wood and other ecosystem provisioning services” (MA 2005, p. 1).

   2. Data in this section are taken from the MA.
   3. For information on millet, see Ben Mohamed, van Duivenbooden, and 

Abdoussallam (2002); for information on groundnuts, see van Duivenbooden, 
Abdoussallam, and Ben Mohamed (2002).

   4. See Scoones and Wolmer (2005) for an “unpicking” of this generalization.
   5. “Adaptation” includes “adjustments, or changes in decision environments, 

which might ultimately enhance resilience or reduce vulnerability to observed or 
expected changes in climate” (Adger et al. 2007, p. 720); and it is linked 
closely to adaptive capacity: “the ability or potential of a system to respond 
successfully to climate variability and change” (p. 727).

   6. For information about the Sahel, see Davies (1996); for information about 
pastoralists in the Horn of Africa, see Morton (2006).

   7. Institutions can be formal and informal; and they can have political and eco-
nomic functions, such as establishing and protecting property rights, facili-
tating transactions, and permitting economic cooperation and organization 
(Wiggins and Davis 2006). More broadly, they can regulate access to the vari-
ous factors of production—land, labor, capital, and information (Scoones and 
Wolmer 2005).

   8. Independent pastoral development researcher Saverio Krätli (personal com-
munication) points out that pastoralist groups in Niger know how the same 
ecosystem components can be used by different groups of dryland dwellers in 
different ways. Thus, the “resource” is defi ned by use and not by its inherent 
characteristics and abundance.

   9. Rift Valley Fever is dangerous to both livestock and humans. But in recent 
years it has become important in the Horn of Africa as the cause of economi-
cally devastating livestock trade bans imposed by the Persian Gulf states. The 
scientifi c basis for those bans has been questioned by international agencies 
and authorities in the exporting countries.

10. Using the U.K. Met Offi ce’s Hadley Centre Coupled Model, version 3 
(HadCM3) climate model, and the IPCC’s (2000) emissions scenario A1F1.

11. At an operational level, this is occurring through the Kenya Arid Lands 
Resource Management Program, the Ethiopia Pastoral Community Develop-
ment Program, and the Mongolia Sustainable Livelihoods Program, all funded 
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by the World Bank; at the level of developing policies, it is occurring through 
the ALive initiative (ALive 2007) and the Livestock Emergency Guidelines and 
Standards project (LEGS 2008).

12. With index-based insurance, farmers or livestock keepers can be insured 
against area-based indexes (of rainfall, vegetation quality, or livestock mortal-
ity) passing certain thresholds, thus avoiding the moral hazard and adverse 
selection problems associated with agricultural insurance in developing coun-
tries. This approach has been applied in the Mongolia Index-Based Livestock 
Insurance Project, funded by the World Bank.

13. The Commission on Climate Change and Development, launched by the 
Swedish government, provides a valuable opportunity to highlight issues of 
adaptation and disaster risk reduction (Commission on Climate Change and 
Development 2009).
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To date, the need to begin addressing climate change risks in the urban 
areas of low- and middle-income countries is not appreciated fully by most 
governments and the majority of development and disaster specialists (Sat-
terthwaite et al. 2007). Low- and middle-income countries not only account 
for nearly three quarters of the world’s urban population (United Nations 
2008), but also have most of the urban populations at greatest risk from 
the increased intensity and/or frequency of storms, fl ooding, landslides, and 
heat waves that climate change is bringing or will bring (United Nations 
2008; Wilbanks et al. 2007). Since 1950, there has been a sevenfold increase 
in their urban populations. This increase also has brought an increased 
concentration of people and economic activities in low-lying coastal zones 
at risk from sea-level rise and extreme weather events (McGranahan, 
Balk, and Anderson 2007). Globally, most deaths from disasters related to 
extreme weather occur in these countries, with a large and growing propor-
tion of such deaths in urban areas (UN-Habitat 2007).

Low- and middle-income countries also have much less adaptive capac-
ity than do high-income countries because of backlogs in protective infra-
structure and services as well as local government limitations. This problem 
is compounded by the unwillingness of many city and municipal govern-
ments to work with the residents of informal settlements, even though 
these settlements often house a third or more of the population and include 
those people who are most at risk from climate change. The limits in local 
governments’ adaptive capacities have led to recognition of the importance 

C H A P T E R  9
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of adaptive capacity for low-income individuals, households, and com-
munities within these settlements. Equally, it has led to recognition of the 
need to support initiatives that build household and community resilience 
and that adapt assets and capabilities so that they are able to cope with 
climate change. Thus, addressing the social dimensions of climate change 
adaptation requires that we consider the roles not only of different levels 
of government but also of individuals, households, and civil society orga-
nizations. This chapter seeks to address these issues by outlining a frame-
work of pro-poor asset adaptation for climate change. This framework 
provides a conceptual approach for identifying the asset vulnerability to 
climate change of low-income individuals, households, and communities; 
and it considers how assets can support adaptation. Such an approach 
recognizes that strengthening the asset base of low-income households and 
communities also can contribute to building more competent, accountable 
local governments. A substantial part of adaptive capacity relates to the 
ability of local communities to make demands on local governments and, 
wherever possible, to work in partnership with them.

Background: The Urgency of Climate Change in Urban Contexts

Table 9.1 summarizes some of the main manifestations and likely impacts 
of climate change. These include increased frequency and/or intensity 
of extreme weather events, including heat waves; heavy precipitation; 
and intense, tropical cyclones. Extreme weather events long have been 
among the most common causes of disasters, independent of climate 
change. There has been a clear upward trend in the frequency of disas-
ters from 1950 to 2005, and especially from 1980 (UN-Habitat 2007); 
and most of this upward trend is the result of events related to extreme 
weather (Hoeppe and Gurenko 2007). The growing number of extreme 
weather-related disasters is consistent with predictions from the Inter-
governmental Panel on Climate Change (IPCC) of what climate change 
will bring. It is not “proof of climate change” (which is diffi cult to ascer-
tain), but proof of the vulnerability of cities and smaller settlements to 
extreme weather events whose frequency and intensity climate change is 
likely to increase.

Even though this chapter focuses on urban areas, agriculture is included 
in table 9.1, not only because of its infl uence on the price and availability 
of food, fuel, and many industrial inputs for urban areas; but also because 



Table 9.1. Likely Impacts of Climate Change

Change

Impact on Natural Systems, 

Agriculture, Water Impact on Urban Areas 

Impact on Health and 

Household Coping Implications for Children

Increased frequency 

of warm spells and 

heat waves over most 

land areas 

Reduced crop yields in 

warmer regions, increased 

wildfi re risk, wider range 

for disease vectors 

Heat islands with higher tem-

peratures (up to 7˚C higher); 

often large concentrations of 

vulnerable people; 

worsened air pollution 

Increased risk of heat-related 

mortality and morbidity, 

more vector-borne disease, 

impacts for those doing 

strenuous labor, increased 

respiratory disease where 

air pollution worsens, food 

shortages

Greatest vulnerability to 

heat stress for young chil-

dren; high vulnerability 

to respiratory diseases, 

vector-borne diseases; 

highest vulnerability to 

malnutrition, with long-

term implications

Increased frequency of 

heavy precipitation 

events over most areas 

Damage to crops, soil 

erosion, waterlogging, 

water quality problems

Floods and landslide risks in-

crease; disruption to 

livelihoods and city econo-

mies; damage to homes, pos-

sessions, businesses, transport, 

and infrastructure; loss of 

income and assets; often large 

displacements of population, 

with risks to social networks 

and assets

Deaths, injuries, and increased 

food-borne, water-borne, 

and water-washed diseases; 

more malaria from standing 

water; decreased mobility 

with implications for liveli-

hoods; dislocations; food 

shortages; risks to mental 

health, especially associated 

with  displacement

Higher risk of death and 

injury than adults; more 

vulnerable to water-

borne and water-washed 

illness and to malaria; risk 

of acute malnutrition; 

reduced options for play 

and social interaction; 

likelihood of being re-

moved from school/put 

to work as income is lost; 

higher risk of neglect, 

abuse, and maltreat-

ment associated with 

household stress and/or 

displacement; long-term 

risks for development 

and future prospects

Increases in intense 

tropical cyclone 

activity 

Damage to crops, trees, and 

coral reefs; disruption to 

water supplies 

(continued)
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Increased area affected by 

drought

Land degradation, lower 

crop yields, livestock 

deaths, wildfi re risks, and 

water stress increase 

Water shortages, distress 

migration into urban centers, 

hydroelectric constraints, 

lower rural demand for 

goods and services, higher 

food prices

Increased shortages of 

food and water, increased 

malnutrition and food- 

and water-borne diseases, 

elevated risk of mental 

health problems, respiratory 

problems from wildfi res 

Young children at highest 

health risk from inadequate 

water supplies; at highest 

risk of malnutrition, with 

long-term implications for 

overall development; risk of 

exploitation and early entry 

into work

Increased incidence of 

extremely high sea level 

Salinization of water sources Loss of property and enterprises, 

damage to tourism and 

damage to buildings from 

rising water table

Coastal fl ooding, increasing 

risk of death and injuries; 

loss of livelihoods; health 

problems from salinated 

water

Highest rates of death for 

children; highest health risks 

from salinization of water 

supplies, with long-term 

developmental implications

Sources: IPCC (2007), table SPM.1; and Bartlett (2008).

Table 9.1. Likely Impacts of Climate Change (continued)

Change

Impact on Natural Systems, 

Agriculture, Water Impact on Urban Areas 

Impact on Health and 

Household Coping Implications for Children
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of the importance of rural-based (producer and consumer) demand for 
goods and services for many urban economies. In addition, there are 
important rural-urban links for adaptation, such as the protection of key 
natural defenses within and around urban centers and watershed manage-
ment linked to fl ood control and protection of the water supply.

The fourth assessment of the IPCC notes that “climate change can 
threaten lives, property, environmental quality and future prosperity by 
increasing the risk of storms, fl ooding, landslides, heat waves and drought 
and by overloading water, drainage and energy supply systems” (Wilbanks 
et al. 2007, p. 382). Many urban centers will also be affected by less dra-
matic stresses, including reductions in freshwater availability and stresses 
on local agricultural production. 

It is diffi cult to generalize about likely risks of climate change because 
the scale and nature of these risks vary greatly between urban centers, and 
between different population groups or locations within urban centers. 
Nevertheless, these centers can be grouped according to certain shared 
physical characteristics that relate to climate change risk:

• already facing serious impacts from heavy rainstorms and cyclones 
(including hurricanes and typhoons) or heat waves

• coastal location, affected by sea-level rise 
• location by a river that may fl ood more frequently 
• dependent on freshwater sources whose supply may diminish or whose 

quality may be compromised.

The extent to which extreme weather events and other likely climate 
change impacts pose problems relates not only to settlement location, but 
also to the quality and level of infrastructure and service provision. A high 
proportion of deaths, serious injuries, and loss of property from storms, 
fl oods, and landslides is the result of defi ciencies in such provision. This 
also means that there are large variations in the relative importance of 
climate change risks, compared with other pressing environmental haz-
ards. Where a large proportion of an urban center’s population lacks 
 infrastructure—such as piped water, sanitation, and drainage—it is dif-
fi cult to claim the problem is primarily one of climate change. In addition, 
the very large variations in the numbers of people killed or injured by 
extreme weather events is much infl uenced by the quality and extent of 
protective infrastructure. Wealthy cities and nations can afford levels of 
investment in protective infrastructure that are far beyond those possible 
in low- and middle-income nations.
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A Conceptual Framework: From Asset Vulnerability 
to Asset Adaptation 

A social development perspective on urban climate change adaptation 
focuses on both the impacts and the risks these bring for the low-income, 
excluded, and marginalized populations. Recognition that low-income pop-
ulations are particularly vulnerable to climate change, in terms of individual 
lives and in relation to their household and community assets, makes it use-
ful to build on earlier conceptual and operational frameworks on poverty, 
vulnerability, and assets (Moser 1998, 2007, 2008); and to modify these in 
addressing the particular problems associated with climate change.

Asset Vulnerability

Analysis of the risks arising from climate change to low-income urban 
households and communities is grounded in the concept of vulnerability. 
This concept draws on an important body of development literature that 
recognizes poverty as more than income or consumption poverty and that 
captures the multidimensional aspects of changing socioeconomic well-
being. In an urban study, Moser (1998) defi nes vulnerability as insecurity 
in the well-being of individuals, households, and communities, including 
sensitivity to change. Vulnerability can be understood in terms of a lack 
of resilience to a variety of changes that threaten welfare. These changes 
can be environmental, economic, social, and political. They can take the 
form of sudden shocks, long-term trends, or seasonal cycles. Such changes 
usually bring increasing risk and uncertainty. Although the concept of vul-
nerability has focused mainly on its social and economic components, in 
applying it to climate change, vulnerability to physical hazards, certain 
diseases, and heat stress become more important.

Also of operational relevance to adaptation is the distinction between 
vulnerability and capacity/capability, which is linked to resilience. The 
emergency relief literature has shown that people are not “helpless vic-
tims,” but have many resources even at times of emergency; and that these 
resources should form the basis for responses (ACHR 2005; Longhurst 
1994). There also is a growing recognition of the resources that grassroots 
organizations can bring to urban adaptation (Huq and Reid 2007; Satter-
thwaite et al. 2007). 

The fact that vulnerability can be applied to a range of hazards, stresses, 
and shocks offers a particular advantage to the analysis of climate change–
related risks. Urban poor populations generally have to live with multiple 
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risks and have to manage the costs and benefi ts of overlapping hazards 
from a range of environmental sources, while they face economic, political, 
and social constraints. Climate change also brings a futures dimension to 
understanding vulnerability. It highlights the uncertainty of future risk and, 
with this, an uncertainty concerning the bundle of assets that will enable 
adaptation and increased resilience. An asset-based vulnerability approach 
that incorporates social, economic, political, physical, human, and envi-
ronmental resources allows for fl exibility in analysis and in planning inter-
ventions that is harder to maintain within a hazard-specifi c approach. It 
also highlights how many assets serve to reduce vulnerability to a range 
of hazards. 

Generally, the more assets people have, the less vulnerable they are; the 
greater the erosion of people’s assets, the greater their insecurity. An asset 
is identifi ed as a “stock of fi nancial, human, natural or social resources 
that can be acquired, developed, improved and transferred across gen-
erations. It generates fl ows of consumption, as well as additional stock” 
(Ford Foundation 2004, p. 9). In the current poverty-related development 
debates, the concept of assets or capital endowments includes both tangi-
ble and intangible assets—with the assets of the poor commonly identifi ed 
as natural, physical, social, fi nancial, and human capital. In postdisaster 
impact assessments, assets are shown both to be a signifi cant factor in self-
recovery and to be infl uenced by the response and reconstruction process. 
(See the “Community Responses to Climate Change” section below.) 

Asset-Based Adaptation

Assets “are not simply resources that people use to build livelihoods: they 
give them the capability to be and act” (Bebbington 1999, p. 2029). As 
such, assets are identifi ed as the basis of agents’ power to act to reproduce, 
challenge, or change the rules that govern the control, use, and transfor-
mation of resources (Sen 1997). Moser (2007) distinguishes between an 
asset-index conceptual framework, which she defi nes as a diagnostic tool 
for understanding asset dynamics and mobility; and an asset-accumulation 
policy, which she defi nes as an operational approach for designing and 
implementing sustainable asset-accumulation interventions. 

To get beyond vulnerability and focus on strategies and solutions, this 
chapter introduces an asset-based framework that identifi es the role of 
assets in increasing the adaptive capacity of low-income households and 
communities to climate change. Asset-based frameworks include a concern 
for long-term accumulation strategies (see Carter 2007 and Moser 2007). 
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Clearly the asset portfolios of individuals, households, and communities 
are a key determinant of their adaptive capacity, both to reduce risk and to 
cope with and adapt to increased risk levels. 

An asset-based adaptation strategy in the context of climate change 
includes three basic principles:

1. The process by which the assets held by individuals and households 
are protected or adapted does not take place in a vacuum. External 
factors such as government policy, political institutions, and non-
governmental organizations all have important roles. (Again, see 
the “Community Responses to Climate Change” section below.) 
However, institutions can also include the laws, norms, and regu-
latory frameworks that block, enable, or positively facilitate asset 
adaptation. 

2. The formal and informal context within which actors operate can 
provide an enabling environment for protecting or adapting assets. 
Entry points for strengthening strategies for asset adaptation are con-
textually specifi c but may be institutional- or opportunity-related in 
focus. Just as the adaptation of one asset often fosters the adaptation 
of other assets, the insecurity and erosion of one asset can undermine 
the stability of other assets. 

3. Household asset portfolios change over time, sometimes rapidly—
for example, following events such as marriage or the death or inca-
pacity of an income earner. Thus, households quickly can move into 
insecurity/vulnerability through internal changes linked to life cycle 
as well as in response to external economic, political, and institu-
tional change.

Thus, key to the development of an asset-based adaptation framework 
are the identifi cation and analysis of the connection between vulnerability 
and the erosion of assets.

Urban Poverty, Asset Vulnerability, and Climate Change

To address vulnerability, it is important to understand how vulnerability 
to different aspects of climate change varies across different groups (for 
instance, not only by type of hazard, but also by age, gender, health sta-
tus, and income); and how asset portfolios can infl uence this variability. 
Furthermore, it is important to consider not only risk and vulnerability to 
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events that threaten life, health, and livelihood; we also must consider risks 
and vulnerabilities in the aftermath of such events. 

Types of Vulnerability and Groups Particularly Affected 

Hazards created or magnifi ed by climate change combine with vulner-
abilities to affect the urban poor’s human capital (health), physical capital 
(housing and capital goods), and capacity to generate fi nancial and pro-
ductive assets. Some impacts are direct, such as more frequent and more 
intense fl oods. Those effects that are less direct include reduced freshwa-
ter supplies. Finally, others that are indirect for urban populations include 
constraints on agriculture that, in turn, constrain food supplies and reduce 
rural producers’ and consumers’ demands for goods and services from 
urban enterprises.

There is considerable variation in levels of vulnerability within low-
income populations, in terms of both the hazards to which they are exposed 
and their capacity to cope and adapt. Settlements differ in the quality of 
physical capital (including housing) and infrastructure (much of which 
should reduce risks) and in the risks to which they are exposed from fl ood-
ing, landslides, and heat waves. In addition, a local population’s interest 
in risk-reduction through building improvements will vary depending on 
home ownership status, because tenants or seasonal migrants have fewer 
incentives to invest. 

There also are differences between women’s and men’s exposures to 
hazards and their capacities to avoid, cope with, or adapt to them. Age, 
too, is important, with children facing greater risks and having reduced 
coping capacities for some impacts; very young children and older groups 
face particular risks from some effects. Individual health status also is cru-
cial, regardless of age and gender (Bartlett 2008).

Areas of Intervention

To look in more detail at the connections between vulnerability and ero-
sion of assets, this chapter considers one of the most important aspects of 
climate change—the likely increase in the intensity and/or frequency of 
fl oods and storms. It addresses vulnerability within four different areas 
of intervention: protection, predisaster damage limitation, immediate post-
disaster response, and rebuilding. Before discussing these interventions, it 
is important to note that many components of poverty reduction strate-
gies also build resilience against a range of hazards, and thus complement 
actions targeted at particular groups’ exposures to specifi c hazards. For 
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instance, better-quality housing, infrastructure, and services greatly reduce 
a range of hazards—including exposure to many physical dangers and 
disease-causing agents (pathogens)—while an effective health care system 
should reduce the impact of most illnesses and injuries. 

Protection. Among the groups most at risk are lower-income groups living 
in environmentally hazardous areas, lacking protective infrastructure—for 
instance, large concentrations of illegal settlements on hills prone to land-
slides, in deep ravines, or on land likely to fl ood (Hardoy, Mitlin, and 
Satterthwaite 2001). Most major cities were founded on “safe” sites, but 
have grown to sizes never imagined by their founders. Increased exposure 
to extreme weather hazards is related partly to expansion onto hazardous 
sites. Risks faced on such sites have often been exacerbated by damage 
to natural systems, including the loss of mangrove stands or hillside veg-
etation as well as deforestation. But areas constantly exposed to fl ooding 
still attract low-income groups because of cheaper land on which they can 
build or cheaper rental accommodations. 

Extreme weather impacts frequently relate more to the lack of protec-
tive infrastructure and services than to the hazards inherent in urban sites 
(Revi 2008). For instance, it is generally cities with the largest inadequa-
cies in protective infrastructure that have experienced the highest num-
ber of fl ood-related deaths and injuries over the past 25 years. The lack 
of protective infrastructure is partly linked to the constrained investment 
capacity of city and municipal governments. But it is often associated with 
the problematic relationships between local governments and urban poor 
groups living in high-risk, informal settlements. High proportions of these 
cities’ populations occupy land illegally, build structures that contravene 
building regulations, and work in the informal economy outside offi cial 
rules and regulations. Infrastructure and service-provision agencies may 
not work in such informal settlements because of the “anti-poor” attitudes 
of government offi cials and politicians. Within such settlements, most loss 
or damage to buildings in extreme weather is the result of inadequate infra-
structure (for instance, for storm drainage) and poor building quality.

Predisaster Damage Limitation. Generally, high-income groups and for-
mal businesses with good-quality buildings and safe, protected sites do not 
need to take emergency preparedness measures in response to forecasts for 
storms and high tides. For groups living in less resilient buildings and more 
dangerous sites, risks to health and assets can be reduced by appropriate 



TOWARD PRO-POOR ADAPTATION TO CLIMATE CHANGE IN URBAN CENTERS • 241

actions in response to warnings. However, to be effective, reliable infor-
mation must reach in advance those most at risk, be considered credible, 
and contain supportive measures that enable them to take risk-reducing 
actions. These measures include the identifi cation of known safer loca-
tions and, where needed, provision of transport to assist people’s moving 
to them.

Climate change is likely to make the timing and intensity of heavy 
rainfall less predictable, which, in turn, makes long-established coping 
mechanisms less effective. Discussions with residents of low-income com-
munities in various African cities suggests that fl ooding has become more 
frequent and less predictable (Douglas et al. 2008). Effective community-
based predisaster measures to limit damage also require levels of trust and 
cohesion—community social capital—that are often not present. These 
measures depend on a complex set of factors, including length of time in 
the settlement, pattern of occupation (including tenure), and state infra-
structure-delivery mechanisms (see Moser and Felton 2007).

There also are differences in knowledge and the capacity to act to limit 
risk, based on age, gender, and health status. These include differentials 
as simple as the capacity to run or to swim, with speed variations relat-
ing to different groups; infants, younger children, adults caring for them, 
the disabled, and older people all move more slowly when responding to 
impending risks. It is common for mortality among children to be higher 
than among adults (Bartlett 2008). In societies where women are con-
strained by social norms from leaving the home, they may move less rap-
idly to avoid fl oodwater, as may women who are taking responsibility for 
young children. 

Immediate Postdisaster Response. This intervention concerns groups less 
able to cope with impacts. Disasters often separate communities, inhibiting 
responses by established community organizations. Particular groups, dif-
ferentiated by age, gender, health status, and other forms of exclusion such 
as ethnicity or religion, face particular diffi culties in coping with the imme-
diate effects. Infants, young children, and members of older age groups are 
at higher risk from postdisaster disruptions such as scarcities of potable 
water and food. When income is lost, children from poor households may 
be removed from school to help provide for the household. Disaster events 
often endanger the personal safety of girls and women, with higher risk of 
gender-based violence, abuse, and maltreatment associated with displace-
ment and/or household stress (Bartlett 2008). Although little is known 



242 • SOCIAL DIMENSIONS OF CLIMATE CHANGE

about the psychological impact of urban disasters, it is clear that different 
forms of trauma unfold over time, from acute shock lasting a few days, to 
longer-term impacts such as recurrent stress-related illnesses and reduced 
quality of life (Bartlett 2008). 

Rebuilding. Poorer groups generally receive less support from the state 
for rebuilding and very rarely have insurance protection that helps fund 
the rebuilding of homes and other assets. Postdisaster reconstruction pro-
cesses rarely allow the poorest groups and those most affected to take cen-
tral roles in determining locations and forms of reconstruction. In many 
instances, poor groups do not get back the land from which they were 
displaced because the land is declared a no-build zone by governments or 
is acquired by commercial developers (ACHR 2005).

Women generally assume most childrearing and domestic responsibili-
ties such as obtaining food, fuel, and water—all of which can become more 
burdensome following a disaster. At the same time, they “struggle in the 
fast-closing post-disaster ‘window of opportunity’ for personal security, 
land rights, secure housing, employment, job training, decision-making 
power, mobility, autonomy, and a voice in the reconstruction process” 
(Enarson and Meyreles 2004, p. 69). Equally problematic is the failure to 
recognize women’s individual and collective recovery and reconstruction 
capacities as community leaders, neighborhood networkers, producers, 
gardeners, rainwater harvesters, and monitors of fl ood-prone rivers (Enar-
son and Meyreles 2004; Enarson et al. 2003). Children also generally are 
affected in more extreme ways because of their higher physiological and 
psychosocial vulnerability to a range of associated stresses, as well as the 
long-term developmental implications of these vulnerabilities. Almost all of 
the disproportionate implications for children are exacerbated by poverty 
and by the diffi cult choices that must be made by low-income households 
as they adapt to more challenging postdisaster conditions (Bartlett 2008). 

Current Governmental Operational Frameworks for Action

At fi rst sight, climate change adaptation frameworks seem primarily 
to be a municipal government responsibility, with limited roles for 
households and community organizations. City and municipal govern-
ments are in charge of planning, implementing, and managing most 
measures that can diminish climate change risks, including those that 
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address particular groups’ high vulnerability to known hazards. Their 
 responsibilities also include factoring climate change risks into new 
development plans and investment programs, and adapting infrastruc-
ture standards and building codes. 

Urban populations in high-income nations take for granted that a web 
of institutions, infrastructure, services, and regulations protects them from 
extreme weather and fl oods, and keeps adapting to continue protecting 
them. Many measures to protect against extreme weather meet everyday 
needs—for instance, health care services are integrated with emergency ser-
vices and sewer and drainage systems serve daily requirements and cope 
with heavy rainfall. The police, armed services, health services, and fi re 
services provide early warning and ensure rapid emergency responses. 
The costs of these efforts are recovered by administering service charges 
or taxes; and, for most people, these costs represent a small proportion 
of their income. Consequently, extreme weather events rarely cause large 
loss of life or serious injury in high-income nations. Although such events 
occasionally cause serious property damage, the economic cost is reduced 
for most property owners by property and possessions insurance.

This adaptive capacity is supported further by most buildings conform-
ing to building and health and safety regulations, and being served at all 
times by piped water, sewers, all-weather roads, electricity, and drains. The 
institutions responsible for such services are expected to make them resil-
ient to extreme weather. Although private companies or nonprofi t institu-
tions may provide some of the key services, the framework for provision 
and quality control is supplied by local government or local offi ces of pro-
vincial or national government. In addition, it is assumed that city plan-
ning and land-use regulation will be adjusted to any new or heightened 
risk that climate change may bring, encouraged and supported by changes 
in private sector investments (over time, shifting from high-risk areas) and 
changes in insurance premiums and coverage. At least for the next few 
decades, as the IPCC’s fourth assessment stresses, this “adaptive capacity” 
can deal with most likely impacts from climate change in the majority of 
urban centers in high-income countries.

For the most part, households and community organizations in high-
income countries engage very little with the institutions that ensure their 
protection, other than through complaint channels such as local politi-
cians, lawyers, ombudsmen, and consumer groups and watchdogs. Some 
groups may be ill served or excluded, but most urban inhabitants are well 
served and protected. 
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Very few urban centers in low- and middle-income nations have a compa-
rable web of institutions, infrastructure, services, and regulations. In urban 
centers where much of the population lives in informal settlements, not only 
is the public provision of infrastructure and services inadequate, but there 
are also few mechanisms by which low-income citizens can hold their local 
governments accountable. At the same time, many such local governments 
are anti-poor, regarding informal-settlement populations as “the problem” 
rather than as key parts of the urban economy. There are urban centers 
where defi ciencies in infrastructure and services affect a smaller propor-
tion of the population; and in such centers, this often refl ects local govern-
ments that are more accountable to the citizens in their jurisdictions, with 
national government structures that have supported decentralization. Prog-
ress in such urban centers often is associated with stronger local democra-
cies (Cabannes 2004; Campbell 2003; Velásquez 1998). Some local govern-
ments have developed successful partnerships with low-income groups and 
their community organizations that demonstrate cheaper, more effective 
ways to meet their responsibilities for infrastructure and services (Mitlin 
2008; Hasan 2006; Boonyabancha 2005; d’Cruz and Satterthwaite 2005).

Community Responses to Climate Change: A Pro-Poor, Asset-Based 
Adaptation Framework for Storms and Floods

If most city or municipal governments have proved unable or unwilling to 
provide the infrastructure, services, institutions, and regulations to reduce 
risks from extreme weather events for much of their populations, they 
are unlikely to develop the capacity necessary to adapt to climate change. 
Adaptation frameworks need to be developed to support household- and 
community-based responses. This development might be considered as 
support for adaptation that is independent of government, but support for 
household and community adaptation also should be supporting citizens’ 
capacity to negotiate and work with government wherever possible and, if 
needed, to contest government. Table 9.2 provides examples of asset-based 
actions at different levels to build resilience to extreme weather.

Obviously, the greater the success in protection, the less the need for 
intervention in the second, third, and fourth aspects discussed above. Simi-
larly, good predisaster damage limitation greatly can reduce the impacts 
and the scale of the required postdisaster response and rebuilding. This is a 
critical point, with implications for human well-being (including lives saved 



Table 9.2. Examples of Asset-Based Actions at Different Levels to Build Resilience to Extreme Weather

Asset-Based Actions

Areas of intervention Household and Neighborhood Municipal/City Regional or National

Protection • Take household and community-based 

actions to improve housing and 

infrastructure

• Conduct community-based negotiation 

for safer sites in locations that serve 

low-income households

• Take community-based measures to build 

disaster-proof assets (such as savings) or 

protect assets (for example, insurance)

• Work with low-income communities to 

support slum and squatter upgrading, 

informed by hazard mapping and 

vulnerability analysis

• Support increased supply and reduced 

costs of safe sites for housing

• Develop government frameworks to 

support household, neighborhood, 

and municipal action

• Make risk-reducing investments and 

take actions that are needed beyond 

urban boundaries

Predisaster damage 

limitation

• Develop community-based disaster pre-

paredness and response plans, 

including early-warning systems that reach 

everyone, measures to protect houses, 

safe evacuation sites identifi ed if needed, 

and provisions to help those less able to 

move quickly

• Install early-warning systems that reach 

and serve groups most at risk

• Prepare safe sites with services, and 

organize transportation to safe sites

• Protect evacuated areas from looting 

• Establish national weather-monitoring 

systems capable of providing early 

warning

• Support community and municipal 

actions

Immediate 

postdisaster 

response

• Support immediate household and 

community responses to reduce risks in 

affected areas 

• Support the recovery of assets

• Develop and implement responses 

• Encourage and support active engagement 

of survivors in decisions and responses

• Draw on resources, skills, and social capital 

of local communities 

• Rapidly restore infrastructure and services

• Fund and provide institutional 

support for community and municipal 

responses

Rebuilding • Provide support for households and 

community organizations to get back to 

their homes and communities 

• Plan for rebuilding with greater resilience

• Provide support for recovering the 

household and local economy 

• Ensure reconstruction process supports 

household and community actions, 

including addressing priorities of women, 

children, and youth

• Build or rebuild infrastructure to more 

resilient standards

• Fund and provide institutional 

support for household, community, 

and municipal action

• Address defi ciencies in regional 

infrastructure

Source: Authors’ compilation.
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and injuries and asset losses avoided) and for economic costs. Promoting 
the protection intervention to politicians and civil servants is hampered by 
the diffi culty of enumerating the lives it will save and the injuries it will 
avoid. However, some idea of these numbers can be seen in the mortality 
differences among various cities hit by cyclones of comparable strength. 
There has been more analysis of the economic savings from disaster pre-
vention than of the costs of reconstruction, and it highlights the very large 
cost advantages of protection and disaster prevention (ODI 2004).

Asset-Based Adaptation for Protection

Protecting physical assets for low-income groups focuses on safer resi-
dential sites, better housing, and protective infrastructure. In the majority 
of instances, the most effective adaptation is establishing the infrastruc-
ture and institutions that prevent storms or fl oods from becoming disas-
ters. For most urban centers in low- and middle-income nations, this 
intervention also is the most diffi cult to implement, primarily because of 
the lack of funding, the government’s incapacity, and the large defi cits in 
infrastructure provision. In many nations, the diffi culty in implementing 
the intervention also relates to how higher levels of government have 
retained the power, resources, and fundraising capacities that urban gov-
ernments need.

It is important to recognize that most low-income urban groups already 
have a range of measures by which they adapt to risk and to changing 
circumstances, whether these are economic opportunities or shocks, politi-
cal circumstances, or housing risks. However, their survival needs and 
economic priorities often confl ict with risk reduction (see, for instance, 
Stephens, Patnaik, and Lewin 1996). A study of disaster-prone “slum” 
communities in El Salvador showed how the individualistic nature of 
households’ investments, the lack of representative community organiza-
tions, and the lack of appropriate support from governments and local 
and international nongovernmental organisations inhibited needed settle-
mentwide risk reduction measures (Wamsler 2007).

There is also the issue of what community organizations cannot 
address. Much of the needed protection in cities is for large-scale, expen-
sive infrastructure that is part of citywide systems—for instance, storm 
and surface drains (and measures to keep them free of silt and solid 
waste). The scale and range of what community-based organizations can 
achieve in developing protective infrastructure are much increased where 
they can work in partnership with government agencies (see, for instance, 
Hasan 2006). 
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The relocation of existing houses and settlements away from areas that 
cannot be protected from fl oods and storms, coupled with land-use man-
agement strategies to prevent new settlements in such areas, are important 
components of an asset-based strategy. However, homeowners and renters 
will often resist relocation because it can result in a decline in fi nancial cap-
ital and social networks, as well as loss of the physical asset itself: the hous-
ing. For poor urban households, housing is the fi rst and most important 
asset they seek to acquire (see Moser and Felton 2007). Climate change 
will often reduce the availability of safe residential sites because it increases 
the sites at risk from mudslides, wind damage, fl ooding, and (for coastal 
cities) rising sea levels. In many nations, however, there are examples of 
low-income households obtaining safer, legal sites for their housing as a 
result of the active engagement of these households in organizations or fed-
erations of “slum” or shack dwellers (Manda 2007; Sisulu 2006; Boonya-
bancha 2005; Burra, Patel, and Kerr 2003). Although those examples were 
not driven by climate change adaptation, they demonstrate how relocation 
agreements were reached between very-low-income households and gov-
ernments in a relocation methodology that involved poorer groups, thus 
avoiding many of the disadvantages and the impoverishment that often 
accompanies resettlement.

Asset-Based Adaptation for Predisaster Damage Limitation

Most urban centers in low- and middle-income countries at high risk from 
extreme weather lack the capacity to invest in measures that provide com-
plete protection. In such circumstances, well-conceived interventions made 
in the period just prior to the extreme event can greatly reduce loss of life, 
serious injury, and loss of possessions; and can have the potential to mod-
erate damage to homes. 

One of the foundations of predisaster damage limitation is an early-
warning system that not only identifi es the risk, but also communicates the 
information to all neighborhoods at risk and supports credible, realistic 
responses. This is not something that low-income communities can pro-
vide for themselves; rather, it depends on government institutions. Many 
low-income countries do not have an adequate weather-monitoring sys-
tem, although the importance of such a system now is recognized more 
widely. A warning system alone does not generate the required responses, 
however. That is especially true if low-income communities distrust local 
governments; are frightened that, if they move, they will not be allowed 
back to their settlement (because it is illegal); or know that there is likely to 
be looting (see Hardoy and Pandiella 2009). 
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There are examples of government providing early warning and support 
for immediate predisaster action that enabled individuals, households, and 
communities to take appropriate action to limit damage (United Nations 
2009). One key underpinning of these examples is redefi ning the causes of 
disasters, with extreme weather-related disasters now identifi ed as failures 
of development rather than simply as natural events, with associated devel-
opment policy shifts in avoidance and impact-reduction measures (Lavell 
1999). Even though this redefi nition was not actually driven by climate 
change, it has relevance for adaptation. 

Asset-Based Adaptation for Immediate Postdisaster Response

After any disaster, two separate intervention points are the immediate 
response and the longer-term follow-up. The two are separated largely 
because responsibility for them generally is divided among different insti-
tutions, within both governments and international agencies. 

One of the main infl uences on low-income groups’ capacity to address 
their postdisaster needs is the effectiveness of predisaster efforts to pro-
tect their assets. Savings and savings groups can help prevent postdisaster 
dependency and provide a basis for reenergizing the local economy.  Support 
for such savings groups can be an important component of community-led 
postdisaster response. 

An awareness of the assets and capabilities of women, men, youth, 
and children affected by a disaster, and of their importance in immediate 
postdisaster response, brings changing approaches. Many of the problems 
experienced after disasters are related to how emergency and transitional 
assistance is delivered, with people frequently feeling that they have little 
or no control of their lives. Not only do survivors generally have no role in 
decisions that affect them, but also they often do not even know what deci-
sions have been made. The resources, skills, and social capital within local 
communities often are overlooked in the rush to assess risks and needs. 

Approaches that encourage active engagement, community control, 
and rebuilding social capital in the aftermath of disaster have very signifi -
cant implications for children. The benefi ts of community-level supportive 
institutions for children have been well documented. Early-childhood pro-
grams, for instance, can help reduce parental stress and provide young chil-
dren with a safe, structured daily routine and valuable contact with other 
children (Bartlett 2008; Williams, Hyder, and Nicolai 2005). Schools pro-
vide the same routine, sanctuary, and interest for older children  (Nicolai 
and Triplehorn 2003).
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Asset-Based Adaptation for Rebuilding

Where survivors participate in decision making, psychological recovery 
strengthens the recovery of livelihoods and well-being. Reconstruction 
is a period in which either entitlements can be renegotiated to improve 
the capacity and well-being of the poor, or poverty and inequality can be 
entrenched through the corresponding reconstruction of vulnerability.

Although the reconstruction process should be an opportunity to address 
both short- and longer-term development issues, it often just replaces old 
problems with new ones. There tends to be very little understanding of 
how reconstruction can be turned to better advantage to rebuild social as 
well as physical assets, and thereby contribute to poverty reduction. 

The Asian tsunami of 2004 was not caused by climate change—but it 
showed the extreme vulnerability of coastal populations to storm surges 
and revealed why solid gender analysis should be included in rebuilding. 
After the tsunami, many women joined self-help groups to obtain micro-
credit, which they used to boost their assets and increase their productive 
activities. This reliance on self-help groups was caused partly by the gender-
blind nature of disaster relief that focused on men’s lost fi shing boats, not 
on the assets managed or controlled by women. Another tsunami lesson 
underscored the need to focus on rebuilding communal assets rather than 
individual ones. Often, individual reconstruction did not work well, and 
community-led development worked better. Some communities had enough 
power to throw out corrupt engineers or suspend them. The collective focus 
broke the “benefi ciary” mentality, with leaders emerging to take on public 
roles. This response also showed how community-led reconstruction can 
reduce costs. Money is not wasted on unneeded infrastructure and outside 
professionals when the community itself has the skills to perform the neces-
sary tasks (Moser, Sparr, and Pickett 2007). 

The location of rebuilt settlements has obvious implications for live-
lihoods as well as for access to such amenities as schools, markets, and 
health facilities—and if unsuitable sites are chosen, they may remain empty 
(Bartlett 2008).

Recovering the household and local economy is also a cornerstone of 
progressive adaptation following disaster. Two core principles are required 
for pro-poor recovery:

1. Where possible, promote local sourcing of materials and skills to 
prevent monetary resources aimed at reconstruction from rapidly 
leaking out of the local economy.
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2. Use emergency response and reconstruction interventions as a vehicle 
for enhancing local skills and empowerment by transferring decision-
making power to survivors or sharing it with them. This moves beyond 
the simple employment of survivors to provide income or reduce 
reconstruction costs (UNDP 2004).

Local landownership and the recovery of the local economy are inter-
dependent. Loss of rights over land and forced resettlement during recon-
struction, often under the guise of “adaptation” or “risk reduction,” serve 
to transfer land rights from the poor to the rich, while dislocating survivors 
from the identity of place and informal safety nets offered by social sup-
port networks.

Institutional Implications

Effective adaptation depends on the cumulative and mutually reinforcing 
actions and investments of a considerable range of institutions—including 
not only different levels of government and international agencies, but also 
a range of civil society organizations. It also depends on the capacity of 
these different institutions to work together; and for those most at risk or 
most vulnerable to be able to infl uence these institutions and hold them 
to account.

Implications for Urban Government

Obviously, effective adaptation strategies depend on more competent and 
better-resourced local governments. They also depend on local govern-
ments that are accountable and are both willing and able to work with the 
poor and other at-risk groups. Strong local governments that are not held 
locally accountable may adapt simply by evicting those people living on 
sites and in settlements at risk. Adaptation also depends on urban centers 
in which infrastructure defi ciencies are much reduced, especially in infor-
mal settlements. This is a very challenging task, given the scale of these 
defi ciencies and the lack of local capacity in many places. It is also diffi cult 
to see how the support needed for climate change adaptation can be sepa-
rated from the support needed for local development, because support is 
needed to identify and address all environmental health risks (including 
everyday, small-disaster and large-disaster risks) in ways that address the 
risks and vulnerabilities of low-income groups and high-risk groups and 
that include increased resilience to the likely impacts of climate change. In 
effect, it is support for local development plus adaptation (Satterthwaite, 
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Dodman, and Bicknell 2009). Perhaps increased attention to the risks and 
vulnerabilities related to climate change will also serve to highlight other 
risks and vulnerabilities that long have been apparent but for which no 
action has been taken. This raises obvious questions about whether urban 
governments receive the needed support from national governments and 
international agencies.

At present, climate change models can predict likely changes at a con-
tinental or regional level, but not for particular localities; so it is not pos-
sible to predict with precision the changes that global warming will bring 
for each urban center. This uncertainty makes it diffi cult to convince local 
governments of any need to take action (see Roberts 2008). However, an 
analysis of the impacts of past extreme weather (and other disasters) can 
form the fi rst step in understanding adaptation needs and in considering 
how to mainstream these needs into conventional planning, infrastructure 
investment, and other development programs (see Awuor, Orindi, and 
Adwera 2008 and Pelling and Wisner 2008). To such analysis should be 
added an information base on the current infrastructure and services pro-
vided to each building and on the details of environmental hazards—which, 
in turn, allows a preliminary identifi cation of those households and areas 
most at risk. That information will contribute to a much more detailed 
and location-specifi c information base on risk/vulnerability, including risk-
assessment maps at city and district levels. Such assessments and maps 
detail what is located within hazardous zones by identifying settlements, 
infrastructure, populations, and even gender- or age-differentiated groups 
most at risk. With that knowledge, choices can be made relating to invest-
ments and support programs for households and communities at high-risk 
sites. There also is a considerable body of experience in community-based 
mapping of housing, infrastructure, services, and site characteristics under-
taken in informal settlements by urban poor organizations and federations 
(Hasan 2006; Weru 2004; Burra, Patel, and Kerr 2003). These studies 
allow the risk/vulnerability assessments to cover areas of the city that often 
include homes and neighborhoods most at risk, but for which there are 
little or no offi cial data.

A pro-poor adaptation policy starts by identifying the measures to be 
introduced to protect those people who are identifi ed as vulnerable. Reduc-
ing risk and increasing the resilience of physical capital that already has 
accumulated in cities can be done in three ways: 

1. reducing hazards in occupied sites by installing protective infrastruc-
ture and complementary risk-reduction measures (which may need 
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modifi cations outside the area at risk—for instance, watershed man-
agement upstream); 

2. supporting better-quality buildings—for instance, through technical 
support and appropriate fi nance systems (which also may require 
land tenure regularization); 

3. assisting those who live in the most dangerous sites to move to safer 
sites, and taking measures to increase the supply and reduce the cost 
of land for housing on safe, serviced sites.

Implications for National Government

The potential for urban (metropolitan, city, municipal) governments to 
be good climate change adaptors depends heavily on the extent to which 
higher government levels provide the legislative, fi nancial, and institu-
tional basis to encourage them to do so, while not overwhelming local 
governments with adaptation responsibilities that cannot be fulfi lled. Also 
important are the conditions set for urban governments applying for fund-
ing from higher levels, such as requirements for local development plans 
to involve all key interest groups and incorporate risk and vulnerability 
assessments. National funds on which innovative urban governments 
can draw are important. These must support locally developed responses 
that will vary, depending on the range and relative importance of climate 
change–related hazards in different urban centers. For countries where 
extreme weather events are already causing disasters, there is need for a 
national fund that supports locally developed disaster-risk reduction and 
rapid responses when disasters occur and helps households, civil society, 
and local governments in their rebuilding processes. Some obvious tasks 
and responsibilities for urban adaptation fall to higher government lev-
els, such as implementing weather information systems that support local 
assessments and early-warning systems. 

The Role of International Donors 

There are three entry points for bilateral aid agencies and multilateral 
development banks in supporting the efforts of governments to develop 
adaptive capacity. The fi rst point is examining funding fl ows to identify 
whether suffi cient support is allocated to urban infrastructure and services 
that enhance climate resilience and disaster avoidance. The second entry 
point is supporting national or state/provincial-level fi nancial and regula-
tory capacity to assist urban governments in developing adaptive capacity. 
The third point is directly supporting local adaptive capacity, working with 
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community organizations and city and municipal governments committed 
to reducing the risks of climate-related hazards and able and willing to 
work with groups at risk. Here the focus is on linking local asset-based 
adaptation with good local development and environmental governance. 

Increased funding fl ows for adaptation will not achieve much unless 
local governments have the capacity to use the resources appropriately 
and to work with the groups most at risk. For many countries, this may 
present more diffi culties for offi cial development assistance agencies that 
provide the funding. Such agencies are not set up to support the long-term 
local engagement necessary to ensure the development of local adaptive 
capacity—especially the local engagement that includes support for the 
asset-based adaptation frameworks so important for low-income groups 
and their own organizations. 

An important part of building local adaptive capacity is supporting 
adaptation that serves low-income groups. Here there are good “slum 
and squatter upgrading” experiences on which to draw, where local 
governments worked with informal settlements’ inhabitants to provide 
infrastructure and services and improve housing quality (see, for instance, 
Boonyabancha 2005). Some bilateral agencies and international founda-
tions have developed ways to support both grassroots initiatives and the 
local government support for them (Mitlin and Satterthwaite 2007). Thus, 
those who assist adaptation must think through the fi nancial systems and 
mechanisms that will enable support for a multiplicity of city or munici-
pal innovations by households, community organizations, and local gov-
ernments that reinforces and works with “good local development” and 
“good local governance.”

New international funding sources for adaptation are being devel-
oped, beyond what development assistance agencies are already doing—
especially through the United Nations Framework Convention on Cli-
mate Change. At present, the scale of funding falls far short of what 
is needed; and what little has been supported gives very little attention 
to urban areas (Ayers 2009; Satterthwaite et al. 2007). There has been 
some support for the least-developed nations to develop national adap-
tation programs of action and for community-based adaptation; but, 
again, little attention has been given to urban areas. In addition, such a 
focus gives too little attention to the key role of local government. Local 
adaptation programs of action are needed to underpin and drive inno-
vations in national plans (Bicknell, Dodman, and Satterthwaite 2009). 
It is also important to stress that, in almost all instances, there must 
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be “local development plus adaptation,” and that much adaptation is 
addressing existing defi ciencies in infrastructure and housing quality. In 
addition, competent and accountable local governments will not engage 
with adaptation to climate change unless it is seen as supporting and 
enhancing the achievement of development goals. 

In addition, many international donors are concerned to see how 
urban adaptation also can contribute to reducing greenhouse-gas emis-
sions (mitigation). However, measures to reduce those emissions do 
not necessarily serve adaptation or development. Because mitigation 
in high-income countries focuses so strongly on reducing use of fos-
sil fuels, there is an assumption that the measures used to achieve this 
should be transferred to low- and middle-income countries, even when 
many countries have per capita carbon dioxide emissions that are 1/50th 
or even 1/100th those in high-income countries. In most urban centers 
in low- and middle-income countries, climate change priorities should 
focus on the adaptation needs of the poor, including the expansion and 
improvement of protective infrastructure and services and safe housing 
sites, not on energy effi ciency. Of course, urban development in low- 
and middle-income nations should support mitigation—but not at the 
expense of adaptation or of poverty reduction. 

Conclusion

This chapter identifi es the ways in which the urgent need for climate 
change adaptation in urban areas provides the rationale for far stronger 
links between social development and the urban sector. It shows how 
climate change adaptation will affect “traditional” urban physical infra-
structure concerns, such as housing, water, sanitation, roads, and drain-
age. At the same time, it identifi es the crucial roles and responsibilities of 
individuals, households, and communities in their own adaptation pro-
cesses, independent of government. Supporting such communities—and 
their collaboration with (and demands placed on) local institutions, such 
as municipal governments—will be essential if climate change adapta-
tion is to move beyond its identifi cation as a “technical” domain, toward 
recognition of the essential importance of its social dimensions. An asset 
adaptation framework—which assists in mapping asset vulnerability, 
as well as identifying interventions to strengthen, protect, and rebuild 
the assets and capabilities of local households and communities—is an 
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important operational tool for ensuring that the social consequences of 
climate change are recognized and addressed. 
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Integrating Adaptation with Climate Change 
and Development Policies

Although societies have long records of adapting to climate risks and 
climate changes, management of climate fl uctuations continues to be 
costly, inadequate, and ineffective in mitigating humanitarian disasters. 
Climate changes are accelerating and will lead to wide-ranging shifts in 
climate conditions, such as temperature, precipitation, wind patterns, 
and extreme weather events. Developing countries are expected to see 
the most adverse impacts because of their geographic exposure, reliance 
on climate-sensitive sectors, low incomes, and weak adaptive capacity 
(Cline 2007; Parry et al. 2007; Stern 2006).

How poor countries will cope with the impact of these ecological 
changes on their social systems remains an unanswered question. There 

This chapter originated as an effort to conceptualize adaptation as social climate 
risk management, and it draws on some of the ideas published in Heltberg, Siegel, 
and Jorgensen (2009). Many people have helped us develop and refi ne the ideas 
expressed here though stimulating discussions and comments on earlier drafts, 
including Arun Agrawal, Harold Alderman, Catherine Arnold, Carine Clert, Rahul 
Malhotra, Robin Mearns, Andy Norton, Jon Padgham, Nicolas Perrin, and Tim 
Waites. The fi ndings, interpretations, and conclusions expressed in this chapter are 
entirely those of the authors. They do not necessarily represent the view of the 
World Bank, its executive directors, or the countries they represent.
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is growing emphasis on preparing for ongoing and future climate changes 
via adaptation—a process whereby societies improve their ability to 
manage climate risks and climate fl uctuations. A common defi nition 
of “adaptation” therefore focuses on reducing risk or realizing benefi ts 
associated with climate change. Sometimes the defi nition is extended 
to include resilience to climate variability, regardless of cause, thereby 
framing the goal of adaptation as poverty alleviation and vulnerability 
reduction more than as climate management (Sabates-Wheeler, Mitchell, 
and Ellis 2008). 

Donor agencies and developing-country governments have begun work-
ing to accelerate adaptation. However, the body of knowledge that guides 
the design of adaptation interventions in developing countries is limited. 
In particular, there is little understanding of how to prioritize adaptation 
investments, policies, and programs, and how to identify country-level bar-
riers (policy, knowledge, technology) to effective adaptation. There is even 
less understanding of how to synchronize climate action with other social 
goals, such as poverty alleviation, gender balance, and empowerment. All 
of this raises central questions about how we conceptualize vulnerability 
and what role policy should play in mitigating the impacts of weather 
events on poor people. 

This chapter discusses how to make adaptation pro-poor—which we 
take to mean actions that reduce poor people’s vulnerability1 to climate 
change (Vernon 2008). We argue that developing countries and donor 
agencies preparing for ongoing and future climate changes could usefully 
focus on actions that are “no regrets” and are multisectoral and multi-
level, that improve the management of current climate variability, and that 
integrate adaptation with general development. Social policy and social 
protection, already concerned with vulnerability reduction, can promote 
pro-poor adaptation to climate change through a range of social programs 
that build the resilience of the poor, either directly or indirectly. Policy mea-
sures to this end might include community-driven adaptation, safety nets 
for climate risks and natural disasters, livelihoods programs, microfi nance, 
and index insurance.

In the succeeding sections of the chapter, we survey the poverty impli-
cations of current and future climate variability; set out some principles 
for adaptation; discuss the role of local, national, and global efforts; 
and identify governance challenges to adaptation. We then focus on 
the design of social policy interventions for pro-poor adaptation before 
offering conclusions. 
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Policy Responses to Climate Volatility

Climate changes impact poverty through long-term changes in ecosystems 
and livelihoods and through greater volatility in climate conditions. The 
households most vulnerable to climate change are those whose assets and 
livelihoods are directly dependent on climate patterns and who have weak 
risk management capacity. The most affected livelihoods will be in many 
of the natural resource–intensive sectors, such as cropping, fi shing, live-
stock, forestry, and fi rewood collection. Within households, impacts are 
likely to fall disproportionately on particularly vulnerable individuals, such 
as children, women, the elderly, and persons with disabilities. Although no 
credible estimates exist, there is consensus that, in most developing regions, 
 climate changes could result in lower mean returns to assets and livelihoods, 
lower expected levels of well-being and higher poverty, more fl uctuations in 
well-being, and increased diffi culty maintaining and rebuilding assets and 
livelihoods in the wake of natural disasters. 

Predictions of likely climate change indicate developing countries will 
see increased weather volatility and natural disasters. Given recent experi-
ence with managing climate fl uctuations, these predictions do not bode 
well for the world’s poor. In many parts of Africa, current rainfall and 
temperature fl uctuations already cause unpredictable agricultural produc-
tion to drive food security cycles that oscillate between times of food sur-
plus and of famine. Among the predicted consequences of climate change 
are increased frequency and severity of disasters, both slow and of rapid 
onset. Natural disasters add to the myriad of problems facing the poor and 
vulnerable. Poor households suffer from limited quantity and quality of 
assets and volatile asset returns. The situation is worsened by social differ-
entiation and exclusion that frequently transcend generations and lead to 
entrenched discrimination, institutionalized inequalities, and limited access 
to jobs and community resources (World Bank 2005; Leach, Mearns, and 
Scoones 1999). Inadequately managed disaster risk exacerbating the effects 
of natural catastrophes can wipe out years of development progress with 
severe loss of life and the destruction of livelihoods. As Sen (1981) has rec-
ognized, famines are human-made disasters—a combination of diminished 
food production resulting from climate risks and subsequent counterpro-
ductive human responses to food scarcity. 

Climate events often have long-term implications because of the irrevers-
ible loss of human and physical capital. A longitudinal study in Zimbabwe 
followed children who were less than 2 years old (the age at which children 
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are most susceptible to malnutrition) when a severe drought hit in the early 
1980s. Those who survived the famine were found to be stunted. Their 
stunting translated into lower school achievement, inferior adult health, 
and an estimated 14 percent reduction in lifetime earnings (Alderman, 
Hoddinott, and Kinsey 2006). Studies of Hurricane Mitch in Honduras 
showed that the hurricane exacerbated asset inequalities because the poor 
lost a greater share of assets in the disaster and recovered at a slower rate 
than did those who were not poor. And analysis of rural Ethiopian house-
holds hit by drought showed that, although better-off households could 
sell livestock to fi nance consumption, the poorer households often tried to 
hold on to their livestock at the expense of food consumption to preserve 
their options for rebuilding herds. Those poor households that exited the 
drought with few or no assets faced great diffi culty rebuilding their herds 
(Carter et al. 2007). 

Current polices are having limited success in mitigating such effects. 
Existing arrangements for managing climate and other risks offer poor 
households limited protection from adverse impacts. The fl uctuations in 
consumption and in human and physical assets that result from climate 
and other shocks have adverse consequences for household well-being and 
for economic growth (Dercon 2004). Short-run impacts on households 
include reductions in the quality and quantity of food, health, and educa-
tion, as well as longer hours worked. Long-run impacts include destitution, 
landlessness, asset loss, irreversible malnutrition, child labor, and with-
drawal from schooling. Recovery from shocks often is slow and incom-
plete. Survey data have shown that the poor struggle to repay debts and 
rebuild assets (Heltberg and Lund 2009). Many of the very poor are failed 
almost entirely by both government and market-based social protection 
and risk management instruments; and they are forced to rely largely on 
informal coping responses, such as self-insurance, asset decumulation, and 
assistance from informal networks. 

Large-scale natural disasters sometimes trigger government and donor 
assistance, although it tends to be too little, too late, and in the form of food 
rather than cash. Although critical and potentially lifesaving, such support 
is often ad hoc and not part of any long-term strategy to protect household 
livelihoods from shocks. If international support for humanitarian assistance 
does materialize, often it is only after a dire situation has reached the brink 
of utter collapse (Barrett and Maxwell 2005). For example, in the Niger 
famine of 2005–06, early-warning systems accurately predicted a looming 
disaster; however, it was a long time before assistance arrived in the affected 
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areas. During that time, households had to choose between distress sales of 
productive assets and destruction of human assets (for example, malnutri-
tion and removing children from school). Such decisions have long-term 
poverty implications. There also is concern that donor-funded relief may 
undermine countries’ incentives for crafting, and paying for, national social 
protection systems and weather-based insurance.

Internalization of risk triggers additional effi ciency losses. For instance, 
households anticipating uninsured risk often engage in low-risk, low-return 
activities—such as maintaining short-term asset liquidity in lieu of invest-
ment and long-term returns. A study in southern India found that in the 
presence of high risk, poor farmers reaped lower returns to assets than did 
the better-off farmers, whereas the reverse was true in low-risk settings 
(Rosenzweig and Binswanger 1993). In short, high risk and the absence of 
effective risk management instruments conspire to constrain asset growth 
and the escape from poverty. The adverse impacts on asset growth of the 
ex ante behavioral responses to risk may outweigh even the ex post impacts 
(Elbers, Gunning, and Kinsey 2007).

In sum, current social responses to ongoing climate volatility have 
failed to offer effective protection to the poor. If climatologists are cor-
rect in their predictions that weather patterns will become increasingly 
volatile because of climate change, then development professionals and 
the leaders of poor countries must begin to think more seriously about 
what strategies can be used to mitigate the effects of climate volatility on 
the livelihoods of the poor. 

Some Principles for Adaptation 

Adaptation to ongoing and future climate changes means many different 
things, depending on country, sector, and climate risk. The subject of adap-
tation is complicated further by the uncertainties surrounding climate pre-
dictions and the pathways of potential impact. Given the current state of 
knowledge, development professionals are far from being able to draw up 
defi nitive best practices for adaptation—let alone a “blueprint.” However, 
the following principles for good adaptation have been proposed and seem 
to make sense as guideposts: 

• Identify “no-regrets” instruments—investments and policies with high 
payoffs under the current climate and in a future with a different and 
more volatile climate.
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• Improve management of current climate variability to prepare for 
worse weather ahead. Help households replace unproductive, asset-
degrading coping strategies (such as withdrawing children from school, 
delaying health care, and selling long-term assets to meet immediate 
needs) with ex ante mechanisms that anticipate, plan, and act against 
the negative impacts of risks.

• Consider risk and responses in an integrated, multisectoral fashion 
rather than for each risk and each sector alone. For example, water 
resources management will be of growing importance for many sec-
tors, such as agriculture, hydropower, and urban development.

• Adaptation is good development, and good development is adapta-
tion. The fi nancing and planning for adaptation must be integrated 
with general development fi nance and planning.

• Adapt at many levels. Efforts by households, communities, and nations 
to respond to climate change must be complemented by international 
responses based on the principles of global burden sharing and social 
justice.

• Prepare for long-term, continued engagement on adaptation with 
communities and countries. Climate change is not an issue that will be 
resolved in the near term. 

Local, National, and Global Efforts 

Although climate change is a global process, the way it manifests varies by 
locality. Likewise, responses to climate change are often local: adaptation, 
whether planned or spontaneous, takes place largely through a myriad of 
decisions by households, communities, and local organizations.2 

Households and communities do their best to adapt to perceived cli-
mate changes, even in the absence of facilitating government policy and 
sometimes despite policy or regulatory constraints. Producers have private 
incentives to explore investment opportunities to adjust assets, technolo-
gies, and livelihoods to changing climates. However, these incentives are 
not always suffi cient. Information, technologies, and fi nancing are also 
needed to help producers benefi t from opportunities and overcome market 
imperfections. In addition, the poorest and most disadvantaged will need 
further help in overcoming entrenched barriers that exclude them from full 
participation in social and economic life. 
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Local social networks sometimes substitute for state-led actions, as 
when communities take over coastal zone or forest resource manage-
ment (Adger 2003) or when informal transfers are used to help house-
holds survive shocks in the absence of government and market-based 
social protection instruments. Such community-driven adaptation often 
is driven by necessity—local people forced to protect their livelihoods 
when nobody else does it for them—but it needs and deserves exter-
nal support. In the absence of robust support, the scale and covariate 
nature of many of the risks associated with climate change could over-
whelm community coping mechanisms. External support should recog-
nize the strengths of communities and seek to exploit those strengths 
for effective adaptation. With their extensive local knowledge of people 
and ecosystems, communities must be an integral part of planning and 
implementing adaptation. Community-led interventions ought to form 
part of country adaptation programs, and affected communities should 
be consulted in the planning process.

It is unfortunate that some current approaches to adaptation plan-
ning and fi nancing may bypass local institutions. The current push to 
formulate national adaptation plans of action seems to have missed the 
opportunity to propose adaptation projects for community- or local-
level public, private, or civic institutions. According to Agrawal (2008; 
see also chapter 7 of this volume), only 20 percent of projects described 
in the national adaptation plan-of-action documents incorporate local 
institutions as the focus of adaptation projects; even fewer identify local 
institutions as agents or partners in facilitating adaptation (Agrawal 
2008, pp. 42–44). As more external fi nance for adaptation becomes 
available, it will be important to identify a robust mechanism for chan-
neling support to local initiatives.

Unless assisted, some of the most adversely affected countries stand at 
risk of dramatic upheavals with potentially serious regional and global 
spillovers. For example, major declines of food production in entire regions 
of Africa, advanced desertifi cation of large regions, or the drying up of riv-
ers that supply regions and cities with water all have international implica-
tions. Such regional disasters could overwhelm entire countries. There also 
are issues of equity and social justice because the poor stand to lose the 
most from a problem they have done the least to create. Equity and fairness 
therefore dictate that a substantial part of the burden for adaptation ought 
to come from the international community.
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Governance Challenges 

Some of the most vulnerable households are in communities and countries 
that have the weakest institutional capacity and the fewest resources to 
respond. Addressing this challenge will require responsive and account-
able government institutions. However, such institutions cannot be created 
simply using external fi nancing. As in other areas of development, the key 
barrier to progress lies in overcoming the governance challenges to ensure 
the risks facing poor people are acknowledged and addressed effectively. 
Interventions are unlikely to meet with success and attract sustained donor 
funding unless government institutions can demonstrate accountability 
and responsiveness. 

International institutions, therefore, will have to fi nd ways to provide 
not only resources but also incentives and information for adaptive actions 
that are responsive to the poor. It is here that social protection enters. As 
discussed more extensively below, risk-responsive safety net programs and 
adaptation support through social funds and community-driven develop-
ment projects should be considered. There is also work to be done on 
identifying barriers to adaptation rooted in counterproductive policies and 
regulations. For example, lack of clear and enforced property rights to land 
undermines incentives to invest in land improvements and irrigation. These 
investments are needed to address the projected declines in agricultural 
productivity and the increased volatility of precipitation.

International sharing of the burdens of adapting to climate change will 
need to go beyond development assistance; it will have to include labor 
and migration policies, water sharing, food trade, fi nancial markets and 
insurance systems, and possibly even peacekeeping when degradation 
and resource scarcities caused by climate change trigger violent confl ict. 
Climate change, in other words, is a truly global social and environmental 
issue with spillovers for a range of contested international issues. 

Social Policy and Social Protection for Adaptation 

So far, many interventions for adaptation have focused on the role of specifi c 
sectors—such as energy, communications, or water—and on the “climate 
proofi ng” of infrastructure projects. There has also been some discussion 
in the agricultural sector about how to modify crops in the context of cli-
mate change. However, more attention must be paid to social issues, such as 
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indirect risks, household vulnerability, disaster risk management, and inclu-
sion of poor and vulnerable people. A robust social policy response, rooted 
in an understanding of the risks associated with climate change and climate 
vulnerability facing the poor, is needed to make climate action more pro-
poor. There also is a role for social policy to empower the poor and help 
them develop the voice and political assets needed to claim access to risk 
management instruments. For that reason, Stern (2008) considers social 
protection among the priority sectors for adaptation in developing coun-
tries. With increases in concessional assistance for climate change and adap-
tation quite likely, there could be potential for increased external support 
for the social sectors. 

Within the context of climate change adaptation, social policy can play 
a unique role because of its ability to create a policy space where the trade-
offs between ecological concerns and poverty can be negotiated. Interven-
tions addressing climate change sometimes are at odds with poverty and 
other development objectives. For example, efforts to expand forest car-
bon fi nance have met with criticism from some indigenous communities 
who fear it could undermine further their often-tenuous property rights to 
ancestral lands. Another example is the expansion of biofuel production 
causing food prices to spike, with severe impacts on food-insecure house-
holds in many countries. In contrast, social policy approaches to adapta-
tion create synergies between climate action and poverty alleviation. What 
is key is understanding the risks associated with climate change and climate 
vulnerability facing poor and vulnerable people, and designing instruments 
that help people manage these risks.

Experience with social policy approaches that are responsive to climate 
risks is building. Despite the perennial problem of dealing with climate 
shocks, coverage of programs and instruments helping poor and vulner-
able people manage climate risks remains very low; pro-poor adaptation 
should aim to change that situation. Interventions that might be successful 
in meeting those needs should focus on social funds, social safety nets for 
natural disasters, livelihoods, microfi nance, and index insurance (see, for 
example, the articles in Tanner and Mitchell 2008; IDS 2007; and Yamin, 
Rahman, and Huq 2005). 

Social Funds for Community-Based Adaptation

Social funds are semiautonomous institutions created to channel external 
support to communities. Social funds and community-driven development 
programs support small projects in a number of sectors (for example, 
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infrastructure, social services, microenterprise development, microfi nance, 
forestry, and ecosystem management) that have been identifi ed by com-
munities and presented to the social fund for fi nancing. Social funds and 
community-driven development programs allow poor people and commu-
nities to become actively involved in their own development. 

Social funds can support pro-poor adaptation by scaling up their work 
in sectors relevant for creating resilience, such as ecosystem management 
and restoration, water supply and sanitation, community forestry, coastal 
zone management, disaster preparedness, and postdisaster assistance. 
Even in countries with weak capacity, the international community could 
use social funds and community-driven development to channel external 
fi nance to small-scale community adaptation projects at scale. This could 
also encompass community-driven investments in preserving woodlands 
and forests to attract carbon fi nance. 

Social Safety Nets for Coping with Natural 
Disasters and Climate Shocks

Because traditional safety net programs have targeted the chronically 
poor, their use in mitigating the effects of climate shocks remains relatively 
underexplored. However, there is growing interest in applying safety nets 
to help avoid postdisaster famine and in helping affected households and 
communities protect and rebuild their assets. Conditional and uncondi-
tional cash transfers, workfare programs, and in-kind transfers are some of 
the available instruments. Large-scale cash support to affected households 
has been an important and well-performing part of the disaster response 
in recent major natural disasters in South Asia and Turkey. It makes sense 
to prepare for better design and for swifter and more equitable and consis-
tent deployment after weather shocks. The key preparatory step is to build 
country capacity to deliver cash transfers or execute public works after 
natural disasters. The same capacity can be used to cope with food, fuel, 
confl ict, and fi nancial shocks. Countries and donors should work this into 
their disaster preparedness strategies (Heltberg 2007; Vakis 2006). 

It is useful but uncommon for existing safety net programs to have con-
tingency arrangements in place for scaling up (Grosh et al. 2008). For such 
programs to be effective, they must be fully operational prior to natural 
disasters; and must maintain fl exibility in their targeting, fi nancing, and 
implementation arrangements (Alderman and Haque 2006; de Janvry et 
al. 2006). Such programs allow countries to provide immediate relief and 
rehabilitation assistance to disaster victims. For example, Bangladesh has 
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built capacity for rapid transfers of in-kind or cash payments to disaster 
victims. As part of an integrated approach to disaster risk management 
that also includes large-scale private rice imports, these transfers have 
helped reduce the mortality from natural disasters and improve disas-
ter recovery. In Honduras, an existing social fund was able to scale up 
labor-intensive community projects after Hurricane Mitch. Within a few 
months, these projects created a large amount of temporary employment 
in communities where infrastructure had been disrupted by the hurricane 
(Grosh et al. 2008).

There is an additional benefi t to assuring households in advance that 
they will receive disaster benefi ts under specifi ed conditions. As a substitute 
for insurance, such assurances would allow households to make livelihood 
decisions with higher risks and higher expected returns. Programs and 
pilot projects that are under way in Ethiopia, India, Mexico, and Mongo-
lia offer interesting innovations in weather risk management by combining 
insurance and safety net or social insurance approaches. These programs 
use weather indexes as triggers to mobilize safety net transfers and payouts 
to farmers or herders. Ethiopia’s Productive Safety Nets Program may be 
the best example of this approach. The program offers a combination of 
cash transfers and public workfare to approximately 6 million chronically 
food-insecure people. The aims of the program are to reduce household 
vulnerability, improve household and community resilience to shocks, 
and break the country’s dependence on food aid. The program has devel-
oped a mechanism based on rainfall indexes for temporary expansion into 
drought-affected areas threatened with food shortages. 

Livelihoods Programs

Access to assets and employment is vital for building the resilience of the 
poor. As the productivity of many natural resource–based livelihoods 
declines, peoples’ transition into new livelihoods—often in new sectors and 
in urban areas—may need temporary support. Social protection can sup-
port such livelihood diversifi cation through employment generation, asset 
transfers and asset building, livestock restocking, seed transfers, training 
and skills development, microfi nance initiatives, more orderly migration, 
and access to remittances that is safe and easy. Employment generation 
programs, such as Maharastra’s Employment Guarantee Scheme, have 
shown that it is possible to transfer and stabilize incomes while building 
valuable community assets (Grosh et al. 2008). Programs also may focus 
on building the assets of the poor and protecting the returns to those assets 
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through access to markets and protection of rights (Davies et al. 2009). 
In Nicaragua, the World Bank and bilateral donors support an innova-
tive pilot program that combines conditional cash transfers with additional 
transfers aimed at increasing the income-generating capacity of poor rural 
households exposed to weather risk. Such efforts can reduce poverty and 
improve resilience simultaneously. 

Microfi nance

Access to fi nancial products and services remains an underserved area that 
is important in helping poor people smooth consumption and manage risk. 
A large proportion of low-income people is excluded from the banking sys-
tem and forced to use less secure and more infl exible methods of payment, 
such as cash, informal borrowing, and informal money transfers. Poor 
people face many barriers to fi nancial access—distance from services, the 
inability to produce formal documents, and prohibitive costs. Across sub-
Saharan Africa, for example, only 20 percent of households have accounts 
with fi nancial institutions (World Bank 2008, p. 35). 

Microfi nance can help bridge this gap and support adaptation through 
livelihood support and risk management instruments (Hammill, Matthew, 
and McCarter 2008). Microfi nance is the delivery of loans, savings, insur-
ance, and other fi nancial services to low-income groups so they can engage 
in productive activities, build assets, and protect themselves against risk. 
Microfi nance often does not cover the very poorest who are considered 
unbankable, but it serves a slightly more stable low-income segment that 
has been ignored by traditional banks. In Bangladesh, however, the large 
nongovernmental organization BRAC (Bangladesh Rural Advancement 
Committee) has pioneered approaches to sequencing safety net support, 
skills building, and microfi nance in a program that aims to “graduate” the 
poorest people into microfi nance clients.

Lending is the best-known component of microfi nance. Microloans 
most often are given for productive purposes—to purchase a small asset 
or fi nance working capital. These loans help low-income people start 
a small business and reduce their reliance on moneylenders and other 
informal sources of credit. Microloans are not directly designed for 
risk coping, which would require lending to expand in times of shocks. 
Instead, they create resilience indirectly, to the extent they are successful 
at helping people grow and diversify their incomes and assets and reduce 
their vulnerability. Microsavings complement microloans by giving low-
income groups access to safe and cheap savings instruments. 
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There is increasing interest in microinsurance as a direct risk man-
agement instrument. Formal insurance is often superior to informal risk 
management relying on low-risk, low-return strategies and on social con-
nections that may or may not offer help in times of need. Microinsurance 
aims to increase the outreach and coverage of formal insurance across 
lower income tiers that otherwise would not be covered by more tradi-
tional insurance companies. It does so by tailoring insurance products to 
the needs and purchasing power of low-income people. Common micro-
insurance products include health, life, and index-based (often linked to 
rainfall) insurance. Whereas microinsurance can be offered by anyone, 
including nongovernmental organizations and the private sector, microfi -
nance institutions have shown the biggest interest and have begun offering 
life insurance as a way to insure their outstanding loans (Alderman and 
Haque 2007). Social funds also have shown interest in microinsurance. 
Although their lack of actuarial expertise can be problematic, the existing 
relationship between social funds and potential clients can help establish 
the trust that is critical to the uptake of any insurance product (Maleika 
and Kuriakose 2008). 

Weather-Based Index Insurance and Other Conditional 
Financial Instruments

Emerging lessons with index insurance at the household, local, or national 
levels show scope for insuring against low-frequency and high-cost weather 
events. Weather-based index insurance sometimes can substitute for tradi-
tional crop insurance, which has had little success in developing countries 
because of the high administrative costs to verify claims. Weather-based 
index insurance uses objectively defi ned trigger events (for example, rainfall 
or soil moisture) in an area to set contingent damage payments according 
to an index. Buyers may be farmers or local and national governments. 
Contracts and indemnity payments are the same for all buyers, per unit 
of insurance; there is no use of fi eld- or household-specifi c damage and 
loss data. In contrast to microinsurance, weather-based insurance can be 
offered to countries or regions—as is the case with hurricane insurance, for 
example. Index insurance discourages moral hazard and cheating, avoids 
adverse selection problems, and lowers transaction costs. It also makes the 
insurance instrument accessible to the broader rural population (Skees et al. 
2002). However, index insurance weakens the correlation between losses 
and payouts, a problem known as “basis risk”—an insured party may suf-
fer a loss, but not receive a payout. Index insurance still presents technical 
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challenges, such as data availability, and may not be easily affordable or in 
high demand in many countries. 

Index insurance is not a panacea (Alderman and Haque 2007). It may 
not be appropriate for slow-onset climate impacts; and preventing losses 
is sometimes more cost-effective than providing loss-based insurance. 
Furthermore, many low-income countries lack insurance markets and 
may not fi nd insurance easily affordable. It also may not be desirable for 
some developing countries to take out insurance if indemnities crowd 
out concessional emergency funding. Therefore, weather-based insur-
ance cannot stand alone. Many humanitarian crises are caused by fac-
tors other than climate variability—by confl ict, poor governance, lack of 
infrastructure, political instability, and macroeconomic shocks. Safety 
net and emergency response policies thus should not be tied exclusively 
to index instruments. 

Conclusion

There is much uncertainty about the socioeconomic implications of climate 
change and how best to design adaptation. Unless societies adapt, risks 
associated with climate change could cause large fi nancial losses, increased 
vulnerability, and more frequent humanitarian disasters. Developing coun-
tries and donor agencies, therefore, should do more to prepare for ongoing 
and future climate changes, focusing on no-regrets actions that are multi-
sectoral and multilevel and that improve the management of current climate 
variability. In planning and fi nancing, adaptation should be integrated with 
general development. Social scientists and development practitioners must 
step up to this challenge with the aim of promoting adaptation that is sus-
tainable, pro-poor, and on a scale commensurate with the challenges. It is 
crucial to understand the risks associated with climate change and climate 
volatility that poor and vulnerable people face, and to design and scale up 
instruments for managing those risks. 

Although there is a long way to go, proven social policy frameworks 
and instruments for reducing vulnerability and involving communities in 
development will be valuable for this endeavor. As mentioned, interven-
tions to take forward include social funds that operate on the principles 
of community-driven development, safety nets that better respond to 
climate risks and natural disasters, livelihoods programs, microfi nance, 
and index insurance. 
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Notes

 1. We defi ne “household vulnerability” as the expectation of falling below 
benchmark levels of well-being (for example, below the poverty line) if a risky 
event occurs. An individual or household is vulnerable to risks associated with 
climate change if these risks will result in a loss that pushes the household 
below the well-being benchmark. In our defi nition, vulnerability depends on 
the characteristics of the risks, exposure and sensitivity to the risks, expected 
impacts and losses, and risk management capacity.

 2. Elsewhere, we have explored how the social risk management frame-
work can be used to analyze the choices between risk management at the 
household, local, and national levels, and between ex ante anticipatory 
instruments and ex post coping responses (Heltberg, Siegel, and Jorgensen 
2009).
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C H A P T E R  1 1

The individuals who have authored and contributed to this chapter are part of the Rights and 
Resources Initiative (RRI). RRI is a global coalition working to advance forest tenure, policy, 
and market reforms, primarily in developing countries. Our mission is to promote pro-poor 
forest policy and market reforms that will increase household and community ownership, 
control, and benefi ts from forests and trees. Partners in the RRI coalition are the Coordinat-
ing Association of Indigenous and Community Agroforestry in Central America, the Center 
for International Forestry Research, Civic Response, the Federation of Community Forest 
Users of Nepal, Forest Peoples Programme, the Foundation for People and Community 
Development, Forest Trends, Intercooperation, the International Union for Conservation of 
Nature, Regional Community Forestry Training Center for Asia and the Pacifi c, and the 
World Agroforestry Centre. For more information, visit http://www.rightsandresources.org. 
This chapter is based on analysis from the report Seeing People Through the Trees: Scaling Up 
Efforts to Advance Rights and Address Poverty, Confl ict and Climate Change (RRI 2008), 
and on discussion from the October 2008 international conference on Rights, Forests and 
Climate Change, organized by Rainforest Foundation Norway and RRI (http://www.right-
sandclimate.org). The analysis includes contributions from Liz Alden Wily, Jürgen Blaser, 
Intu Boedhihartono, Sarah Byrne, Doris Capistrano, Marcus Colchester, Bob Fisher, Brooke 
Kennedy, Ruben de Koning, Stewart Maginnis, Jeffrey McNeely, Sten Nilsson, Carmenza 
Robledo, Don Roberts, Jeffrey Sayer, Kaspar Schmidt, Gill Shepherd, and Yurdi Yasmi.

In the next few decades, the world will face an unprecedented sequence of 
challenges. Global markets and political structures are shifting. Global cli-
mate change is already beginning to alter weather events, seasonal patterns 
of precipitation, temperature, and wildlife distribution. In the midst of these 
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challenges, the global development agenda—which only recently peaked 
with the identifi cation of the Millennium Development Goals (MDGs)—
has lost ground to the more politically pressing issues of security: food 
security, energy security, political security, and ecological security. 

Forests are central to understanding and addressing many of these chal-
lenges. More than 18 percent of global carbon dioxide emissions stem 
from deforestation, forest degradation, and land-use change (Stern 2006, 
p. 537). Global market demands for commodities, including bioenergy, are 
increasing pressure on forestlands and forest peoples. So are the emerging 
markets for forest carbon and political responses to security challenges. 
More than ever, the markets and politics of forests and forest peoples are 
interlinked with those of the global community. Our fates are intertwined: 
our consumption affects their lands; our carbon dioxide emissions affect 
their forests (Menzies 2007).

Unfortunately, despite some 50 years of development assistance, the 
forest frontier in developing countries continues to recede. The conven-
tional conservation and development models promoted by development 
organizations have proved ineffective, by and large, in establishing sus-
tained conservation, development, or economic growth in forest areas. 
There is high risk that with climate change, attempts to use forests to 
mitigate climate change, and oncoming market transitions, millions of 
people will be pushed farther into poverty and confl ict; and that distinct 
cultures will be pushed to extinction. How tensions over forests play 
out in coming decades will infl uence the severity of climate change, the 
course of wars and civil confl icts, and the health of the world that our 
descendants will inherit.

Given this history, there is good reason to be concerned that the new 
funding fl owing into forest areas from climate change initiatives succeed 
in addressing these key failures of the past. Crucial to any success will be 
establishing the sound institutional footing needed for equitable social and 
economic development, as well as fair markets—including the recognition 
and clarifi cation of property rights; establishment of accountability mecha-
nisms; development of transparency in government decisions; and empow-
erment of local people to fully participate as citizens in the decisions that 
affect their rights, interests, and livelihoods.

We argue that, with robust and proactive steps, climate change and 
the global response can be converted from a major threat to a major 
opportunity, not only to reduce emissions from forests, but also to 
advance governance and development in forest areas. To ensure that 
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investments for climate change mitigation and adaptation in forest areas 
are effective—and, at a minimum, do not undermine local rights and 
livelihoods—our experience suggests that policy agreements and invest-
ments must work to ensure the establishment of four mutually reinforcing 
and self-correcting foundations:

1. recognizing and strengthening local land and resource rights and 
governance;

2. monitoring more than carbon;
3. independent advising and auditing of mitigation and adaptation 

mechanisms at both national and global levels;
4. paying the right people by prioritizing investments in the stewards of 

forests and trees: indigenous peoples, forest communities, and house-
hold owners. 

The Problem

The 1972 United Nations Conference on the Human Environment, held in 
Stockholm, Sweden, was one of the fi rst international forums to recognize 
the link between rights, well-being, and the environment. The Stockholm 
Declaration pledged to protect fundamental rights to freedom, equality, 
and an adequate standard of living and to safeguard the environment. In 
2000, global leaders met again to set the MDGs, pledging to halve poverty 
and make substantial progress on other social and environmental goals 
by 2015. Nevertheless, 37 years after the Stockholm conference and with 
just 6 years to go before we reach the target date of the MDGs, the gap 
between aspirations and achievement is still wide. In many forest areas, the 
gap never closed.

Today’s national and global insecurity is often driven by the same 
underlying problems that gave rise to the Stockholm conference and 
the MDGs: the inadequate recognition of human, civil, and political 
rights; the political and economic marginalization of rural and forest 
communities; widespread rural poverty; and weak and unrepresentative 
governing institutions.

Many forest communities, particularly in developing countries, are 
chronically poor and poorly governed by the state. They suffer dis-
proportionately from confl icts, humanitarian crises, and corruption, 
which often then spread nationally and internationally. The property 
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rights of forest communities are widely unrecognized; and the human, 
civil, and political rights of indigenous peoples, women, and other 
marginalized groups in forest areas are frequently limited (Colchester 
2008; Sunderlin 2007; FAO 2006). More than 30 forested countries 
have experienced widespread violent confl ict over the last 20 years, 
much of it caused by ethnic tension and the inequitable distribution 
of resources (Kaimowitz 2005, p. 5). Approximately two thirds of all 
violent confl icts in the world are driven by contested claims over land 
(Alden Wily 2008a, p. 4).

It is also clear that whereas recognition and clarifi cation of land and 
resource rights are essential for enabling development as well as justice, 
legal reforms alone are insuffi cient to ensure that local people can protect, 
develop, and benefi t from their assets. Rights reform in the forest sector 
can achieve the desired potential only with prior or concurrent action on 
broader governance issues that underpin the absence or weakness of rights 
at the local level. Such action includes attention to regulatory reform (forest 
regulations tend to favor the interests of large enterprises); market reform 
(to ensure that small producers of forest products have equal market oppor-
tunities); judicial reform (forest dwellers need a functioning judicial system 
and confl ict resolution mechanisms to defend their rights); stronger public 
forest services (forest tenure reform often requires gazetting and demarca-
tion of property boundaries, and that requires a suffi cient budget and train-
ing); enforcement of laws against forest crimes (forest dwellers frequently 
fall victim to illegal appropriations of land and resources that are not pros-
ecuted); and support for the emergence of small- and medium-scale forest 
enterprises. Engaging in these reforms can be an uphill battle because they 
challenge the status quo and vested interests, but measurable progress on 
forest tenure reform in recent years shows that such reforms are possible.

Many in the development community now realize that recognizing and 
securing land rights, strengthening civil rights, and introducing more dem-
ocratic governance systems in forest areas are critical actions—not just for 
moral reasons, but also to achieve social, economic, and environmental 
goals. Fair and secure rights to natural resources, particularly land, are 
fundamental building blocks in any viable strategy for dealing with cli-
mate change and strengthening local and systemic resilience against future 
shocks. Moreover, recognizing and strengthening these rights will be key 
to addressing climate change mitigation and adaptation, while promoting 
poverty alleviation and well-being, good governance, and equitable eco-
nomic growth.
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The Urgency and Risks

The urgency of redressing the balance in favor of local development, rights, 
and resilience is greater than ever before. The dramatic shifts under way 
in markets, politics, and the planet’s climate create new and tremendous 
challenges for achieving peace and prosperity in forest areas.

In recent years, the growth of the global economy and the growing 
demand for food, basic commodities, and energy have increased the 
pressure on forest peoples, who increasingly must compete for a dimin-
ishing amount of available land. The global fi nancial crisis has reduced 
this pressure somewhat, but the lull is likely to be temporary. Local 
populations are growing, too, increasing landlessness, migration, and 
local pressure for the privatization of land held in common. Climate 
change is affecting the ecology and ranges of the fl ora and fauna on 
which forest peoples depend, and undermining livelihoods. Moreover, 
some of the proposed approaches to reducing carbon dioxide emissions 
from forests threaten to criminalize traditional land use (such as shift-
ing cultivation), thus exacerbating existing tensions and eliminating 
local livelihoods.

In the past decade, the amount of forest designated as public parks and 
protected areas has almost doubled, most often at the expense of the people 
who inhabit or depend on these areas (West, Igoe, and Brockington 2006). 
The relative weakness of local organizations and a lack of safeguards and 
accountability facilitate what has been called the “great green land grab,” 
in which private investors and conservationists rush to lock up natural for-
est areas before they can be converted to other land uses (Vidal 2008). In 
sum, this new set of pressures raises the risk not only of increased poverty, 
social exclusion, and civil confl ict among forest peoples; but also the risk of 
increased carbon dioxide emissions from continued or increased deforesta-
tion and forest degradation.

Forest Areas and Development: 
Current Status and Lessons from History

Although development aid and cooperation can claim successes over the 
past fi ve decades, few of these successes have been in forest areas. In most 
countries, poverty rates are highest in remote rural areas, including for-
ests. Forest dwellers and rural peoples still suffer from insecure and limited 
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rights. In addition, economic growth in forest-rich developing countries 
lags behind that of developing countries with less than one third of their 
territories forested. What successes have forest dwellers and indigenous 
peoples seen from the past fi ve decades of development investments and 
global proclamations?

Limited Recognition of Rights and Extensive Poverty

In much of the developing world, the human, civil, and political rights of 
forest-dwelling communities, including indigenous peoples, are denied or 
insecure. Governments in developing countries claim ownership and assert 
direct control over some 70 percent of the total area of forestlands, even 
though indigenous peoples, local communities, and households have legiti-
mate, long-standing customary ownership of much—in many places, the 
majority—of these lands. Describing the situation, Liz Alden Wily writes:

At the stroke of a pen, several billion people around the colonized world 
on four continents were rendered tenants of the state, with varying degrees 
of protection as mere occupants and users—not owners. Despite reforms, 
most remain so today… (RRI 2008, p. 9).

Forest and land laws commonly ignore, limit, or deny the rights of local 
communities and indigenous peoples in forests (Colchester et al. 2006). 
Even in countries where land rights are recognized, rights to use and ben-
efi t from forests are often constrained heavily by forest and land-use regu-
lations (Scherr, White, and Kaimowitz 2004). This lack of recognition of 
the local rights of indigenous peoples living in forests tends to contradict 
international human rights laws—widely ratifi ed by developing-country 
governments—that require the recognition of human, civil, and political 
rights. These include the right of indigenous peoples to own, use, control, 
and manage the lands and natural resources they customarily have occu-
pied or used.

The mandates and programs of forest agencies, generally designed to 
generate fi nancial revenues to government through commercial  harvesting 
and to establish public protected areas, are often at odds with local 
people’s human, civil, and political rights specifi ed in national constitu-
tions and land laws.

Poverty is disproportionately prevalent in dense forest areas, and often 
particularly severe and long-lasting there (Sunderlin, Dewi, and Puntodewo 
2007). Many of the world’s indigenous and ethnic minority communities 
inhabit forest areas. For instance, in India, 84 percent of tribal and ethnic 
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minorities live in forest areas (Mehta and Shah 2003, p. 501). One reason 
why poverty rates are high in forest areas is that tenuous property rights 
and oppressive regulatory frameworks prevent customary owners from 
benefi ting from their forest assets. 

In addition, forest communities tend to lack political power and often 
the means to stand up to outside interests who wish to exploit their land. 
Other reasons for marginalization include the following:

1. The remote rural areas where forests are located have been relatively 
untouched by economic modernization.

2. Forests tend to be distant from markets, and the distance reduces 
income-earning opportunities and increases marketing costs.

3. Forest rents (especially timber) are diffi cult to capture without high 
levels of investment and infrastructure.

4. Forests have been a refuge for migrants, including people fl eeing 
confl ict.

5. Public investment rates tend to be low in the remote rural areas where 
forests are located (Sunderlin et al. 2008).

Similarly, the poorest people in many communities are unable to protect 
their interests against village elites, who can take advantage of insecure 
customary regimes to privatize commonly held resources and otherwise 
capture benefi ts.

Export-Oriented, Forest-Based Industry

As developing countries emerged from colonialism, governments were 
keen to establish large-scale industries, believing them to be fundamental 
building blocks of economic growth and trade. International development 
banks and development assistance agencies fi nanced investment in large-
scale forest industry, and they promoted an industrial model based on 
large-scale forest concessions and the export of logs and timber (Westoby 
1987). By the early 1960s, most development institutions had active for-
estry portfolios providing loans for construction of sawmills, pulp mills, 
and other major industries. Most governments persisted with the economic 
production models established during the colonial period, maintaining 
control over forestlands and allocating forests to commercial concessions 
(Karsenty 2007; Oyono 2007).

Today, this model is well established in national policy and legal frame-
works, and it continues to receive support from international fi nancial 
institutions. In Central Africa alone, approximately 50 million hectares 
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of forest are in industrial concessions (Karsenty 2007, pp. 8–18). But 
experience and research show that this model has failed to produce the 
equitable economic growth and development desired. In many cases, this 
industrial model has resulted in rampant human rights abuses, corrup-
tion, limited generation of local employment, and adverse impacts on the 
health and livelihoods of forest peoples living in concession areas (Coun-
sell, Long, and Wilson 2007; World Bank 2006, 2007; Forest Trends 
2006).

International institutions and governments have also promoted large-
scale forest plantations as a complement to industrial concessions and, in 
some cases, as a response to deforestation. Worldwide subsidies for forest 
plantation development are comparatively small: roughly $2 billion per 
year for forest plantation, compared with $400 billion per year for agri-
culture (White, Bull, and Maginnis 2006, p. 15). However, these subsidies 
still exceed overseas development assistance in the forestry sector (White, 
Bull, and Maginnis 2006). These subsidies to the plantation industry can 
undermine the economic viability of natural forest management and the 
small-scale enterprises that depend on it, further weakening both the 
incentives to manage natural forests and the potential for natural forests 
to contribute to social and economic development.

Environmental Protection

Environmentalists from the global North frequently neglect to acknowl-
edge that the people-less protected-area conservation model emerged in 
the United States only after several hundred years of epidemics, ethnic 
cleansing, and war against the indigenous population. Since that time, this 
model of conservation has been exported around the world, yet the issue 
of “conservation refugees” remains relatively invisible in popular dialogue. 
Both the number and size of protected areas in the World Database on 
Protected Areas have grown more than tenfold since 1962 (http://www
.wdpa.org). The protected-area model was implemented with the worthy 
intention of conserving biodiversity; but, in application, it generally failed 
to recognize the rights or even existence of local people, constituting at its 
worst a direct land grab (Brechin et al. 2003; Geisler 2003).

Conservation models have evolved over the past 30 years, and conserva-
tionists are paying increased attention to the protection of biodiversity and 
ecological values in a broader landscape. But the new urgency for putting 
key biodiversity areas under some form of protection in the face of climate 
change risks fueling a new green land grab. The international development 
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community and high-profi le conservation agencies have set ambitious new 
targets for creating new and consolidating existing protected areas, with 
inadequate analysis of the rights issues and a poor understanding of the 
human-nature relationships that could be sustained by different ownership 
and management models.

Social and Participatory Forestry

In recognition that industrial development and environmental protec-
tion were providing few benefi ts for the poor and that forest degradation 
remained a serious problem, some international donors, nongovernmental 
organizations, and governments in the 1970s started to promote what was 
dubbed “social forestry.” The term referred to a range of activities that 
promoted the greater involvement of people in the management of com-
munity forests, and the restoration of forests in and around agricultural 
landscapes. Except in a limited number of forests in which customary rights 
were clearly recognized, social forestry was initially considered suitable 
only where the forest resource had already become severely degraded.

Early projects were often driven by government agency targets and 
bureaucratic processes, with limited tailoring to local needs, conditions, or 
political realities. With time, deeper engagement with local people began 
to reveal the complexity of land and forest rights in the broader landscape. 
Foresters started to realize that vast numbers of rural people still lived in and 
around and claimed rights to natural forests; and social forestry expanded 
to include forest areas previously owned or managed by governments.

Several lessons can be drawn from the three-decade experiment with 
social, community, and participatory forestry. In almost all cases, it proved 
nearly impossible for these investments to reorient forest agencies to a more 
people-friendly approach. Nor did it lead to fundamental reforms of forest 
policy and property, even when social consensus was moving in that direc-
tion. Interventions often lacked good understanding of the broader market 
and policy context, resulting in many poor people investing their land and 
labor but being unable to benefi t commercially. In most cases, advocates 
missed opportunities to scale up local innovations and to modify the taxes, 
policies, and regulations that were crippling local enterprise.

Market-Based Conservation

In the 1990s, a new set of instruments and approaches grounded in mar-
ket incentives emerged to promote sustainable forestry. One of the most 
signifi cant instruments to emerge was independent forest certifi cation, a 
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voluntary process by which the planning and implementation of on-the-
ground forestry operations are audited by a qualifi ed and independent 
third party against a predetermined standard. Ironically, industrial for-
est concessions and commercial plantations have been most favored by 
this development because of their larger scale; and forest certifi cation 
has expanded disproportionately in temperate regions and well-governed 
countries. 

Another intervention has been the promotion of payments and mar-
kets for ecosystem services (PES), such as carbon sequestration, biodiver-
sity conservation, and water catchment systems. PES may provide better 
opportunities to serve the forest-dependent poor than do other conserva-
tion measures: Forests provide many services that could eventually fi nd 
markets. There is new interest in avoided deforestation, and ecosystem ser-
vice markets could be bundled together to achieve economies of scale. And 
there is a broad set of actors interested in investing. However, there also are 
great challenges: PES schemes are plagued by many of the same problems 
that have hindered earlier approaches to forest conservation and manage-
ment. Without concerted and well-designed effort, the costs and lack of 
capacity to manage risks will present signifi cant barriers for small produc-
ers and communities. If PES systems can scale up without undermining the 
lot of the rural poor, it will depend on the degree to which markets can be 
shaped to respect local rights and governance systems. 

Lessons

Although these models and interventions have clearly brought gains to 
many forest areas, they have often entrenched institutional, political, and 
market structures that keep rural people poor and forest areas insecure. 
It is no small task to change the politics of control and the concentra-
tion of wealth that lie at the root of the challenge. Nevertheless, there are 
many examples of external interventions that have infl uenced domestic 
policies—from direct approaches such as participatory land mapping and 
facilitating legal action, to more indirect strategic approaches such as sup-
port for local research and organizations. These activities help build local 
capacity for more informed dialogue, and they open more political space 
for local voices.

It is not surprising that forest areas are characterized by social and polit-
ical underdevelopment and injustice. Urban-based political, economic, and 
environmental elites have maintained offi cial public ownership over forest 
areas and have exploited them for their own benefi t. These external elites 
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have used technically focused public forest agencies to implement national 
or global notions of the public good—overwhelming local rights and 
aspirations (Larson and Ribot 2007; Peluso 1992). Social, economic, and 
environmental development programs have often become impositions—
treating forest areas as hinterlands to be exploited for the social and eco-
nomic benefi t of others, to be protected on another’s behalf, or to provide 
environmental services on someone else’s terms. For the most part, indig-
enous and nonindigenous forest communities alike have been unable to use 
forests to pursue their own development.

Many governments increasingly are open to strategic advice—not 
 prescriptions—and information about how other governments are deal-
ing with contentious tenure and policy reform issues. Overall, however, 
governments and donors have tended to careen from one crisis or the latest 
“panacea” to the next, fi nding it more diffi cult to muster the political will 
or organizational capacity to address the underlying institutional problems 
that led to underdevelopment in the fi rst place.

Perhaps the most important fi nding from the past 50 years of develop-
ment intervention in forest areas is about what was not done. No serious, 
substantial attempt was made to recognize and clarify property rights in 
forest areas or to empower forest communities to advance themselves eco-
nomically or politically.

Past development assistance has also shown that trying to plan and 
organize optimal social and economic development structures from out-
side a target group is not only morally wrong, but also ineffective. Local 
communities must be enabled to identify and negotiate their options, and 
to become fl exible and resilient in coping with unexpected change.

Reasons for Hope

Ironically, after centuries of subjugation and marginalization, forest dwell-
ers and other rural peoples might hold in their hands the fate of the wider 
world. Because tropical forests remain one of the world’s most important 
global carbon sinks, safeguarding and preserving existing forests and the 
broader agroforestry landscape will be an important part of the global 
 climate change mitigation strategy. As evidence increasingly demonstrates, 
indigenous peoples and traditional forest communities are often better at 
preserving and protecting forest areas than are conventional systems of 
publicly protected areas (Bray, Merino-Pérez, and Barry 2005). Moreover, 
there are at least 370 million hectares of tropical forests managed and con-
served by forest communities and indigenous peoples—at least as much 
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forest area as is conserved in publicly protected areas (Molnar, Scherr, 
and Khare 2004, p. 10). There are many lessons to be learned from the 
experiences and knowledge of these forest communities. Recognizing and 
strengthening their ownership and management rights will support their 
continued practice of traditional management systems that have preserved 
their standing forests to date.

Moreover, as global climate change mitigation mechanisms take form, 
reducing deforestation and degradation of forestlands is emerging quickly 
as one of the most cost-effi cient and effective means of mitigating carbon 
emissions. Forests and forest peoples are returning to the center stage as 
reducing emissions from deforestation and forest degradation (REDD) 
mechanism captures global attention as one option for inclusion in the 
post-2012 climate agreement.

Fortunately, among other key global trends, there is strong evidence that 
forest peoples are organizing themselves and gaining strength around the 
world. There has been a substantial growth in the number and capacity of 
indigenous peoples and community organizations; and despite often fac-
ing persecution, they are advancing their agendas for political and social 
development and for engaging in economic activities and enterprises. These 
trends strengthen the ability of forest dwellers and rural people to hold the 
rest of the world accountable for its actions.

Also encouragingly, some governments are beginning to rethink and 
rationalize property rights in forest areas by recognizing the territorial 
rights of local communities and indigenous peoples, and by attempt-
ing to clarify the property rights of households and individual citizens. 
About one half of all agrarian states—those countries whose economic 
structures are dominated by agriculture—have tenure reforms under 
way, including forest tenure in most of those countries (Alden Wily 
2006, p. 26; Alden Wily and Mbaya 2001). Tanzania, for example, has 
led the way by establishing clear community ownership over land as the 
foundation for forest conservation and development, and thereby has 
infl uenced trends across Africa (Alden Wily 1998, 1999, 2001, 2002). 
Brazil and other countries in Latin America increasingly have recog-
nized the territorial rights of indigenous peoples. In the past two years 
alone, new forest tenure policies or legislation have been adopted in 
Bolivia, Brazil, China, India, Indonesia, and the Russian Federation—
affecting almost half the world’s forest areas (Sunderlin, Hatcher, and 
Liddle 2008, p. 10; RRI 2008). Forest agencies increasingly accept the 
importance of secure property rights in putting the forest sector on a 
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sound institutional footing, and the need for transparency to achieve 
effective public governance. Some governments are beginning to reverse 
historical obstacles to social inclusion by allowing rural people and civil 
society truly to participate in forest governance.

There has never been a greater opportunity to take advantage of this 
momentum and investment to help governments, communities, and pri-
vate sector actors pursue equitable governance and development in forest 
areas. The next few decades are critical for addressing climate change and 
the underlying causes of social, political, and ecological insecurity that 
threaten forests and forest peoples.

Climate Change: Catastrophe and Opportunity

Both social and ecological systems will undergo major adjustments as a 
result of climate change, which already is affecting some of the poorest and 
most vulnerable communities around the world (Amazon Alliance/Forest 
Peoples Programme/RRI 2008; Roberts and Parks 2007; UNDP 2007). 
Poor people dependent on forest areas and other natural resources will 
be exposed and vulnerable to a wide range of changes to weather, rainfall, 
vegetation, and the distribution of wild fauna populations and migrations.

It is widely accepted that average mean temperatures will increase by 
at least 1–2 degrees Celsius. According to the Stern Review, this increase 
could cause the extinction of 15–40 percent of species; and add pressures 
that would force millions of people into extreme poverty, including those 
with limited and insecure rights to their lands, forest areas, and other natu-
ral assets (Stern 2006, p. 55).

Carbon Finance

The interlinked crises of climate change and energy are driving fi nancial 
fl ows; land-use allocations; and a new international architecture of insti-
tutions, markets, and regulations. There are already pledges from major 
government donors for large investments in forests, such as Norway’s 
 September 2008 pledge to contribute up to $1 billion to reduce defor-
estation in the Brazilian Amazon. Emerging carbon markets will also 
drive tremendous investment in forests. By one estimate, reducing global 
deforestation rates by as little as 10 percent could generate between 
$2.2 billion and $13.5 billion in carbon fi nance annually (Ebeling and 
Yasué 2008, p. 1918).
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What will these tremendous investments mean for indigenous peoples 
and poor forest-dependent communities? The dangers are clear. The money 
fl owing from carbon markets is unconcerned with, and so far unhindered 
by regulation to protect, the rights and lands of forest dwellers. Carbon 
fi nance markets are galloping ahead, but “the primary goal of carbon 
fi nancing is to offset emissions and not [to] guarantee pro-poor develop-
ment” (Luttrell, Schreckenberg, and Peskett 2007, p. 2).

Mitigation and Adaptation Options in Forests

The United Nations Framework Convention on Climate Change (UNFCCC) 
articulates two approaches for addressing climate change: mitigation, or 
reducing emissions and increasing carbon sequestration; and adaptation, 
or adjusting to the changing climate. Forest management will play a key 
role in both approaches.

Forest management practices can be more sustainable when local 
communities are landowners, or at least have clear user rights (Brown, 
Chapin, and Brack 2006; Pokharel et al. 2006; Pierce and Capistrano 
2005; RECOFTC 2004; Ribot and Larson 2004). This is not always the 
case. For example, a study in Ghana found that security of tenure was not 
an important factor in the practice of sustainable forestry (Owubah et al. 
2001). Forests that are managed in a more sustainable manner are likely to 
be less vulnerable to climate change (Murdiyarso, Herawati, and Iskandar 
2005; Robledo and Forner 2005; Reid et al. 2004). Thus, vulnerability to 
climate change can, under some circumstances, be reduced by the reform 
of forest tenure and user rights in favor of local communities. 

The Stern Review concludes that “major institutional and policy chal-
lenges” would have to be overcome to realize the climate and social ben-
efi ts of avoided deforestation, including clarifying forest-related property 
rights, strengthening law enforcement, and overcoming entrenched systems 
of vested interests. A more recent report concludes that “adaptation assis-
tance needs to be integrated into development spending to deliver develop-
ment goals in a climate resilient manner rather than being earmarked for 
climate-specifi c projects. This will require involvement of organizations and 
institutions beyond the UNFCCC” (Stern 2008, p. 36). To date, however, 
there is little evidence that institutional interventions to address climate 
change adaptation will consider forest tenure and user rights adequately.

Climate change mitigation proposals focused on forests concentrate on 
reducing greenhouse-gas emissions by reducing deforestation and forest 
degradation and by promoting afforestation. Many competing schemes 
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(mostly devised by governments, conservation nongovernmental organiza-
tions, and the private sector) and funds (mostly promoted by the World 
Bank and donor governments) are on the table. 

Adoption of these schemes backed by the necessary funding will have a 
signifi cant impact on how forests are managed in coming decades and on 
who will manage them, with implications for millions of forest-dependent 
people and communities. Many risks are associated with carbon forestry 
(Griffi ths 2007). These risks include

• renewed and even increased state and “expert” control over forests
• support for anti-people and exclusionary models of forest conservation
• violations of customary land and territorial rights
• unequal and abusive community contracts
• land speculation, land grabbing, and land confl icts (competing claims 

for compensation for avoiding deforestation).

The Challenge of Compensating Communities for Their Carbon

Past policies have addressed community ownership of forests and lands 
inadequately, and have ignored the rights of these communities to benefi t 
from their carbon. And many countries have not begun to address the 
property rights issues surrounding carbon emissions and trade. 

Mired in issues of national sovereignty, most proposed schemes for 
emissions reduction from forest areas overlook questions of equity, 
ownership, benefi t sharing, and development outcomes. Under the 
Kyoto Protocol, there are some simplifi ed mechanisms for small-scale 
afforestation/reforestation (A/R) projects, developed to enable commu-
nities to participate more fully in the Clean Development Mechanism 
(CDM) contained in the Kyoto agreement. However, even these A/R 
projects have proved to be largely out of reach for poor forest communi-
ties. High installation and transaction costs associated with project prep-
aration; and the need for clear property rights to land, resources, and 
carbon have made it very diffi cult for poor rural communities to initiate 
and benefi t from A/R projects under the CDM (Robledo et al. 2008).

Opportunities and Risks

The global and frightening nature of climate change will keep national 
governments focused on forest areas and forestry issues; and open to nego-
tiating with civil society and forest communities, including indigenous 
people. There is tremendous potential to make climate-related investments 
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in a manner that strengthens local rights, reduces rural poverty, protects 
remaining natural forest areas, and restores degraded forest areas, while 
reducing greenhouse-gas emissions. Properly devised rights recognition 
programs and participatory forest projects could constitute a low-cost 
option for reducing emissions, sequestering additional carbon, and increas-
ing adaptive capacity.

Conversely, an approach that attempts to extend public regulatory 
authority beyond protected areas in an effort to control land use and 
deforestation would be counterproductive. It would reverse the pattern 
of devolving forest management authority and increase the potential 
for confl ict.

Within the UNFCCC, debate on proposed new forest-related mecha-
nisms (including REDD and carbon markets) has only touched on issues 
related to local rights to forest resources, equity, governance, and legiti-
macy. But, because of the need for high standards of implementation, 
monitoring and evaluation, good governance, and equitable approaches 
are critical. Without them, future forest-related climate change initiatives 
will benefi t only a few (primarily wealthy) elites, and will reinforce existing 
economic disparities.

Foundations for Effectiveness and Equity: 
A Framework for Climate Change Investments

Climate change and the global reckoning it inspires present both opportuni-
ties and risks for forests and forest peoples. How climate change mitigation 
and adaptation agreements and policy guidelines are structured will have 
direct implications for the rights, security, and livelihoods of indigenous 
peoples and forest communities around the world, especially in tropical 
forest countries.

All new interventions should be tempered with the knowledge that pre-
vious international interventions in forest areas have had limited effect 
on the loss and degradation of forests. Clear rights and equitable gover-
nance structures are crucial to achieving climate mitigation and adaptation 
goals through forest investments. Moreover, without clear rights and good 
 governance, massive fl ows of funds and attention to forests will inadver-
tently undermine existing progress in defending human rights and support-
ing the livelihoods of forest dwellers.

Forest-based climate change interventions must be locally appropri-
ate; and designing global and regional frameworks for supporting and 
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monitoring these projects will not be simple. Alone, technical guidance 
and advice to specifi c governments and industries will not be suffi cient to 
address the major social justice challenges facing forest peoples. 

To ensure effective investments for climate change mitigation and adap-
tation in forest areas, we recommend that policy agreements and invest-
ment mechanisms incorporate and build on four mutually reinforcing and 
self-correcting foundations:

1. Recognize rights—establish an equitable legal and regulatory frame-
work for land and resources.

2. Monitor more than carbon—create an information infrastructure 
that monitors more than carbon—perhaps rights violations and distri-
bution of benefi ts—and is both transparent and easily accessible to 
the public.

3. Provide independent advice and auditing—establish and support 
independent advisory and auditing mechanisms at national and 
international levels.

4. Pay the right people—prioritize investments in communities and 
their forests. 

Recognize Rights

Establish the legal and regulatory basis for effective climate change mitiga-
tion and adaptation efforts by increasing investments in recognizing and 
strengthening indigenous and other community rights to forestlands, trees, 
and their carbon in forest countries. First, governments and civil society 
actors must invest in recognizing and strengthening existing rights in forest 
areas—with particular attention to complex customary systems of owner-
ship and management that do not translate neatly into existing legal frame-
works. Doing so will require legal reforms to recognize the collective rights 
of indigenous and traditional forest communities and formally to recognize 
local peoples’ rights to the ecosystem services (including carbon sequestra-
tion) their forest resources create. These investments should also include 
mapping and delimitation of forestlands, and strengthening the capacity of 
civil society to participate in and inform the design and implementation of 
forest tenure reforms.

Second, governments and civil society will need to build regulatory insti-
tutions to govern carbon rights and carbon markets. Both governments 
and civil society will need resources and support to monitor and learn from 
climate change mitigation and adaptation initiatives.
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Monitor More than Carbon

Establish the information infrastructure for the independent and transpar-
ent monitoring of the status of forests, forest carbon, and the impacts on 
rights and livelihoods. Monitoring forest carbon alone will be insuffi cient to 
achieve effective climate change mitigation and adaptation, given the huge 
risks of inadvertent and negative effects on local rights and livelihoods. 
There will be considerable new investment to establish credible inventories 
of forests and forest carbon. Indeed, in many places, this work already has 
begun. These investments must be accompanied by parallel investment in 
clarifying and mapping ownership and access rights to forestlands.

First, governments and investors should establish credible maps and 
inventories of forest ownership and access rights. Doing so also will require 
investment in public knowledge and understanding of these rights, espe-
cially in forest communities and rural areas where governance and the rule 
of law are weak.

Second, governments and investors will need to monitor the status of 
payments, the distribution of benefi ts, and the local impacts of carbon pay-
ment structures on rights and livelihoods. These systems should monitor 
compliance with social safeguards and policies, especially local community 
rights to free, prior, and informed consent to activities in their communi-
ties and on their lands. These monitoring systems may emerge at multiple 
levels, with activities at local, national, and international levels. All moni-
toring must be transparent; and information should be easily accessible to 
the public.

Ensure Independent Advice and Auditing

Establish civil society advisory processes to guide, monitor, and audit 
investments and actions at national and global levels. Input from civil soci-
ety and local voices will be essential to meeting climate change mitigation 
and adaptation goals equitably and effi ciently. Technical guidance alone 
will not be enough, and neither will ad hoc social sector inputs to national 
and international policy and projects.

For independent advice and auditing to mitigate the risk that climate 
investments will exacerbate social tensions, two key steps will be required. 
First, there should be support to establish a civil society advisory group to 
formally advise the relevant bodies of the UNFCCC. This civil society group 
should monitor the design and implementation of investments in climate 
adaptation and mitigation in forest areas and policies at the global level. The 
group also could formally advise relevant groups within the international 
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institutions, such as the UNFCCC REDD contact group, the  UN-REDD 
initiative, and the World Bank Forest Carbon Partnership  Facility.

Second, investors and policy makers should establish a fully transpar-
ent and locally led process of civil society consultation in forest countries. 
These national consultations could devise, guide, and monitor national 
forest reform and climate strategies, building on the lessons and experi-
ences of the Voluntary Partnership Agreement negotiations conducted by 
the European Union and trade partner countries.

Pay the Right People

Ensure that national-level investments and climate investments in forest 
areas prioritize payments to indigenous peoples, forest communities, and 
rural peoples whose lives and livelihoods depend on and shape forests. 
Successful climate investment strategies must recognize the crucial historic 
role that forest dwellers play in maintaining and protecting forest cover by 
paying communities for avoided deforestation. Such payments will pro-
mote the stability of carbon sequestration in standing forests.

To achieve this, fi rst, investments and climate action strategies must 
promote national adaptation plans that call for and work toward recogni-
tion and strengthening of local land and resource rights. National adapta-
tion plans should include the full participation of forest peoples and rural 
communities in planning these strategies in locally appropriate ways.

Second, mitigation payments need to prioritize the traditional owners of 
natural forests and agroforests. Mitigation payments cannot reward past 
industrial clearing or degradation of forestlands.

To be effective and equitable, the majority of funds dedicated to adapta-
tion and carbon emissions reduction from avoided deforestation should go 
to forest communities and households in forest areas.

Build a Framework

If established, those four foundations for climate investments would be 
mutually reinforcing and self-correcting over time. Inadequate effort or 
progress on one will weaken or undermine the other foundations, destabi-
lizing the process and threatening opportunity for success.

These ideas are not new, and indeed projects are already under way to 
establish equitable payment schemes, address legal frameworks, and estab-
lish new monitoring mechanisms to support climate intervention goals. We 
need a more concerted effort to understand these mechanisms, and invest-
ment in a comprehensive approach that will work toward effective climate 
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change investments that do not undermine recent progress in strengthening 
rights and social development in forest areas.

Conclusion

There is a window of opportunity for avoiding the most damaging cli-
mate change impacts, but that window is closing: the world has less than 
a decade to change course. Actions taken—or not taken—in the years 
ahead will have a profound bearing on the future course of human devel-
opment. The world lacks neither the fi nancial resources nor the techno-
logical capabilities to act. What is missing is a sense of urgency, human 
solidarity and collective interest (UNDP 2007, http://hdr.undp.org/en/
reports/global/hdr2007-2008/).

Windows of political opportunity for investment and reform can open 
suddenly and close just as quickly. It is in these moments of openness and 
opportunity that the global development community immediately should 
engage to help governments, civil society, and investors rethink and reform 
options, governance, and tenure in forest areas. Despite the challenges we 
face, the opportunity of this moment has never been greater.

In the next few decades, governments and investors will spend billions 
of dollars on energy, food, and climate change–related projects in or near 
forest areas. These projects will be effective and long-lasting only if they 
also are equitable. They will avoid exacerbating marginalization, tension, 
and confl ict only if they help repair weak systems of governance and if 
they respect and support the rights of forest communities. The develop-
ment record clearly shows that riding roughshod over local rights and local 
initiatives creates disparities in wealth that cannot be reconciled by fur-
ther growth and investment, and a discontent that cannot be controlled by 
security forces.

Diversity is the key to adapting to climate change: there must be diversity 
in land-use systems, scales of production, local institutions, and  cultural 
and social values. Small-scale enterprises and diverse agroecological, silvi-
cultural, and pastoral systems will provide the greatest fl exibility and resil-
ience to rapid change and uncertainty. Rather than centralized mechanisms 
and top-down plans, we need open, responsive, and equitable processes 
of decision making that enable local people and regional governments to 
devise their own solutions to national and global challenges.
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Thirty years ago, Jack Westoby saw the future for traditional develop-
ment assistance models in forest areas:

Wise governments will digest and apply the lessons of the last two decades 
of bitter experience. They will take a cool and calm look at the prospects 
of quick and easy export earnings. . .and not sign away their resource heri-
tage. . . . The choice between need-oriented industry and profi t-oriented in-
dustry is a political, not an economic choice. Once power is exercised by or 
on behalf of the broad population, then, and then only, will the contribu-
tion of forest industries to socio-economic development start to be realized 
(Westoby 1987, p. 247).

Terms like “human rights,” “land reform,” and “governance” may still 
be uncommon in the strategies and priorities of forest development and 
climate change experts. But there is compelling evidence that these con-
cepts can become our most effective tools. There is much we can learn 
from our history and previous experience in other sectors. These lessons 
demonstrate that it is possible to carry out reforms, recognize rights, avoid 
deforestation, reduce confl ict, heal divisions, and improve the livelihoods 
and well-being of communities. Most important, these lessons also show 
us that many millions of rural and forest peoples are anxious to move 
ahead. We just need to give them the chance.
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