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Climate change and poverty:
vulnerability, impacts, and

alleviation strategies
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Poverty is widely understood to be a key factor that increases the propensity for
individuals and households to be harmed by climatic shocks and stresses. This
review explores recent literature at the nexus of climate change impacts, vul-
nerability, and poverty. Within this literature, poverty is increasingly recognized
as a dynamic and multidimensional condition that is shaped by the interplay of
social, economic, political, and environmental processes, individual and commu-
nity characteristics, and historical circumstances. While climate change is never
seen as a sole cause of poverty, research has identified numerous direct and
indirect channels through which climatic variability and change may exacerbate
poverty, particularly in less developed countries and regions. Recent studies have
also investigated the effects of climate change on economic growth and poverty
levels, formation of poverty traps, and poverty alleviation efforts. These studies
demonstrate that climate change-poverty linkages are complex, multifaceted, and
context-specific. Priority issues for future work include greater attention to fac-
tors that promote resilience of poor populations, a stronger focus on nonmonetary
dimensions of poverty, investigation of the impacts of climate change on relative
poverty and inequality, and exploration of the poverty impacts of extreme climate
Change. © 2014 John Wiley & Sons, Ltd.
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INTRODUCTION

he focus on climate-related loss and damages

at the 2013 United Nations COP-19 meetings
in Warsaw has brought renewed global attention to
inequalities associated with the impacts of climate
change.!> While the discussion of loss and damages?
reinforces public awareness that less developed coun-
tries and poor populations will suffer most from the
impacts of climate change, researchers have long rec-
ognized that climate change vulnerabilities, impacts,
and responses are deeply entangled within political,
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social, and economic processes that create and per-
petuate poverty.*® In this review article, we examine
recent literature at the nexus of poverty, vulnerability,
and climate change impacts. Given that poverty is a
central theme across a very broad swath of literatures
on the human dimensions of climate change including
adaptation, human security, food security, and disas-
ter risk reduction, we deliberately limit the scope of
this review to studies that specifically focus on: (1) the
impacts of poverty on vulnerability to climate change;
(2) the impacts of climate change on poverty; and (3)
the effects of climate change on poverty alleviation
efforts.

Even under this more limited scope, there is
a large and rapidly growing set of interdisciplinary
literature that explores connections between climate
change and poverty. This work is sometimes closely
embedded, but often tangential to a much larger body
of literature on the nature and causes of poverty.
Within these partly overlapping fields, poverty is
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increasingly recognized as a dynamic and multidimen-
sional condition that is shaped by historical circum-
stances and by the interplay of individual and com-
munity characteristics and larger social, economic,
political, and environmental processes.”~'? Although
climatic conditions are never seen as a sole cause
of poverty, climatic variability and climate change
are widely recognized as factors that may exacer-
bate poverty, particularly in less economically devel-
oped countries and regions.”#13 As such, analyses of
the impacts of climate change on poverty are gen-
erally contingent on recognition that the poor are
already vulnerable to harm from climate change.
These studies also emphasize that the poor are het-
erogeneous and that climate change affects some
groups more than others, intersecting, often in com-
plex ways, with existing inequalities and patterns of
social exclusion.!*13

In the next section of the paper, we draw from
the broader poverty literature to explore common def-
initions, approaches, and ways to measure poverty.
We then describe how poverty affects vulnerability to
climate change, and we discuss recent work on expo-
sure of poor populations to different types of climate
stresses. Next, we examine a range of literatures that
investigate how climate change affects poverty includ-
ing different channels of impact, effects of climate
change on economic growth, the connections between
climate change and poverty traps, and the impacts of
climate change on poverty alleviation efforts. We con-
clude by highlighting directions for future research on
climate-poverty linkages.

DEFINING AND MEASURING POVERTY

Conceptualizations of what constitutes poverty, and
who should make these determinations, have evolved
considerably over time. Some of the earliest studies of
poverty focused on the poor quality of life experienced
by those with limited economic resources or legal
protections.'®!” Following World War II, economic
indicators became, and remain, the dominant means
for measuring poverty.'® However, since the late
1970s and early 1980s, nonmonetary considerations
have been reincorporated into the poverty literature,
and the focus on deprivations in power, voice, and
psychological well-being has become increasingly
important.’”?! In contemporary discussion and the-
oretical debates on human well-being, scholars and
policy makers widely acknowledge that poverty is
multidimensional in nature, entailing low income
along with other types of severe and chronic
disadvantages that are related to, but not entirely
dependent upon, monetary considerations.?>~2¢ This
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multidimensionality is partly reflected in the widely
used Human Development Index (HDI).?” The HDI,
which began to be published by the United Nations
Development Programme (UNDP) in 1990, replaces
purely monetary measures such as gross national
product per capita with a composite statistic com-
posed of indicators for life expectancy, educational
attainment, and income. As noted in the next sections,
HDI is increasingly used as a poverty metric in the
climate change literature.

Fundamentally, the notion of poverty is about
the relationship between resources and needs (i.e., do
you have sufficient resources to meet your needs?).
Three main theoretical approaches are currently used
to study poverty. As given in Table 1, these approaches
vary in terms of how poverty is defined and measured.
Each approach has both benefits and limitations for
understanding the drivers of poverty and the lived
experiences of the poor. Monetary approaches facil-
itate easier comparisons across different countries and
societies with wide-ranging cultural differences and
social values. Approaches that consider human capa-
bilities, relative differences in power structures, and
deprivations associated with social exclusion allow for
more nuanced assessments of the day-to-day impact of
poverty on people’s lives.

The literature also identifies two important dis-
tinctions regarding poverty, both of which have rel-
evance to understanding the relationship between
poverty and climate change. First, impoverishment
is often classified according to severity, with a dis-
tinction being made between absolute and relative
poverty.3%31 Absolute poverty denotes those who lack
sufficient resources to meet their basic needs (e.g., ade-
quate food, safe drinking water, adequate shelter), to
an extent which compromises their survival. A com-
monly employed method for estimating the number of
people living in absolute poverty involves the use of
income thresholds (e.g., living on less than $1.25/day;
living on less than $2/per day). Table 2 illustrates the
distribution of populations living in absolute poverty
in the developing world in 2008, the year with the
most recent rural and urban poverty estimates. The
table indicates that poverty remains higher in rural
areas, although levels vary considerably across dif-
ferent geographic regions. The percentage of urban
dwellers living on less than $1.25/day poverty is also
high in Sub-Saharan Africa and South Asia, but tends
to be much lower elsewhere. It is also notable that the
majority of the world’s poor live in what can be con-
sidered middle income countries, particularly China,
India, and Indonesia.>* These countries are still classi-
fied as ‘developing’ by the World Bank,?3 and are thus
included in the values in Table 2.
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TABLE 1 | Three Common Theoretical Approaches to Poverty!8.22:23.28.29

Climate change and poverty

Monetary

Capabilities

Social Exclusion/Relational

Definition of poverty

Indicator(s)

Key assumptions

Type of poverty
Unit of analysis

Pros

Cons

Income (or consumption) falls
below a minimum threshold of
resources (e.g., poverty line)

Monetary metrics (income,
consumption, assets)

Monetary indicators are a good
proxy for other aspects of
welfare throughout different
societies

Absolute and relative

Individual (although monetary
figures usually collected at
household level)

Monetary measures easily
facilitate comparisons across
people and places

Excludes publically provided goods
and services (e.g., schools,
clinics); neglects power
relationships

Deprivation of a person’s abilities
to live a life they have reason to
value

Multidimensional: freedoms,
choices, and opportunities
(includes monetary dimension)

Money is a poor proxy for overall
well-being. Choices and
freedoms have intrinsic value
whereas money does not

Absolute and relative
Individual

Accounts for publically provided
goods and services; considers
cultural differences in what
people value

Difficult to make cross-country
comparisons

Individuals or groups are wholly or
partially excluded from participating
in the society in which they live

Multidimensional: social rules,
customary laws, and social
networks

The factors that allow some people to
escape poverty are the same that
allow for the exclusion of others

Relative and relational

Individual or group (but poverty is
characterized as a social
relationship between the poor and
the non-poor)

Accounts for distributional issues and
inequities; specific attention to
unequal power relationships

Difficult to make cross-country
comparisons

In contrast to absolute measures, relative poverty
focuses on whether or not a person is substantially dis-
advantaged as compared with other individuals in his
or her community, region, or country. Relative bench-
marks of poverty are based on what is considered to
be the normal standard of living in a particular social
context.?3:3¢ According to this classification, a person’s
survival may not be at risk but they may still suffer

considerable deprivations that make them poor and
compromise their ability to be respected in the society
in which they live.>” Within the climate change litera-
ture discussed in the next sections, absolute measures
of poverty measures are typically used in cross-country
analyses and analyses focused on developing coun-
tries. Relative measures, though rarely used, are
more applicable to developed country contexts, where

TABLE 2 | Global Distribution of Extreme Poverty in Urban and Rural Regions of Developing Countries

Total Population in
Millions (mid-2008)’

% of Population Living on
Less Than $1.25/Day (2008)?

Total Urban Rural Total Urban Rural
Developing World: 5679 2232 3447 22.7 11.6 294
Regional breakdown of developing countries
East Asia and Pacific 1964 889 1075 14.3 43 204
Europe and Central Asia 410 233 177 0.5 0.2 1.2
Latin America and Caribbean 570 439 131 6.5 3.1 13.2
Middle East and North Africa 317 180 136 2.7 0.8 4.1
South Asia 1576 500 1076 36.0 29.7 38.0
Sub-Saharan Africa 843 296 547 49.2 33.6 471

ITotal population and urban/rural population shares are from the Population Reference Bureau (PRB).3> We use PRB figures for population totals and urban
and rural population shares. By aggregating country-level data, we reconstruct regional groupings commonly used by the World Bank (WB).

2Urban and rural shares of people living on less than $1.25/day are taken from the WB.> We use WB figures for percentage of people living on less than
$1.25/day. WB and PRB population figures are not an exact match but differ only by an average of 2%.
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studies emphasize the effects of climate change on dis-
advantaged populations.

A second important distinction in the poverty lit-
erature emphasizes its temporal dimensions (i.e., the
length of time an individual spends living in poverty)
and considers whether poverty is a chronic or tempo-
rary condition. Chronic poverty is used to describe
a situation in which a person has been poor for a
long period of time, often since birth. Empirical evi-
dence suggests that poverty of an extended duration
is hard to reverse, and people who have been poor
for five or more years have a higher probability of
remaining poor for the remainder of their lives.?” The
chronically poor often pass on their poverty to their
children.?® Temporary poverty generally refers to sit-
uations of transience where a person has been poor
for less than five years, often as a consequence of an
external shock (e.g., unemployment, extreme weather
event). Although temporary poverty is often seen as a
less serious condition, some research finds that indi-
viduals may cycle in and out of poverty for multi-
ple periods over their lifetime.3* As discussed later,
the question of whether climate change contributes
to chronic poverty is an important issue for empirical
research.

The study of patterns and processes of poverty
remains active in many academic disciplines and
policy-making arenas. In particular, recent work has
led to the emergence of alternative indicators that bet-
ter capture the multidimensionality and varied facets
of poverty, including severity and duration.*’ Qualita-
tive, place-based studies of poverty also remain highly
relevant in empirical investigations of the geography
of uneven development in urban and rural spaces.3®
Climate change has emerged within these contexts
as a new element shaping spatial configurations of
poverty, the number of people living in poverty, and
the prospects for alleviating deprivation for both peo-
ple and places.

POVERTY AND VULNERABILITY TO
CLIMATE CHANGE

Poverty, however measured, is widely understood to
be a key factor that increases vulnerability to climate
change.”#1™* Like poverty, the concept of vulnerabil-
ity has different definitions and varying usages across
disciplines. Drawing on the consensus definition of
vulnerability presented in the recent IPCC report on
Managing the Risks of Extreme Events and Disasters
to Advance Climate Change Adaptation, vulnerabil-
ity is defined here as the propensity for individuals
and households to be adversely affected by climatic
and other environmental shocks and stresses.*> This

542 © 2014 John Wiley & Sons, Ltd.

wires.wiley.com/climatechange

definition subscribes to the notion that vulnerability
has both an ‘exposure’ component, which primarily
reflects location in an area that is subject to climatic
hazards, and a ‘social’ component, which depends
on a range of individual and community characteris-
tics as well as economic, cultural, and political fac-
tors, which may increase susceptibility to harm and
reduce capacity to respond to climatic shocks and
stresses.*> Poorer individuals are expected to have a
greater propensity to be harmed by climate change for
a variety of reasons: they have fewer assets to help
them recover from climate shocks and stresses such
as droughts, hurricanes, and floods; their livelihoods
are more likely to depend on climate sensitive sectors
(e.g., agriculture, forestry, fishing, pastoralism) or on
low-income informal or hourly jobs with little protec-
tion against climate-related employment disruptions;
they are more likely to live in areas with higher expo-
sure to climate extremes and less likely to be insured
against such events; they have less access to knowledge
and information about adaptation; and, they have
fewer alternative livelihood options. #4648

Physical health and psychological dimensions
of poverty may also play a role in influencing both
climate change vulnerability and resilience of poor
populations. While the terminology of resilience has
a variety of meanings in the climate change litera-
ture, within the context of poverty, resilience may
be understood as the ability of poor individuals and
poor communities to recover or ’bounce-back’ from
climatic shocks and stresses. The poor often experi-
ence higher levels of illness, mental stress, stigmatiza-
tion, shame, humiliation and other burdens that com-
pound monetary disadvantage and hinder their abil-
ity to escape poverty, respond to external shocks, or
plan for the future.20-37404%50 Recent research indi-
cates that poverty also drains the cognitive abilities of
the poor, contributing to worse financial decision mak-
ing, in both developed and developing country con-
texts, because preoccupations with severe budgetary
constraints reduce the mental resources to deal with
other challenges.>! These cognitive effects are hypoth-
esized to undermine resilience of poor populations,
though further research on this issue is needed.

While monetary poverty or HDI are frequently
used as indicators of social vulnerability to climate
change,’?>™33 researchers emphasize that simply being
poor does not make a person or household more sus-
ceptible to climatic shocks. Rather, it is typically a
combination of many dimensions of poverty, includ-
ing income, social exclusion, lack of assets and capa-
bilities, as well as a range of contextual factors and
external stresses, and, in some cases, failed devel-
opment policies, that increase vulnerability of poor
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populations.’3-%6760 Although case evidence is limited,
recent work also suggests that poor individuals and
communities can be highly-resilient and display signif-
icant capacity to learn from extreme events and take
steps to reduce future vulnerability.1-6?

Within rural, developing country contexts,
researchers have documented many additional fac-
tors that increase vulnerability of poor individuals
and households including limited land ownership,
lack of options for livelihood diversification, lack of
market access, on-going degradation of local eco-
logical resources such as forests, reliance on cash
crops, and globalization of markets.*8.58760.63=66 Eor
example, increasing commodification of rural life due
to economic globalization in Mozambique’s Limpopo
River Basin has been found to pressure small-scale
agriculturalists to abandon traditional strategies for
managing climate risks, making them more vulnerable
to extreme weather.®4¢3

For the poor in urban areas of the developing
world, living and working in hazardous environ-
ments, in conjunction with contextual factors such
as weak governance and inadequate infrastructure,
contribute to vulnerability to climate extremes.®”~73
For example, flood-prone residential locations in
Lagos, Nigeria are often chosen by the poor based
on availability of low-cost housing, family ties, and
economic opportunities.”> Flooding in these locations
is exacerbated by unregulated land use upstream
and poorly maintained and insufficient drainage
infrastructure.”> In many cases, poverty intersects
with other dimensions of social exclusion such as
gender and racial discrimination, further reinforcing
vulnerabilities.”*”% This phenomenon is illustrated by
another study of flooding in Lagos, which documents
significantly greater negative impacts of urban flood-
ing for low-income women as compared to middle
and high-income women.”® The research demon-
strates that, in addition to poverty, gender relations
and gender roles, occupational status, and household
structure all contribute to greater vulnerabilities for
low-income women.”®

While most research on the connections between
poverty and vulnerability focuses on developing coun-
try contexts, studies have also documented greater
exposure to climate stresses of relatively poor popula-
tions in advanced countries, particularly in the United
States.”’ 82 Studies of the impacts of extreme climate
events including Hurricanes Katrina in New Orleans
and Hurricane Sandy in New York and New Jersey
demonstrate that poorer populations are more likely
to be harmed by these events, though other factors
such as lack of institutional capacity, social isolation,
and dynamics of local housing markets, also play a
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contributing role.’38% In developed countries, vul-
nerability of poor populations is often integrally tied
to infrastructure and provision of urban services.?
For example, climate-related disruptions of urban
public transport infrastructure have been found to
have a disproportionate effect on poor residents of
urban areas, who are more likely to hold hourly wage
positions and less likely to have alternative trans-
port options during system-wide, weather-related
shutdowns. 3¢

Recognition that the poor are more vulnerable
to climatic shocks and stresses has motivated interest
in documentation and quantification of how many
poor people are likely to be exposed to harm from
climate change. These studies, which emphasize the
physical exposure of vulnerable populations,®” have
demonstrated that poor populations, both globally
and regionally, are more likely to be exposed to climate
hazards and sea level rise than other groups.’"-%% A
recent study of exposure to sea-level rise (SLR) in
coastal areas of the United States uses the SOVI®
index,”” a composite metric of social vulnerability
comprised of numerous social measures including
poverty, to demonstrate a disproportionate impact of
SLR on disadvantaged populations.?! The study goes a
step further than most vulnerability mapping exercises
by showing that the disadvantaged are more likely to
live in areas that will not be protected from inundation
(i.e., they will be abandoned), as compared to areas
where less socially vulnerable groups live.8! Although
fuller consideration of the literature on vulnerability
indices and vulnerability mapping is beyond the scope
of the present review, recent surveys of that literature
have noted that income and multidimensional poverty
are frequently used as a component of vulnerability
metrics,42:44.45.52.53

While aggregate studies that quantify exposure
of poor populations, as opposed to poor countries,
are limited, many exposure factors can be gleaned
from the literature. Rural agriculturalists, for example,
are often characterized as among the most vulner-
able to climate change and extreme weather.3"™"1
In addition to reliance on agriculture and natural
resources, particularly in drought-prone regions, other
frequently cited indicators of climate change exposure
include living in a low-lying coastal zones or an infor-
mal urban settlements, and poor nutrition and health
status.*>?27%¢ - Table 3 shows the number of indi-
viduals globally and by region who may potentially
be exposed based on indicators including nutrition,
housing status, and residence in a low-lying coastal
zone. Although global and regional estimates of this
type cannot shed light on a wide variety of other
factors that influence vulnerability, they nonetheless
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TABLE 3 | Potentially Climate-Exposed Populations
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Undernourished” (Total Urban Slum Residents®® Resident of Low-Lying Coastal Zone®
Population in Millions, (Total Population (Total population
2007-2009) in Millions, 2012) in Millions, 2000)

Global 867 N/A 634

Developing World 852 863 527

Selected regional breakdown of developing countries

East Asia and Pacific 245 724 361

Latin America and Caribbean 50 36 29

South Asia 311 207 135

Africa 220 226 56

provide a rough gage of the present distribution
and magnitude of potentially climate-exposed popu-
lations for these particular indicators. Modeling of
present and future distributions of exposed popula-
tions using other exposure indicators, and also taking
into account demographic, development, and migra-
tion trends, is an active area for new research.87-99-100
However, the identification of poor populations liv-
ing within exposed regions remains a key research
challenge.”

IMPACTS OF CLIMATE CHANGE
ON POVERTY

Researchers have theorized numerous direct and
indirect channels through which climate change can
further impoverish the poor or push individuals
into poverty (see Figure 1). Direct channels, which
are rooted in long-established impact assessment
frameworks, postulate direct connections between
biophysical changes, market responses, and poverty
outcomes.'%! Indirect channels, often invoked in
vulnerability frameworks, hypothesize that chains
of causality between climate exposure and poverty
are complex and influenced by individual and house-
hold characteristics and other factors including
decision-making processes, socio-economic condi-
tions, and quality of institutions and governance.
Indirect channels also highlight the effects of climate
change on factors that are thought to contribute to
poverty such as poor health status or political conflict,
emphasizing that climate change overlaps, interacts
with, and often compounds the effects of other social,
economic, and environmental stressors. %!

In this section, we describe prominent areas
of climate-poverty research that are illustrative of
each of type of impact channel, including studies of
agricultural production and food prices, livelihoods

and ecosystems services, health, migration and con-
flict. While these areas are by no means inclusive
of all climate-poverty impact work, they nonethe-
less illustrate some of the key differences between
direct and indirect impact channels. Although we
describe the research areas separately, it is impor-
tant to recognize that impacts are sometimes interre-
lated. For example, climate-related, higher food prices
can contribute to poorer nutrition, affecting suscep-
tibility to infectious diseases to which poor popula-
tions are already vulnerable.'%> Higher food prices
can also contribute to political instability and con-
flict, particularly in areas that already have a his-
tory of instability and high poverty rates.!®® Sim-
ilar types of inter-relationships can be identified
between health, ecosystem services, and livelihoods,
among others.

Direct Channels

Food prices and agricultural production channels
have been singled out by many researchers as key,
direct avenues through which climate change can
affect poverty.*”-?! This work typically utilizes climate
model projections, crop production estimates, and
economic models to explore how changing climatic
conditions, including higher mean temperatures,
changes in precipitation patterns, and increased vari-
ability, may affect agricultural productivity and food
prices.'%4710¢ The work emphasizes that the urban
poor are especially vulnerable to food price increases
because they spend such a large share of their income
on food, 91057107 though some researchers point out
that landless rural poor are also highly vulnerable to
food insecurity as a result of price increases.!0810?
For rural, agricultural producers, the poverty-related
impacts of climate change are more complex. For pro-
ducers living in a region affected by a climate-related
shock, such as a large-scale drought, reduced
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Multidimensional
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Multidimensional
poverty outcomes

FIGURE 1| Channels of climate change impact on poverty.

production, and loss of income can directly con-
tribute to food insecurity and poverty. For producers
who are not living in an affected region, higher food
prices may potentially mean higher market prices for
their products, which may help to compensate for
higher production and consumption-related costs.”!
While most research in this area focuses on the devel-
oping world, climate-related shocks also have the
potential to contribute to increased food insecurity
within developed countries, though these effects are
more likely to be muted by social safety nets.

The varying poverty impacts of climate change
are illustrated in a recent study that examines how
changes in agricultural productivity under differ-
ent scenarios of climate change may affect food
prices and poverty incidence in a set of 15 devel-
oping countries.!® The research indicates that
non-agricultural households, who must buy the
majority of their food, will be most adversely affected
by climate change. The research also demonstrates
that the impacts of climate change are highly uneven
across countries, with the largest poverty-enhancing
effects occurring among urban and non-agricultural
households in low-income countries in Africa and
South Asia, but with potentially poverty-reducing
effects among agricultural households in some coun-
tries in East Asia and Latin America.'® Another
illustrative study explores these issues in Tanza-
nia, examining how weather volatility affects the
numbers of people who fall below the poverty line
both under present climate conditions and under
scenarios of climate change.!”® The study demon-
strates that weather volatility increases poverty in the
present but suggests that the future climate change
impact is uncertain. If climate change increases
weather volatility then poverty will increase, but if
it decreases volatility then poverty is expected to
decrease.!0
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Indirect Channels
Indirect channels of impact are prominent in work
that explores livelihood vulnerabilities. This large,
interdisciplinary body of literature examines how cli-
matic shocks and stresses including increased likeli-
hood of drought, heat waves, extreme rainfall events,
changes in sea ice, and sea level rise are affect-
ing resource-based livelihoods of rural and indige-
nous populations. The research, which tends to be
case study-oriented and focused on households and
communities, emphasizes that chains of causality
from climate change to poverty impacts are not
simply about biophysical effects on the resources,
but are mediated by a myriad of social, cultural,
and institutional factors operating at multiple spa-
tial scales, which condition capacity to respond to
these effects.*8-3%110=115 Although resource depen-
dent societies have extensive experience with and
knowledge about coping with climate volatility,*-116
recent work demonstrates how climate change (cou-
pled with shifting economic landscapes) can exac-
erbate poverty by undermining traditional coping
strategies, such as changing crops and diversifying
livelihoods.60-63-117=121

In conjunction with impacts on livelihoods,
researchers have also begun to explore how climate
change can affect ecosystem services upon which
poor populations depend. While all human systems
are integrally dependent upon ecosystem services,
poor individuals in developing countries are more
directly dependent on these services than wealth-
ier individuals and those living in developed coun-
tries who are able to substitute manufactured cap-
ital for natural capital and who rely on fossil fuel
energy sources.'?> Many of the key ecosystem ser-
vices that can be affected by climate change, including
soil regulation, water regulation, and biodiversity,®®
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are integral to subsistence crop production, live-
stock grazing, fishing and hunting, and other liveli-
hood systems. Understanding how climate change
may influence relationships between ecosystem ser-
vices and poverty represents an important area for new
research.®®

Impacts on physical and mental health repre-
sent another avenue through which climate change
can indirectly contribute to impoverishment. Dis-
eases that disproportionately affect the poor such
as malaria, dysentery and cholera are expected to
increase as a result of climate change,®1237125 poten-
tially contributing to reduced productivity and loss
of income for affected populations. In addition to
its physical toll, climate change also affects psycho-
logical health.1267128 These effects on mental health
and well-being may include personal experience of
loss or injury from an extreme event, exposure to
media coverage of these events, and stress and anxiety
over potential future impacts.'*® Research also indi-
cates that climate change can undermine culture and
identity, important elements in the literature on psy-
chological dimensions of poverty, by decreasing the
viability of traditional livelihoods and social support
networks, 1297131

Other mechanisms through which climate
change may indirectly contribute to impoverishment
are through its connection to political instability,
conflict, and migration. Evidence suggests that cli-
mate change can act as a threat multiplier, increasing
the likelihood of political instability and violent
conflict, particularly in regions with a history of
prior conflict103.117:125.132=135 Tngtability and conflict
can, in turn, further exacerbate poverty.” Regarding
migration, the same direct and indirect channels that
contribute to poverty, including damage to assets,
livelihoods, and ecosystem services, can also motivate
migration.'3¢713 In many cases, rural out-migrants
will end up living in informal settlements in urban
areas where they are exposed to new types of climatic
risks.1%3 While migration can be understood as a
positive adaptation to climate change, the poorest of
the poor are often unable to migrate and may end
up trapped in environmentally degraded areas.!%3:140
Other climate-migration-poverty linkages are also
conceivable, such as the possibility that food price
increases may indirectly exacerbate rural poverty
by reducing remittances sent home by urban wage
laborers.

As discussed in the next sections, economic
growth is yet another critical avenue through which
climate change may affect poverty. The slowing of
economic growth or shifts in the pattern of growth
as the result of climate change may have significant
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impacts on both poverty rates and poverty alleviation
efforts.

CLIMATE CHANGE, ECONOMIC
GROWTH AND AGGREGATE POVERTY

Despite recognition of the myriad channels through
which climate change can exacerbate poverty, research
that attempts to quantify the impacts of climate
change on economic growth and poverty typically
emphasizes impact channels that run through the agri-
cultural sector, often looking directly at the sector or
focusing on countries or groups of countries, particu-
larly in sub-Saharan Africa, where agriculture dom-
inates the economy.!*~1%¢ In this section, we con-
sider two types of studies that explore the connec-
tions between climate change, economic growth and
poverty, including: (1) integrated modeling assess-
ments; and (2) econometric studies of climate variabil-
ity and poverty rates. These economic studies, which
have been reviewed in detail elsewhere,*”14! typically
draw upon absolute, monetary definitions of poverty
or poverty headcounts.

Integrated modeling assessments entail use of
computable general equilibrium (CGE) models, which
are run under scenarios with and without climate
change in order to provide estimates of the net effects
of climate change on economic growth, income, and
poverty.*” A recent study of Zambia, which uses
a dynamic computable general equilibrium model
to examine the effects of climate variability and
change on economic growth and household income
poverty,'#? illustrates this line of work. The study
finds that current climate variability reduces economic
growth in Zambia (by 4% over 10 years), pulling
2% more of the population below the poverty line.'**
Notably, the study results also indicate that the impact
of current climate variability on economic growth
exceeds the expected damage from even the worst case
scenarios of climate change-related shifts in variability
over the next few decades.!*? Other recent CGE
modeling efforts reveal negative effects of climate
change on economic growth in developing countries
or groups of developing countries; these effects are
expected to exacerbate poverty, though direct poverty
impacts are not necessarily computed.!43144

Econometric studies explore how past changes
in climate have affected growth and poverty at the
national, regional, and household levels, with past
effects sometimes used to project future impacts.
Recent studies in this vein have demonstrated signif-
icant effects of climate variability and extreme events.
For example, a study of the impact of climate vari-
ability on economic growth and poverty headcounts in
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sub-Saharan Africa finds that severe variability, espe-
cially severe drought, has had a consistently nega-
tive effect on economic growth.'* Severe variability
is found to increase the poverty headcount of popu-
lations living below $1/day, but results are less con-
sistent for populations living on less than $2/day.
A study examining the impacts of natural disasters
on HDI and different poverty metrics at the munic-
ipal level in Mexico shows that floods and droughts
consistently reduce HDI and increase all metrics of
poverty.'#® Another study of rural Mexico shows that
both rainfall and temperature shocks affect consump-
tion expenditures of rural households, but that these
effects are most pronounced for households living in
arid regions of the country.'#’

Econometric studies have also explored the
effects of climate variability and change on economic
growth in developing countries. Although these stud-
ies do not directly quantify a poverty impact, they
nonetheless illustrate significant climate effects on
aggregate growth. For example, a study exploring
the connections between temperature and economic
growth using a panel of 125 countries over the period
from 1950 to 2005 finds that higher temperatures have
a negative effect on economic growth, but only within
the lowest income countries.'*® A study focused on
rainfall finds similar results, demonstrating that lower
rainfall since the 1960s in sub-Saharan Africa has
been a significant determinant of weaker economic
growth for countries located in this region.'* Signifi-
cant rainfall effects were not observed in other devel-
oping country groupings.'*’

CLIMATE CHANGE AND
POVERTY TRAPS

In addition to immediate and direct effects on
income and other poverty metrics, climate change
can also have longer-term effects on poor households
and communities, contributing to the creation or
exacerbation of poverty traps. Within the devel-
opment literature, poverty traps are defined as
self-reinforcing mechanisms that create significant
barriers to escaping poverty, and include, for example,
market failures or institutional inefficiencies in state
governance, legal systems, or social norms that
have an adverse impact on the acquisition of phys-
ical or human capital.’*" The various mechanisms
that reduce incentives for the poor to invest in
poverty-alleviating factors, such as education or the
adoption of new technologies, interact with and con-
tribute to unproductive or inflexible asset portfolios.
These conditions are thought to prevent growth and
prosperity creating a ’trap’ that cannot be overcome
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without external assistance,’’! though some scholars
contest this notion.!3?

A number of studies have theorized mechanisms
through which climate shocks and stresses may con-
tribute to poverty traps at both the household and
regional levels. Households may fall into poverty traps
as the result of the adoption of coping or defense
strategies that reduce risk but also limit opportunities
to escape poverty such as selling assets, taking children
out of school, and reducing consumption,3%1537155
Poverty traps may be created at a regional scale
under circumstances where destruction of assets from
extreme events and diversion of resources toward
costly adaptation measures such as coastal defense
structures permanently reduces economic output in
affected regions.!%®

Empirical evidence on climate-induced poverty
traps is, however, quite mixed. In the case of Hon-
duras, for example, one study indicates that follow-
ing Hurricane Mitch in 1998, the poorest house-
holds experienced long lasting, durable effects, sug-
gesting the existence of poverty traps for the least
well-off households.'** Another study, although find-
ing some evidence to support the existence of poverty
traps, particularly for poor households that follow
defensive economic strategies, finds no significant
poverty trap effect as a direct result of Mitch.!>5 A
third study raises critical questions about the very
premise that climate shocks create poverty traps, sug-
gesting instead the climate shocks may, under some
circumstances, create opportunities to enhance local
resilience.®! The study shows that household and com-
munity responses following Hurricane Mitch led to
institutional changes that enhanced resilience such
that later flooding had much more limited effects
on households and livelihoods.®! Enhanced resilience
is documented by comparing the damage to crop
production, agricultural infrastructure, and human
health following Mitch and to the damage from two
tropical depressions in 2008 in which floodwaters
reached heights that were comparable to Mitch.! The
resilience-enhancing changes documented in the study
included shifts in agricultural production areas away
from risky floodplain, changes in land tenure which
reduced incentives to clear primary forests, and diver-
sification of income-generating strategies.®! While the
varying results among the three studies may be partly
explained by differing methodologies and sample pop-
ulations, their contradictory findings nonetheless sug-
gest that more work on climate-poverty trap connec-
tions is needed.

Recent studies in Mozambique have also
suggested that climate shocks can, under some circum-
stances, have positive social and economic impacts
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that may potentially benefit poor populations.!3”-158

This work, which examines the effects of cyclones
on household income, finds that Tropical Cyclone
Japhet was associated with increasing incomes for
some small and medium scale farmers, most likely
because it brought rains to an area that was under-
going a drought. However, households in the area
affected by Tropical Cyclone Delfina were found
to experience substantial declines in household per
capita income.!®”15% Other work explores the ques-
tion of whether extreme events can have positive
impacts via a ‘productivity effect’, whereby damaged
physical capital is replaced by newer capital leading
to greater future productivity.’>® This work demon-
strates through application of a non-equilibrium
economic growth model with embodied techno-
logical change that rebuilding after a disaster with
newer capital can protect against future disaster
losses, but that disasters do not increase economic
growth.'? Their modeling results also suggest that
climate shocks can contribute to poverty traps
within poor regions in those cases where disaster
damages repeatedly exceed local reconstruction
capacity. '’

CLIMATE CHANGE AND
POVERTY ALLEVIATION

Poverty alleviation is arguably the most important
strategy to reduce the impacts of climate change on the
poor. Poverty reduction would make the poor and oth-
erwise marginalized less vulnerable and more resilient
to many of the impacts of climate change identified
earlier,#6465-160=162 Yet climate change and extreme
weather could also reverse past poverty reduction
achievements, and hinder future poverty alleviation
efforts.#7-143.163.164 Tp this section, we briefly consider
how climate change may affect poverty alleviation
efforts.

There is broad recognition that climate change
threatens conventional approaches to poverty
alleviation.'®>~168 For example, traditional strategies
to increase incomes of the rural poor and the GDPs
of many developing countries entail the promotion
of cash crops for export. Yet export-based develop-
ment strategies can also increase climate-related
risks in the agricultural sector, which, in turn,
may undermine the intended benefits. For example,
household-level research in Mozambique finds that,
during 2002-20035, a period characterized by a series
of severe weather events, agricultural export-based
development strategies contributed to increased
inequality among small- and medium-scale farm
households.'®® Other work suggests that engagement
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with agricultural commodity markets has more neg-
ative effects on poorer households (both urban and
rural) in developing countries when extreme weather
reduces crop yields and exerts upward pressure on
food prices.'”” Many of the other key pillars of
poverty alleviation, including investment in infras-
tructure to improve food security, transportation
networks, health service provisions, market access,
and access to basic necessities such as adequate shelter,
potable water, and energy sources, can also be com-
promised by climate change.'®>17%-171 As noted earlier,
the potential climate change impacts on human health
are likely to be more severe for poorer populations
and regions already experiencing high disease burdens
and resource scarcity, placing additional strains on
public health facilities and services in these areas.!??

Climate change also threatens newer poverty
reduction initiatives such as tourism-based devel-
opment. Tourism has gained widespread popularity
among governments and international donors as
a means for alleviating poverty in rural regions of
the developing world,'”>173 particularly in areas
with charismatic wildlife species and dramatic
landscapes that appeal to Western tourists and
conservationists.'”* However tourism-based devel-
opment is highly vulnerable to climate change and
weather-related shocks.!”>~178 For example, a recent
study of Malaysia finds that catastrophic flooding led
to severe declines in tourism revenue due to declin-
ing tourism arrivals and the destruction of tourism
accommodation facilities and attractions, with resul-
tant negative impacts on local livelihoods reliant
on the industry.!”® The study authors recommend
that tourism infrastructure should be incorporated
into flood recovery plans in order to ensure sus-
tainability of the sector’s contribution to economic
development.'”?

Funding for poverty alleviation is also poten-
tially threatened by climate change, as funds are
diverted from development efforts and toward cli-
mate adaptation.” The projected costs of climate
adaptation efforts (e.g., proposals and strategies
intended to reduce the impacts of climate change on
poor populations) are likely to dwarf development
budgets.'®® While detailed discussion of adaptation
policies is beyond the scope of this review, many
have argued that adaptation-enhancing interven-
tions can be complimentary to poverty reduction
efforts and have recommended careful mainstream-
ing of adaptation into existing development and
poverty alleviation plans.®>167-181=185 Under the best
circumstances, poverty alleviation efforts designed
with climate change in mind could directly dovetail
with measures that will enhance adaptive capacity,
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including diversification of livelihoods, improved
access to credit, and strengthening of traditional
communal systems of mutual support. However,
adaptation policies and actions may also have signif-
icant, unintended consequences for poor and lower
income populations.”®!3¢ For example, land grabbing
by governments or foreign interests, premised on a
need to ensure food security in the face of climate
change, can cut off access to traditional land resources,
particularly in cases where land tenure and private
property rights are lacking.!%> Without appropriate,
participatory governance strategies, adaptation can
run counter to poverty alleviation efforts, enhancing
marginalization of vulnerable groups®>!8¢137 Good
governance is, in fact, a key tenet for all types of
poverty alleviation strategies, and much more work
is needed to gauge effective models for harmonizing
climate adaptation, participatory governance, and
poverty alleviation.

CONCLUSION: PRIORITIES FOR
FUTURE RESEARCH

Examination of recent literature at the nexus of
poverty, vulnerability, and climate impacts reveals that
the connections between climate change and poverty
are complex, multifaceted, and context-specific. While
the poor are more likely to be exposed to climate
shocks and stresses and have fewer resources to
adapt, some poor communities display high levels of
resilience. The climate change research community has
produced detailed knowledge of why the poor can
be expected to be more vulnerable to the impacts
of climate change, but much less is known about
factors that promote and enhance resilience. Addi-
tional research on characteristics and conditions that
allow poor communities and individuals to respond,
recover and ’bounce forward’ from climate stresses
and extreme events is an important area for further
study. Researchers have also articulated many chan-
nels though which climate change can contribute to
impoverishment, yet most empirical work, particu-
larly at the aggregate level, has focused on food and
agriculture. Other avenues of impact between climate
change and poverty outcomes, such as mental health,
ecosystem services, migration, political instability, and
conflict have received only limited attention in the lit-
erature. Further investigation of the potential effects
of climate change on economic growth and poverty
traps as well as options for aligning adaptation strate-
gies and poverty reduction, is also needed.

As research moves forward in these and other
areas, an important takeaway from the broader
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poverty literature is the need to incorporate alter-
native conceptions and metrics of poverty. Despite
acknowledgement that poverty has many dimensions,
much of the climate change literature uses poverty
lines or other set monetary metrics, missing the ‘near
poor’—those living just above the poverty line - and
the relative poor. Non-monetary facets of poverty
such as social exclusion, stigmatization, and shame
have also received little attention in the climate
change literature. Furthermore, while most attention
to climate change and poverty mechanisms focuses
on the developing world, there is also a need for
exploration of climate-related reductions in income
within the developed world. Within the United States,
for example, socio-economic stress resulting from
Hurricane Katrina has had persistent effects on the
health status of otherwise vulnerable populations,'88
which may have significant long-term poverty impli-
cations. It is likely that Hurricane Sandy, which
damaged or destroyed more than 650,000 housing
units in the US Northeast,'8? will also contribute to
increased poverty, particularly for lower-income
households who experienced major damage to
their homes and did not have flood insurance
coverage.

Another important area for further work entails
new theorizations of poverty and development that
can accommodate conceptions of enhanced quality of
life within a context of finite resources and climate
change. Conceptualizations of poverty have evolved
considerably over time, and many contemporary
notions of development view progress in human
well-being not simply in terms of increasing personal
income or national economic growth, but as the
creation of an enabling environment for people to
enjoy long, healthy lives that they have reason to
value.'> 190191 However, much of the theoretical work
on economic development remains premised on neo-
classical concepts of utility maximization and the idea
of ever increasing individual desires for goods and
services.!”>193 These discussions largely neglect how
development (e.g., greater livelihood opportunities for
the poor; expansion of peoples’ abilities to participate
in community life) may directly contribute to the
mechanisms driving climate change and thereby con-
strain longer-term poverty alleviation efforts. While
recent work within ecological economics has argued
for alternative theories of development centered on
notions of sustainability, efficiency, non-wastefulness,
and social justice,’”*1°7 many of these insights
have yet to be incorporated into theorizations
of the connections between poverty and climate
change.
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While additional research within the areas cov-
ered in this review is certainly a priority, examina-
tion of the literature on climate change and poverty
also revealed a number of important gaps where lit-
tle work has been done to date. Two noteworthy gaps
include studies of the effects of climate change on
income distribution and studies of the poverty impacts
of extreme climate change. The notion that climate
change will exacerbate existing inequalities is widely
accepted in the research literature,*>19%1%% but there
is relatively little empirical work on the effects of
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