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Abstract
Lynn, Kathy; MacKendrick, Katharine; and Donoghue, Ellen M. 2011.

Social vulnerability and climate change: synthesis of literature. Gen. Tech. Rep.
PNW-GTR-838. Portland, OR: U.S. Department of Agriculture, Forest Service,
Pacific Northwest Research Station. 70 p.

The effects of climate change are expected to be more severe for some segments of
society than others because of geographic location, the degree of association with
climate-sensitive environments, and unique cultural, economic, or political charac-
teristics of particular landscapes and human populations. Social vulnerability and
equity in the context of climate change are important because some populations
may have less capacity to prepare for, respond to, and recover from climate-related
hazards and effects. Such populations may be disproportionately affected by cli-
mate change. This synthesis of literature illustrates information about the socioeco-
nomic, political, health, and cultural effects of climate change on socially vulner-
able populations in the United States, with some additional examples in Canada.
Through this synthesis, social vulnerability, equity, and climate justice are defined
and described, and key issues, themes, and considerations that pertain to the effects
of climate change on socially vulnerable populations are identified. The synthesis
reviews what available science says about social vulnerability and climate change,
and documents the emergence of issues not currently addressed in academic litera-
ture. In so doing, the synthesis identifies knowledge gaps and questions for future
research.

Keywords: Climate change, social vulnerability, Native American Indians,

rural communities, urban communities.
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Introduction

The effects of climate change are expected to be more severe for some segments of
society than others because of geographic location, the degree of association with
climate-sensitive environments, and unique cultural, economic, or political charac-
teristics of particular landscapes and human populations. Social vulnerability and
equity in the context of climate change are important because some populations
may have less capacity to prepare for, respond to, and recover from climate-related
hazards and effects. Such populations may be disproportionately affected by
climate change.

This synthesis of literature illustrates information about the socioeconomic,
political, health, and cultural effects of climate change on socially vulnerable popu-
lations in the United States, with some additional examples in Canada. Through this
synthesis, social vulnerability, equity, and climate justice are defined and described,
and key issues, themes, and considerations that pertain to the effects of climate
change on socially vulnerable populations are identified. Based on an examina-
tion of diverse sources of information, the synthesis reviews what available science
says about social vulnerability and climate change, and documents the emergence
of issues not currently addressed in academic literature. In so doing, the synthesis
identifies knowledge gaps and questions for future research.

Climate change has the potential to inundate, degrade, and alter the chemistry
and composition of the Earth, and, in turn, affect cultures, economies, and social
systems (IPCC 2007). These potential effects raise questions about how vulner-
able populations will be affected, but it is unclear to what extent these questions are
being acknowledged and addressed within the climate change laws and policies.
Internationally, developed and developing nations are in negotiations to create a
post-Kyoto climate agreement. Nationally, countries are drafting and implementing
their own climate policies and plans. Locally, communities are responding to the
effects of climate change that are already occurring and preparing for those
projected for the future. At each level, the needs, knowledge, and voices of vulner-
able populations, including indigenous peoples and resource-based communities,
deserve consideration and incorporation so that climate change policy (1) ensures
that all people are supported and able to act, (2) provides as robust a strategy as
possible to address a rapidly changing environment, and (3) enhances equity and

justice.



GENERAL TECHNICAL REPORT PNW-GTR-838

Purpose of the Literature Synthesis

The purpose of this document is to contribute to the debate, dialogue, and efforts
associated with climate change policy and program development by providing a
synthesis of key literature related to the social vulnerability of indigenous peoples
and urban and rural communities in the United States. During this time of active
policy development at local, regional, national, and international levels, there is a
critical need to understand how climate change will affect different populations.
This report explores social vulnerability and the social dimensions of climate
change to illustrate how policies can better meet the needs of these populations.

Governments, academia, nongovernmental organizations, and the media are
rapidly generating articles, reports, and peer-reviewed publications related to
climate-change science and global impacts. Current literature examines biophysical
science that is related to the causes and effects of climate change. However, there
is an increasing need to examine how diverse groups consider social issues that
are related to climate change. In the same way, literature about natural hazards,
disasters, and economic development illustrates disproportionate impacts on poor
and socially vulnerable populations when catastrophic environmental, social, and
economic events occur.

This literature synthesis presents information about social dimensions of
climate change and explores how climate change literature addresses the contribu-
tions of, risks to, and opportunities for populations vulnerable to climate change in
the United States and Canada. It is intended for policymakers, decisionmakers, and
land managers in the United States who are involved in developing and implement-
ing climate policies and plans.

This report begins by defining the literature for social vulnerability, equity,
and other key concepts in the context of climate change, and by framing the climate
issues explored within socially vulnerable urban and rural communities and
American Indian and Alaska Native tribes in the United States. The report identi-
fies specific populations at risk to climate change, explores the sectors in the United
States that will be affected by climate change, and then present risks to socially
vulnerable populations. Because a growing body of literature explores the impacts
of climate change on American Indian and Alaska Native tribes, the report also
explores the equity issues related to tribes and climate change, as well as the spe-

cific sectors that will affect tribes in the context of climate change.

Approach

The initial exploration of the literature reviewed definitions of social vulnerability,

equity, and justice in the context of climate change as it relates to natural resource
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management and natural hazards and disasters. These definitions were used to
guide the scope of the search into additional academic literature, government and
nongovernmental publications and Web sites, and media reports related to socially
vulnerable populations in the United States. The majority of literature reviewed
for this synthesis was published from 2000 to 20009.

Geography and populations addressed—
The synthesis explores literature on how climate change is affecting indigenous
peoples and socially vulnerable communities in urban and rural areas in the United
States, particularly the Lower 48 States. The scope was narrowed in this way
because the project, funded by the USDA Forest Service, is intended to provide
land managers within the United States information about working with socially
vulnerable populations within and adjacent to U.S. public lands. The synthesis
also incorporates literature on climate change impacts to vulnerable populations in
Canada and Alaska because of the prevalence of literature about these areas and the
applicability of such information in the Lower 48 States. However, the report does
not focus on these areas, because Alaska and Canada are addressed by a companion
project.l

The primary populations examined in this synthesis include socially vulnerable
urban and rural populations and indigenous populations. Socially vulnerable urban
populations include communities of color (e.g., African Americans and Latinos-
Latinas), single parents, low-income communities, the elderly, people with health
constraints, and people historically marginalized in policymaking processes.
Socially vulnerable rural populations include communities tied to surrounding
natural resources for economy and jobs, in addition to the same communities of
people listed for urban areas. Indigenous populations include American Indian
tribes across the Lower 48 States, Alaska Natives, and First Nations in Canada.

Biophysical context of climate change—

An understanding of the biophysical effects of climate change is necessary when
considering how social systems will be affected. The Intergovernmental Panel on
Climate Change fourth assessment report describes how climate change presents
the potential for rapid changes, such as more frequent extreme weather events, and
subtle changes, such as changes in species distributions, plant-pollinator interac-
tions, and water chemistry (IPCC 2007, Rosenzweig et al. 2008). This suggests that

climate change presents the potential for increased exposure to rapid and subtle

Draft report titled “Social vulnerability and equity in the context of climate change in
Alaska and Canada. Synthesis of literature” On file with Valerie Barber, University of Alaska
Fairbanks, 533 E Fireweed Ave. Palmer, AK 99645.
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environmental changes and, in turn, rapid and subtle social, cultural, economic,
and political changes.

Karl et al. (2009) described climate science and occurring and projected
impacts at the global and national scales. Their work combines information about
impacts on sectors at the national scale—water, energy supply and use, transporta-
tion, agriculture, ecosystems, human health, and society—with information about
key impacts at regional scales. These scholars found that climate change poses the
potential for increases in anticipated and unanticipated impacts on natural resources
and society. Unanticipated impacts of increasing carbon dioxide concentrations
include not only consequences of ecological changes, such as increases in ocean
acidification, which diminishes the ability of sea creatures to build calcium car-
bonate shells, but also major shifts in wealth or technology. According to Karl et
al. (2009), climate changes that are now occurring will continue and may shift in
the future, presenting considerable challenges and uncertainty for adaptation. In
contrast to the perceived steady environmental state of the past few centuries, Karl
et al. (2009) asserted that society will not adapt to a new steady state, but rather to a
continually and rapidly changing environment outside the range of past experience.

Climate changes will affect human society through impacts to basic needs:
water, energy, housing, transportation, food, natural ecosystems, and health. Exist-
ing conditions, such as pollution, poverty, and an aging and growing population,
can exacerbate climate impacts (Karl et al. 2009).

The Climate Change Science Program (Gamble et al. 2008) stressed the
importance of considering climate impacts on human society in combination with
nonclimatic factors, including existing issues and conditions—pollution, increas-
ing immigrant and elderly populations, overburdened infrastructure, and increasing
population in urban areas. They described the importance of considering climate
impacts in relationship to geography, demographics, and complex social systems

and links.

Literature reviewed—

The types of literature reviewed are listed below; the material reviewed generally

covers the period from 2000 to 20009.

*  Academic literature, including journal articles, conference proceedings,
graduate student research, faculty presentations, and new, unpublished
research.

*  Popular press/popular media, including anecdotal information.

e Qray literature, including nongovernmental organization Web sites, blogs

(Web logs), and discussion groups.
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* Policy and government documents, such as the U.S. Department of
Agriculture Forest Service climate change strategy and Congressional
testimony.

*  Non-climate-change literature, including publications related to natural

hazards and natural resource management.

Literature that focused on socioeconomics, health and well-being, and access to
services, resources, and decisionmaking processes was also examined. The synthe-
sis examined literature that considered how climate impacts could affect different
communities, such as children, the elderly, impoverished populations, migrants
and immigrants, minority populations, people with mobility and cognitive con-
straints and chronic conditions, politically marginalized populations, single-head
households, homeless men and women, natural-resource-dependent economies, and
indigenous peoples. In addition, it focused on literature that considered how differ-
ences among populations may influence their vulnerability to climate impacts and
their ability to respond, and how climate policy incorporates these differences. This
synthesis draws from literature on climate impacts on urban and rural populations,
particularly low-income and minority urban populations and natural-resource-
dependent rural communities, and American Indian and Alaska Native tribes.

Literature on socially vulnerable urban and rural populations in the United
States was found in several academic articles and reports and policy documents from
governmental and nongovernmental organizations. After locating sources specific
to African Americans, additional searches focused on African Americans and
climate change effects and Latino-Latina populations and climate change effects.

The University of Oregon’s database for social sciences includes the following
search engines: Academic Search Premier, ArticleFirst, Web of Science, Sociologi-
cal Abstracts, Public Affairs Information Service, Alternative Press Index, and Left

9 ¢

Index. Search terms such as, “Latinos,” “Latino populations,” “Hispanics,” “social

99 ¢c

vulnerability,” “climate,” and “climate change” were used in various combinations
to find relevant literature. General Google searches offered more gray literature and
nonprofit organization Web sites; Google Scholar offered academic articles, as did
the University of Oregon database for social sciences. The National Latino Coali-
tion on Climate Change Web site offered links to several of the resources incorpo-
rated herein. Much of the available literature focuses on communities of color and
low-income populations, generally with reference to Latinos-Latinas and Hispanics
included. The climate change literature focuses primarily on poverty and air quality

concerns, as well as agricultural industry impacts and natural hazards and disasters.
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To locate literature on indigenous peoples, academic publications, government
reports, books, nonprofit publications, papers presented at meetings, and electronic
news sources and blogs were searched. Reference lists in academic publications,
government reports, books, and nonprofit publications offered leads to additional
sources. The University of Oregon’s library and Google were used to search for
relevant academic journals, using keywords such as “indigenous populations” and
“climate change” or “American Indians” and “climate change.” Academic publica-
tions offered policy recommendations for considering equity in climate policy for
indigenous populations. Few academic publications offered original research on
climate impacts to indigenous peoples in the Lower 48 States.

Numerous articles, books, and nonprofit publications describe the climate risks
to and adaptive capacities of indigenous peoples in Canada and Alaska and other
vulnerable regions worldwide. These sources provide valuable context and insight
on adaptive capacity, the role of traditional knowledge, ethics in integrating knowl-
edge systems, equity in climate policy, and the range of climate impacts to tribal
communities. Nonprofit publications and papers presented at meetings offered
insight gained through climate research and planning projects with individual tribes
and from tribe members experiencing climate impacts. Electronic news articles
from sites including News from Indian Country, Indian Country Today, and E&E
Publishing provide additional insight on climate risks. Using Google Alerts to track
relevant articles on “tribes” and “climate change” in news, blogs, and Web sites, we
located first-hand accounts that describe climate risks and impacts to tribes.

Because of time constraints, resources, scope, and approach, some segments
of literature that contain important contributions on social dimensions of climate
change in policy and program development are not included. For example, many
aspects of social vulnerability in the international literature on climate change are
not incorporated in this literature synthesis. The synthesis touches only briefly on
race, gender, and youth issues, but there is a growing body of literature on these

issues, particularly in an international context.

Areas of focus—

For human communities and the landscapes that sustain them, climate change poses
risks to natural resources, institutions, infrastructure, and cultures. The degree to
which communities are vulnerable to the effects of climate change depends on the
nature of the effect as well as internal and external characteristics that comprise
and influence human communities. A range of characteristics related to social
vulnerability in rural and urban communities and within indigenous populations

was explored. These areas include:
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1. Equity and justice, including access to and participation in the processes
and outcomes of policymaking, as well as ethical and legal issues related
to responsibility among governments and populations to address climate
change.

2. Culture and knowledge, including the impact of climate change on current
and future generations, local and traditional knowledge, sense of place,
and treaty rights and access to traditional resources.

3. Adaptive capacity, including relative power among populations, ability to
address climate effects, and access to social processes and resources.

4. The role of race, ethnicity, and gender in climate change in the United

States and Canada.

A range of natural and human sectors affected by climate change was also
explored. Included were health, housing, transportation, economy and jobs, energy,
climate-related hazards and disasters, water, natural resources (forestry, fish and

wildlife, biodiversity, ecosystem services), food security, and land use.

Social Dimensions of Climate Change

Issues of climate ethics, vulnerability, equity, and justice relate to several questions:
Who is to blame for the causes of climate change, and who bears responsibility

for reducing greenhouse gas emissions and helping communities and populations
around the world to prepare for the inevitable effects? On a global scale, many of
the nations that bear the least responsibility for the causes of climate change are
expected to suffer the most significant consequences. Many of these same countries
(primarily developing nations and poor communities) hold the most promise for
reducing greenhouse gas emissions through the production of renewable energy
and opportunities to sequester carbon.

Questions related to climate change responsibility provide an important frame
when examining climate change and social vulnerability. This is especially true
as climate change policies begin to provide incentives to industrialized nations and
higher capacity communities to engage in and profit from carbon-reduction
programs.

This section draws on the literature to provide definitions and considerations
for social vulnerability, equity, and justice in the context of climate change impacts
and policies. Although the remainder of this synthesis focuses on populations in
the United States, this section of definitions draws from international literature
to provide a more thorough understanding of all facets of social vulnerability and
dimensions of equity. Policymakers and planners can consider how climate change

impacts and policies might differently affect populations based on age, gender,



GENERAL TECHNICAL REPORT PNW-GTR-838

ability, health, citizenship status, race, class, scale, capacity, sovereignty, and
geography. They can consider how these populations may access, participate in,

and receive the outputs and outcomes of climate policies and plans.

Social Vulnerability

Social vulnerability provides an overarching lens through which to view the poten-
tially disproportionate impacts that climate change may have on communities and
individuals worldwide. The social vulnerability perspective points to the types of
populations that might have limited access to information and resources and suffer
increased impacts from extreme events based on limited capacity. To clarify the
social dimensions of vulnerability, definitions of social vulnerability are presented
in the context of natural hazards and climate change.

Literature focused on natural hazards provides a number of definitions of social
vulnerability within the disaster context. Wisner et al. (2004: 11) defined vulner-
ability broadly in relation to natural hazards as “the characteristics of a person
or group and their situation that influence their capacity to anticipate, cope with,
resist and recover from the impact of a natural hazard (an extreme natural event or
process).” Cutter and Finch (2008) defined social vulnerability as a measure of both
the sensitivity of a population to natural hazards and its ability to respond to and
recover from the impacts of hazards. The United Nations Development Programme
(2000) defined it as “...the degree to which societies or socioeconomic groups are
affected by stresses and hazards, whether brought about by external forces or intrin-
sic factors—internal and external—that negatively impact the social cohesion of a
country” (UNDP 2000).

A number of authors suggested indicators for measuring and understanding
vulnerability, including levels of income, unemployment, pension contributions,
illiteracy and malnutrition among children (LegCo Secretariat 2005), livelihood
resilience, self protection, societal protection, social capital, class or income group,
gender, ethnicity, type of state, civil society, and science and technology (Cannon
2000).

Researchers of disasters and natural hazards suggested that the roots of vulner-
ability extend to social structures and settlement and development patterns; these
constructs affect access to resources, power, information, and networks. Like
disasters (Fothergill and Peek 2004), the effects of climate change and climate
policy could reveal and exacerbate social inequities if decisionmakers take no
action to address them. Understanding the relationships and dimensions of socially
vulnerable populations will facilitate the formulation of policies to reduce vulner-

ability among these populations (LegCo Secretariat 2005).
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Vulnerability and its social dimensions can be considered specifically in
the context of climate change. The Intergovernmental Panel on Climate Change
(IPCC), an international, scientific body set up by the World Meteorological Orga-
nization and United Nations Environment Programme, defines vulnerability as “the
degree to which a system is susceptible to, or unable to cope with, adverse effects
of climate change, including variability and extremes... Vulnerability is a function
of the character, magnitude and rate of climate change and variation to which the
system is exposed, its sensitivity, and its adaptive capacity” (Parry et al. 2007: 883).

Burton et al. (2002) assessed the first round of adaptation studies conducted
under the United Nations Framework Convention on Climate Change and described
how research on adaptation (which refers to preparing, responding, and coping with
the effects of climate change) has evolved from a consideration of mitigation policy
(aimed at reducing greenhouse gas emissions) to a stand-alone policy prerogative.
Burton et al. (2002) described climate vulnerability as a function of impacts and
adaptation. Impacts result from a system’s sensitivity and exposure to climate-relat-
ed stimuli; adaptation results from a system’s capacity to adapt and its willingness
or ability to apply adaptive capacity to reduce vulnerability (Burton et al. 2002).

How vulnerability is defined in the context of climate change will affect the
factors considered and included in climate policy (Burton et al. 2002). Examining
how vulnerability is socially and spatially differentiated across populations and
scales of decisionmaking will help illustrate the implications of climate change and
climate change policy on socially vulnerable populations in the United States and

international community.

Adaptive capacity and local institutions—
Gamble et al. (2008) described the need to consider the role of human and social
capital in determining vulnerability to climate impacts. They suggested that coun-
tries with greater human capital—knowledge, skills, and experience—could be
less vulnerable to climate change because of their increased capacity to address it.
In addition, they described the need to consider social capital—trust, relationships,
support networks, and knowledge transfer systems—in identifying climate vulnera-
bility. They suggested that human and social capital can contribute to a community’s
ability to address climate change through coping and responses, whereas a lack of
capital can leave individuals isolated and at greater risk of exposure to impacts such
as extreme heat waves.

The literature suggests that local institutions do have a role to play in implement-
ing climate adaptation and building adaptive capacity for populations vulnerable
to climate change. Gamble et al. (2008) considered the role of institutions to be

rules, social norms, and systems that guide human behavior, such as past land use
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development, existing environmental laws, and legal rights and building codes.
They described how institutions past and present affect society’s ability to respond
to changes, and they provided examples of institutions. Ogden and Innes (2009)
described factors that limit adaptive capacity in local institutions and networks in

their study of 30 forest practitioners in the rural Yukon region of Canada.

Family-level resistance to lifestyle change, poor access to local and tradi-
tional knowledge (there is a rich supply but it is not easily accessed), and
the lack of identified markets for local forest products were also identified
as potentially reducing adaptive capacity in the region [Ogden and Innes
2009, emphasis added].

Agrawal (2008: 5) focused on the role of local institutions in adaptation to
climate change; he defined local institutions as “humanly created formal and
informal mechanisms that shape social and individual expectations, interactions,
and behavior.” Agrawal (2008: 3) took note of local institutions because he believed
that climate change will disproportionately affect disadvantaged populations, and
“local institutions centrally influence how different social groups gain access to and
are able to use assets and resources” that might be important in adapting to climate
change. He listed some of the functions of local institutions, such as “information
gathering and dissemination, resource mobilization and allocation, skills develop-
ment and capacity building, providing leadership, and relating to other decision-
makers and institutions” (Agrawal 2008: 28). Agrawal suggested that the adaptation
practices that many institutions (both formal and informal) have employed in the
past may not be enough to cope with the changes that are linked with climate
change.

Agrawal noted also that disadvantaged populations can benefit from institutions
with “proactive approaches that address social processes leading rural poor into
vulnerable conditions, and structural inequalities that are often at the root of social-
environmental vulnerabilities” (2008: 17).

Wall and Marzall (2006) described the number of social networks in rural
areas, the human potential to help in emergency conditions, and human resources
available. Human resources, the authors suggested, include communities with edu-
cated populations capable of “productive activity” that “may have a better chance
of acting on climate risk management strategies, coping with severe weather events
and seeking out potential benefits from altered conditions” (Wall and Marzall 2006:
382). They also noted that this productive population is important in rural areas

because it may need to take on more burdens during extreme events such as floods,
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when others in the community, including the young and elderly, could suffer dis-
proportionately and weaken the community’s resilience. Wall and Marzall (2006)
suggested that social networks are important in times of stress to facilitate collec-
tive action and for communication. The authors noted specific instances, including
recent ice storms and forest fires, in which people helping people was as important

as if not more important than emergency services.

Social and spatial scales of vulnerability—
Ford et al. (2006) focused on integrating social, physical, and health sciences and
local and indigenous knowledge in climate change vulnerability and adaptation
research, particularly at the local level, for the Inuit in the Arctic region of Canada.
Concerning the Inuit in Igloolik, Nunavut, Canada (but applicable to communities
worldwide), they suggested that the interaction between human communities and
landscapes from local to global scales will shape climate change effects.
Liverman and Merideth (2002) suggested that improved climate informa-
tion could assist decisionmakers in addressing climate impacts and understand-
ing how impacts could be socially differentiated. They focused on describing the
relationship between society and climate in the Southwest to provide a frame for
the regional climate assessment project—Climate Assessment for the Southwest.
In considering the relationships among society and climate and vulnerability, they
reviewed five elements: demography, economy, land, water, and institutions and
values. They suggest the importance of considering social context and the differ-
entiation of vulnerability across the population.

Many factors at several scales need to be included in a comprehensive
contextual analysis for regional climate assessments, such as socioeconomic
conditions and trends, resource distribution and use, institutions, as well

as relevant cultural traditions and values. Context also might include an
analysis of the major networks of power that control decision-making and
information flow, and of the nature of integration of the region into a
national or global economy [Liverman and Merideth 2002: 202].

Gamble et al. (2008) focused on the impacts of climate change on human
health, settlements, and welfare. They considered how climate impacts will affect
human society and how society may adapt; they offered common themes and
research recommendations. Gamble et al. (2008) asserted that research on climate
change and vulnerable populations is underdeveloped and cited connections made
between natural hazards and vulnerable populations for context. In considering
indicators for well-being, Gamble et al. (2008) described the importance of acknow-

ledging that communities will experience climate impacts at local and regional

11
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levels. Communities and regions will differ in geographic and biological vulner-
ability to climate impacts. Although vulnerability analyses tend to be done on a
regional scale, vulnerability exists at finer scales (Gamble et al. 2008).

In addition, Gamble et al. (2008) suggested that people within communities
will experience climate impacts differently; some people may be more at risk to
climate impacts and related stresses, including the poor, the elderly, people living
alone, people in poor health, indigenous populations, and people with limited power
and rights. They suggested that planners and decisionmakers take into account the
social and spatial differentiation of climate impacts and ability to adapt.

Gamble et al. (2008) also acknowledged the span of impacts across jurisdictions
and geographies, particularly the transmission of communicable diseases through
legal and illegal tourism and immigration. Climate impacts—economic, social, and
health—are not and will not be confined to specific geographic or political bound-
aries or times. Hurricane Katrina in New Orleans and surrounding communities

is an example.

As Hurricane Katrina made clear, impacts felt in one community ripple
throughout the region and nation. Many of the persons made homeless in
New Orleans resettled in Baton Rouge, Lafayette, and Houston, creating
stresses on those communities. Vulnerable groups migrate from stricken
areas to more hospitable ones, taking their health, economic, and educational
needs and problems with them across both national and state lines [Gamble
et al. 2008: 123].

Gamble et al. (2008) asserted that populations in certain geographic regions
may be more vulnerable to human health and welfare impacts associated with
climate change; geographic regions may be vulnerable because of their baseline
climate, elevation, proximity to coasts or rivers, natural resource availability, and
infrastructure connected to natural resources such as drinking water wells. They
suggested that human populations in low-lying coastal areas, such as the Gulf Coast

region, are particularly vulnerable to climate-related health impacts.

Regional climate vulnerability in the United States—

There are numerous government and academic sources of information on the
physical effects of climate change in different regions throughout the United
States. Some of the literature reviewed for this synthesis presents information on
social aspects of vulnerability from a geographic perspective. Examples include
extreme heat events leading to deaths (particularly in major cities and associated
with urban heat island effects), vulnerability among people without home air
conditioning in the Great Lakes Region and western arid settlements, water
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scarcity among populations in the West, Southwest, and Great Plains, and risks

to coastal communities in the Southeast. Other examples are thawing ground that
destabilizes transportation and buildings, prompting needs to rebuild in or relocate
communities, and economic and cultural impacts to indigenous communities in
Alaska (Gamble et al. 2008, Karl et al. 2009).

Equity and Justice

Studies of the procedural and distributive dimensions of equity provide a
foundation for much of the discussion on climate equity and climate justice in

the literature.

Climate change equity—

To integrate equity into climate change mitigation and adaptation policy and
planning, it is important to understand its dimensions and how they relate to
policymaking. In the context of climate policy, Ikeme (2003) suggested looking
at equity in the distribution of climate change impacts, responsibility, and costs
and benefits, and in the procedures of drafting, implementing, and monitoring
climate policies and plans.

Through an analysis of international climate mitigation policy mechanisms—
“the new carbon economy”—and a case study of application in Chiapas, Mexico,
Brown and Corbera (2003) explored three elements of equity: access to markets
and forests, legitimacy in decisionmaking and institutions, and outcomes. Their
article focuses on the Kyoto Protocol and the potential of its mechanisms to provide
incentives to natural resource managers for sustainable development; furthermore,
pilot forest project results may influence guidelines for offset projects in the next
round of Kyoto. Equity in access considers a person’s ability to engage and partici-
pate and the factors involved, including information, knowledge, communication,
property rights, access rules, and the way different institutions operate at different
scales. Equity in procedure considers institutions and decisionmaking, how projects
and rules operate, and the ability of all stakeholders to participate in the project.
Finally, equity in outcomes considers how projects affect individuals and how costs
and benefits are distributed among them as a result of access and decisionmaking
(Brown and Corbera 2003).

Paavola and Adger (2006) explored social justice in the context of climate
change adaptation decisions at the international and national levels. They
considered to what extent the existing “climate change regime”—international
rules, norms, decisionmaking processes, and procedures for developing policies or
“adaptive responses”—addresses procedural and distributive justice dilemmas. In

climate adaptation policy, Paavola and Adger (2006) identified equity in four areas:
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(1) the procedural dimensions of climate change adaptation planning and decision-
making; (2) the responsibility of developed countries for climate change impacts;
(3) the amount of that assistance that developed countries should provide to
developing countries for adaptation; and (4) the distribution of that amount among

developing countries.

Climate justice—

Climate justice, a term that combines social and environmental justice in the con-
text of climate change, advocates for equity in climate policies and plans and their
outputs and outcomes.

The Environmental Justice and Climate Change Initiative (EJCC) is a consen-
sus-based coalition of climate and environmental justice, policy, religious, and
advocacy organizations in the United States. The EJCC works to educate individu-
als, communities, and policymakers about the environmental and social justice
implications of climate change at the international and national levels. It also
ensures the accountability, transparency, and inclusion of marginalized voices in
the climate policy dialogue. The EJCC defines climate justice as “the fair treatment
of all people and freedom from discrimination with the creation of policies and
projects that address climate change and the systems that create climate change
and perpetuate discrimination” (EJCC 2009).

Climate justice considers how the people most vulnerable to climate change are
involved in the development of policies, the language used to address them, and,
ultimately, how they are affected by the outputs and outcomes of climate policies
and plans. Because these policies and plans are currently being drafted at local,
national, and international levels, it is important to identify the dimensions of
equity and justice that need to be addressed.

Macchi et al. (2008) considered the vulnerability to climate change of indig-
enous and traditional peoples worldwide; the implications of climate change for
indigenous and traditional peoples (particularly the sociocultural risks); and the
adaptation, mitigation, and policy strategies to address climate change and protect
traditional and indigenous peoples. The report’s motivation is to offer informa-
tion to help ensure that climate policy and programs incorporate sociocultural
considerations. Macchi et al. (2008) also suggested that without addressing equity
worldwide, indigenous, low-income, and rural resource-based communities could
be disproportionately affected by the impacts of climate change because of their
vulnerability to current and future stresses.

Crump (2008) focused on climate change adaptation in the Arctic and
small-island developing states (SIDS) and other issues in the circumpolar region,

including human security and co-management. In an article featured in Indigenous
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Affairs, Crump expressed insight about the effect of climate change on indigenous
peoples of the Arctic and SIDS, two geographic areas most vulnerable to climate
change in which the most vulnerable populations are indigenous peoples. Crump
(2008) described the Many Strong Voices Programme, which is intended to provide
awareness of climate change impacts on indigenous peoples. The article described
the programme’s focus on vulnerability and adaptation research that integrates
scientific and traditional knowledge. It emphasized knowledge sharing to help
people develop appropriate adaptation strategies, outreach to expose the impacts
and capacity of communities in the Arctic and SIDS, and advocacy to ensure global
climate policy discussions include consideration for the vulnerability of SIDS and
the Arctic. The article suggested that the actions and efforts that are taking place
in communities in the Arctic and SIDS are important for the rest of the world as it
prepares for climate change and for worldwide communities as they consider their
adaptive capacity to address climate change.

In addition, if some communities are unable to act to address climate change
because they lack resources or opportunities to engage, Crump (2008) suggested

that this will affect the ability of all communities to address climate change.

The interventions at all levels in which indigenous peoples exist must be
based on an understanding on the part of the promoters that there is a
need for equity and on the recognition that their own prosperity will be
unsustainable if it locks others out or displaces other people and that, for

them to gain, others do not have to lose [Crump 2008: 41].

Vulnerability, Equity, and Justice in Climate Policy

International and U.S. climate policy—

The international climate policy discussion predates the 1992 United Nations
Framework Convention on Climate Change (UNFCCC), the first international,
legal agreement developed to address climate change. Since then, developing and
developed nations have negotiated their roles in addressing climate change. These
negotiations have spurred considerable thought and literature about the dimensions
of equity involved in developing climate policy and assigning roles and respon-
sibilities.

Equity is an important consideration in climate change mitigation and adapta-
tion policy. International climate policy discussion has focused on mitigation or
the reduction of greenhouse gas emissions. Although some developing countries
have sought assistance for adaptation since the beginning, as awareness and obser-
vations of climate change effects have grown, discussion has expanded to focus

also on adaptation, or reducing vulnerability to climate change. Today, discussion
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persists on how to calculate responsibility for emissions and emissions reductions,
and to use revenue from mitigation strategies to address climate change adaptation.
Although uncertainty remains about the degree of impacts, enough evidence exists
to heighten the urgency for action to reduce greenhouse gas emissions and reduce
vulnerability to impacts (Parry et al. 2007).

A history of distrust, inconsistency, and inequity—

Inequality in environmental protection policy has created distrust and divergent
perspectives among developed and developing countries (Parks and Roberts 2006,
Tsosie 2007). Within international climate policy discussions, distrust has slowed
progress in addressing climate change and assigning roles and responsibilities. Yet,
divergent perspectives persist as a result of inequitable access to and consideration
in policymaking and planning. In an analysis of the UNFCCC, the Kyoto Protocol,
the Clean Development Mechanism, the Stern Review, and the Intergovernmental
Panel on Climate Change’s fourth assessment report, Macchi et al. (2008) suggested
that although the documents acknowledge the disproportionate impacts of climate
change on the most vulnerable communities, these communities are not considered

consistently in adaptation and mitigation strategies.

Even though these documents agree that the costs of climate change are
going to fall inequitably on the world’s poorest and most disadvantaged
communities including traditional and indigenous peoples, the communities
discussed almost exclusively live in developed countries, i.e. in North
America, Europe, Australia and New Zealand and the Polar Regions. The
majority of traditional and indigenous peoples, who live in the tropical
developing world, get very little or no consideration. Furthermore, while all
the analysed documents put their emphasis on monetary, knowledge and
technology transfer from developed to developing countries, traditional and
indigenous peoples’ own coping and adaptive strategies are hardly
recognized [Macchi et al. 2008: 4].

Parks and Roberts (2006) traced the issue of inequality in environmental pro-
tection policy from the 1972 United Nations conference on Human Environment
through the signing of the UNFCC in 1992. Parks and Roberts stated that although
industrialized nations committed to “taking the lead” in reducing emissions, “rich
nations began to backpedal on their promise of massive technology transfer and
technical assistance to the developing world” (Parks and Roberts 2006: 338).
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Distributing responsibility, impacts, costs, and benefits—

Integrating equity requires acknowledging differences in responsibility for climate
change and its effects, costs, and benefits. Parks and Roberts (2006) articulated the
differences among developed and developing countries in contributions to green-

house gas emissions.

With only 4 percent of the world’s population, the U.S. is responsible

for over 20 percent of all global emissions. That can be compared to 136
developing countries that together are only responsible for 24 percent of
global emissions.... Overall, the richest 20 percent of the world’s population
is responsible for over 60 percent of its current emissions of greenhouse
gases. That figure surpasses 80 percent if past contributions to the problem
are considered [Parks and Roberts 2006: 341].

Ikeme (2003) suggested that the dilemma about addressing the distributive
issues of climate change (impacts, responsibility, costs, and benefits) stems from
different uses of environmental justice in the North and South. Whereas the North
focuses on economics and efficiency in addressing climate change impacts, the
South focuses on equality and distribution of responsibility for emissions and im-
pacts. Ikeme (2003) maintained that the differences in interpreting environmental
justice lead to opposing and incomplete proposals for addressing climate change.
The North has favored the “grandfathering rule,” and the South prefers “equal
rights per capita entitlements.” Ikeme (2003) suggested that the Kyoto protocol’s
emissions cap, based on 1990 levels, reflects the interpretation favored by the North.
However, although the interpretations of the North and South differ regarding
ethics, they result in a similar conclusion: “Greater burden for climate protection
should be borne by the North, and North-South transfer of resources should be used
to facilitate climate protection and adaptation in the South” (Ikeme 2003: 203).

Paavola and Adger (2006: 595) presented four principles for addressing justice
dilemmas related to climate change: “avoiding dangerous climate change,” “forward-

99 ¢

looking responsibility,” “putting the most vulnerable first,” and “equal participation
of all.” They emphasized the importance of participation by developing countries in
the determination of adaptation decisions. The authors recognized differences that
must be addressed when international norms, rules, and decisionmaking processes
are applied at national and particularly local levels, where contributions to climate
change are negligible, but where impacts will be felt the most.

In a report for the Pew Center on Equity and Global Climate Change, Clausen
and McNeilly (1998) discussed what constitutes a fair response to climate change.

They suggested three criteria for determining the role nations should play in climate

17



GENERAL TECHNICAL REPORT PNW-GTR-838

18

change mitigation: (1) responsibility for the emissions that can cause climate
change, (2) standard of living (or the ability to pay for climate change mitigation),
and (3) the opportunity to reduce emissions. Clausen and McNeilly recommended
the creation of three tiers of nations that must act, should act, and could act, based
directly on who is responsible for emissions, has the resources to act, and the
opportunities to reduce emissions now and in the future. In their report, Clausen
and McNeilly (1998: 2) proposed five principles of equity to guide international

policy negotiations for climate change:

1. All nations should be able to maintain or improve standards of living
under a global climate change mitigation regime. Consequently, climate
change mitigation should focus on alternative, low-carbon development
paths that do not reduce economic growth.

2. More broadly, the outcome of UNFCCC negotiations should not under-
mine or hinder progress toward the goal of sustainable development.

3. The countries most responsible for greenhouse gas concentrations in
the atmosphere should be leaders in the effort to reduce emissions.

4. All nations should work to the best of their abilities—or with help from
other countries—to reduce emissions either absolutely or relative to
business-as-usual trajectories.

5. The world should take advantage of emission-reduction opportunities

where they exist.

In part, determining a safe, maximum standard will affect the distribution of
climate responsibility and costs. Paavola and Adger (2006: 602) stressed that the
highest priority in climate policy is determining and agreeing on a “safe maximum
standard” of global greenhouse gas emissions, “a level that does not surpass the
capacity of natural systems, food production systems, and economic systems to
adapt.” They suggested that costs in climate policy can be considered in relation
to emissions targets and that the mechanisms that are implemented to reach those
targets, such as a cap-and-trade system or a carbon tax, can also be considered to

facilitate adaptation. However, each relies in part on allocating responsibility.



Social Vulnerability and Climate Change: Synthesis of Literature

Vulnerable Populations at Risk to
Climate Change in the United States

Low-Income and Minority Populations

For urban populations, the literature focuses on the distributive effects of climate
change on low-income and minority populations and introduces new concepts into
the social vulnerability lexicon. Morello-Frosch et al. (2009: 5) explored the specific
vulnerabilities to climate change of those in the climate gap, which they define as
“the disproportionate and unequal impact the climate crisis has on people of color
and the poor.” They suggested that as energy, food, and water prices continue to
rise (especially water prices in the Western United States), the spending gap will
grow because low-income families spend a larger proportion of their income on

food, energy, and other household needs.

A program implemented to cut carbon dioxide emissions by 15 percent
would cost 3.3 percent of the average income of households in the lowest
income bracket as opposed to only 1.7 percent of the average income of the

households in the top income bracket (Orzag 2007).

Karl et al. (2009) supported Morello-Frosch’s definition of the climate gap and
suggested that people with financial resources possess greater capacity to adapt to
impacts. The poor have less access and capacity to adapt and, as a result of impacts,
could experience permanent dislocation and the loss of social networks and support
systems. Karl et al. (2009) maintained that vulnerability is greater for those who
have few resources and choices; the very young, the very old, the sick, and the poor
are most at risk from climate impacts. The authors pointed out that these groups
make up different proportions of the population in different locations.

Shonkoff et al. (2009) and Cordova et al. (2006) agreed that the consequences
of climate change will likely have a disproportionate impact on vulnerable com-
munities. Shonkoff et al. (2009) explored the vulnerability of low-income popula-
tions to extreme weather events and suggested that low-income populations are
underinsured and therefore more at risk to the impacts of extreme weather events.
Liverman and Merideth (2002) showed that the poor are often more vulnerable to
extreme events such as drought because they have less access to financial or infor-

mational resources and lower or limited insurance coverage.

African American communities—
The climate change literature stresses impacts on African Americans. African
Americans, who make up only 13 percent of the U.S. population, on average are

responsible for nearly 20 percent less emission of greenhouse gases than are
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non-Hispanic Whites per capita (Hoerner and Robinson 2008). Yet, like so many
other marginalized populations who are less responsible for the causes of climate
change, African Americans are more vulnerable to its effects on health, housing,
the economy, and culture in their own communities. They are also more vulnerable
to higher energy bills, unemployment, and recessions caused by global energy price
shocks (Hoerner and Robinson (2008). Hoerner and Robinson (2008) based their
findings found that African Americans are and will be disproportionately affected

by climate change based on the following factors:

e Public health: Climate change will result in increased heat waves and the
potential for increased heat-related deaths. Currently, African American heat-
related deaths are 150 to 200 percent those of non-Hispanic Whites. Climate
change will cause increased air pollution and the potential for increased
respiratory health problems, including asthma. Currently, 71 percent of
African Americans live in counties in violation of federal air pollution stan-
dards (compared to 58 percent of non-Hispanic Whites). In addition, 78 per-
cent of African Americans live within 30 miles of a coal-fired powerplant
(compared to 56 percent of Whites), and African Americans have a thirty-six

percent higher rate of incidents of asthma than Whites.

*  Energy: Climate change will result in increased energy rates and increased
fluctuation in oil prices. Currently, African Americans spend 30 percent more

of their income on energy compared to Whites.

* Food security: Increased food costs and decreased food availability will
result from climate change. The potential impacts of climate change include
more frequent and more intense extreme weather events, which could
damage crops and affect crop yields; and climate mitigation strategies,

such as biofuel crops, could also affect food crop yields.

* Economy and jobs: Climate change will result in increases in health
problems and associated need for health insurance. Currently, 20 percent of
African Americans lack health insurance, about twice the rate of Whites.
Climate change will affect jobs and income, which for an African American

household averages 57 percent less than that for Whites.

Hoerner and Robinson (2008) also described how proposed policies to address
climate change, including cap-and-trade, cap-and-dividend, and the climate asset
plan, will have differing effects on sectors of the population. In particular, they
suggested that a cap-and-dividend system would benefit everyone except popula-

tions with the highest incomes. The climate asset plan, which would rely on energy
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efficiency to mitigate increased energy costs, would benefit everyone, including
African Americans and other low-income populations by about twice as much as

the cap-and-dividend system.

Latino-Latina communities—

The National Survey of Hispanic Voters on Environmental Issues (Bendixen and
Associates 2008) stated that, in addition to toxic air and water, climate change is the
most important environmental problem facing Latino families.

A National Hispanic Environmental Council and Clean the Air factsheet (2010)
suggested that climate change poses risks to the economy and jobs, health, and
well-being of Latinos because of the number of Latino families living in poverty
and lacking access to services, resources, health insurance, and adequate housing.
The factsheet suggests that living in poverty and lacking English language profi-
ciency increase the vulnerability of Latinos to health risks associated with natural
hazards, disasters, and air pollution. The factsheet also describes the agricultural
industry’s vulnerability to climate change and the resulting vulnerability of Latinos,
whom the industry employs in large numbers and who spend a larger portion of
their income on food compared to non-Latino Whites.

Keating (2004), in a science-based report, compiled information on the health
effects of air pollution on Latinos. Keating suggested that language barriers and
poverty contribute to Latinos’ vulnerability to the effects of poor air quality and
increases in ozone and natural hazards associated with climate change. Poverty
decreases housing options and access to health care for Latinos. The National
Hispanic Environmental Council factsheet similarly stated that climate change
increases the vulnerability of Latinos to develop acute and chronic illnesses (such
as asthma) from exposure to toxic air. It pointed out that 72 percent of the Latino
population in the United States lives in areas that fail to meet federal air pollution
standards and 70 percent lives in areas that fail to meet federal standards for ozone.

Keating (2004) suggested that health-related issues that affect Latinos are
undocumented or under-documented because national data collection and research
often exclude Latinos and Hispanics, and health researchers who inform national

policy lack information regarding Latinos.

Undocumented migrants—

Liverman and Merideth (2002) suggested that undocumented migrants in the
Southwest could be disproportionately vulnerable to health impacts associated with
climate change. They specifically described the vulnerability of colonias (rural
settlements along the U.S.-Mexico border) to vector-borne diseases, including hanta

virus, which has been linked to climate changes in the past.
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The California Rural Legal Assistance Foundation, as cited by Liverman
and Merideth (2002), stated that more undocumented migrants are crossing from
Mexico into Arizona and New Mexico because of tighter border controls in Texas
and California. Every summer, migrants are found dead or dehydrated from the

desert heat and lack of water.

Suburban Poor

The literature offers perspectives on the suburban poor in the context of social
vulnerability and climate change. Gamble et al. (2008) stressed the importance

of considering the people living in poverty in suburbs, a trend referred to as “the
suburbanization of poverty.” The report states that many suburban poor live in the
Nation’s first suburbs—older, inner-ring neighborhoods developed in the 1950s and
1960s. Gamble et al. suggested (citing Puentes and Warren 2006) that these neigh-
borhoods have unique challenges that are different from inner cities and newer,
growing communities. They include concentrated immigrant and elderly popula-
tions, outdated buildings and homes, and lack of consideration in federal or state
policy.

Similarl