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Executive Summary

Addressing climate change is arguably one of the most pressing issues facing our planet
and its inhabitants. In bio and geophysical terms, climate change is defined as changes over time
in the averages and variability of surface temperature, precipitation, and wind as well as
associated changes in Earth’s atmosphere, oceans and natural water supplies, snow and ice, land
surface, ecosystems, and living organisms (Intergovernmental Panel on Climate Change [IPCC],
2007b). What is unique about current global climate change, relative to historical changes, is the
causal role of human activity (also called anthropogenic forcing) and the current and projected
dramatic changes in climate across the globe.

Our primary aim in our report is to engage members of the psychology community
(teachers, researchers, those in practice, and students) in the issue of climate change. To this
end, this American Psychological Association (APA) task force report describes the
contributions of psychological research to an understanding of psychological dimensions of
global climate change, provides research recommendations, and proposes policies for APA to
assist psychologists’ engagement with this issue.

Research review and recommendations

This APA Climate Change Task Force Report considers psychology’s contribution to
climate change by addressing the following six questions:

Section 1: How do people understand the risks imposed by climate change?

Long term climate is a phenomenon not easily detected by personal experience, yet one
that invites personal observation and evaluation. Concern about adverse consequences of
climate change (e.g., extreme weather events like droughts or floods) is low on average in places

such as the United States, in part because small probability events tend to be underestimated in



decisions based on personal experience, unless they have recently occurred, in which case they
are vastly overestimated. Many think of climate change risks (and thus of the benefits of
mitigating them) as both considerably uncertain and also as being mostly in the future and
geographically distant, all factors that lead people to discount them. The costs of mitigation, on
the other hand, will be incurred with certainty in the present or near future. Emotional reactions
to climate change are likely to influence perceptions of risk. Yet, emotional reactions to climate
change risks are likely to be conflicted and muted because climate change can be seen as a
natural process and global environmental systems perceived as beyond the control of individuals,
communities, and quite possibly, science and technology. There is, however, significant
variability in people’s reactions to climate risks, much of which is mediated by cultural values
and beliefs.

Section 2: What are the human behavioral contributions to climate change and the psychological
and contextual drivers of these contributions?

Human actions that influence climate change include pressures due to population growth
and region-specific types and patterns of consumption. Psychologists can help conceptualize and
better understand psycho-social predictors of these driving forces. Psychologists can provide
behavioral analyses of consumption by focusing on behaviors that contribute the most to climate.
Individual predictors of consumption include ability (e.g., income, skills) and motivation (e.g.,
connection to nature, perceptions of needs versus a luxuries, core psychological needs) to engage
in consumption. Contextual predictors of consumption, often mediated by individual level
predictors, include the opportunities and constraints afforded by contexts (e.g., physical

infrastructure, climate driving characteristics of where one lives) and motivators of consumption



primed by contexts (e.g., social and cultural norms, consumerism, cultural and societal
orientation toward time and nature).
Section 3: What are the psychosocial impacts of climate change?

Although they cannot be described with certainty given current research, the cumulative
and interacting psychosocial effects of climate change are likely to be profound. Heat, extreme
weather events, and increased competition for scarce environmental resources, compounded by
preexisting inequalities and disproportionate impacts among groups and nations, will affect
interpersonal and intergroup behavior and may result in increasing stress and anxiety. Even in
the absence of direct impacts, the perception and fear of climate change may threaten mental
health. However, there is reason to believe that positive consequences are also possible, as
people take collective responsibility for a shared problem.

Section 4: How do people adapt to and cope with the perceived threat and unfolding impacts of
climate change?

Adapting to and coping with climate change is an ongoing and ever changing process that
involves many intrapsychic processes that influence reactions to and preparations for adverse
impacts of climate change, including chronic events and disasters. Psychological processes
include sense making, causal and responsibility attributions for adverse climate change impacts,
appraisals of impacts, resources, and possible coping responses, affective responses, and
motivational processes related to needs for security, stability, coherence, and control. These
processes are influenced by media representations of climate change, formal and informal social
discourse that involving social construction, representation, amplification and attenuation of
climate change risk and its impacts. These processes reflect and motivate intrapsychic responses

(e.g., denial, emotion management, problem solving) and individual and community behavioral



responses. Individual and cultural variation influences all aspects of the process, providing
context, world views, values, concerns, resilience, and vulnerability.
Section 5: Which psychological barriers limit climate change action?

Many structural and psychological barriers stand in the way of behavioral changes that
would help limit climate change. Many people are taking action in response to the risks of
climate change, but many others are unaware of the problem, unsure of the facts or what to do,
do not trust experts or believe their conclusions, think the problem is elsewhere, are fixed in their
ways, believe that others should act, or believe that their actions will make no difference or are
unimportant compared to those of others. They may be engaged in token actions or actions they
believe are helpful but objectively are not. They have other worthy goals and aspirations that
draw their time, effort, and resources, or they believe that solutions outside of human control will
address the problem. Some or all of the structural barriers must be removed but this is not likely
to be sufficient. Psychologists and other social scientists need to work on psychological barriers.
Section 6: How can psychologists assist in limiting climate change?

Psychology can improve understanding of the behaviors that drive climate change by
building better behavioral models based on empirical analysis, providing deeper understanding
of individual and household behavior, and applying evaluation research methods to efforts to
develop and improve interventions. One of psychology’s unique contributions is to
understanding behavior at the individual level. It has already broadened understanding of the
interactive roles of various personal and contextual factors in shaping environmentally
significant behavior and in understanding why people do and do not respond to the variety of
intervention types, including the use of persuasive messages, information, economic incentives,

and new technologies. It can contribute more in this area by helping to design more effective
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interventions. Psychology can also help by illuminating the psychological factors affecting
behavioral change in organizations, as well as cultural and policy change.

Topic specific research recommendations follow from our illustrations of how
psychologists can help address these questions. These recommendations come at the end of each
section. In many cases, research recommendations involve testing the generalizability of
information derived from related areas to the context of global climate change. In other cases,
the research recommendations highlight places where more research is needed to fully
understand particular topics highlighted within each section.

Policy recommendations

A second aim of our report was to make policy recommendations for APA. We
formulated recommendations to assist and encourage psychologists’ engagement with climate
change issues as researchers, academics, practitioners, and students, and to foster the
development of national and international collaborations with other individuals and associations
inside and outside of psychology. We also make recommendations to encourage APA to “walk
the talk” by addressing our professional organization’s contribution to greenhouse gas emissions
and to be a role model for divisions within psychology.

Discussion

We conclude by summarizing the value of a psychological approach to studying climate
change and research contributions. We discuss the importance of being attuned to diversity of
human experiences in climate change analyses because various understandings of and responses
to climate change will be influenced by one’s worldview, culture, and social identities. We also
discuss how APA ethical standard provide motivation for psychologists’ engagement in climate

change issues and challenges. Finally, we recommend that psychologists adopt the following
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principles to maximize the value and use of psychological concepts and research for
understanding and informing effective responses to climate change thereby maximizing their
contribution to the science of climate change:

1. Use the shared language and concepts of the climate research community where
possible and explain differences in use of language between psychology and this community;

2. Make connections to research and concepts from other social, engineering, and natural
science fields;

3. Present psychological insights in terms of missing pieces in climate change analyses;

4. Present the contributions of psychology in relation important challenges to climate
change and climate response;

5. Prioritize issues and behaviors recognized as important climate change causes,
consequences, or responses. Be cognizant of the possibility that psychological phenomena are
context dependent;

6. Be explicit about whether psychological principles and best practices have been
established in climate-relevant contexts;

7. Be explicit about whether psychological principles and best practices have been
established in climate-relevant contexts;

8. Be mindful of social disparities, ethical and justice issues that interface with climate

change.
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Preface

The mission of the American Psychological Association (APA) Climate Change Task
Force was to report on the interface between psychology and global climate change, formulate
research recommendations, and write policy recommendations for psychological science. In this
report we summarize research illustrating a psychologically informed understanding of global
climate change and its impacts, mitigation, and adaptation. We also identified areas for future
research and policy recommendations. The following paragraphs provide some background on
our task force report.

Our first challenge was to determine our audience. We believe that psychology has a
crucial contribution to make to multidisciplinary and transdisciplinary efforts in the context of
global climate change, both nationally and internationally—a view that was shared by the
external reviewers of this report. Further, psychology can assist policy makers, funding
agencies, public and private organizations, local and regional government bodies,
nongovernment organizations, and the general public. Yet, we also believe that it is important to
more fully engage the psychological community (teachers, researchers, practitioners, and
students) in issues related to global climate change. Given the instruction to formulate policy
and research recommendations for psychological science, we decided that our primary target
audience should be members of the psychology community. It is hoped that this report can help
psychologists become more knowledgeable about how their field can inform the discourse on
climate change. A deeper engagement would be to incorporate the urgency and challenges of
global climate change into psychology research; to inform students about the psychological
aspects of climate change; and to incorporate climate change considerations and public concerns

in psychological interventions. For instance, psychologists in the community can help address
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environmental worries and anxieties or assist communities and organizations in their efforts to
address causes and consequences of climate change. While psychology has already contributed
much to collaborative efforts addressing climate change, we believe that psychologists can do
much more. We also would be very pleased if this report inspires a greater appreciation of
psychology’s contributions to understanding and addressing climate change, and facilitates
collaborative initiatives with others outside of psychology.

Two overriding considerations guided the writing of the report. First, based upon our
understanding of scientific evidence, we strongly believe that global climate change impacts
constitute a significant threat and challenge to human health and well being and that human
behaviors are a primary driver of climate change. We believe that people from all walks of life
need to work together to prevent future harm. We recognize that psychologists address a number
of important issues. We do not mean to imply that addressing global climate change is more
important than other work psychologists do and do not see them as mutually exclusive. Ata
professional level, some psychologists may choose to focus on climate change in their practice,
research, or teaching; others may consider ways in which their work and basic research can
inform and be informed by research on global climate change. Still others may simply learn
more about what others in their field are doing.

The second consideration was the critical need for informed decision making. In our
report, we sought, wherever possible, to identify psychological knowledge derived from and
clarified by climate-relevant empirical research. In areas where there was a dearth of climate
change-relevant research we identified findings that could be applied and evaluated in a climate

change context. Our goal was to provide a review of psychological research that would be a
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resource for psychologists (teachers, researchers, and practitioners) and students of psychology
(undergraduate, graduate, and post-doctoral fellows).

We review psychological research within the context of central themes (i.e., causes,
impacts, and responses—including adaptation and mitigation) that characterize current discourse
within climate change science and the human dimensions of global change literature. These
themes were chosen, in part, to assist psychologists in their interactions with others studying
climate change and to structure the report given the very diverse nature of relevant psychological
research. Based upon these themes, we framed plain language questions that psychologists are
currently addressing and could more fully address in the future. At the end of each section
answering each question, we provide research recommendations. One to three task force
members took responsibility for each section of the report as well as the preface, introduction,
and conclusion. We did not identify authors for each section because there was much
collaboration in the development, writing, and revision of each section.

As noted, we sought to identify psychological research and practice that has been
specifically applied and tested in the arena of climate change. As may be expected, this led us to
begin with research and practice in environmental and conservation psychology, the literature on
natural and technological disasters, and clinical perspectives associated with ecopsychology.
Our committee was novel in that it included social, counseling, cognitive, and clinical
psychologists in addition to environmental psychologists and those specializing in global
environmental change. It also included representation from several countries (the United States,
Canada, Australia, and one member with dual citizenship in the United States and Germany).

Global climate change is a complex and multifaceted phenomenon that can be understood

from a number of perspectives. In our report, we were unable to give full attention to all
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potentially relevant areas of research and practice. This includes the literature on place
attachment and identity, the restorative benefits of natural environments, and the effectiveness of
environmental education programs. In addition, a number of existing psychological theories and
interventions could be effectively applied in the arena of climate change. Again, we focused our
report on findings that were empirically supported in a climate-relevant context.

Finally, we formulated recommendations to assist and encourage psychologists’
engagement with climate change in their roles as researchers, academics, practitioners, and
students. We also sought to foster the development of national and international collaborations
with individuals and associations inside and outside of psychology. We also made
recommendations to the governing body of the APA to consider environmentally relevant
behavior in the organization by examining the association’s contribution to green house gas
emissions and to provide leadership on climate change-related activities for the special-interest
divisions within the organization.

We would like to express our appreciation to all the staff at APA that helped us develop
this report. This includes Nicolle Singer, our primary staff assistant, Howard Kurtzman, Deputy
Executive Director of the APA Science Directorate, Steve Breckler, Executive Director of the
APA Science Directorate, and Bob Steward and Dean Pawley who made our virtual meetings
and sharing of documents possible. We would also like to thank the support and encouragement
we received from APA presidents Alan Kazdin, 2008, and James Bray, 2009.

We would like to thank the reviewers who helped improve the form and content of this
report. This includes the following reviewers who were members of APA Boards and
committees: Judith Blanton, Art Blume, Eve Brank, Ronald Brown, David DeMatteo, Michael

Edwards, Pamela Ebert Flattau, Sue Frantz, Ron Hambleton, Laura Johnson, Kathy McCloskey,
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Kevin Murphy, Kurt Salzinger, Richard Velayo, and Maria Cecelia Zea. It includes the
following psychologists with expertise on environmental psychology and related topics: Lisa
Aspinwall, Timothy Kasser, Ellen Matthies, Paul Slovic, Linda Steg, David Uzzell, and Deborah
Winter. It also includes the following experts from fields outside of psychology: Anne Ehrlich,

Paul Ehrlich, Susan Moser, Melissa Payne, and Brent Yarnal.
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Introduction

The long-term good health of populations depends on the continued stability and

functioning of the biosphere’s ecological and physical systems, often referred to

as life-support systems. We ignore this long-established historical truth at our

peril: yet it is all too easy to overlook this dependency, particularly at a time

when the human species is becoming increasingly urbanized and distanced from

these natural systems. The world’s climate system is an integral part of this

complex of life-supporting processes, one of many large natural systems that are

now coming under pressure from the increasing weight of human numbers and

economic activities. (McMichael, 2003)

Climate change is more than changes in weather. Climate Change is defined by the
Intergovernmental Panel on climate change (Intergovernmental Panel on Climate Change
[IPCC], 2007b) as “any change in climate over time, whether due to natural variability or as a
result of human activity.” Changes in climate refer to changes in means and variability of, for
instance, temperature, precipitation, and wind over the course of months to millions of years.
More broadly, climate refers to changes in atmosphere (gaseous envelope surrounding the earth),
hydrosphere (water on the surface of the earth), cryosphere (snow, ice, and permafrost on and
beneath the surface of the earth and ocean), land surface, and biosphere (ecosystems and
organisms living in the atmosphere, land, and oceans). Global climate change is fundamentally a
biophysical phenomenon. However, the recent and accelerating warming of the earth’s climate
is largely attributable to human activity, and its impacts are mediated by psychological and social
processes and can be limited primarily by human activity.

This American Psychological Association (APA) task force report describes how
psychology can help better understand the causes and consequences of climate change and can
contribute to humanity’s response to the continuing process of global climate change.

Psychologists as members of an intellectual and practice community have relevant skills for

understanding why and how humans act in ways that contribute to climate change; the
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psychosocial impacts of climate change; and ways to assist society in responding to current and
anticipated impacts of climate change via both adaptation strategies to lessen impacts and actions
to reduce greenhouse gas emissions. To effectively contribute, psychologists need to
communicate with other disciplines in the social and natural sciences and develop more widely
shared understandings of relevant human phenomena associated with climate change that can be
integrated with understandings and frameworks of other disciplines.

The most recent major international scientific consensus evaluation concluded that
human activities are changing the climate at a planetary level, that many geophysical and
biophysical impacts are already evident, and that further such effects are inevitable (IPCC,
2007¢). The present report, following the lead of other climate change summaries (e.g.,
Confalonieri et al., 2007; Gilman, Randall, & Schwartz, 2007) works from the findings of the
Intergovernmental Panel on Climate change (IPCC) Working Group II’s conclusions about the
high probability (67 to 95 percent likelihood) that climate change will result in the following:

e Higher maximum temperatures leading to increased heat related deaths and illnesses and
heat-related impacts on livestock, wildlife, and agriculture.

¢ Higher minimum temperatures contributing to an extended range of some pest and disease
vectors.

e More intense precipitation events leading to increased floods, land and mudslides, and soil
erosion.

e Increased summer drying and drought associated with decreases in crop yields and in water
resource quality and quantity and increased risk of forest fire.

e Increase in tropical cyclone wind and precipitation intensities leading to increased risk to

human health, risk of infectious disease epidemics, coastal erosion and damage to coastal
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infrastructure, and damage to coastal ecosystems.

The projections for effects of climate change typically are through 2050 or 2100. It is important
to note, though that some believe climate change impacts are already occurring and the impacts
will last for next millennium and beyond. Yet, continued research is needed to be able to
identify the time course of various impacts. The precise timing and intensity of these events are
unknown because, for instance, they are dependent upon how people respond, there are likely
unpredictable impacts due to interdependence of biophysical phenomena, and there are likely
different time courses for different events.

Although other environmental concerns are also pressing, climate change deserves
concerted attention because irreversible changes in earth systems due to climate change (on a
1000 year time frame) will require profound adaptation (IPCC, 2001, 2007c; Solomon, Plattner,
Knutti, & Friedlingstein, 2009) and because preventing even more severe changes will require
significant alterations in individual and collective behavior.

Some have argued that the impacts of climate change will not be universally negative;
there will be both “winners” and “losers”; some regions may benefit by, for instance, being able
to increase agricultural production, having access to oil reserves in previously inaccessible areas
(such as Siberia), supporting human inhabitants in areas (such as Northern Canada) that were
previously inhospitable to humans, and greater good to all with increase in wealth due to the
above changes and distribution of positive consequences of wealth to others (Easterbrook, 2007).
Yet, this implies that the presence of winners negates concern about “losers.” It neglects the
interdependency among people and assumes that the misfortunes of some will have little or no
negative impact on those who have benefitted. Further, it does not take into account the full

range of predictions about climate change and the potential for feedback loops. The greater the
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increase in temperatures, the fewer “winners” there will be and ironically, if “winners”
contribute to climate change with high levels of emissions perhaps due to their improved life
circumstances, many may become losers as the magnitude of changes increases. Further,
attending to the adverse impacts of climate change is consistent with psychological ethical
principle of avoiding harm and ensuring human welfare and psychologists work with
marginalized groups who are most apt to experience negative impacts. For reasons such as
these, we focus on the risks and negative impacts of climate change.

This report considers psychology’s contribution to understanding and responding to
climate change by focusing on psychological dimensions of climate change. We do this by
reviewing what psychological research can tell us about perceptions and conceptions of global
climate change, human activities that drive climate change, the psycho-social impacts of climate
change, barriers to responding to climate change, and human responses to climate change via
adaptation and mitigation. After a review of the literature, we recommend ways that the APA
can: 1) Encourage psychologists to become involved in understanding human and psychological
dimensions of global climate change; 2) Create effective outreach programs that assist the public
in understanding of climate change, mitigating its human causes, and adapting to climate change
impacts, and facilitate international, cross-disciplinary, trans-disciplinary collaborations that
address a climate change; and 3) Address the organization’s environmental impacts that
contribute to global climate change.

Addressing climate change: Psychology’s contribution

There are a number of qualities associated with Psychology that position psychologists to

provide meaningful contributions to addressing climate change and its impacts. These qualities

can be found in other fields as well, particularly other social sciences. Yet, they point to the
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types of contributions that Psychological can make, the necessity for those in the social sciences,
including psychology, to contribute for progress on addressing climate change, and why some
have argued that psychologists have a responsibility to contribute to efforts to address climate
change (e.g., Clayton & Brook, 2005; Miller, 1969).

First, psychologists’ provide a theoretically and empirically based understanding of
human behavior at the individual level. This level of analyses is relevant for understanding the
human-causes of climate change because it is the collective impact of human behaviors that are
contributing to climate change (Clayton & Brook, 2005; Gifford, 2008). An individual level of
analyses is relevant for understanding the impacts of climate change and the ways individuals
adapt to climate change because impacts and coping responses include psychological responses
(e.g., anxiety), psychological processes (e.g., denial , emotion regulation) and individual and
interpersonal behavioral processes (e.g., seeking social support, civic engagement). Further,
efforts to encourage mitigation and structural changes for adaption to climate change will need to
attend to the decision makers and members of the general public and social groups. The
effectiveness of various policies (e.g., cap and trade) requires the involvement and support of
people. Psychologists can help by providing links between environmental policies and
individuals by attending to the ways that individuals and communities may or may not be
receptive to or even react against environmental policies developed by government officials
including whether their reaction to policies are function of the policies themselves or other
factors such as their relationship to government and their preferences for nongovernmental
solutions (Gifford, 2008; Spence, Pidgeon, & Uzell, 2009).

Second, psychologists, along with other social science disciplines, have long recognized

the importance of the proximal (e.g., the presence of others, structures of neighborhoods) and
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distal (e.g., cultural and economic) contexts for determining behaviors and this is important for
environmental behaviors as well (Clayton & Brook, 2005; Wapner & Demick, 2002). The
ability to attend to both individual level analyses and contexts is necessary to fully address
human behavior in multiple contexts. Further, a defining feature of environmental psychology
has been attention to the relationships individuals have with their environments.

Third, psychologists have uncovered individual, interpersonal, and social forces capable
of changing human behavior that are not otherwise clearly or widely understood. Although
people seem able to articulate their opinions, beliefs, and preferences accurately, they are
notoriously poor at recognizing the causes of their behavior (Nisbett & Wilson, 1977). In the
realm of energy consumption, for example, people will frequently misinterpret the true causes of
actions that facilitate or retard their climate control efforts (Nolan, Schultz, Cialdini, Goldstein,
& Griskevicius, 2008). Through behavioral-investigations employing experimental and non-
experimental methodologies, psychologists can identify the actual determinants of energy
consumptive behaviors, many of which are psychological in origin, and can highlight them in
communication campaigns to encourage people to behave in more sustainable ways and to
promote energy conservation.

Fourth, there are many current and predicted intrapersonal, interpersonal, and intergroup
consequences of climate change. Psychologists are well-positioned to design, implement, and
assess interventions to ameliorate the psychosocial impacts of climate change. This has been
illustrated through important service provided to victims of extreme weather events such as
Hurricane Katrina (Professional Psychology: Research and Practice, 2008). Intergroup rivalry
and ethical concerns about environmental justice are likely to become more salient as

environmental problems are interpreted through the lens of climate change (Clayton & Brook,
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2005; Spence et al., 2009). Psychologists’ understanding of how ideologies, values, and beliefs
manifest on individual and group levels can help explain and address emotional reactions to the
social justice issues inherent in climate change impacts (Spence et al., 2009).
Mobilizing the diverse field of psychology to address climate change

While environmental psychologists have contributed much of the work on environmental
sustainability, there are opportunities for the broad field of psychology to contribute to
humanity’s response to climate change. The sub-discipline of environmental psychology began
early in the 20" century and its focus on environmental degradation increased in the 1960’s. It
was not until the 1980°s, however, that research in this area expanded to take on large-scale
environmental problems. As Gifford (2007) notes: “Instead of trying to understand territoriality
in the office or values as they influence the perception of landscapes, the goals of some became
trying to understand and solve resource dilemmas, traffic problems, urban blight, and crimes
against nature” (p. 200). Gifford describes several themes in environmental psychology that
have emerged over the last 50 years that are relevant to climate change: 1) an interest in how
environmental psychology can inform and aid public policy; 2) attention to technology both as a
contributor to environmental problems and as a means to improve sustainability; 3) a tendency to
value and benefit from multi-disciplinary collaborations and theories from other fields, 4)
expansion of interests to include multiple levels of analyses from small scale studies of
individuals and small groups to larger scale issues of sustainability, issues facing nonhuman
biological world, and large sale ecological problems such as the impending world water crises.

The multiple current and potential impacts of climate change on individuals’
psychological health and functioning indicates that psychology’s involvement in addressing

global climate change should not be left only to an environmental sub-discipline of psychology.
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The expertise found in a variety of fields of psychology adds to the discipline’s ability to
contribute solutions to many problems associated with climate change. This includes mobilizing
psychologists to address issues ranging from coping with perceived threats of climate change to
trauma stemming from experience of climate-related weather disasters. Experts in community,
business, and organizational behavior can address changes necessary at the systemic and human
behavioral levels as businesses and nonprofit organizations adapt to a changing environment.
Other psychologists provide an understanding of how people across the lifespan can adapt to
climate change. Psychologists can also design effective methods to integrate an environmental
focus into psychology and other curricula. Experts in international and peace psychology can
intervene as intergroup conflicts develop due to decreasing resources and forced migrations
associated with a changing climate. These are just a few of the ways that psychologists’
knowledge and techniques interface with global climate change.
Background information

Fundamentals of climate change

Earth’s temperature and climate have fluctuated over the course of millions of years. Over
the past century or so, however, human activities have driven Earth’s climate out of the
temperature range within which human civilization developed during the past 10,000 years—and
further warming is inevitable because of the physical properties of the climate system (IPCC,
2007c¢).

This climate change, recent in geological terms, is a result of several changes in human

activities that accelerated with industrialization in the 19" Century and increased exponentially
since. These activities, sometimes called driving forces (National Research Council, 1992), have

produced rapid increases in climate forcing factors, chiefly releases of greenhouse gases (GHQG)
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and land cover changes that alter Earth’s albedo, or reflectivity of energy coming from the sun.
The most important GHG are carbon dioxide (CO,; from fossil fuels, manufacturing,
deforestation, and decaying plants), methane (CHy; from production and transport of fossil fuels,
livestock and other agricultural practices, and decay of organic waste in municipal solid waste
landfills), nitrous oxide (N,O; from agricultural and industrial activities, combustion of fossil
fuels, and solid waste, and fluorinated gases from industrial processes (U.S. Environmental
Protection Agency, 2009).

Climate models simulate the impact of greenhouse gases and other forcing factors on
climate characteristics (e.g., average world temperature). Longer-term projections rely in part on
scenarios of future drivers, based on assumptions about factors such as the size of future human
population, future economic growth, and extent and success of mitigation efforts. The [PCC
estimated that global mean temperature at the end of the 21st century would be between 0.3 and
6.4 degree C higher than 1980 to 1999 conditions (IPCC, 2007c). Other more recent models
indicate greater likelihood of more extreme temperature changes (e.g., 90% probability of 3.5 to
7.4 degree C changes by 2100; (Sokolov, et al., in press). It is important to note that climatic
change affects factors other than temperature (e.g., precipitation patterns, ecosystem functions,
and fresh water supplies, to name just a few). In addition, the temperature changes can vary
substantially from the global mean value and are projected to be considerably higher than
average over land and in high latitudes.

The IPCC report outlines several domains in which consequences are occurring or are
expected from climate change. Figure 1 shows anthropogenic drivers, impacts, and responses to
climate change. It identifies effects on average precipitation, temperatures, and sea levels, and

extreme events that in turn affect ecosystems, food supplies and security, water supplies, and


http://www.epa.gov/highgwp/sources.html%00
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human health and settlements. Human responses to these changes and threats are usually
classified as mitigation (human interventions to reduce anthropogenic drivers of climate systems)
and adaptation (“adjustments in natural or human systems in response to actual or expected
climatic stimuli or their effects, which moderates harm or exploits beneficial opportunities”
(IPCC, 2007b). Finally, the drivers, impacts, and responses are all affected by socioeconomic
changes, such as in patterns of production and consumption, government policies, and use of

technology.

Climate Change

Extreme Events
Sea Level Rise
Temperature Change
Precipitation Change

Climate Process Drivers Impacts & Vulnerability
Greenhouse Gases - Aerosols E A RT H SYST E M S E -
cosystems - Food Security

Concentrations Water Resources
Settlements & Society

Emissions H U M A N SYSTE Ms Human Health

Socio-Economic
Development

Population - Equity
Production & Consumption Patterns
Trade - Governance - Health
Socio-Cultural Preferences
Technology - Literacy

Mitigation i i Adaptation

Figure 1: Schematic framework of anthropogenic climate change drivers, impacts, and responses

(from IPCC, 2007a).
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Human dimensions of climate change
Human interactions with climate change include human drivers or causes (e.g., fossil

fuels, land use and land use change), human impacts or consequences (e.g., changes in the
intensity and frequency of natural disasters, in water supplies, in food production, and threats to
public health), and human responses (e.g., individual and group attempts to mitigate climate
change or adapt in ways that reduce damage from climate change that were not avoided). These
interactions occur at multiple levels involving individuals, households, organizations,
governments, and societies. There is also a temporal dimension to human dimensions of climate
change. Human contribution to climate change has changed over the course of history as people
alter Earth’s surface and use technologies that release GHG. The connections between humans
and climate change are inseparable from their connections to other animals and the rest of nature,
though the extent to which people attend to this interaction various across individuals, societies,
cultures, and time. Psychologists and other social scientists are working to develop better
understanding of these human dimensions of climate change.
Psychological dimensions of climate change

Psychology can provide insights into the meanings of climate change to individuals and
societies. For example, people do not directly experience climate change. They experience
representations of climate change that are presented to them via various media and educational
sources and personal interactions and, influenced by such presentations, they may interpret
certain events they do experience, such as hurricanes or wildfires, as manifestations of climate
change.

Generally, people’s understandings of climate change underlie their willingness to act, and

to support public policies, in response to it. As described below, achieving an appropriate
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understanding is difficult for many reasons. The effects of climate are uncertain and the effects
that are known are difficult for lay people to discern. Climate change is not a hazard per se, but a
potential driver of many different hazards. Many impacts are place-specific due to variation in
effects regionally, nationality due to geographic differences as well as differences in resources
available for adaptation. We can also expect to be surprised by climate-driven events, possibly
including having to experience events that science has not yet even warned about. Many of our
expectations about climate may be outmoded because global temperature is moving outside the
range within which it has fluctuated throughout recorded human history. Climate change is also
accelerating and does not necessarily following linear trends, so recently experienced events may
be bad guides as to what to expect. While many current effects are urgent and consequential,
some of most serious impacts will come far in the future, beyond the planning horizons of most
individuals and organizations. Finally, the world will be changing as climate changes, making
confident anticipation even more difficult.

Figure 2 elaborates the human dimensions of climate change and suggests what psychology
can contribute to climate change analyses and discussions. At the top of the model is climate
change. Although climate change is a physical process, it is driven by social processes and
understood through social processes, including interpretations of events presented in the mass
media. Human behavioral contributions to climate change (on the left side of the model) occur
via the use of goods and services that directly influence the environment (environmental
consumption), which is linked to economic consumption (expenditures on goods and services).
The impacts of climate change (noted on the right side of the model) go beyond the biological,
physical health, and changes in human settlements. Climate change impacts may also include

individual and social perceptions of the risks, psycho-social well-being, aggression, intergroup
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outcomes, and community building. Individuals and communities vary in their vulnerability to
climate change and capacity to adapt, and these variations can raise ethical issues. The impacts
of climate change affect and are affected by the ways that individuals and communities adapt (as
noted in the bottom right hand corner of the figure). Adaptation includes a range of coping
actions that individuals and communities can take, as well as psychological processes (e.g.,
appraisals and affective responses) that precede and follow behavioral responses.

Efforts to mitigate climate change (noted on the bottom left hand corner of the figure) can
both decrease the human contribution to climate change and improve individual’s psychological
well-being. However, mitigation policies can also meet resistance. A number of institutional,
cultural, and individual influences (as noted on the bottom center of the figure) influence patterns
and amount of consumption, the impacts of climate change on individuals and societies,
adaptation processes, and attempts at mitigation. The review of research that follows this

background section elaborates on all of these points.
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Climate Change
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Figure 2: Psychological perspectives on anthropogenic climate change drivers, impacts, and
responses.
Literature review
In the literature review that follows, we discuss what current psychological research can
tell us about human understanding of climate change, human behavioural contributions to or
drivers of climate change, psychological aspects of the impacts of climate change, and responses
and lack of responses to the anticipation and experience of climate change. We do this by

addressing the following six questions:
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1. How do people understand the risks imposed by climate change?
2. What are the human behavioral contributions to climate change and the
psychological and contextual drivers of these contributions?
3. What are the psychosocial impacts of climate change?
4. How do people adapt to and cope with the perceived threat and unfolding
impacts of climate change?;
5. Which Psychological Barriers Limit Climate Change Action?
6. How Can Psychologists Assist in Limiting Climate Change?
These questions follow mental models of hazards that include identification of the problem,
causes, consequences, and controls or solutions (Bostrom & Lashof, 2007).

The first question examines psychological processes that influence answers to the
remaining questions. The second question addresses psychological understanding of human
causes or drivers of climate change. The third question addresses a psychological understanding
of the impacts of climate change. The remaining questions address psychological responses to
climate change via adaptation (question 4) and mitigation (question 5 and 6). Together these
questions inform the psychological dimensions of climate change.

Although climate change is global, much of the relevant psychological research has been
done in North America, Europe, and Australia. There are notable differences among these
countries, for instance, in the extent to which impacts of climate change have been salient.
Perhaps more importantly, though, are possible differences among these and other countries in
extent of economic development and associated wealth. Other potentially important differences
emerge when one considers different culture views about nature across countries and within

countries. Little psychological research, however, has addressed these types of differences.



When we are aware of research that has done so, we mention it. However, it is a limitation of

the literature review.
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Section 1: How Do People Understand The Risks Imposed By Climate Change?

The understanding of climate change, both in its causes and in its likely effects, by the
average citizen across different regions of the world is limited. Psychological research has
started to examine reasons for this shortcoming. Analogies from failures to fully understand and
take action in other domains provide hypotheses about cognitive and motivational challenges that
need to be overcome, but tests of these hypotheses applied to climate change are only starting to
emerge, and much work remains to be done to illuminate the special questions and challenges
that the proper understanding and its action implications bring.

Detection of climate change

Climate is a statistical and thus technical concept and is described by the distributions of
such variables as temperature and precipitation in a region, collected over time. The average
person is rarely concerned about the climate in her region, but thinks a lot about the weather.
However, climate information is sometimes used for planning and decision making, as for
example, when a farmer decides which crop variety to plant or a student considers average
March temperatures in different regions of the world to determine where to go for spring break.

While a region’s climate and changes in its climate obviously determine its weather
patterns, weather events—even extreme ones—are not necessarily diagnostic of changes in the
climate. Climate change is a trend in averages and extremes of temperature, precipitation, and
other parameters that are embedded in a lot of variability, making it very difficult to identify
from personal experience. People often falsely attribute unique events to climate change and
also fail to detect changes in climate.

Expectations of either change or of stability play a large role in people’s ability to detect

trends in probabilistic environments, as illustrated by the following historic example
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(Kupperman, 1982, as reported in Weber, 1997, and NRC, 1999). English settlers who arrived in
North America in the early colonial period assumed that climate was a function of latitude.
Newfoundland, which is south of London, was thus expected to have a moderate climate.
Despite repeated experiences of far colder temperatures and resulting deaths and crop failures,
colonists clung to their expectations based on latitude, and generated ever more complex
explanations for these deviations from expectations. In a more recent example, farmers in
Illinois were asked to recall salient temperature or precipitation statistics during the growing
season of seven preceding years (Weber & Sonka, 1994). Those farmers who believed that their
region was undergoing climate change recalled temperature and precipitation trends consistent
with this expectation, whereas those farmers who believed in a constant climate, recalled
temperatures and precipitations consistent with that belief. Both groups showed similar degrees
of error in their weather event memories, but farmers’ beliefs and expectations biased the
direction of the errors.

Because climate change is so hard to detect from personal experience, it makes sense to
leave this task to climate scientists. This makes climate change a phenomenon where people
have to rely on scientific models and expert judgment, and/or on reports in the mass media, and
where their own personal experience does not provide a trustworthy way to confirm the reports.
For most people, their exposure to and experience of “climate change” has been almost entirely
indirect and virtual, mediated by news coverage and film documentaries of events in distant
regions (such as melting glaciers in Greenland) that describe these events in relation to climate
change.

A long tradition of psychological research in risk communication (e.g., DiMento &

Doughman, 2007; Leiserowitz, 2004, 2006; Moser & Dilling, 2007a; O’Connor, Bord, Yarnal, &



Wiefek, 2002) has included studies of often apocalyptic risk messages about impending and
unfolding climate change impacts. Social representations of environmental threats can
themselves have dramatic psychosocial impacts, and the psychological and interdisciplinary
literature on risk communication and on risk appraisal and response is providing important
pointers to the nature of such media impacts (Bartsch, Vorderer, Mangold, & Viehoff, 2008;
Gifford et al., 2009; Pidgeon, Kasperson, & Slovic, 2003; Slovic, Finucane, Peters, &
MacGregor, 2006; Weber, 2006). These research findings suggest further research on how
media coverage and other risk communications can affect individuals’ and communities’
understandings of climate change and their responses to the risks, including coping, social
amplification, and willingness to embrace social, lifestyle, and technological changes (Reser,
2009).

The distinction between personal experience of possible outcomes and statistical
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description of possible outcomes has received much recent attention because the ostensibly same

information about the consequences of decisions and their likelihoods can lead to different

perceptions and actions, depending on how the information is acquired (Hertwig, Barron, Weber,

& Erev, 2004). Decisions from repeated personal experience with outcomes involve associative

and often affective processes, which are fast and automatic (Weber, Shafir, & Blais, 2004).

Processing statistical descriptions, on the other hand, requires analytic techniques that need to be

learned and require cognitive effort. People’s choices can differ dramatically under the two

information conditions, especially when the small-probability events are involved, which is

certainly the case with climate risks. The evaluation of risky options under repeated sampling

follows classical reinforcement learning models that give recent events more weight than distant

events (Weber et al., 2004). Such updating is adaptive in dynamic environments where
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circumstances might change with the seasons or according to other cycles or trends. Because
rare events have a smaller probability of having occurred recently, they tend (on average) to have
a smaller impact on the decision than their objective likelihood of occurrence would warrant.
But when they do occur, recency weighting gives them a much larger impact on the decision
than warranted by their probability, making decisions from experience more volatile across
respondents and past outcome histories than decisions from description (Yechiam, Barron, &
Erev, 2004).

For most people in the United States, perceptions of the risks of climate change that rely
on personal experience will lead to the judgment that the risks are low. The likelihood of
seriously and noticeably adverse events as the result global warming is bound to be small for the
foreseeable future for many regions of the world. Even individuals whose economic livelihood
depends on weather and climate events (e.g., farmers or fishers) might not receive sufficient
feedback from their daily or yearly personal experience to be alarmed about global warming,
though recent surveys conducted in Alaska and Florida (two states in which residents in some
regions have increasingly been experiencing climate-change driven changes personally) show
that such exposure greatly increases their concern and willingness to take action (Arctic Climate
Impact Assessment, 2004; Leiserowitz & Broad, 2008). Climate scientists have experience-
based reactions to the risks of climate change. However, by virtue of their education and
training, they can also be expected to place greater reliance than members of the general
population on their analytical processing system, and their consideration of statistical
descriptions and model outputs will thus make them more likely to consider global climate
change to be a more serious risk than typical nonscientists.

Concern about climate change
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Human perceptions and judgments about climate change are important because they
affect levels of concern and, in turn, the motivation to act. Public opinion data in the United
States indicate that climate scientists are more concerned about the possibly severe effects of
climate change on human populations, ecosystems, and infrastructures than average citizens and
governmental officials (Dunlap & Saad, 2001). One national representative opinion poll shows
that 47% of people polled view global warming as a “very serious” problem, and another 28%
view it as a “somewhat serious” problem (Pew Project, 2006). This level of concern—75% of
people in the U.S. assessing global warming as a “very” or “somewhat” serious problem—is
similar to the level in Russia (73%) and lower than that in many other nations: 87% of
Canadians, 81% of Mexicans, 95% of French, 88% of Chinese, 97% of Japanese, 96% of
Brazilians, and 94% of Indians assess global warming as a “very” or “somewhat” serious
problem. Regardless of the stated level of concern however, few people in the U.S. see climate
change as an immediate risk and tend to rank it as less important than many other social issues
like the economy and terrorism (Krosnik, Holbrook, Lowe, & Visser, 2006; Leiserowitz, Kates,
& Parris, 2005). This comparative lack of concern about climate change consequences is
strongly related to political ideology (Dunlap & Saad, 2001) and poses a problem for effective
communication about these risks (Comeau & Gifford, 2008; Marx et al, 2007).

(Not) feeling at risk

Evidence from cognitive, social, and clinical psychology indicates that risk perceptions,
in a broad range of domains, are influenced by associative and affect-driven processes as much
or more than by analytic processes (Chaiken & Trope, 1999; Epstein, 1994; Sloman, 1996). Our
associative processing system is evolutionarily older, automatic, and fast. It maps experienced

uncertain and adverse aspects of the environment into affective responses (e.g., fear, dread,
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anxiety) and thus represents risk as a feeling (Loewenstein, Weber, Hsee, & Welch, 2001).
Analytic processing, on the other hand, works by algorithms and rules (e.g., the probability
calculus, Bayesian updating, formal logic, and utility maximization) that must be taught
explicitly. It is slower and requires conscious effort and control. The perceptions of climate
change and its risks by climate scientists are based in large part on analytic processing, as these
experts have been trained as scientists in the necessary analytic tools and have the necessary
information required by them. Nonscientists, on the other hand, typically rely on the more
readily available associative and affective processing. If risk perceptions were driven mostly or
exclusively by analytic considerations of consequences, they would not be influenced by the way
a particular hazard is labeled. Yet, reports about incidences of “mad cow disease” elicit greater
fear than reports about incidences of bovine spongiform encephalitis (BSE) or Creutzfeld-Jacob
disease, the more abstract, less affect-laden scientific labels for the same disorder (Sinaceur,
Heath, & Cole, 2005).

The two types of processes typically operate in parallel and interact with each other.
Analytic reasoning cannot be effective unless it is guided and assisted by emotion and affect
(Damasio, 1994). In cases where the outputs from the two processing systems disagree,
however, the affective, association-based system usually prevails, as in the case of phobic
reactions, for which people know perfectly well that their avoidance behavior is at best
ineffective and possible harmful to them, but cannot suspend it (Loewenstein et al., 2001).
Global climate change appears to be an example where a dissociation between the output of the
analytic and the affective system results in less concern than is advisable, with analytic
consideration suggesting to most people that global warming is a serious concern, but the

affective system failing to send an early warning signal (Weber, 2006).



39

Psychological or affective risk dimensions strongly influence judgments of the riskiness
of physical, environmental, and material risks in ways that go beyond their objective
consequences (Slovic, Fischhoff, & Lichtenstein, 1986; Holtgrave & Weber, 1993). People’s
judgments of the similarities between pairs of different health and safety risks can be placed into
a two-dimensional space (shown in Figure 1) that has been replicated across numerous studies in
multiple countries (Slovic, 1987). The first dimension of this space, “dread risk,” captures
emotional reactions to hazards like nuclear weapons fallout, nuclear reactor accidents, or nerve
gas accidents that speed up people’s heart rate and make them anxious, because of perceived lack
of control over exposure to the risks and due to consequences that are catastrophic. The second
dimension, “unknown risk,” refers to the degree to which a risk (e.g., DNA technology) is new,
with unforeseeable consequences not yet tested by time. How much is known about the hazard

and how easily are exposure and adverse consequences detectable?
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Figure 3: Location of 81 hazards in a two-dimensional space derived by factor analysis from the

intercorrelations of 15 risk characteristics. Each factor is made up of a combination of

characteristics, as indicated by the lower diagram (Slovic, 1987).

To the extent that individuals conceive of climate change as a simple and gradual change

from current to future values on variables such as average temperatures and precipitation, or the
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frequency or intensity of specific events such as freezes, hurricanes, or tornadoes, the risks posed
by climate change would appear to be well-known and, at least in principle, controllable and
therefore not dreaded (“move from Miami to Vancouver when things get too hot or dangerous in
Florida”). Of course, in most cases, people do not move away from hazards even when they are
aware of them, as the November, 2008 devastating fires in southern California demonstrate (a
very similar destructive fire occurred 30 years earlier, and almost every resident knew about that.
In fact, at least one resident lost his home in both fires. One driver of this inaction may be place
attachment (Gifford, 2007), i.e., continued attachment to family, job, and community, a goal that
can be more salient in the aftermath of adverse events, when fears have faded, than the goal of
avoiding a small-probability future disaster. However, status quo biases or change inertia have
been documented in many other situations (e.g., for organ donations; Johnson & Goldstein,
2003) and insurance decisions (Johnson, Hershey, Meszaros, & Kunreuther, 1993), where they
have been shown to have cognitive rather than motivational causes.

The perceived ability or inability to take corrective action is an important determinant of
emotional reactions. Potential catastrophes from climate change (of the kind graphically
depicted in the film “The Day after Tomorrow”) have the ability to raise visceral reactions to the
risk (Leiserowitz, 2004). Climate change that is construed as rapid is more likely to be dreaded.
Perceived behavioral control and its absence can both work against behavior change. That is, it
fosters the (probably unwarranted) belief that one would move from the hazard zone, and thus
need not fear the hazard. At the same time, when people believe that they have no control over
climate change, it facilitates such mechanisms as denial (e.g., Gifford, Iglesias, & Casler, 2008).

While analogies about the role of psychological risk dimensions in people’s feeling of

being “at risk” are suggestive, these conjectures about possible causes for the absence of a
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widespread sense of alarm about climate change will need to be tested in a direct fashion and
across a range of cultures.
Discounting the future and the remote

Most of the risks of climate change and thus the benefits of mitigating it lie many years
into the future and are distant also geographically (see Section 2 of this report). Economic
analysts typically discount future and distant costs and benefits by some amount (e.g., by the
current rate of interest offered by banks) as a function of the time delay, a mechanism that is
described mathematically by an exponential discount function. In contrast, people often apply
sharp discounts to costs or benefits that will occur in the future (e.g., a year from now) relative to
experiencing them immediately, but they discount much less when both time points are in the
future, with one occurring farther in the future than the other (e.g., two years versus one year in
the future and even six versus five years into the future) and show other deviations from rational-
economic discounting (Ainslie, 1975; Loewenstein & Elster, 1992).

Two theories related to preference construction attempt to understand the reasons and
mechanisms for these inconsistencies in discounting and the large impatience when immediate
rewards are an option. Trope and Liberman (2003) suggest that people construe future events
differently from events in the present. In particular, events in the distant future (an invitation to
give a paper at a conference two years from now, or the prospect of coastal flooding 30 or 50
years from now) are construed in abstract terms, whereas events closer in time (the upcoming
trip on Monday to attend the long-scheduled conference, or the prospect of a major hurricane
passing through town tomorrow) are construed in more concrete terms. One difference between
the abstract versus concrete representation of the consequences of possible actions lies in the

discrepancy in their affective strength and impact. Abstract representations of consequences in
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the distant future usually lack the concrete associations connected to present or near-present
events and thus may not be feared as much, although this may not hold in the case of
environmental risks (Gifford et al., 2009). While the costs of mitigating actions are incurred
immediately, their uncertain and future benefits get discounted, making the deliberative
consideration of such actions unlikely to arrive at socially-responsible and long-term sustainable
behavior.

Differences in the usual representation of current and future events can have implications
for how people respond to climate change. This difference in the richness and concreteness of
the representation of temporally close versus distant consequences may well lie at the root of
observed problems of self control, whether they are impatience and impulsivity in obtaining
desirable outcomes (Mischel, Grusec, & Masters, 1969; Laibson 1997) or procrastination with
undesirable tasks (O’Donoghue & Rabin, 1999). Protective or mitigating actions against global
climate change require the sacrifice of concrete, immediate benefits for the sake of abstract,
distant goals. The strong negative affect associated with the concrete, immediate costs and
sacrifices may well drive ecologically damaging consumption decisions and actions. However,
this tendency is moderated by the way that people think about changing their consumption.
When asked to delay consumption, people first generate arguments for the status quo, immediate
consumption, and only then latter generate arguments for delaying consumption. Yet, argument
generation for the first action considered (e.g., immediate consumption) tends to interfere with
the subsequent generation of arguments for other action (Johnson, Johnson-Pynn, & Pynn, 2007).
Weber et al. (2007) succeeded in drastically reducing the intertemporal discounting in people’s
choice by prompting them to first generate arguments for deferring consumption, followed by a

prompt to generate arguments for immediate consumption. Social norms and/or positive or
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negative affective reactions to a choice options typically determine which option is considered
first. Thus, Hardisty, Johnson, and Weber (2009) found that 65% of Republicans were willing to
pay a CO, emission reduction fee on such purchases as airline tickets when the fee was labeled
as a carbon offset (and first generated arguments for purchasing it), but that this percentage
dropped to 27% when the fee was labeled as a carbon tax, a label that generated negative visceral
reactions in this group and led them to first generate arguments for not purchasing it.

Analogies can perhaps be drawn to the slowly but steadily changing perceptions of and
attitudes on the risks of smoking, which have similar characteristics to climate change risks in
the distant future of ill-health and premature death, and in immediate sacrifices for the sake of
future and uncertain benefits. In the case of smoking, it has seemed possible to motivate
behavior choices (quitting smoking) that have overcome the strong tendency to discount. To the
extent that people’s assessments of the future risks of climate change can be changed to become
similar to those of smoking (with the aid of educational efforts or the reframing of choice
options), people might become more willing to undertake lifestyles changes that lead to
mitigation. As for other analogies used to motivate research hypotheses or possible intervention
strategies, the devil is undoubtedly in the details of such translations, and research is needed to
work out such details.

The role of culture in climate change understanding and reactions

The assumption that risky decisions can and should be reduced to a probability
distribution of possible outcomes and that no other characteristics of the decision context are
relevant has rightly been criticized (Goldstein & Weber, 1995). Instead, hazards have been
shown to interact with psychological, social, institutional, and cultural processes in ways that

may amplify or attenuate public responses to the risk (see Section 5). Social and cultural
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amplifications of risk (Kasperson et al., 1988) by the scientists who communicate the risk
assessment, the news media, cultural groups, interpersonal networks, and other groups and
institutions occur in the transfer of information about the risk and in the protective response
mechanisms of society (Weinstein, Lyon, Rothman, & Cuite, 2000; Taylor, 1983). Evidence
from the health literature, the social psychological literature, and the risk communication
literature suggests that these social and cultural processes serve to modify perceptions of risk in
ways that can both augment or decrease response in ways that are presumably socially adaptive.

Several lines of research implicate fundamental worldviews in shaping how people select
some risks for attention and ignore others. For example, Douglas and Wildavsky (1982) identify
five distinct “cultures” (labeled hierarchical, individualist, egalitarian, fatalist, and hermitic,
respectively) that are said to differ in their patterns of interpersonal relationships in ways that
affect perceptions of risk. Hierarchically arranged groups, they claim, tend to perceive industrial
and technological risks as opportunities and thus less risky, whereas more egalitarian groups tend
to perceive them as threats to their social structure (see also Dake, 1991). Leiserowitz (2006)
provides evidence for the value of this approach to understanding differences in perceptions of
the risks of global warming, following earlier work by O’Connor, Bord, and Fisher (1998, 1999)
that showed that differences in worldview affected perceptions of the risk of climate change.
Other researchers associate such differences in risk perceptions with differences in fundamental
value priorities, following the work of Schwartz (1992, 1994) or worldviews such as adherence
to the New Ecological Paradigm (Dunlap & Van Liere, 1978, 1984).

Differences in experience, as a function of cultural roles, seem to affect risk perceptions
by moderating people’s affective reactions. Familiarity with a risk (e.g., acquired by daily

exposure) lowers perceptions of its riskiness, with the result that technical experts, all other
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things being equal, perceive the risk of such technologies as nuclear power generation to be
much lower than members of the general public (Fischhoff, Slovic, Lichtenstein, Read, &
Combs, 1978). Numerous studies report differences in risk perception between men and women,
with women judging health, safety, and recreational risks (Slovic, 1987) and also risks in the
financial and ethical domain (Weber, Blais, & Betz, 2002) to be larger and more problematic
than men. This gender difference in perceived riskiness reverses only in the social domain, in
which women arguably have greater familiarity (Weber et al., 2002). Thus greater familiarity
with climate change and its risks, unless accompanied by alarmingly large negative
consequences may actually lead to smaller rather than larger perceptions of its riskiness.
Psychologists’ roles may also have influenced their perceptions of risks. For a number of
reasons, members of the psychological community have traditionally not seen themselves as
having a central role in addressing environmental issues (see Kidner, 1994; Gifford, 2008)
despite having many skills and roles that create opportunities for influencing pro-environmental
behaviors (Doherty, 2008).

Public policy tradeoffs between present and future costs are strongly affected by the rate
at which future costs and benefits are discounted (Weitzman, 2007), and the choice of discount
rate is in large part an ethical judgment. Ethical issues also arise over which principles of
fairness to apply to distributive decisions, how to define ingroup and outgroup membership, how
to trade human against non-human welfare, and how much value to place on the well-being of
animals, plants, and ecosystems.

Identification with sub-cultural groups may also influence perceptions of the risk posed
by climate change. For example, group affiliations (e.g., ranchers and environmentalists) are

likely to predict opinions and beliefs about environmental risks and interventions (Opotow &
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Brook, 2003). Similarly, Leiserowitz (2007) describes several distinct “interpretive
communities” (p.51) within the U.S. public who share mutually compatible risk perceptions,
affective imagery, values, and sociodemographic characteristics. Risk perceptions are socially
constructed with different communities predisposed to attend to, fear, and socially amplify some
risks while ignoring, discounting or attenuating others. Leiserowitz distinguished climate change
naysayers, who perceived climate change as a very low or non-existent danger, and climate
change alarmists, who held high-risk perceptions and extreme images of catastrophic climate
change. These groups held significantly different values and beliefs on social and political issues
and necessity of individual behavior change and governmental intervention. People in the U.S.
who are climate change naysayers have substantially lower risk perceptions than the rest of U.S.
society. For example, political affiliation is strongly related to attitudes and beliefs about climate
change: belief in the existence and relative threat of climate change has shown an increasing
relationship to political party affiliation in the U.S. (Dunlap & McCright, 2008).
Research suggestions
Below are examples of types of research questions that could be addressed:
e Research is needed to test the applicability of psychological risk dimensions such as
perceived controllability to the domain of climate change;
e Research is needed to better understand discounting of environmental costs and benefits
relative to the discounting of economic or social costs and benefits;
e Research is need on the finite pool of worry effect, i.e., interactions between perceptions
of other classes of risk (e.g., economic decline or national competitiveness) and

perceptions of environmental risks like climate change;
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e Research is needed to assess the effects of climate change risk perceptions on the
perception of the risks and benefits of energy-generation technology options like coal or
nuclear power and on carbon-capture and sequestration technology.
Summary

Feeling (or not feeling) vulnerable and at risk in the face of climate change seems to be
instrumental in moving (or not moving) people to action (see section 4), and thus the sources of
these feelings are in need of further study. Research in cognitive psychology suggests that
certain perceived characteristics of climate change (e.g., that it is “natural,” not new, and in
principle controllable) may lead citizens as well as policy makers to underestimate the magnitude
of the risks. Other psychological research provides additional hypotheses related to emotional
reactions to climate change such that the absence of feeling at risk may be a psychodynamic
reaction (see section 3), the result of psychic numbing or denial in the face of overwhelming and
uncontrollable risk (see section 4 and 5). These explanations are not necessarily mutually
exclusive, though sometimes contradictory in elements of their hypotheses (e.g., is climate
change seen as a controllable or uncontrollable risk?). Such contradictions need to be resolved
by empirical investigations.

The ability of different educational interventions in shaping perceptions, attitudes, and
action related to climate change should also be a topic of empirical research (see section 6).
Existing knowledge about the relative impact of direct personal experience vs. more abstract
statistical information on the perceptions of risk in domains like financial decisions or with the
relative effectiveness of emotional vs. analytic processes in prompting protective action can

guide the design of different educational interventions about likely climate change scenarios and
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their repercussions and about the pros and cons of different courses of adaptation to climate
change and/or mitigation of greenhouse gas emissions.

This section of the report provided a psychological understanding of how people perceive
the risk of climate change. The next section of the report examines a psychological
understanding of human actions that influence climate change by examining psycho-social

predictors of two anthropogenic drivers of climate change: population growth and consumption.
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Section 2: What are the human behavioral contributions to climate change and the
psychological and contextual drivers of these contributions?

Much data support the argument that current levels of human consumption, in
combination with growing population, are having a significant negative impact on the natural
environment and are contributing to climate change (Dietz & Rosa, 1994; Myers & Kent, 2003;
Dietz, Rosa, & York, in press; Stern, Dietz, Ruttan, Socolow, & Sweeney, 1997). Continuing the
current rate of emissions is expected to yield a great variety of undesirable consequences,
increasing over time (IPCC, 2007¢). Holding per capita emissions constant, population increases
expected in the next half century would increase the global emissions rate by about half. A much
larger increase would result if per capita emissions from energy consumption in developing
countries, 2.2 metric tons of CO, in 2005, increased to the U.S. level of 19.5 metric tons
(International Energy Agency, 2007). Psychology can help understand what drives population
growth and consumption and clarify the links from population and consumption to climate
change while attending to global and regional inequities.

Ethical concerns. A number of ethical concerns emerge when discussing population and
consumption. With respect to population, these include concerns about reproductive rights and
choices (how many children to have, whether to use contraceptives, and whether to have
abortions), an unborn child’s right to life, and an elderly individual’s right to die. Moreover,
concerns are raised when solutions to population growth target poor countries that are producing
few GHG emissions and when solutions fuel anti-immigration rhetoric (Hartmann & Barajas-
Roman, 2009). Other concerns surrounding population growth and distribution involve the

rights of human and ecological communities that are detrimentally affected by the increasing size
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and spread of human populations. Dilemmas emerge when these rights are framed as being in
competition with each other.

With regard to consumption levels, ethical concerns arise from unequal well-being across
the globe and within regions of the world associated with different levels of energy consumption.
Efforts to curb consumption, depending on how the reductions are distributed, can maintain or
exacerbate existing inequalities. Many low-income countries and regions want, and some say
should have the right to, develop economically in ways that rely on industry and that have
always increased emissions in the past. Technological solutions that provide energy’s services
without using fossil fuel might maintain affluent lifestyles and raise well-being for poor people,
while simultaneously decreasing greenhouse gas emissions. However, technological solutions
are not without problems. Not all are able to afford the solutions. Even if people can afford
technological solutions, these solutions, while decreasing GHG emissions can still negatively
impact the environment directly in other ways, for example, from the processes and
environmental impacts required to create the solutions, or indirectly by encouraging human
habitats to encroach upon natural habitats. The benefits may also be counteracted by increases in
population or economic activity.

The presence of such issues makes it more imperative to understand how people make
decisions that influence climate change through their behaviors and their support for policies
influencing population and consumption, and to examine the values underlying behavior and
policy support. Increasing population size and consumption represent classes of behaviors that
explain the ways that human behavior contributes to climate change. These classes of behaviors
are embedded in larger contexts that influence them. In order to understand and address the links

from population and consumption to climate change, it is useful to understand psychological,
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social, and cultural drivers of population and consumption and to understand what it is about
population and consumption that influences climate change.

Overview. We first present quantitative models that provide evidence of the link from
population and consumption to climate change. After establishing this link, we examine
characteristics and predictors of population growth. Much of this research has been done outside
of psychology, for example, by demographers; we suggest ways in which psychology could
contribute more to this discussion. The link between population and climate change flows
through the collective impact of environmentally significant patterns of consumption. Therefore,
after discussing population growth, we provide a psychological analysis of consumption via a
model that includes predictors and consequences of environmental consumption. We then
elaborate on the model by first disaggregating consumption behaviors into those that have direct
(environmental consumption) and indirect (economic consumption) impact on climate change.
Then we illustrate what psychology can contribute to understanding psychological and cultural
predictors of consumption while recognizing structural, economic, and physical constraints on
consumption decisions. By providing examples of predictors of population size and
consumption and the means by which population and consumption influences climate change,
we illustrate how psychology has and could further our understanding of human contribution to
climate change via population and consumption.

Quantitative models

Varying quantitative models describe and predict the impact of population and
consumption on the environment. A widely known formula from the 1970’s is I= PxAxT, where
I = Impact, P = Population, A = Affluence per capita, and T = Technology (Ehrlich & Holdren,

1971; Commoner, 1972; Holdren & Ehrlich, 1974). Although T has been used to refer to
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technology, in practice, it served as an error term, representing all sources of impact not captured
by P and A. Other details have been included in other versions of the formula. For instance,
population has been disaggregated into both number of individuals and households (Dietz &
Rosa, 1997; Liu, Daily, Ehrlich, & Luck, 2003) and the IPCC version of the formula makes
specific reference to greenhouse gas (ghg) emissions: (Population) x (per capita GDP) x
(Intensitygne) = Emissionsgs, (Blodgett & Parker, 2008; Yamaji, Matsuhashi, Nagata, & Kaya,
1991). A particularly noteworthy new formula is STIRPAT (stochastic impacts by regression on
population affluence, and technology; Dietz, Rosa, & York, 2007). It employs advanced
statistical methods that can take into account the probabilistic nature of the variables in the

equation.
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Across the different models, a consistent finding is that growing consumption and
population are major contributors to the impact of humans on the environment and on CO; levels
in particular. This can be seen by examining results from STIRPAT analyses (Dietz & Rosa,
1997). The results illustrate that countries with larger populations (see Figure 4) and greater per

capita consumption (see Figure 5) have greater CO, emissions.
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Figure 5: The relation between per capita affluence and CO, emissions. Numbers in the graph
represent countries used in the analyses (Dietz & Rosa, 1997).

The relations with affluence are important to consider in more detail. Figure 2 illustrates
a commonly found U-shaped relation between affluence and outcomes (Hanley, 2008). This
pattern has been used as evidence of a delinking of carbon dioxide emissions and economic
growth at higher levels of income. Proposed explanations for this pattern include the possibility
that places with greater per capita GNP: spend more on services than goods, are invested more in
energy efficiency, live in more energy efficient urban areas, and relocate their contribution to
emissions to other parts of the world via trade that decreases industrialization in their own
countries (Hanley, 2008; Dietz & Rosa, 1997).

The above illustrate that more is needed to better understand the relation between

affluence and CO2 emissions. Further, individual level analysis is also necessary to know why
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there is a relation between consumption and emissions. Psychology can help clarify mechanisms
by which population and affluence influence climate change by providing a behavioral analysis
of different types of consumption behaviors that people choose to engage in and the reasons why
people select particular behaviors.
Population

Concerns about population include concerns about population size, distribution, and
density. Here we consider population size because of the demonstrated relation between size and
greenhouse gas emissions. Population distribution and density are also relevant to environmental
impact, but the relationship is more complicated.

The size of the human population has grown exponentially over the last 100 years (see
Figure 6). It required hundreds of thousands of years to go from the first handful of humans to a
population of 3 billion. A second 3 billion person increase occurred in only 33 years (from 1960
to 1993). We now have approximately 6.6 billion humans on the planet and we are still growing.
Yet, it is also important to consider variation in population growth rates which reflect
combinations of birth and death rates. The rate of increase in population growth in the United
States is decreasing and the world’s population growth rate is projected to be less than one
percent by 2020 (U.S. Census, 2008). Also, population change is not consistent across regions.
Fertility rates are currently lowest in Europe, East Asia and the Pacific with about 2.1 children or
less per woman, and the highest in Sub-Saharan Africa with about 5.2 children per woman (Lule,

Singh, & Chowdhury, 2007).
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Figure 6: World population size and annual increments: 8000 BC to 2050 AD (projections based
on medium fertility assumption; United Nations, 1998).

With regard to climate change, the effect of population growth is much greater in
countries with high per-capita emissions (World Energy Outlook, 2007; 2008). For example,
Africa has the some of the highest population growth rates, but the lowest regional per capita
green-house gas emissions. Projected increases in energy use in Africa in the next 25 years are
expected to result in much smaller total emissions than in other regions. The United States now
produces seven times more CO2 emissions than Africa, and in the next 25 years, is projected to
contribute about five to six times more emissions than Africa. Although most of the world’s
increase in energy demand projected over the next 25 years comes from developing countries,
led by China and India, the United States is still projected to continue to contribute the most per

capita at about two to three times more per person than China. Many argue that increases in per
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capita energy consumption are necessary for economic development in places such as Africa,
China, and India.

Thus, decreasing population or population growth does not address climate change in any
straightforward way. Decreasing population growth could have much greater effect on the
climate in regions and in populations that have high per capita GHG emissions. Yet, population
decrease does not guarantee decrease in emissions. In the United States, average household sizes
are decreasing, but households are living in larger homes, which use more energy (U.S. Home
Size, 2007; Whipps, 2006). Given considerations such as these, some have argued that it is more
important to focus on decreasing consumption rather than population (Diamond, 2008). Yet,
while arguably of less immediate importance, stabilizing or reducing population size can be an
important element in efforts to mitigate GHG emissions because population is one driver of
GHG emissions.

Psychologists can contribute to understanding predictors of population growth by
understanding links among psychological, social, and cultural forces that influence birth and
death rates while attending to justice issues (e.g., Booth & Crouter, 2005; Folbre, 1983; Harmann
& Baragas-Roman, 2008; Lesthaegh & Surkyn, 1988; Sen, 2003). Individual and cultural
religious beliefs, beliefs about gender roles, beliefs about individual versus government control
of reproduction and health care are intertwined with decisions that influence reproductive
decisions (such as when to start having children, how many children to have, and time between
children, infant mortality, and longevity). The importance of social and cultural forces on
reproductive decisions is implied by evidence that women often have more children than what
they report ideally wanting (Lule, et al., 2007). Culture and immediate social context influence

women’s procreation choices through mechanisms such as norms (e.g., local norms about family



59

size and acceptability of contraception and abortion, value of educating women), policies (e.g.,
access to contraceptives, abortion, and recovery from abortion), and laws (e.g., restrictions on
number of children allowed, financial incentives to have more children). There may also be
implicit or explicit beliefs that a growing population is desirable because it indicates that a
society has access to food and adequate healthcare (Livi-Bacci, 2007) and because of concerns
about inverted pyramidal distributions where the elderly outnumber the youth (Booth & Crouter,
2005). The benefits to individuals and cultures of increased population growth alongside the
costs to human and ecological communities have been described as a type of commons dilemma
(Hardin, 1968; Gardner & Stern, 2002). In commons or social dilemmas, many cultural and
psychological factors influence decisions about whether individuals pay attention to their
personal benefits or a group’s costs (Ostrom et al., 2002; Gifford, 2008).

Psychologists’ knowledge about beliefs and how they influence individual and policy
decisions, causes of and ways to address social dilemmas, decision making in interpersonal
relationships, and a variety of gender related belief systems could all provide useful information
for discussions that involve individual and social decisions that influence population size. For
instance, restrictive gender roles that define women’s status by the number of children they have,
limit women’s access to alternative roles, give others control over women’s decisions to have
children, and devalue female children creating greater demand for more children to ensure
having male children, have been implicated as causes of population growth in India (Bhan, 2001;
Sen, 2003). Psychological research into beliefs about sexuality, the acceptance of birth control,
masculinity and male dominance, and psychologists’ expertise on the increasing sexualization of
girls, the effects of abortion on women’s well-being and various types of subtle and implicit

sexist beliefs are relevant to discussions about population.
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It is also important to consider region specific causes for variation in population size.
Regions vary in cultural and social beliefs, patterns of immigration and emigration, and extent of
destabilizing influences such as feminine, spread of diseases such as AIDS, wars and ethnic
conflicts that result in genocide and rape. Psychologists’ knowledge about acculturation and
treatment of immigrants could aid in understanding variation regional population growth (Sam &
Berry, 2006). Peace psychology can contribute to our understanding and addressing the impact
of war and conflict on deaths and pregnancy via rape (Costin, 2006).

Consumption

The term “consumption” has multiple meanings in different disciplines and intellectual
communities (Stern, 1997). The IPAT and STIRPAT formulations operationalize it in monetary
terms, with a measure of aggregate economic activity or aggregate consumer purchases.
However, a full understanding of how consumption contributes to climate change requires a
more detailed theory. Figure 7 presents a conceptual model that helps illuminate predictors of
consumption, differentiates between consumption defined in terms of money spent versus
consumption defined in terms of environmental impact, and the mechanisms by which

consumption influences climate change.
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Figure 7: Examples of predictors and climate change relevant consequences of environmental

consumption.
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Each level illustrated in Figure 7 can affect variables at the other levels, either directly or
indirectly, but it is important to recognize the distinctions among them. Level 5 sets the context
for individual behaviors and decisions, sometimes encouraging and directing behaviors and other
times constraining behaviors. Level 4 includes characteristics of individuals that influence their
ability and motivation to engage in consumption including many psychological constructs related
to environmental consciousness, such as attitudes and values, which have been the focus of much
research on predictors of environmentally responsible behaviors. Contexts (level 5) can
influence individual drivers of consumption (level 4). Cultural practices influence psychological
factors, for instance, by defining what is considered “needs” versus merely “desires” and making
particular behavioral options possible, feasible, and desirable. Individual consumption decisions
can be made alone or within groups (e.g., families or boards of directors representing particular
contexts for decisions; level 5). Level 2 and 3 represent two different aspects of consumption.
Economic consumption is the money individuals and organizations spend; it is represented by
per capita GNP used in the quantitative models described above. Level 2 represents
environmental consumption—"“human and human-induced transformations of materials and
energy” (p. 20, Stern, 1997). Economic and environmental consumption are correlated but
separable. A person can spend money on a famous painting which would cost a lot more than
the gas paid to drive to the point of purchase but the latter will have more of an environmental
impact. Choices about how to spend money, for instance the choice to spend money on a low
rather than a high mileage car (economic consumption), also influence environmental
consumption. However, environmental consumption is also affected by other factors, such as

driving distances.
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Some analyses examine only certain levels in this model. For instance, researchers using
the IPAT and STIRPAT formulations go directly from 3 to 1, without examining the links that
provide critical mediators. Psychology can help: (a) understand the relationships among and
between variables in Level 4 and 5; (b) explain the links from Level 4 to Levels 3 and 2; and (c)
explain how interventions (incentives, information, persuasion, etc.) directly affect behavior at
Levels 3 and 2. These links are also important psychologically because consumption choices
may reflect people’s knowledge or concern about links between environmental consumption
(level 2) and greenhouse gas emissions (level 1), for example if they try to buy products that use
less energy or use their products in more energy-efficient ways. A lot of the psychological
research agenda is in the links and the mediating processes.

Behavioral analyses of economic and environmental consumption (levels 2 and 3). As
noted above, evidence of the impact of consumption on the environment and specifically on
GHG emissions is typically assessed with national-level data on each country’s gross domestic
product. This makes sense, for example, from a life-cycle analysis of a product, with money
being invested at all stages of production, from “cradle to grave” (Lovins, Lovins, & Hawkens,
1999). A problem for a behavioral analysis is that GDP aggregates a wide variety of different
types of consumption behaviors. Disaggregation of these behaviors into specific types of
behaviors can help clarify which behaviors contribute the most to climate change and which
behaviors can, therefore, be most effectively targeted for reduction of emissions. Great effort
can be put into doing behaviors that have little effect (Gardner & Stern, 2008; Vandenbergh,
Barkenbus, & Gilligan, 2008). Moreover, individuals who lack knowledge about the relative
contribution of behaviors to emissions may prioritize a relatively ineffective behavior over a

more effective one (see Section 5 of this report). Disaggregation can also help to understand the
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factors that encourage or discourage particular behaviors. Some behaviors may be motivated by
hedonic reasons and others by social norms (Lindenberg & Steg, 2007). Further, some behaviors
may be more difficult than others perhaps because they require more skill, more money, or they
are not available to people.

Yet, behavioral analyses need to consider more than individual actions that directly emit
greenhouse gases. First, actions can be interdependent. Changing one behavior can lead to
changes in other behaviors (e.g., Switching to hybrid cars may encourage people to drive farther,
which could neutralize emissions reductions). Second, indirect effects of behavior can be very
important. Using a product may use little energy but its production and distribution may require
considerable energy (McKibben, 2007). For example, consuming food obtained from
supermarkets or restaurants uses considerably less energy than producing, transporting,
packaging, and distributing it). Similarly, using the internet requires more energy than that
required to run one’s computer. Third, individual behaviors that have little effect may add up to
a lot across behaviors and across individuals (e.g., putting electronics on standby uses minuscule
amounts of energy, but energy used across devices and households can be considerable,
Vandenbergh et al., 2008). Fourth, behaviors can influence not just the emission of GHG, but
their absorption and the direct reflectivity of Earth (e.g., changes in land use, such as through
deforestation, can decrease absorption of green house gases (Millennium Ecosystems
Assessment, 2005). This analysis points to the need to understand individuals’ choices among
behaviors, and their overall patterns of consumption, especially the total effects in climate terms.
We start by examining types of consumption behaviors (levels 2 and 3), then consider individual
drivers of consumption (level 4), and end with a consideration of broader influences (level 5) on

consumption decisions.
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Types of consumption behaviors. Researchers have proposed different classifications of
consumption and consumption-reducing behaviors. One classification distinguishes investment
in equipment and technology, management of the equipment, and its use (cf Kempton, Darley, &
Stern, 1992; Kempton, Harris, Keith, & Weihl, 1985). The first of these represents economic
consumption that drives energy use while the latter two represent more direct environmental
consumption. Orthogonal to these categories are specific domains of energy use such as
transportation, space heating and cooling, and household appliances and electronics (see Table 1
for examples). It is also important to distinguish the above behaviors, which affect direct energy
use in the household, from consumer behaviors with indirect effects on energy use through the
investment, management, and choices made by those who supply consumer products and
services. For instance, recycling and reusing materials reduces emissions because it reduces the
need to process and transport virgin materials. However, these effects are not entirely within the
consumer’s control because the choice to replace virgin materials with recycled goods is made
by manufacturers. Finally, behaviors that influencing the emission of greenhouse gases can be,
distinguished from those that influence the absorption of emissions or that change Earth’s
albedo. Through these types of behavior, economic and environmental consumption—adoption,
management, and use of equipment and technology affect the net forcing of climate change.

Various differences among behaviors may influence the likelihood that individuals,
households, or organizations will engage in them. Perceptions of the effectiveness of different
behaviors for reducing emissions may be important, even though they often do not match the
research data (Kempton et al., 1985; De Young, 1986). Perceptions of and actual ability to
engage in the behaviors also influence whether people engage in these behaviors (Sia,

Hungerford, & Tomera, 1985). Investments, which require only very infrequent actions (e.g.,
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insulating one’s home) face financial and other barriers that do not exist for management and use
actions. However, they generally save more energy than changes in management or use of
equipment, which usually require repeated efforts (Stern & Gardner, 1981; Gardner & Stern,
2008).

It can also be important to examine patterns of behaviors. For example, evidence is
inconclusive at best about whether engaging in one type of environmentally friendly behavior

predisposes one to engage in other types of environmentally friendly behavior (Crompton &

Thegerson, 2009). Further research is needed to understand such patterns.

-
Investment in Management of Intensity of
equipment & equipment & equipment &
technology technology technology use

Transportation

Number and fuel
efficiency of
personal & public
transportation

Number of people
in vehicles; engine
maintenance.

Miles traveled in
vehicles.

vehicles.
Heating and Size of buildings, Maintenance of Temperature
cooling of efficiency of furnaces furnaces; caulking settings.
buildings & air conditioners; of windows.
amount of insulation.
Household Energy efficiency of Cleaning freezer Amount of hot
appliances & water heaters, coils; reducing water used; time
electronics televisions, standby power use. spent with
refrigerators. television on.
.

Table 1: Types of behaviors and examples

Individual drivers of consumption (Level 4). There is much individual variation in

patterns of consumption. Some variation is due to differences in the context in which individuals
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live (Level 5). Other variation is due to differences in ability and motivation (Level 4). Ability
can be influenced by income available to afford different consumption behaviors, knowledge
about how to act to change the climate impacts of consumer behavior, and physical and mental
health. Motivation can be influenced by many possible psychological drivers, which we focus
upon below. Demographic differences such as household size and family life cycle also
influence consumption patterns because of their association with different context, their
association with abilities (e.g., gender and minority status can influence income) and sometimes
their association with motivations (e.g., ethnic group membership can help explain individual
differences in world views).

Financial incentives are important motivators of environmental consumption. Incentives
can create or help overcome financial barriers to investment in energy-efficient equipment and
technology and can favor products and services that contribute either more or less to greenhouse
gas emissions, thus motivating behavioral changes. Other drivers of consumption can potentiate
or attenuate the effects of economic influences. Psychological factors such as needs, wants,
goals, values, ideologies, beliefs, attitudes, world views, perceptions of prescriptive and cultural
norms, and identification to nature may also affect consumption. For instance, research has
shown positive associations between engaging in some environmentally responsible behaviors
and various measures of environmental consciousness (e.g., pro-environmental beliefs; Milfont,
Duckitt, & Cameron, 2006). However, researchers have not always differentiated among types
of environmentally responsible behaviors. In terms of relevance to climate change, it is
important to assess the extent to which these relationships involve consumption behaviors with

significant effects on GHG emissions or other climate.
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A considerable body of psychological literature on predictors of consumption focuses
either implicitly or explicitly on economic consumption, usually without regard to the
environmental consequences. This literature is relevant to understanding human contributions to
climate change because of the general association between economic consumption and
greenhouse gas emissions (as illustrated above with research on GDP) and because non-
environmental product attributes are important to consumption decisions that affect GHG
emissions.

A frequently studied psychological predictor of consumer behavior is the presumed
happiness that purchasing products will provide. Many advertisements promise to bring various
personal and social rewards including self-satisfaction, fun, and praise from others. Thus,
individuals may seek happiness via consumption. Yet, the presumed relation between
consumption and happiness is not fully supported by data, particularly in wealthier countries
where consumption is already high. If the relation was straightforward, then those who have
more should be happier than those who do not. Subjective well-being is higher in wealthier
countries, but within countries, there is little relation between increasing GDP over time and
subjective well-being (Diener & Biswas-Diener, 2002). In economically developed countries,
there is only a small positive correlation between individual income and self-reported subjective
well-being (Diener & Biswas-Diener, 2002) and income is only weakly related to daily mood
(Kahneman, Krueger, Schkade, Schwarz, & Stone, 2006). Relative income is more strongly
associated with self-reported happiness than actual income (Clark, Frijters, & Shields, 2008), and
the relation between income and well-being is stronger in poorer countries. This suggests that
once basic needs are satisfied, increasing income and associated increases in economic

consumption are less relevant for happiness.
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Research indicates that rather than promoting well-being, materialism—that is,
prioritizing acquisition and possession of material objects—hinders well being and is more
detrimental to the environment than alternative aspirations. Those who endorse materialistic
values (such as believing that financial success is important) are more likely to score poorly on
measures of subjective well-being including global adjustment, social productivity, and
behavioral disorders (Kasser, Ryan, Couchman, & Sheldon, 2004; Kasser & Ryan, 1993).
Further, U.S. adults and adolescents who do not endorse materialistic values consume less
energy by some measures, such as riding bicycles, using both sides of the paper, turning off
lights in unused rooms, etc. (Richins & Dawson; 1992; Kasser, 2005). Finally, cultural values
aspiring toward mastery and hierarchy (which include specific values relevant to consumerism)
are correlated with higher levels of CO2 emissions, even after controlling for GDP (Kasser, in
press).

Core psychological needs such as, relatedness, competence, and autonomy, may also
drive consumption (Deci & Ryan, 2000; Ryan & Deci, 2000). Consumption affects self-
concepts and public identities because products are imbued with meaning, often facilitated by
marketing, and that meaning is then transferred to the consumer (McCracken, 1986). The
clothes we wear, the cars we drive, the way we decorate our homes, and the gifts we give others
allow us to fit in with social trends, raise our status, carve out our own unique subcultures and
individual identity, and display our group membership. Thus, products may provide a sense of
belonging and self-esteem. Finally, consumption can also be promoted as a way to satisfy a need
for autonomy, competence, and to reach one’s individual potential (i.e., become self-actualized;
Berger, 2006; Curtis, 2002; Lavine, 2006). For instance, target marketing that focuses on

psychographic characteristics (one’s lifestyle, values, aesthetic styles, and life visions) has been
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described as a way that companies make connections between a particular product and one’s
personal ambitions (Cheon, Cho, & Sutherland, 2007; Vyncke, 2002).

Research like that done examining happiness and materialism can more fully illuminate
relations between core psychological needs and consumption. Research on intrinsic and
extrinsic goals suggests that consumption would be a poor means of satisfying many core
psychological needs. Extrinsically oriented goals (e.g., popularity and having an appealing
appearance), including materialism, relative to other goals (self-acceptance, personal growth,
intimacy and friendship, societal contributions) share a greater focus on looking for a sense of
worth outside of oneself by focusing on rewards and praise from others. Focusing on extrinsic
goals can interfere with other goals that are more likely to lead to more favorable subjective
well-being. For instance, one reason for the lack of correlation between income and well-being
is that people with incomes greater than $100 K spend less time on leisure activities (Kahneman
et al., 2006). Still, economic consumption may also be driven by intrinsic goals (Vargas &
Yoon, 2006). For instance, spending money to obtain life experiences rather than obtaining
material goods is associated with greater happiness (Vanboven & Gilovich, 2003).

From the standpoint of the need to reduce environmental consumption in countries such
as the United States, it is important to consider how psychological needs can be satisfied with
less than current levels of such consumption. Some research suggests that rather than pursuing
materialistic goals and passive forms of entertainment (e.g., watching television), people would
be better served to work on tasks that require greater engagement, particularly those that lead to
flow experiences (e.g., experience that are so engaging one loses track of time while doing them)

(Csikczentmihalyi, 2004; 2006). Some evidence indicates that engaging in ecologically
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responsible behavior is associated with higher subjective well-being and endorsing more intrinsic
and less extrinsic values (Brown & Kasser, 2005).

Thus, although psychological needs drive consumption, consumption may be a poor
method of satisfying those needs, particularly subjective well being. More research is needed to
fully understand the relations among different types of motives for consumption and well-being
and relations among different types of psychological needs, such as relatedness, autonomy and
control, and different types of consumption behaviors. A key research need concerns identifying
ways to satisfy psychological needs through behaviors that have less effect on the climate.

Context and consumption (Level 5). As noted in Figure 7, a number of contextual
features (level 5) influence individual drivers of consumption (level 4). Behavioral options are
shaped by whether individuals live in temperate vs. very hot or cold environments, physical
infrastructure that affects the options for travel or the energy efficiency of homes, and various
laws and regulations. Behavior is also affected by marketing of consumer goods and services
and producers’ choices of which goods and services to make available. Further there are a
number of social-cultural features of contexts that direct behaviors. It is the latter that we will
consider in more detail.

Social and cultural contexts can influence consumption in many ways. For instance,
social and cultural norms identify appropriate and desirable behaviors and social structures
influence and regulate individual and group behaviors. Economic and environmental
consumption in the United Sates need to be understood within a wealthy, individualistic, and
capitalistic culture (Kasser, Cohn, Kanner, & Ryan, 2007). A particularly important contextual
feature is the extent to which cultures value consumerism. Whereas environmental consumption

is the use of resources and energy and economic consumption is spending money to acquire
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goods, consumerism is “a belief and value system in which consumption and acquisition rituals
(e.g., shopping) are naturalized as sources of self-identity and meaning in life, goods are avidly
desired for non-utilitarian reasons such as envy provocation and status seeking, and consuming
replaces producing as a key determinant of social relations” (p. 231; Zhao & Belk, 2008).
Consumerism can sometimes help satisfy basic psychological needs, but it also contributes to
choices that drive climate change. Consumerism is widely associated with the United States, but
it is becoming global. It has become a part of Chinese culture, with some arguing that it is
overpowering communism (Zhao & Belk, 2008). There has been little psychological research on
how consumerism and related cultural belief systems influence environmental consumption (see
Heath & Gifford, 2006, for an exception).

Cultures can affect consumption by influencing perceptions of what is a necessity versus
a luxury. This boundary can shift over time. For instance, in 1996, 32% of people in the U.S.
thought that a microwave was a necessity, whereas in 2006, 68% believed this (Pew Research
Center, 2006). These perceived needs vary across different demographic groups. In particular,
the more income a person has the more likely he or she will view the items examined in the
survey (clothes dryers, home and car air-conditioning, microwaves, television sets, etc.) as
necessities. Although we know of no specific research on cultural factors that influence these
perceptions, it seems likely that culturally defined reference points are important for establishing
these perceptions. For instance, if a certain level of consumption is seen as normal, consumption
levels below this may be perceived as insufficient. Reductions in this norm would be seen as
losses, rather than as gains from a state of no possessions (reference prospect theory). Further,

upward social comparisons with those who consume a lot (“the rich and the famous”) likely
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encourage people to consume more and lead them to perceive their current state as relatively
deprived (cf. relative deprivation theory).

Culture can also create real needs. Products that were once luxuries, such as cars, have
become necessities for many people because human settlements have developed in ways that
make it very difficult to engage in necessary activities, such as getting food and employment,
without a car.

A cultural attribute that may influence consumption of resources is the perception of
time. Research has documented differences in perceptions of time across cultures and the
implications of perceptions of time for norms about how people interact with and treat each other
(Levine, 1997). On the one hand, future time perspective, a perspective often held in western
cultures (Jones, 2003), is associated with endorsing the need for environmental preservation
(Milfont & Gouveia, 2006). On the other hand, western culture is built to a great extent on
treating time as a resource that is maximized at the expense of natural resources. Energy is used
to improve efficiency (e.g., to decrease time on any particular task and increase our ability to
multi-task) and expand time so that we can have activities occurring around the clock (Stephens,
2002). Increases in the investment of time may be required to reduce our use of natural
resources. These changes can be impractical for individuals to make on their own and may
require a more general cultural shift in perceptions of needs and the value of time and how we
use it (Kasser & Brown, 2003; Kasser & Sheldon, 2009).

It may be useful to consider the ways that different features of cultures influence actual
and perceived needs and the implications of these cultural features for consumerism and patterns
of consumption. Possible important cultural considerations include variation in how members of

different cultures orient towards, experience, and perceive time and how they understand and
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assess rhythms of behaviors within time periods (Jones, 2003). Given these considerations, it is
likely important to examine the role that identification with particular social groups (e.g., ethnic
groups) and internalization of cultural world views has on consumerism and patterns of
consumption.

Counter-consumerism movements. Individuals and groups of people have made efforts to
alter their lifestyles as a way to what they see as the problems with consumerism and a culture
that they perceive supports it. For instance, some people join voluntary simplicity movements,
promote efforts to allow people to take “take back their time,” join community supported
agricultural groups, and participate in “freecycling groups” (Bekin, Carrigan, & Szmigin, 2005;
Craig-Lees & Hill, 2002; Thompson & Coskuner-Balli, 2007). When undertaken voluntarily, the
activities of these movements may contribute to well-being, which they may not if they are
experienced as asceticism, self-deprivation, or done for involuntary reasons (Lavine, 2006). The
extent to which these movements ultimately influence climate change will depend upon how
widespread they become and the extent to which their altered patterns of consumption reduce
GHG and other climate drivers.

Yet, this is a phenomenon worth exploring more because of its relationship to patterns of
consumption. Many individuals who have become “downshifters” (estimated in 1998 to be 19
percent of the U.S. population; Schor, 1998, and in 2003 to be about 25 percent in Britain;
Hamilton, 2003) are simplifying their lifestyles by repairing, reusing, sharing, and making their
own goods and changing their focus to fulfilling roles such as civic engagement including using
the consumer culture to fight the culture by boycotts and “buycotts” (Elgin, 2000). Many of their
behavioral choices involve less environmentally taxing patterns of consumption that include

behaviors that produce less greenhouse gases. It is argued that individuals joining these
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movements have found ways to satisfy their needs for esteem, autonomy, and belongingness that
still make them happy—perhaps even better than consumerism does, although that is a question
for further research. Brown and Kasser (2005) provide evidence of this. They found that,
relative to a matched group of mainstream people in the U.S., self-identified Voluntary
Simplifiers were significantly happier and living more ecologically sustainably.
Research suggestions

Below we list a few, of many possible, research directions that follow from the above
review. Some of the suggestions build off what we already know, for instance, about people’s
tendency to engage in environmentally responsible behavior, others challenge researchers to
attend to the environmental outcomes of consumption behaviors they examine, and particularly
those environmental outcomes that are related to human drivers of climate change, and still
others test areas that have received little attention within psychology.
1) Psychologists could contribute to research about population size, growth, regional density, etc.
Psychologists have examined research on population in terms of crowding. However,
psychologists could contribute more to the area given the importance of topics such as gender
roles and relations to this domain. Further, a number of beliefs systems may influence
evaluation and support for population policies.
2) Examine economic consumption at the individual and household level and environmental
consumption, particularly energy use, as these types of consumption relate to the social contexts
of households and household members’ values, psychological needs, goals, and subjective well-
being. Conduct this research comparatively across countries and sub-cultural and demographic

groups in the United States.
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3) Conduct research on people’s judgments of the effects of various modes of decreased
environmental consumption on their ability to satisfy their needs, goals, and motivations.
4) Develop a better understanding of characteristics of cultures (e.g., beliefs about time,
consumerism, personal space, continuity, community, and views on nature) that may affect
patterns of environmental consumption.
5) Develop better understanding of counter consumerism movements: motivations for joining
them, the short and long term psycho-social consequences of involvement, and the extent to
which the movements ultimately influence environmental consumption.
From causes to impacts

Human actions that influence climate change include pressures due to population growth
and region-specific types and patterns of consumption. The present section described ways that
psychological can help understand these causes of climate change by identifying specific types
of consumption and researching individual and contextual predictors of consumption. The next
section examines consequences of climate change by examining psychological impacts such as
emotion reactions and mental health implications and social and community impacts including
aggression and intergroup conflict as well as positive consequences gained from people take

collective responsibility for a shared problem.
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Section 3: What are the psychosocial impacts of climate change?

The potential impacts of climate change on human health and well-being have received
considerable attention (Climate Change Science Program, 2009; IPCC, 2007c). Less attention
has been given to potential psychological and social impacts of global climate change and to
factors that moderate and mediate those impacts. Although some localized and/or immediate
consequences, such as injury or stress resulting from more extreme weather events, may be
perceived to result from climate change, most psychosocial effects are likely to be gradual and
cumulative, and the connection to global climate change may be less clear in the minds of those
affected. These include heat related violence (Anderson, 2001), conflicts over resources
(Reuveny, 2008), threats to mental health (Fritze, Blashki, Burke, & Wiseman, 2008) and
anxiety and despair (Kidner, 2007; Macy & Brown, 1998; Nicholson, 2002). In addition, climate
change is likely to have disproportionate impact on those of less economic privilege or social
status (Agyeman, Bullard, & Evans, 2003; Kasperson & Dow, 1991), and thus, like other
environmental issues, has social justice implications that demand consideration (Bullard &
Johnson, 2000).

Available research suggests that the psychosocial impacts of climate change are likely to
be moderated by a number of individual and contextual factors that increase or decrease the
severity of the impact as well as the perception of the impact. Moderators of impacts may
include proximity to climate-related events (Neutra, Lipscomb, Satin, & Shusterman, 1991) and
sources of vulnerability and resilience (Brklacich, Chazan & Dawe, 2007; Bullard, 2000; Peek &
Mileti, 2002). An individual’s perceptions of climate change impacts can be moderated by social
norms (Cialdini, Reno, & Kallgren, 1990; Leiserowitz, 2005) and by their environmental identity

(Clayton & Opotow, 2003). The impacts of climate change are also likely to be mediated by



78

various types of cognitive appraisals, such as estimates of personal risk and attributions of
responsibility (Leiserowitz, 2007), as well media representations of health impacts (Dunwoody,
2007; Reser, 2009).

In human terms, the most salient aspects of global climate change may be extreme
biophysical environmental events—generally framed as ‘disasters’ or catastrophes (e.g.,
hurricanes, tornados, floods, fires, drought, tsunamis). Multiple studies examine psychological
and social impacts across the spectrum of natural and technological disasters (see Bell, Greene,
Fisher, & Baum, 2001; Gifford, 2007; Reyes & Jacobs, 2006). The disaster research literature
has developed methodologies, measures, an interdisciplinary orientation, and many models and
tools potentially useful in researching the psychology and climate change. Of particular salience
are recent sources addressing hurricane Katrina, the past decade of natural disasters in North
America, and the Asian Tsunami (e.g., Adeola, 2000; Bourque, Siegel, Kano, & Wood, 2006;
Daniels, Kettle, & Kunreuther, 2006; Elrod, Hamblen, & Norris, 2006; Gheytanchi et al., 2007;
Haskett, Scott, Nears, & Grimmett, 2008; Norris et al., 2002; Waugh, 2006). These large scale
regional disaster impacts (particularly in psychological, social and societal terms) are
increasingly seen and discussed as prognostic of the world which climate change is ushering in.
The literature describing impacts of other well-publicized disasters (such as Three Mile Island
nuclear accident) and of environmental hazards in general (e.g., living in proximity to toxic
waste sites) is also of relevance (e.g., Bell et al, 2001; Baum, 1987; Haskett et al., 2008; Neutra
et al., 1991; Reyes & Jacobs, 2006).

The impacts of global climate change should also be situated in the context of other
environmental challenges. Resource depletion and loss of biodiversity are probable

consequences of climate change (IPCC, 2007c), and related issues such as overpopulation and
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environmental pollution will combine with climate change to accelerate the trend toward
increased competition for decreased environmental resources. Given research evidence on the
beneficial effects of restorative natural environments (De Vries, Verheij, Groenevegen, &
Spreeuwenberg, 2003; Maas, Verheij, Groenewegen, de Vries, & Spreeuwenberg, 2006; Takano,
Nakamura, & Watanabe, 2002; Kuo & Sullivan, 2001; Kuo, Sullivan, Coley, & Brunson, 1998;
Krenichyn, 2004; Maller, Townsend, Pryor, Brown, & St. Leger, 2006; Shinew, Glover, & Parry,
2004), decreased access to thriving ecosystems may also have psychological consequences.

Finally, there is the potential for psychological benefits from taking action about climate
change including opportunities for positive coping (Kates, 2007) and enhanced personal meaning
and satisfaction from engaging in climate change mitigation or adaptation activities (DeY oung,
1996; Johnson, Haeuble, & Keinan, 2007).
Psychosocial and mental health impacts of climate change

The psychosocial and mental health implications of climate change have gained attention
in the context of disaster recovery from extreme weather events (Few, 2007). Fritze and
colleagues (2008) note that direct impacts, such as extreme weather events, are likely to have
immediate effects on the prevalence and severity of mental health issues in affected communities
as well as significant implications for mental health services; vulnerable communities will
experience ongoing disruptions to the social, economic and environmental determinants that
promote mental health in general; and finally climate change as a global environmental threat
may create emotional distress and anxiety about the future.

Emotional reactions are critical components of information processing and also have a
direct relation to physical and psychological health (Dillard & Pfau, 2002 in Moser, 2007;

Slovic, Finucane, Peters, et al., 2004; Groopman, 2004). It is hypothesized that certain strong
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emotional responses such as fear, despair, or a sense of being overwhelmed or powerless can
inhibit thought and action (Macy & Brown, 1998; Moser, 2007; Nicholson, 2002). As Moser
and Dilling (2004) illustrate, well-meaning attempts to create urgency about climate change by
appealing to fear of disasters or health risks frequently lead to the exact opposite of the desired
response: denial, paralysis, apathy, or actions that can create greater risks than the one being
mitigated. For an example of a general review of research on emotional responses to
informational messages about climate change, see Moser (2007).

Mental health issues associated with natural and technological disasters. Personal
experience of extreme weather events can lead to psychological and mental health outcomes
associated with loss, disruption and displacement, as well as cumulative mental health impacts
from repeated exposure to natural disasters (Few, 2007; Peek & Mileti, 2002). These outcomes
include acute and posttraumatic stress disorder; other stress related problems such as complicated
grief, depression, anxiety disorders, somatoform disorders, and drug and alcohol abuse; higher
rates of suicide attempts and completions; elevated risk of child abuse: and increased
vulnerability of those with pre-existing severe mental health issues (For a review see Fritze, et al,
2008).

Stress and emotional outcomes associated with natural and technological disasters. In a
review of mental health treatment guidelines for victims of natural and human caused disasters,
Stein and Meyers (1999) note that psychological responses to disasters involve distinct phases
characterized by symptoms changing over time. This includes feelings of disbelief, shock,
denial, or outrage immediately following the event, as well as altruistic feelings associated with
saving lives and property. Emotional support and optimism for the future has the potential to

give way to disillusionment, intrusive thoughts and images, anger, and disappointment as long-



81

term implications and emotional impacts of the event become apparent. This disillusionment
phase may last months to years and is most likely associated with autonomic (stress) arousal and
physical and psychological complaints (e.g., headaches, fatigue, gastrointestinal symptoms,
posttraumatic stress disorder, and cardiac symptoms).

Stress related impacts associated with actual or perceived environmental threats can be
long lasting. Studies at the site of the Three Mile Island nuclear accident taken a year and a half
after the original accident found that individuals living near the site demonstrated higher levels
of norepinephrine and some impairment in cognitive ability (as measured by effectiveness at
proofreading) compared to individuals living near another nuclear plant, a coal fired plant, or an
area with no energy plant at all (Baum, Gatchel, & Schaeffer, 1983). The indirect effects on
stress due to disruption of the community and social support networks may last for years or
decades (Stein & Meyers, 1999).

Lessons from Hurricane Katrina. The experience of mental health professionals
intervening in the aftermath of Hurricane Katrina confirmed evidence that providing assistance
with basic needs and psychological first aid are the optimal intervention in the immediate
aftermath of a disaster. In general, these interventions focus on individual needs and functional
recovery rather than psychopathology. Interventions include contact and engagement,
stabilization, information gathering, practical assistance, information on coping, and connection
with collaborative services (Gheytanchi et al., 2007; Haskett et al., 2008).

The disproportionate impact of the Hurricane Katrina’s effects on the poor, largely Black
communities of New Orleans’s Ninth Ward confirmed that race and socioeconomic factors
should be considered in psychological response and prevention efforts. As a group, these

residents lacked access to quality education, housing, and employment opportunities available in
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surrounding communities. These disparities were associated with a lack of essential resources,
shelter, transportation, and information about evacuation plans during the storm (Gheytanchi et
al., 2007). A survey of Hurricane Katrina’s impacts on physical and mental health revealed that
elderly people were substantially overrepresented among the dead and that the preexisting
circumstances of the evacuees made them particularly vulnerable to a high level of psychological
distress that was exacerbated by severe disaster exposure and lack of economic and social
resources (Bourque, Siegel, Kano & Wood, 2006).

Differentiating between normal and pathological worry regarding climate change. There
are challenges measuring anxiety related to climate change and differentiating between normal
and pathological worry regarding climate change impacts. Traditionally, in areas such as
environmental medicine (Rabinowitz & Poljak, 2003), “environmental anxiety” (p. 225) has
been characterized as obsessive and potentially disabling worry about risks that are actually not
significant (e.g., compared to well-recognized hazards such as motor vehicle accidents and
smoking). In this case, clinicians have been instructed to communicate the relative importance
of such risks in the context of other health priorities. Given the unfolding evidence about
potential human health impacts of climate change and the diffuse nature of those impacts,
especially on emotions and mental health, what constitutes an appropriate level of worry remains
in question.

In clinical terms, anxiety is a future-oriented mood state associated with a sense that
events are proceeding in an unpredictable, uncontrollable fashion. It is accompanied both by
physiological arousal and by a number of cognitive responses including hypervigilance for threat
and danger; and, at intense levels, fear and panic (Barlow, 2002). The principal function of

worry is to prepare to cope with future threats. Thus, worry is a normal, adaptive process unless
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it is so driven by anxiety that becomes intense and uncontrollable. It is in this sense that worry
can become chronic and maladaptive (Barlow, 2002). Media accounts of “eco-anxiety” about
climate change describe symptoms such as panic attacks, loss of appetite, irritability, weakness
and sleeplessness (Nobel, 2007). Though anecdotal, these symptoms are remarkably similar to
those reported in controlled studies of symptoms reported by those living in proximity to
hazardous waste sites and are likely to have a genesis in autonomic stress responses and
behavioral sensitization. For instance, research on responses to hazardous waste sites and
perceived environmental toxins indicates that symptom complaints are likely to be subjective and
mediated by autonomic stress responses, behavioral sensitization and confounding factors such
as environmental worry (Neutra et al., 1991). Extrapolating from current diagnostic guidelines
(American Psychiatric Association, 2000), differentiating between normal and pathological
worry regarding climate change would include examining the content and pervasiveness of
climate-related worries, interference with functioning as a result of worry, and the degree of
perceived control over the worry process.

Uncertainty and despair. Fritze et al., (2008) discuss how, “at the deepest level, the
debate about the consequences of climate change gives rise to profound questions about the long-
term sustainability of human life and the Earth’s environment” (p. 9). These questions may, in
turn, promote a sense of hope or despair for future generations and impact a sense of individual
and collective meaning and purpose for individuals in the present day. In this vein, Kidner
(2007) has described the loss of security in the future engendered by uncertainty about the health
and continuity of the larger, natural world. Furthermore, as Kidner notes, the impact of these
emotions tends to under-appreciated due to the lack of recognition of subjective feelings of

environmental loss in traditional scientific or economic frameworks. Macy and Brown (1998)
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have proposed a set of common barriers that prevent individuals from expressing emotions and
concerns related to environmental degradation that may be useful in a climate change context.
These barriers include fears of being seen as morbid, unpatriotic, or lacking in information.

Research on climate change-related emotions. In a qualitative study using an existential-
phenomenological framework, Langford (2002) identified responses to the risks posed by
climate change including: 1) active denial associated with a strong reliance on rationality over
emotion and lack of tolerance for scientific uncertainty; 2) disinterest associated with external
locus of control and fatalism; and 3) engagement associated with a preference for emotion and
intuition to justify opinions and actions, a sense of empowerment and personal responsibility,
and belief in communal efficacy. Maiteny (2002), along similar lines, identified three responses
to chronic anxiety about ecological and social problems: 1) An unconscious reaction of denial in
which individuals stave off anxiety by seeking gratification through continued and perhaps
increased material acquisition and consumption; 2) a “green consumer’ response (p. 300) that
reflects greater concern for the environment (e.g. by shopping in a way that is more thoughtful
about potential environmental impacts of product choices), but without major changes in
lifestyle; and 3) heightened conscience and feelings of connectedness with wider ecological and
social processes, leading individuals to take responsibility for lifestyle changes and stimulate
change and awareness in others.

Numbness or apathy. Environmental problems have long been associated with numbness
or apathy (e.g., Macy & Brown, 1998; Gifford, 1976; Searles, 1972). Moser (2007) differentiates
numbness as a secondary reaction following realization of the magnitude of climate change
threats and perceived inability to affect their outcomes. Apathy is seen as a primary emotional

response that prevents individuals from learning about the threat and forming a more informed
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reaction. The apathy is likely to stem from a “drumbeat of news about various overwhelming
environmental and societal problems” (p. 68) as well as the demands of daily life. Speaking
from a psychoanalytic perspective, Lertzman (2008) has countered that the public’s apparent
apathy regarding climate change is actually paralysis at the size of the problem. Lertzman
reframes the issue in terms of psychological defense mechanisms such as denial and splitting
(i.e., retaining intellectual knowledge of the reality, but divesting it of emotional meaning), both
strategies to manage and cope with such experiences by defending against them. Apparent
apathy regarding environmental issues may also be a function of adaptation to existing
conditions. In a process Kahn (1999) has called “environmental generational amnesia,” people
tend to make their experience a baseline for environmental health, and thus fail to recognize,
over years and generations, the extent to which the environment has degraded.

Guilt regarding environmental issues. Guilt is the emotional response to a self-perceived
shortfall with respect to one’s own standards of conduct, and people who feel guilty are
motivated to make amends or feel a moral responsibility to behave differently (Moser, 2007).
The issue of “eco-guilt” has received coverage in the popular media (e.g., Foderaro, 2008).
However, attempts to shame individuals into adopting pro-environmental behaviors can be
ineffective in changing behaviors particularly when they to lead to rationalizations of behavior
and rejection, resentment, and annoyance at such perceived manipulations (O’ Keefe, 2002, in
Moser, 2007). Research in other areas as well as a recent research on reactions to “guilt appeals”
indicate that it is important to make distinctions between messages that lead to feelings of guilt
versus shame with the former resulting from reflections on one’s behavior and the latter resulting
from reflections on personal characteristics (Tangney, 2003; Lickel, Schmader, Curtis, Scarnier,

& Ames, 2005), distinctions between people feeling guilty for their own behavior versus the
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behavior for their group’s behavior (Mallett, 2009; Mallett & Swim, 2004), and distinctions
among the recipients of messages with some being more receptive and others more defensive
(Brook & Graham, 2009; Mallett, 2009; Mallett, Huntsinger, Sinclair, & Swim, 2008).
Moreover, it is possible that people may not like messages that make them feel guilty but the
messages may nonetheless be effective (Czopp, Monteith, & Mark, 2006).

Social and community impacts of climate change

Heat and violence. Climate change is most concretely represented in the public mind as
“global warming.” The warming that is predicted is likely to have some direct impacts on
human behavior. Based on extensive research, both experimental and correlational, Anderson
(2001) has concluded that there is a causal relationship between heat and violence. He argues
that any increase in average global temperature is likely to be accompanied by an increase in
violent aggression. Indeed, he suggests that current models predict a rise of about 24,000
assaults or murders in the U.S. every year for every increase of 2 degrees Fahrenheit in the
average temperature.

Intergroup relations. Global climate change is also likely to have an effect on intergroup
relations. Diminishing resources set the stage for intergroup conflict, either when two groups
directly compete for the remaining natural resources, or when ecological degradation forces one
group to migrate out of its own territory and become an immigrant into another group’s territory
(Reuveny, 2008), thus competing for rights and ownership of the space. The Intergovernmental
Panel on Climate Change has estimated that by 2030, as much as 42% of the world population
will live in countries with insufficient freshwater for their agricultural, industrial and domestic
use, setting the stage for conflict over how to allocate water supplies. The Pentagon and other

institutional members of the intelligence community have begun to attend to the destabilizing
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effects of climate change on domestic stability as well as international tensions (e.g., Yeoman,
2009).

Displacement and relocation. Loss of connection to place and sense of belonging
associated with displacement from ones home place can also undermine mental health (Fullilove,
1996). Communities are already being forced to relocate because of current or anticipated
climate changes (Agyeman, Devine-Wright, & Prange, 2009). Such forced relocations can
involve a severing of emotional ties to place, as well as disrupting existing social networks.
These disruptions of geographic and social connections may lead to grief, anxiety, and a sense of
loss, particularly among those with a strong place identity.

Reactions to socioeconomic disparities. The growing recognition that some (primarily
Western) countries have contributed more than their “share” to a global crisis that will be most
strongly felt by other, less-developed countries will also exacerbate intergroup tensions. One
consequence of climate change may be an increase in the disparity between the “haves” and the
“have-nots” both within and between nations. Because the have-nots are more likely to be ethnic
minorities (Bullard & Johnson, 2000), this disparity may increase ethnic tensions and intergroup
hostility. Intergroup relations suffered in the aftermath of Hurricane Katrina, for example, when
African Americans were more likely than Whites to interpret the government’s response as
indicating racism (Adams, O’Brien, & Nelson, 2006); the loss of key resources due to the storm
highlighted group differences in financial and geographic security. Issues of justice become
more relevant when a resource is limited, and a threat to one’s group identity—such as may be
represented by a loss of homeland, or a reduction in the environmental resources needed for

survival—tends to increase derogation of the outgroup (Hogg, 2003).
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Social justice implications. As Moser and Dilling (2007b) note, the ethical implications
of sharing one atmospheric commons are that some regions are disproportionately affected by
climate change, and societal vulnerability to those negative impacts is also highly uneven due to
differential levels of exposure and sensitivity to the risks and differential ability to cope and
adapt. Nations that benefit most from the status quo and perceive themselves to be less severely
impacted have less incentive to push for action on climate change (Agyeman et al., 2003;
Kasperson & Dow, 1991), while other, more vulnerable nations recognize that their very
existence is threatened by the possibility, e.g., of rising sea levels. The result is that response to
climate change may be seen as not fairly allocated on the basis of responsibility for the change.
Moderators of climate change impacts

Proximity. Psychosocial moderators are those variables that affect the intensity or
strength of climate change impacts. Personal experience with noticeable and serious
consequences of global warming is still rare in many regions of the world. Proximity can be a
moderator of climate change impacts when one directly experiences an extreme weather event
(Few, 2007). Extrapolating from on earlier research regarding perceived environmental hazards
(e.g., research on individuals living in sight of a hazardous waste facility; see Neutra et al.,
1991), proximity to visual or sensory cues of climate change impacts may moderate
physiological and psychosocial impacts. However, it is also likely that the time-delayed,
abstract, and often statistical nature of the risks of global warming will not evoke strong visceral
reactions (i.e., worry) and thus diminish alarm and urgency about risk management (Weber,
2006). The role of media narratives as mediators of the psychosocial impacts of climate change

is discussed below and in the Adaptation section of this report.
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Vulnerabilities and resilience. A research framework on social vulnerability to global
environmental changes can begin with lessons learned from social vulnerability research in areas
of famine, environmental hazards and public health (Brklacich et al., 2007). Social vulnerability
can be defined as a lack of capacity within individuals and communities to respond to (e.g. cope
with, recover from, and adapt to) external stresses placed on their livelihoods and well being.
Vulnerability is inherent in all human systems and it is exposed rather than caused by external
stressors, with repeated impacts increasing future vulnerabilities. Social vulnerability is
differentiated within and between places and groups and is linked with broader issues of social,
economic, and political inequality.

While frameworks guiding climate change policy frequently articulate a dichotomy
between mitigation or adaptation (as is discussed in other sections of this report), Brklacich et al.
(2007) assert that a social vulnerability perspective encourages an understanding of the
relationship between exposure to stresses and capacity to respond as well as recognition of the
common drivers of both. They argue that the same processes that position some people and
groups in harm’s way (i.e. living in marginal, low-lying areas and having precarious, resource
based livelihoods) also limit their option for avoiding adverse outcomes. When determining
those most vulnerable to psychosocial impacts of climate change, previous research on disaster
intervention has identified groups likely to be at greater psychosocial risk including children, the
elderly, rural and urban poor, racial and ethnic minorities, those with a previous history of
emotional disability, and, in general, those with a marginalized pre-disaster existence
(Gheytanchi et al., 2007; Bourque et al., 2006; Peek & Mileti, 2002).

Social norms. Social responses to climate change can also be considered a type of

moderator. A sense of impact or alarm is likely to be moderated by social referents and local
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social norms. For example, some groups perceive that society will be able to adapt to any
adverse changes related to climate change once they arrive (Moser, 2007). Knowing that people
believe this could alter other people’s responses to climate change.

Psychosocial mediators of climate change impacts

Mediators such as cognitive appraisals or media representations explain why climate
change can have psychosocial impacts on individuals and communities that have not experienced
direct physical impacts; that is, the effects of climate change occur because of its impact on the
mediating variables.

Relative risk appraisals. Relative risk constitutes an individual’s assessment of the
degree of threat and harm they perceive from climate change and the assessment of their
individual and social resources they have to deal with the perceived threat or harm. As in the
development of the terrorism-related fears following the September 11 attacks (Marshall et al.,
2007), perception of personal risk is likely to mediate how individuals experience impacts of
climate change. Sense of risk or empowerment regarding the impacts of climate change may
also be mediated by attributions of responsibility (Leiserowitz, 2007).

Mental models. Individuals’ pre-existing frames of reference or mental models will also
affect their understanding, perception, and reaction to information about climate change
(Kempton, 1991). For example, climate change impacts framed as weather disasters in media
images may trigger a “weather” frame. Since weather is generally seen beyond as humans’
control, this in turn may lead to a sense of helplessness or resignation about climate change
(Bostrum & Lashof, 2007). Because climate change is not typically experienced directly, its

effect is mediated through this interpretive model.
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Media Representations. Media representations are a powerful and arguably primary
mediator of climate change impacts for most individuals. Reser (in press) stresses that what
people are experiencing and responding to in the context of climate change are principally
indirect and virtual media representations of climate change—not changes in global weather
patterns or ongoing environmental impacts, per se. Further, Stokols, Misra, Runnerstrom &
Hipp (2009) describe how continual exposure to information engendered by modern
technologies (e.g., vivid and instantaneous internet images) raises the salience of global crises
and can engender anxiety or passivity in the face of seemingly overwhelming threats.

Past responses to media portrayals of crises illustrate the way in which public alarm and
media attention can play a role in psychosocial impacts. For example, investigations into the
aerial spraying of malathion during the Mediterranean Fruit fly (Medfly) crisis in California in
the 1980°s found that reports of anxiety and physical symptoms were higher before the spraying
began and no chemical agent was present and decreased significantly after the spraying began
and attention by the public and media subsided—suggesting that the media attention rather than
the spraying was the primary cause of the health effects (Jackson, 1981, in Neutra et al., 1991).
More recently, investigators have documented strong positive associations between and anxiety
and PTSD symptoms related to the 9/11 bombings and exposure to television coverage of the
disaster in persons across the US not directly exposed to the attacks (Marshall et al., 2007).
Media representations are likely to remain a useful variable for understanding the psychosocial
impacts of climate change as various framings and the messages regarding the issue are
presented (Dunwoody, 2007).

Anxiety. Although anxiety is a possible outcome of climate change, as noted above, it is

also can be a mediator to the extent that it leads to other outcomes. For example, individuals
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living in sight of a hazardous waste site or sensitive to odors perceived to emanate from the sites
report a variety of physical symptom complaints associated with perceived environmental
pollution (e.g., nervousness, headache, sleeplessness, fatigue, dizziness, nausea) even when the
presence of health problems (e.g., toxic exposure, higher rates of cancer or birth defects) are not
borne out by careful study (Neutra et al, 1991). This finding suggests that the environmental
cues stimulated anxiety which in turn led to physical symptoms.
Global climate change in context of other environmental challenges

Global climate change is generally discussed in the context of other environmental
challenges. Some of these are causally connected to climate change, such as resource depletion
and loss of biodiversity; others, like overpopulation and pollution are more separable from
climate change, but will combine with it to accelerate the trend toward increased competition for
decreased environmental resources.

In terms of human health and wellness, an underappreciated consequence of climate
change may be the opportunity costs represented by decreased access to thriving ecosystems.
The rapid pace of change poses a threat to biodiversity and ecological health (Wilson, 2002), and
an accumulating body of research suggests that nearby nature has positive effects on physical
and mental health (De Vries et al., 2003; Maas et al., 2006; Takano et al., 2002) as well as on
social functioning (Kuo & Sullivan, 2001; Kuo et al., 1998; Krenichyn, 2004; Maller et al., 2006;
Shinew et al., 2004).

Climate change may be associated with a reduction in the health of various green spaces
including public parks as ecosystems decline and there is increased demand for the resources
required to maintain them. Importantly, one recent study (Fuller, Irvine, Devine-Wright,

Warren, & Gaston, 2007) found that psychological benefits were positively correlated with the
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biological diversity represented in local parks. Access to nature may be particularly important
for those who are most vulnerable, Kuo and Faber Taylor (2004), for example, found that parents
of a nationally representative sample of children with ADHD reported that their children showed
reduced symptoms after activities in natural settings as compared with indoor and built outdoor
settings. Unfortunately, minority and low SES citizens are less likely to live near parks, and may
find it more difficult to reach them. A side effect of environmental degradation is likely to be
increased inequality, not only in exposure to environmental hazards, but in access to
environmental benefits.

Psychological benefits associated with responding to climate change

The challenges of climate change “may galvanize creative ideas and actions in ways that
transform and strengthen the resilience of and creativity of community and individuals” (Fritze et
al., 2008, p. 9). A positive scenario is that a number of factors will combine to accelerate public
action on climate change mitigation and adaptation: vivid focusing events, changes in public
values and attitudes, structural changes in institutions and organizations capable of encouraging
and fostering action, and creation of practical and available solutions to the problems requiring
change (Kates, 2007).

Evidence of the impacts of climate change on health and wellbeing may increase pro-
environmental behavioral norms and personal responsibility for action (for a mechanism see:
Stern, Dietz, Abel, Guagnano, & Kalof, 1999; Stern, 2000). From the perspective of stage
models of behavior change (Prochaska, DiClemente, & Norcross, 1992), individuals and
organizations may progress from contemplation to action regarding pre-environmental and
sustainable behaviors (Doppelt, 2008). As De Young (1996) has noted with regard to recycling,

there are intrinsic benefits to be gained from pro-environmental behavior, including a sense of
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frugality, participation, and competence. Finally, there may be potential for enhanced personal
meaning, and satisfaction regarding effective efforts at climate change adaptation or mitigation.
Research on some youth conservation programs has shown preliminary evidence that
participants gain in self-efficacy, social competence and sense of civic responsibility (Johnson et
al., 2007). As noted above, qualitative analyses by Langford (2002) and Maiteny (2002) suggest
that some individuals respond to the threat of climate change with an increased emphasis on
collective engagement and associated positive emotions. We emphasize, however, that these
psychological benefits of involvement derive from actions that people believe address the
climate problem—even if the actual effect on climate is minimal or nonexistent.
Research on psychosocial impacts of climate change

We need further research that is explicitly directed at addressing individual and societal
responses to the reality of climate change — the anxieties, the extreme weather events, the
dislocations, and the increased social inequality. While this report highlights many areas of
existing knowledge (e.g., psychosocial impacts of natural disasters and attitudes and behaviors
toward perceived environmental threats), the challenge is to test theory and interventions in the
domain of climate change. Research questions can include:

e How is the response to environmental problems that result from climate change similar to
the response to natural disasters, e.g. involving the same distinct phases? Are there
differences due to the perceived human causality and/or ongoing nature of the problem?

e What is the effect of environmental disasters on sense of place and place attachment?

e How are different cultures likely to be affected by climate change, in ways that are both
concrete (loss of homeland) and more abstract (changes in cultural practice and values)?

e What are the complex interrelationships between individual and personality variables (e.g.,
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openness to experience, optimism, neuroticism) and psychological processes including
coping and defense mechanisms (e.g., denial, avoidance), psychopathology (e.g., pre-
existing mental or emotional disorders), socio-economic vulnerability, group norms, and
media and cultural messages regarding climate change?
e What are the specific impacts of perceptions of climate change on individual responses of
anxiety, fear, and guilt?
e What is the impact of climate change and associated scarcity of natural resources on
intergroup relations?
e How does climate change affect perceptions of justice, and how do these perceptions
mediate other consequences?
e What are the most effective therapeutic interventions targeting individual and community
health impacts of climate change? In particular, we should attend to the possible
differential reaction to the interventions by members of different racial, ethnic, and
gender groups and communities.
e How can educational interventions promote positive responses such as empowerment,
involvement, and efficacy?
The relationship between psychosocial impacts and coping

While this section of the review has addressed the impacts of the threat and unfolding
physical environmental effects of global climate change, such impacts cannot in fact be
separated from adaptation or coping. How individuals and societies make sense of climate
change, and how the nature and threat of climate change are appraised in the service of
managing anxieties, both constitute an important aspect of the psychosocial impact of global

climate change. Similarly individual and collective psychological responses to the threat and to
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the physical environmental impacts of climate change can dramatically influence the ongoing
psychosocial impacts of global climate change. Yet, it is important to examine impacts
separately from adaptation and coping processes in order to bring clarity to the construct and
processes of adaptation in the context of climate change. The next section will situate responses
to climate change in terms of a model of coping that emphasizes internal appraisals of the
problem and of one’s own ability to cope. Such appraisals will moderate the impact on both

individuals and societies.
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Section 4: How do People Adapt to and Cope with the Perceived Threat and Unfolding
Impacts of Climate Change?

Adaptation to the threat and unfolding impacts of climate change has become pressing
and urgent, given the alarming rapidity with which predicted climate changes are taking place. It
is important not only to ensure the safety and security of human and nonhuman populations in
many regions of the world, but to ensure that immediate and pressing needs do not derail the still
vital climate change mitigation initiatives and progressively stringent policies that are either in
place or are being finalized nationally and internationally.

The IPCC defines adaptation as “adjustment in natural or human systems in response to
actual or expected climatic stimuli or their effects, which moderates harm or exploits beneficial
opportunities” (IPCC, 2007b). According to this [PCC definition, adaptation may include
responses made in anticipation of climate change impacts, responses that are a result of
deliberate policy decisions based upon awareness of current or upcoming changes, and
“autonomous” or “spontaneous’ responses that represent unplanned responses “triggered by
ecological changes in natural systems and by market or welfare changes in human systems”
rather than by conscious awareness of changes and specific adaptation plans. Adaptation in the
climate change science context is often used in reference to structural changes (such as building
new structures or providing ways to get access to fresh water to address the physical impacts and
impending physical impacts of climate change) and in terms of micro and macro system
adjustments, such as those relating to households, communities, institutions, regions, and
countries.

Psychological forms of adaptation are very infrequently addressed in the current climate

change adaptation literature. Adaptation as a construct has been used in a variety of ways in
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psychology. Like evolutionary biologists, evolutionary psychologists have used adaptation to
refer to characteristics that have increased human survival and reproduction (e.g., features that
influence mate selection in humans; Halberstadt, 2006). Beyond this, adaptation has been used
to refer to specific psychological responses such as sensory habituation to various stimuli (e.g.,
noise) or specific types of coping responses individuals can make to changes in their physical
environments, including natural disasters (e.g., Bell et al., 2001; Holahan, 1982). However,
adaptation is also commonly used to refer to adaptation processes that involve, for instance,
accommodating, assimilating, or adjusting to various contexts and new or difficult life
circumstances (e.g., work situations, Hulin, 1991; new cultures; Rudmin, 2003; adoption, Tan,
Marfo, & Dedrick, 2007; chronic disease, Stanton, Revenson, & Tennen, 2007). This more
encompassing set of meanings for adaptation is consistent with a psychological environmental
stress approach to understanding people’s responses to difficult situations (Evans & Stecker,
2004; Stokols, 1978). Here, adaptation refers to a wide range of responses individuals can make
to difficult circumstances including initial understandings, affective responses to situations,
behavioral responses to situations, the process of selecting responses, and the reciprocating
impacts of responses on individuals, communities, and the physical environment (e.g., Gifford,
2007; Stokols, Clitheroe & Zmiduidzinas, 2000). What is distinctive about psychologists’ use of
the term adaptation, particularly when used to refer to adaptation processes, is that it includes a
focus on intra-psychic conditions (e.g., appraisals of situations, affective responses, and
motivations) and social processes (e.g., sense making, social comparison, social construction,
and social amplification of risk) that influence how individuals and communities respond to
challenging circumstances and includes a variety of types of psychological responses as adaptive

responses (e.g., cognitive reappraisals, disengagement, and emotion management).



99

An environmental stress perspective on the adaptation demands of global climate
provides much value. It brings an environmental and human ecological perspective to the
complex phenomenon of climate change. It includes the requisite multiple levels of analysis
needed to adequately frame the adaptation challenges of dramatic climate change impacts and to
strategically address planning considerations and interventions for enhancing individual and
community adaptations. It brings in research on disaster preparedness, response, and recovery
(e.g., Reyes & Jacobs, 2006). Disaster research is useful because many of the projected
upcoming impacts of climate change will take the form of disasters and, as noted below, climate
change can be understood straddling technological and natural disasters. Finally, an
environmental stress perspective also makes connections to research on stress and coping which
delineates individual level psychological processes and has been extended to community level
coping as well (Baum & Fleming 1993; Holahan & Wandersman, 1991; Lazarus & Cohen,
1977). The usefulness of stress and coping models, which have most frequently been examined
in health psychology, become more evident when considering the emphases on human health
consequences of climate change that have been highlighted by groups such as the World Health
Organization (Climate Change and Human Health, 2009).

The model illustrated in Figure 8 provides an organizational framework for the material
presented in the remainder of this section of the report. It derives from a number of related and
convergent psychological models (e.g., environmental stress, stress and coping models,
protection motivation theory, and the health belief model [e.g., Glanz, Rimer, & Lewis, 2002;
Lazarus & Folkman, 1984; Rogers, 1975; Rogers & Prentice-Dunn, 1997]). We first provide an

overview of the model and then go into more detail about each element of the model.
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Figure 8: Psychological processes that influence coping with climate change.

The initiators of the adaptation process, noted on the far left of the figure, are

conceptualized as stressors and in this context they include direct, indirect, and mediated
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experiences with the impacts of climate change. Initial responses to these impacts include
cognitive responses in the form of appraisals of the impacts relative to resources (threat
appraisals) appraisals of possible responses (coping appraisals), attributions for events, affective
responses such as fear and hope, and the activation of motivational processes such as self-
protection motives and uncertainty reduction. For instance, individuals who anticipate that they
live in a region where sea levels will rise may assess the probability of the event and the extent to
which they and their family will be affected by rising sea levels and whether they have resources
to respond to the rising sea levels (threat appraisals). They may also assess what they think they
could do about rising sea levels and whether what they can do would make a difference (coping
appraisal). Their affective responses, such as anxiety, fear, or worry and their attributions for the
causes of the rising sea levels will likely influence their appraisals (see section 1). Further, a
desire to reduce uncertainty about the likelihood that they will be effected (a motivational
process) cold be activated.

These initial responses influence each other as well as the selection of intra-psychic and
behavioural responses at both the individual and community level which in turn effect individual
and community impacts. For instance, greater perceived threat can lead to more worry.
Together these responses can lead to affect regulation or denial (intapsychic responses) or
participation in civic action to encourage their community to develop protections from rising sea
levels (behavioural response). Different coping responses result in different types of impacts on
individuals and communities. Section 3 describes the psychological impacts of climate change
so we will not elaborate on them in this section. The impacts feed back into appraisals, affective
responses, attributions, and motivations already mentioned. For instance, civic engagement may

effectively address the perceived threat. Yet it may also be insufficient which would then result
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in other coping responses. As the example illustrates, adaptation processes can change over time
for instance, as particular problems are addressed or as coping resources diminish (e.g., Lepore
& Evans, 1996). Finally, many moderators can influence each step in the model and examples
are listed at the bottom of the figure. For instance, individuals and communities with fewer
resources are likely to be more vulnerable and less resilient to climate changes due to, for
instance, the inability to engage in effective coping responses.

In what follows we extrapolate from research on environmental stress to the context of
global climate change and refer to research from areas of disaster preparedness, response, and
recovery and research employing stress and coping models. Arguably, the disaster literature is
particular relevant to this domain because of the types of impacts projected for climate change.
Yet, it must be kept in mind that the multifaceted nature of climate change makes it distinct from
other stressors and disasters because of its global scope and magnitude, a duration which may
encompass many generations if not centuries, and the unprecedented character of these global
changes in known human history.

Climate change threat and environmental impacts as stressors

Stressors are often understood as the events or circumstances that initiate the stress and
coping process. Here the stressors direct, indirect, and mediated experiences with global climatic
patterns and region specific physical environmental impacts. While some, such as those living in
Alaska, Northern Canada, and Northern Europe (Kolbert, 2006), are currently responding to their
direct contact with current physical environmental impacts of climate change, many are
responding to their understanding of the global climatic patterns, as mediated, for instance,
through media representations of climate change and through social communication about

climate change. Much of the media coverage of the recent bush fires in Australia, and indeed
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disasters around the world are being discussed, framed, and explained as manifestations of
climate change (e.g., Matthews, 2009). This suggests that the public in many parts of the world
increasingly understands and sees such disasters as dramatic, symbolic, and unfolding
manifestations of climate change. Those who directly experience the biophysical environmental
impacts of climate change will likely experience stress due both to their immediate personal
experiences with climate change as well as their expectations about future impacts of climate
change.

Stressors can manifest themselves in many different ways including as discrete or chronic
events and as natural or technological disasters. Further, different manifestations can be
anticipated. As described next, these different types of stressors can potentially be generalized to
different manifestations of climate change. Distinctions among types of stressors have
implications for the rest of the stress process. Therefore, it is possible that different types of
stressors can potentially explain various ways that climate change is experienced and a variety of
anticipatory and preparatory responses. Further, this suggests that the different ways that media
portrays climate change and the way climate change is discussed in everyday discourse can have
implications for immediate and anticipator responses to climate change impacts.

Types of stressors. Stressors range from discrete events to continuous events (Wheaton,
1996; 1999). The former represent sudden traumas or life changing events, including
cataclysmic events, such as hurricanes, that occur with little or no warning and impact a large
number of people, and personal stressors (also known as stressful life events), such a death and
illness, that affect fewer people and may or may not be anticipated (Bell et al., 2001; Evans &
Cohen, 1991). In the disaster literature, researchers point to both natural and technical (human

made) disasters which are types of cataclysmic events (Bell et al., 2001).
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In contrast, continuous events represent chronic stressors and nonevents. Ambient
stressors are a type of chronic stressor particularly relevant to environmental stressors (Bell et al.,
2001). Ambient stressors can represent regional conditions of the environment, such as pollution
or toxicity, that effect a large number of people but may not be considered acute because they are
like low level background noise and may go unnoticed either because they are subtle or because
people habituate to them (e.g., Adeola, 2000; Edelstein, 2002).

Climate change can be experienced as and anticipated to be both discrete and continuous.
For instance, as discrete events, climate researchers have warned of more frequent and severe
weather-related incidents including the increased frequency and heightened intensity and severity
of natural disasters such as storms, hurricanes, tornadoes, floods, bush fires, and other rapid
onset and largely unpredictable events. At the other end of the stress continuum, climate
researchers have projected chronic conditions, for instance, in the form of drought and other
more incremental and persistent environmental changes such as soil loss and erosion, salination,
and gradual environmental toxification. Climate change can be understood as an ambient
stressor because the changes are often in the background due to, for instance, the change being
embedded in natural variations in climate, the patterns being difficult to detect, the relatively
slow progression of the changes which can lead to a normalized habituation and expectancy, or
the effects being perceived to relevant more for future generations than one’s own generation
(see section on perceptions of climate change in this report).

Natural and technological disasters. An important distinction exists in the disaster
literature between natural and technological disasters (e.g., Baum, 1987; Baum, Fleming, &
Davidson, 1983; Baum & Fleming, 1993; Bell et al., 2001; Quarantelli, 1998). Natural disasters

are more sudden, cataclysmic, uncontrollable, acute (as distinct from chronic), and characterised



105

by enormous destructive power and magnitude. Technological disasters are attributed to human
behaviour (not the product of natural forces) and are less predictable, typically accompanied by
no warning, often chronic, often having no visible manifestation, less familiar, more likely to
threaten feelings of control, more likely to have complex impacts, less likely to elicit supportive
and cohesive community response, more likely to foster anger, frustration, resentment, felt
helplessness, and blame, etc (see Bell et al., 2001 for a summary).

Global climate change straddles this classification in a number of ways, as the human
forcing of naturally occurring climate change is largely the product of technological processes
and products, though the consequent meteorological and climate change phenomena manifest as
natural disasters. Indeed, climate change elicits some of the same responses found in the case of
technological disasters, including distrust of government, corporations, regulatory authorities,
and indeed science itself (e.g., Earle, 2004; Earle & Cvetkovich, 1995; Lang & Hallman, 2005).
Global climate change is also unique in that it presents multifaceted global impacts that will be
chronic over a dramatic time frame, and not amenable to conventional national or jurisdictional
agencies, or ‘disaster’ policies and procedures (Marshall et al., 2007). A number of authors have
suggested that framing global climate change in global disaster terms provides a clearer and
more realistic picture of the interacting processes and impacts, their true magnitude and extent,
the nature and scale of human impacts, and the imperative to take immediate disaster mitigation
and preparedness measures (e.g., Spratt & Sutton, 2008; Reser et al., in press).

Mediating relations between stressors and coping responses

Threat appraisals. Stress and coping models highlight the role that cognitive processes

play in individuals’ selection of coping responses. One cognitive process identified in these

stress models focuses on appraising or evaluating the stressor and its impact on oneself and those
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important to oneself (e.g., friends, family members, colleagues). These appraisals include
assessing the perceived risk of events, the severity of current or future damage, and who is
vulnerable to the risks (see Section 1 of this report). It is important to note that appraisals
include assessing perceived psychological as well as physical consequences of events. For
instance, environmental stressors can influence people’s perceived ability to predict and control
the environments in which they live. A perceived lack of personal environmental control being
one of the most ubiquitous determinants of aversiveness, anxiety, and distress (e.g., Evans &
Cohen, 1991; Shapiro, Schwartz & Astin, 1995). Climate changes can also be appraised as
threatening because of their broader environmental impacts on all life on the planet (e.g., Hall et
al., 2004).

It is important to note that not all appraisals of upcoming incidents need to result in
feelings of threat. Some appraisals will result in people feeling challenged (Tomaka, Blascovich,
Kelsey, & Leitten, 1993). Threat appraisals result when anticipated adverse impacts are
perceived to exceed one’s resources whereas challenge appraisals results when one’s resources
are perceived to be able to address the anticipated adverse impacts. Although threat versus
challenge responses have not been studied in the context of climate change, the difference
between threat and challenge appraisals may have important implications for instance, whether
individuals avoid versus approach problems.

Risk perception and appraisal are influenced by social factors. Much information about
the world and potential threats and problems comes mediated via a social world (e.g., Berger &
Luckmann, 1967; Gergen, 1985), through interactions with friends, overheard conversations,
observations of others, media coverage, and specific risk communications from health

professionals and climate change scientists—with these risk messages also being communicated
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through and edited by journalists and media organizations (e.g., Carvalho, 2007; Danesi, 2002),
and via information technologies including the internet (e.g., Olson & Rejeski, 2005; Pettenger,
2007). Such vicarious social learning includes the individual and cultural learning of adaptive
practices and competencies with respect to risk, danger, and uncertainty (e.g., Bandura, 1999;
Douglas & Wildavsky, 1982).

Social construction, social representation, and social amplification processes are three
theoretical frameworks describing the complex factors which mediate and substantially influence
the public’s appraisals of risk, environmental threat, and global environmental change (e.g.,
Bauer & Gaskell, 2002; Flynn, Slovic & Kunreuther, 2001; Pidgeon et al., 2003). These
perspectives help explain variation in understandings of and responses to climate change across
cultures, regions, and communities and across environmental and policy experts, journalist,
scientists, and laypeople.

Social construction as a process refers to how people collectively and through social
interaction impose meaning and order on their world, how they perceive and interpret, construct
and shape, their shared reality (e.g., Berger & Luckman, 1966; Burr, 1995; Gergen, 1985).
Social constructions are also understood as consensual understandings and operating constructs
and classifications, thoughts and ideals, shared by members of a society which emerge through
everyday conversation and transactions with each other and with the environment and world they
share and are a part of. Such entities as ‘nature’, ‘the environment’, ‘environmental problems’,
‘natural’ and ‘technological’ ‘disasters’, ‘sustainability’ and “climate change” itself are viewed
by many theorists and researchers as, in substantial part, social constructions and are of particular
relevance to climate change, (e.g., Jagtenberg & McKie, 1997; Macnaughten & Urry, 1998;

Pettenger, 2007; Robertson et al., 1996). A considerable body of research helps us understand
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the nature and dynamics of such socially constructed and media disseminated environmental
threat representations and understandings (e.g., Adam, 1998; Johndon-Cartee, 2005; Lupton,
1999; Slovic, 2000; Vaughan, 1993; Weber, 2006). Hence this is an encompassing perspective
of particular relevance to adaptation and coping, and public understandings of and responses to
‘climate change’.

Social representations are shared assumptions and understandings about the social and
physical world. They include material culture expressions, images, texts, other information
technology products and information and built environments which invariably capture and reflect
a particular world view. They provide a framework for interpreting and communication our
experiences. It is through these commonly shared and collectively elaborated social
representations that we make sense of the world and communicate that sense to each other (e.g.,
Deaux & Philogene, 2001; Flick, 1998; Moscovici, 2000). Social representations of ‘climate
change’ include media images, articles, books, magazine covers, documentary and popular
culture films, research findings and public discourse and shared understandings about ‘climate
change’ and its nature, causes and environmental and human consequences. Many studies have
been undertaken in North America and Europe which examine public risk perceptions of climate
change (see sectionl of this report), but fewer studies have undertaken in-depth investigations of
the nature of media representations of climate change, or the underlying risk domain of climate
change vis-a-vis other known risks, or how or why climate change might be quite different from
other risks in representation and with respect to risk appraisal and psychological responses.

Social processes can both amplify and attenuate understandings of climate change (e.g.,
Flynn et al., 2001; Pidgeon et al., 2003; Sjoberg, 2006). “The social amplification of risk

framework holds that, as a key part of that communication process, risk, risk events, and the
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characteristics of both become portrayed through various risk signals (images, signs, symbols),
which in turn interact with a wide range of psychological, social, institutional, or cultural
processes in ways that intensify or attenuate perceptions of risk and its manageability”
(Kasperson et al., 2003, p. 15). The research challenge has been to distil what these research
findings and past policy applications of evidence-informed risk management principles have to
say about how individuals and communities might best prepare themselves for what will be, for
many, a very changed environmental and regulatory landscape in the context of climate change.

Coping appraisals. A second cognitive response to experienced and anticipated stressors
focuses on evaluating the response one might make to the stressor. This includes assessing one’s
ability to engage in a behavior (i.e., self-efficacy), the likelihood a behavior to result in the
desired outcome (i.e., response efficacy), constraints on response options, and the relative
perceived costs and benefits of responses. The costs and benefits, for example, are often
unknown and therefore reflect a type of risk assessment (see Section 2 of this report). Other
coping appraisals involve assessing characteristics of one’s immediate social community such as
the strength of one’s social networks and neighborhood organization (Holahan & Wandersman,
1991). Coping responses to various climate change impacts are likely influenced by appraisals
of the specific impacts experienced or anticipated, and public appraisals of the adaptation and
mitigation responses they can make to these impacts. Social processes and media portrayals are
very likely to influence coping appraisals.

Attributions. How individuals respond to the perceived threat of climate change is also
likely influenced by the causal and responsibility attributions they make for climate change.
Psychological research shows that people’s willingness to restore or prevent damage is driven by

their perceptions of the causes of the damage. These attributions can influence appraisals of the
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impact of events. For example, an important dimension is whether the harm is seen as having
been caused by natural vs. human-made processes (Brun, 1992; Slovic et al., 1986). The
distinction between natural and human-made causes may appear irrational in the face of
consequential considerations, but it plays a crucial role in considerations of ethical responsibility
and accountability. These attributions could also potentially influence motivation to respond.
While not the only ethical consideration that comes into play in the context of climate change,
the principle “if you break it, you fix it” has currency in a wide range of cultures. Moreover,
even if people agree climate change is anthropogenic, they may not take personal responsibility
for responding to either the current impacts or for preventing future impacts. Indeed research
findings suggest that they may see that global and distant others are responsible for the global
and largely distant problem, thereby abnegating personal responsibility (e.g., Uzzell, 2000;
2004). Finally, attributions influence coping appraisals by, for instance, by suggesting whether
coping responses should be directed at changing the self or changing the situation. Research is
need to specifically examine such interrelations in the context of global climate change and how
they might relate to assessing blame and accountability for disasters.

Affective responses. Affective responses, or lack of responses, to climate change are
likely to influence responses to climate change (see Sections 1 and 3 of this report). Societal
emotional responses to media images and coverage of less specific but menacing threats, such as
radiation and cataclysmic future scenarios, both imbue and reflect strong affective and symbolic
responses, informed by culturally elaborated risk domains (Adam, 1998; Eckersley, 2008;
Edelstein & Mackofske, 1998; Whitfield, Rosa, Dan, & Dietz, 2008). While only limited
research (e.g., Townsend, Clarke, & Travis, 2004) has considered the nature and status of climate

change as a risk entity, it is of particular importance to ask how emotional and symbolic aspects
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of climate change risk appraisals and sense making are influencing the nature and levels of
public concern and underlying protection motivation processes (e.g., Weinstein, 1989; Bohm,
Nerb, McDaniels, & Spada, 2001; Bohm, 2003).

Perhaps the most frequently studied affective response to stressful events relates to
anxiety, fear, and worry, though other emotions could be examined. Worry is an important
psychological impact of climate change (see section 3) and it can also influence other parts of the
adaptation process. Fear, for instance, in Protection Motivation Theory, is conceptualized as a
response to and a predictor of one’s evaluation of the stressor (Hass, Bagley, & Rogers, 1975;
Rogers, 1975; Rogers & Prentice-Dunn, 1997). Fear and anxiety, while adaptive responses to
threat, can often ‘get in the way’ of clear thinking and very necessary adaptive responding in the
context of imminent natural disaster warning situations (Reser, 2004). Other affective responses,
such as hope, may act like optimism, by encouraging the likelihood that individuals will select
coping that engages one with the situation (Snyder, 2002).

Motivational processes. Most stress and coping models assume that the reduction of
appraised threats motivates individuals to select coping responses. However, other motivational
processes can also come into play. A fundamental aspect of adaptation and coping processes in
general has to with the functions served and benefits achieved. The very meaning of ‘adaptive’
in an evolutionary or ecological context is that a particular and adventitious change confers a
survival benefit or advantage. Such adaptive programming finds strong expression in human
motivational systems, with the survival prerequisites and advantages of safety, security and
defense being fundamental and overriding, particularly in the face of uncertainty, threat, or
environmental demands. Motivational considerations in the context of risk or threat have

received substantial psychological attention, in the context of instinctive fight or flight
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responding, psychoanalytic defense mechanisms, and various articulations of protection
motivation, whether through attitudinal stance, value expression, avoidance, defensive
pessimism or unrealistic optimism (e.g., Taylor & Brown, 1988; Reser & Smithson, 1988;
Weinstein & Kline, 1996; see Section 4 of this report). Other basic research on motivations
could potential inform people’s selection of coping responses such as research on core
psychological needs or research on goal setting.

The field of risk perception and appraisal, including the social and cultural construction
of risk (e.g., Johnson & Covello, 1987; Slovic, 2000; O’Riordan, 1995) and individual
differences (e.g., Yates, 1992), is clearly of direct relevance to climate change response and
impacts, with the perception and appraisal of risk including not only the perceived probability
and personal consequence of an event, but its meaning(s), cause(s), acceptability, voluntary
exposure, uncertainty, and perceived control or ‘management’ options (Arnold, 1970; Lazarus,
1966; Paterson & Neufeld, 1987; Taylor, 2006). The health belief model, in turn, is premised on
the assumption that people are prepared to undertake preventive behaviour(s) as a function of
their appraisal of the severity of a threat, the perceived benefits of a recommended health action,
and the perceived barriers to taking such action (e.g., Becker, 1974; Janz & Becker, 1984).
Cognitive adaptation approaches (e.g., Aspinwall, 2004; Lehman & Taylor, 1987; Taylor, 1983;
Taylor & Shepperd, 1998; Taylor & Stanton, 2007) and protection motivation approaches in
general (e.g., Milne, Sheeran & Orbell, 2000; Rogers & Prentice-Dunn, 1997; Weinstein, 1988;
Weinstein et al., 2000) are premised on the kinds of cognitive and emotional appraisal processes
and coping processes which are elicited in the context of health and other risks which contain

implicit or explicit threats and induce fear (Fiske & Taylor, 2008).
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In the area of environmental psychology (e.g., Bell et al., 2001; Bonnes & Bonaiuto,
2002; Gifford, 2007), a central emphasis over the past several decades has been that of
environmental concern, and the role which this risk appraisal process and outcome, and
motivational state, plays in adopting pro-environmental behaviours and possibly mediating
psychological distress (e.g., Edelstein & Makofske, 1998; Gifford et al., 2009; Hansla, Gamble,
Juliusson, & Garling, 2008; Schmuck & Schultz, 2002). This focus on concern has also been
very typical of popular culture coverage and debate with respect to the human impacts of climate
change (e.g., Carvalho, 2007; Kluger, 2006a; b; Moyers, 2006; Lowe et al., 2006).

These convergent literatures are routinely drawn upon by psychologists when addressing
environmental risks and natural and technological hazard preparedness and response (e.g.,
Cvetkovich & Earle, 1992; O’Riordan, 1995). Such psychological considerations and research
findings are often not recognized or utilized in interdisciplinary considerations and discourses,
with climate change being a particularly salient case in point. More recently a number of
psychology research teams have begun to systematically compare and contrast public risk
perceptions, appraisals and psychological response to global climate change as contrasted with
nuclear energy facilities (e.g., Pidgeon, Lorenzoni & Poortinga, 2008; Spence, Pidgeon &
Uzzell, 2008). This research draws on an extensive research base compiled since 1979 in the
wake of Three Mile Island (TMI) and other nuclear power station accidents (e.g., Baum &
Fleming, 1993; Baum, Fleming & Davidson, 1983) and has since directed to many technological
and natural environmental threats (e.g., Bell et al., 2001). The research with nuclear facilities
and accidents, such as that at TMI has conclusively shown that information itself about
technological risks can be threatening and anxiety-inducing, leading to very real mental and

physical health impacts. In this context, for example, emotionally focused coping strategies were
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associated with less stress than problem-focused coping and denial. In this and in many large
scale disaster contexts, being able to anticipate and manage one’s risk perceptions and
psychological response in the context of largely uncontrollable external events and
consequences, confers very real and psychologically adaptive benefits (e.g., Taylor, 1983;
Aspinwall & Taylor, 1997; Reser & Morrissey, 2008).
Types of coping responses

Coping responses include actions or inhibitions of single, multiple, and repeated
behaviors done by individuals or groups such as communities as well as intrapsychic responses
to climate change. These responses can proactive (also known as anticipatory adaptation and
psychological preparedness) made in anticipation of an event, or reactive made after an event
(Aspinwall & Taylor, 1997; Reser, 2009). The two merge when responses are made to an event
in order to diminish the impact of an event while and prevent the occurrence of future events.
For instance, an individual who rebuilds their home after a natural disaster may be adapting to
changes that have occurred as well as simultaneously increasing protection from future disasters.
Nonetheless, the differentiation is useful when thinking about coping with climate change
because many people may not be responding to currently occurring events attributable to climate
change but are instead responding to anticipated events. Thus, addressing successful coping in
the context of global climate change requires a serious consideration of prevention and
preparedness (e.g., Ball, 2008; Feldner, Zvolensky, & Leen-Feldner, 2004; Keim, 2008; Nelson,
Lurie & Wasserman, 2007).

Different literatures emphasize different types of coping responses. The stress and
coping literature has emphasized individual coping responses. Intra-psychic responses to

experienced or anticipated experiencing include such as denial, environmental numbness, or
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cognitive reappraisals, and or emotion regulation (Carver & Sheier, 1998; see section 5 in this
report). Other individual responses are behavioral such as seeking information, seeking social
support or engaging in problem solving by changing one’s habitat to adjust to climate changes,
or engaging in mitigation. In contrast research on environmental stressors and natural disasters
has been more likely to include community level responses (e.g., Gow & Paton, 2008; Peek &
Mileti, 2002). Community responses to stressors include, for instance, volunteerism and helping
neighbors cope with lack of water or destruction of one’s home. It is not uncommon for groups
to emerge after disasters that help communities cope with crises (Holahan & Wandersman, 1991;
Gow & Paton, 2008; Voorhees, 2008). These community responses may be particularly
important to consider when considering coping with the impacts of climate change given the
breadth and duration of the impacts. When considering climate change, additional specific types
of individual responses that have not typically been examined in past research may need to be
addressed such as such as abandoning social or moral order, reliance on dogmatic beliefs, or
rejecting consumer driven lifestyles (Eckersley, 2008).

There is a large and growing literature on preparedness and in particular ‘psychological
preparedness’ in the disaster and public health literatures which is arguably relevant to pro-active
coping responses (e.g., ‘Being prepared’ and keeping a ‘weather eye’ on potentially serious
future threats simply makes good sense and is sound advice across many life situations and
circumstances. In challenging life circumstances this salutary advice takes on more specific
meaning in terms of just what one should do ‘to be prepared’ for emergency situations that may
be particularly hazardous, extremely stressful or even life-threatening. In the disaster context,
‘preparedness’ is an essential component of all disaster management models and frameworks,

but typically focuses exclusively on what household preparations and actions one should take to
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protect oneself and family and to prevent or mitigate damage and human and financial costs and
loss. Psychological preparedness differs from household or physical preparedness in that what is
referred to is an intra-individual and psychological state of awareness, anticipation, and readiness
- an internal, primed, capacity to anticipate and manage one’s psychological response in an
emergency situation (e.g., Morrissey & Reser, 2003). Psychological preparedness for emergency
situations and disaster threat can be enhanced through procedures such as stress inoculation,
emotion management, and stress reduction (e.g., Australian Psychological Society, 2007;
Meichenbaum, 1996). The Australian Psychological Society, for example, has developed a
number of disaster preparedness brochures and tip sheets which use a stress inoculation approach
to assist individuals to prepare themselves as well as their households for disasters (e.g.,
Morrissey & Reser, 2007).
Moderators of coping process

Many personal and contextual variables have been theorized and tested as predictors of
individuals’ and community coping responses and many of these ate likely to be important
predictors or responding to climate change. Several examples are listed in Figure 8. .
Sometimes these variables predict appraisals and preferences for coping responses, such as when
optimism predicts the tendency to use problem-focused coping in reaction to a stressor (Scheier,
Weintraub, & Carver, 1986). At other times the constructs will moderate relations between the
variables in the model such as when the constructs predict the impact of these appraisals on the
coping response (i.e., moderates of the impact of appraisals on coping responses) and when the
construct predicts the consequences of coping responses (i.e., moderate the relations between
coping responses and outcomes; the latter are discussed in the previous section in this report on

psychological consequences of climate change). For instance, neuroticism has been shown to
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influence not only the choice of coping responses but also the impact of coping responses on
wellbeing (Bolger & Zuckerman, 1995).

Two constructs often discussed in the climate change literature are resilience and
vulnerability. In this literature resilience typically refers to the adaptive capacity of “resilient
social-ecological systems” (e.g., Nelson et al., 2007). Within psychology, in the case of
individuals, the construct of ‘resilience’ typically refers to inner strengths and coping resources
for necessary adaptation to situational demands. In the case of communities, it refers to social
strengths of a community such as in the form of pooled resources, knowledge, social supports,
and social capital (e.g., Bonanno, 2004; Haggerty, Sherrod, Garmezy, & Rutter, 1994; Luthar,
2003; Masten, 2001; Rutter, 1987, 1999; Schoon, 2006). ‘Resilience’ has, of course, become the
principal theme in the APA’s web-based help line and brochures relating to psychological advice
and guidance in the context of disasters and terrorism (e.g., American Psychological Association,
2007; Newman, 2005).

Vulnerability refers to the extent to which systems and individuals are susceptible to, and
unable to cope with, adverse effects of climate change. Vulnerability is a function of the
characteristics of climate change impacts (e.g., its magnitude and rate of change) and variation in
systems and individuals (e.g., degree of exposure to climate change impacts, individual and
community adaptive capacity, and connectedness to communities).

Consideration of social group membership illustrates how variation in resilience and
vulnerable can influence the entire adaptation processes. Adaptive responses to climate change
would be expected from differences in risk appraisals in part due to actual difference in
vulnerability for different populations (see section 3). One would expect lower status groups to

appraise impacts differently because they are objectively more likely to be impacted by climate
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change impacts because of where they live, the resources in their communities, and the roles that
they occupy (see section 1). Differences in appraisals may not just be a function of
characteristics associated with low status groups but also characteristics of higher status groups.
Although higher status groups are less likely to be vulnerable to climate change impacts, they
could overestimate the extent to which this is true and under-prepare for impacts.

Groups would also be expected to have different coping appraisals for several reasons.
Lower status groups may have lower self-efficacy due to less adaptive capacity and the roles
they occupy. Plus, their lesser power and status may result in exclusion from intervention plans
this could result in less control over their outcomes. On the other hand, high status groups,
though they may objectively have more self-efficacy and control, may overestimate the extent to
which this is true.

Finally, group differences may impact the last stage of the model illustrated in Figure 8.
That is, not only is it possible that individuals would have different adaptive responses the
individual and community impacts of adaptive responses could be different for (Hartmann &
Barajas-Roman, 2009).
Interventions

Psychology can help facilitate adaptive responses to climate change by attending to the
processes that inform those responses. As an example, interventions to aid adaptation could be
improved not only by attending to actual differences in impacts and responses between groups
but also to groups’ appraisals of impacts and responses. Interventions may be planned to address
actual group differences. Assessing appraisals can reveal gaps between the intended effects and

actual effects. Further, perceived group differences in impacts, independent of the extent to
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which they are true, could create differences in adaptive responses, thus it is useful to understand
and address the perceptions.

Research on factors that impede pro-active coping can potentially improve the success of
adaptive responses because, for many, adaptive responses are a result of anticipation of climate
change impacts. For instance, it can potentially be useful to assist individuals in setting small,
achievable, and specific goals and to highlight how alternative goals may an expectedly interfere
with proactive coping goals (Thoolen, deRidder, Bensing, Gorder & Rutten, 2008).

Recommended adaptation responses, including policy recommendations, can also be
improved by attending to the target audiences via social processes and networks that establish
and maintain two-way communication between all stakeholders. By being inclusive,
psychologists can help generate information and recommendations that are salient, credible,
readily understandable and acceptable by its intended users (e.g., Mertens, 2009). This can be
critical when there are group differences in appraisals of incidents and responses, affective
responses and motivations, and impacts of responses, as is true when considering the influence of
gender, minority status, and poverty on adaptation process.

Summary

We have attempted in this section to provide a multifaceted consideration of adaptation
and adaptation processes that illustrates the contributions that psychology can make in the
context of global climate change. Much of the material in the successive IPCC Reports and in
climate change science is framed in terms of adaptation. Yet this coverage and discourse, and
emergent initiatives and policy deliberations, reflect very little input from psychology. Many of
the prevailing understandings of adaptation in this arena do not tend to encompass psychological

perspectives, considerations, or variables described above. Yet it is also the case that much of
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the psychological literature and research noted above has not been specifically framed in terms
of climate change, though research such as that on disasters is closely related and pertinent.
Psychology can play a crucial and much-needed role in contributing to multidisciplinary efforts
to address the adaptation challenges of climate change and this need has provided a very strong
impetus for this current review.
Research recommendations
¢ In depth understanding public understandings of and responses to the threat of global
climate change that go beyond current research on “what the public thinks about climate
change or global warming,”
This research would examine how individuals are making sense of climate change and how this
sense making influence adaptation processes. Accurate documentation of these public
understandings is crucial to genuinely helpful and effective adaptation advice and assistance to
individuals and communities, and to effective and strategic mitigation policies and interventions.
e Establish comprehensive data bases in differing impact regions and policy jurisdictions
relating to the above.
This data base would refine a suite of sensitive and strategic indicator measures, and initiate a
monitoring program which can report on important changes and impacts taking place in the
human landscape in the context of climate change (commensurate with and in collaboration with
ongoing climate change science monitoring) and which can assist in the evaluation of the relative
success of various climate change policy and intervention initiatives.
e Examine how risk perceptions and psychological responses to the threat of global climate
change influence and/or mediate taking actions or initiatives related to adaptation and

engaging in environmentally significant behaviors.
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e Determine the extent to which it is possible to generalize from existing research

reviewed above, to the threat and unfolding impacts of climate change
When doing this, researchers should attend closely to spatial and temporal dimensions and the
natural and technological threat status of climate change. It may be particularly be productive to
determine this with respect to research from both natural and technological disaster phenomena.
e Document the mediating role of media coverage in public risk perceptions and associated
social processes such as social construction, social representation and social amplification
and attenuation relative to direct exposure in the adaptation process.
e Research contextual as well as dispositional and life history factors that foster resilience
and self-efficacy, as well as proactive coping, and indeed the effectiveness of such
initiatives as APA’s ‘Road to Resilience’ program of individual and community advice
and assistance, in the context of the global climate change threat and impacts.
e Examine the interrelations between adaptation processes and mitigation decisions and
actions in the context of global climate change.
This may well be one of the most important areas of contribution that psychology can make, as
these two processes have become the prevailing framework for climate change scientists and
human dimensions of global change researchers in their addressing of climate change challenges.
From adaptation to mitigation

The above review addressed the ways that past psychological research on stress and
coping and research on responding to disasters can contribute to understanding the ways that
individuals and communities adapt to or cope with current and impending impacts of climate
change. Adaptation and mitigation are related as illustrated by including mitigation efforts as

type of coping responses. The relation becomes more complicated via the feedback loops
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included in the process. Individual’s efforts to cope with climate change will change as the
impacts of climate change occur and change due to the impacts of their coping responses. Thus,
the impacts and responses to climate change represent an unfolding process. Having said this,
however, there is value in taking a close look at what psychologists know about inducing action
to limit climate change and barriers to these changes which are the topics of the next two

sections of this report.
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Section 5: Which Psychological Barriers Limit Climate Change Action?

Just as one might puzzle over the collapse of vanished regional civilizations like the
Maya of Central America, the Anasazi of North America, the Norse of Greenland, and the people
of Easter Island (Diamond, 2005), future generations may find it incomprehensible that people,
particularly in industrialized countries, continued until well into the 21* century to engage in
behavior that seriously compromised the habitability of their own countries and the planet. This
section considers psychological reasons people do not respond more strongly to the risks of
climate change by changing the behaviors that drive climate change.

Although some people in every society are changing their behavior in response to climate
change, humans in the aggregate continue to produce greenhouse gases in quantities that drive
further change. Psychology can help explain this pattern of behavior. This section focuses on a
number of important psychological barriers or obstacles that may hinder behavior change that
would be adaptive or would help to mitigate climate change, without meaning to diminish the
major role that structural barriers play. Among these are institutional barriers that include split
incentives in which one actor pays the costs of action while another gets the benefits (energy
efficiency retrofits in rental housing is a classic example) and regulatory restrictions (as when an
electric utility cannot get credit for investments in energy efficiency and must instead suffer a
loss on revenue). A typical cultural barrier to change is the widespread social expectations in
some countries and communities about what kind of house or car one must have to be seen as
successful. Barriers in the physical environment include the difficulties of reducing home
heating in a cold climate, of avoiding car use in a sprawling suburb, and of increasing the energy
efficiency of certain older buildings. Economic barriers include the difficulty low-income

households and small businesses have in getting the capital needed for retrofitting their homes



124

and offices. In addition, obtaining useful information about how most effectively to reduce
emissions in an individual’s or organization’s specific situation (a particular building, for
example), can be difficult. These and other structural barriers to change (that is, barriers that
exceed a person’s influence) can restrict the ability to engage in actions that would mitigate
climate change.

In addition to these structural barriers, and sometimes combining with them, are barriers
that are completely or largely psychological. As discussed further in the next section, both
structural and psychological obstacles need to be removed for significant behavioral change to
occur. The fabled gap between attitude (“I agree this is the best course of action”) and behavior
(“but I am not doing it”) is caused by both structural and psychological barriers to action. Many
of the psychological barriers to climate change behaviors are less well documented than the
structural ones. However, evidence for many of them exists in the context of other pro-
environmental behaviors, so they may also operate in relation to limiting climate change.

The psychological obstacles to adequate (carbon-neutral) climate-change adaptation are
described in a broad sequence that begins with genuine ignorance through increasing awareness
and intention to act which, however, are hampered by one psychological process or another, to
tentative, incomplete adaptation choices that are subject to social and other obstacles. This
sequence has not been tested. Like other proposed psychological sequences, they may not
always occur in the same order, and they may not operate the same way in every culture or
context. We use this sequence as a way to organize and provide structure to the list of barriers.
General sequence of psychological barriers

Ignorance. For a proportion of the population, ignorance of climate change may be a

barrier to action, just as people often are unaware of other aspects of their surroundings (e.g.,
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Gifford, 1976). The poll (Pew Research Center, 2006) described earlier showed that in many
countries respondents answer “don’t know” to questions about climate change. In the United
States and some other countries, significant minorities of the population do not see climate
change as a significant problem and many of these people may simply remain unaware of the
issue. This proportion of the global population is not likely to take actions aimed at ameliorating
climate change.

A second dimension of ignorance is a lack of knowledge about which specific actions to
take. Most people in most countries are not ignorant of the problem, in the sense of the previous
paragraph, but many or even most of those who are aware of the problem may not know which
specific actions they can take. Taking this a step further, a very large number of people may not
know which actions will have the most beneficial impacts.

Uncertainty. Experimental research on resource dilemmas demonstrates that perceived
or real uncertainty reduces the frequency of pro-environmental behavior (e.g., de Kwaadsteniet,
2007; Hine & Gifford, 1996). Participants, perhaps acting in short-term self interest, tend to
interpret any sign of uncertainty, for example in the size of a resource pool or the rate at which
the resource regenerates, as sufficient reason to act in self interest over that of the environment.
Uncertainty about climate change probably functions as a justification for inaction or postponed
action related to climate change. Moreover, presentations of level-of-confidence phrases from
the most recent IPCC assessment led many individuals to interpret the phrases as having a lower
likelihood than the IPCC report intended (Budescu, Broomell, & Por, 2009). Thus, well-meant
efforts by climate-change experts to characterize what they do and do not know led to systematic

underestimation of risk. Yet a certain degree of uncertainty is an inescapable element of any
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honest climate model. Scientists are left with the problem of how to present the risk honestly
while not promoting misguided optimism and justifying inaction.

Mistrust and reactance. Ample evidence suggests that many people distrust risk
messages that come from scientists or government officials (e.g., MacGregor, Slovic, Mason,
Detweiler, 1994). Moreover, reactance, the reaction against advice or policy that seems to
threaten one’s freedom, is based in part on a lack of trust of those who give the advice or set the
policy (Eilam & Sulieman, 2004). Testing scientific models can be difficult because in many
cases they make predictions about the distant future. Moreover, certain organized interests seek
to promote mistrust of the scientific consensus on climate change and create opposition to
mitigation (cf. McCright, 2007). Psychologists can help by increasing understanding of the
bases of mistrust of scientists and scientific information and by helping to craft messages that
address concerns. Trust, on the other hand, is important for changing behavior, particularly
when a person believes that change involves a cost. Behavior change requires that one trusts
others not to take advantage and that the change is effective, valuable, and equitable (e.g., Brann
& Foddy, 1987; Foddy & Dawes, 2008).

Denial. Uncertainty, mistrust, and reactance easily slide into active denial (as opposed to
denial in the psychodynamic sense of the term). This could be denial of the existence of climate
change and human contribution to climate change, and could include more specific denial of the
role that one’s behavior or one’s group’s behaviors has in harming others. Polls vary, but a
substantial minority of people believes that climate change is not occurring, or that human
activity has little or nothing to do with it. In the case of climate change, some people actively
deny that climate presents any problem. For example, a news story in US4 Today about several

environmental presentations at APA 2008 in Boston (Jayson, 2009) drew 115 reader responses.
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A content analysis of the comments showed that about 100 of the responses essentially denied
that a problem existed; two typical explanations were that climate change is a problem invented
by “scientists who are pursuing a phantom issue,” and that they are ignoring research that clearly
shows that the problem is overestimated or does not exist. One reader’s comments are typical of
the emotional intensity experienced by some deniers:

“It figures that a bunch of psychologists need to mess with people's heads to get them to
fall in line with this 'eco-friendly' nonsense... ‘News stories that provided a balanced view of
climate change reduced people's beliefs that humans are at fault.” Yep, there ain't nothing more
that enviro-crazies hate than balanced news reporting.”

Obviously, this sample of 115 comments is not representative of the whole population,
but it does represent that of a voluble segment of US society. How does a more representative
sample think? Many say that climate change is important, but when asked to rank it against
other issues, they assign it low importance. Vasi (2009) characterizes public support for
sustainable development and the actions and sacrifices necessary to curtail climate change as “a
mile wide, but an inch deep,” adopting a phrase first used by Smillie & Helmich (1999) to
describe public support for foreign development assistance. This is consistent with the results of
the two Pew Project polls mentioned earlier: As many as 75%-80% of U.S. respondents say that
climate change is an important issue, yet they place it 20" out of 20 compared to other issues. In
sum, many US citizens “don’t seem to mind addressing the economic cost of climate change, as
long as it doesn’t come out of their own pockets” (“Warming to the topic,” 2009, p. 4).

The ideas of terror management theory (e.g., Goldenberg, Pyszczynski, Greenberg, &
Solomon, 2000) suggest that people may deny the problem because it is a reminder of one’s

mortality and enhances efforts to validate one’s beliefs and efforts to bolster self-esteem.
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Research applying this to concerns about the environment illustrated that increased mortality
salience resulted in decrease concern about protecting the environment among those who did not
derive their self-esteem from the environment and had the opposite effect on those who derived
their self-esteem from the environment (Vess & Arndt, 2008).

Better knowledge about the emotional element to some people’s rejection of climate risks
is needed (see Section 1 of this task force report) and reasons for denial. It should help in the
design of more effective ways to characterize these risks (Comeau & Gifford, 2008; Moser &
Dilling, 2007a).

Judgmental discounting. Discounting in this sense means undervaluing future or distant
risks (see Section 1 for reasons for this process). In the current context, it means discounting the
importance of climate change in temporal and spatial terms. A study of over 3000 respondents
in 18 countries, showed that environmental conditions are expected by everyday individuals to
become worse in 25 years than they are today (Gifford et al., 2009). This trend held in every
country except two. Although this belief corresponds to scientific assessments of the impacts of
climate change, it can also justify inaction because of a belief that changes can be made later.
The same study found that individuals in 15 of the countries believed that environmental
conditions are worse in places other than their own. This study and others (e.g., Uzzell, 2000)
demonstrate that temporal and spatial discounting of environmental problems occurs. Although
conditions often may be objectively worse in other areas of the globe, this tendency occurs even
in places that are objectively similar, such as among inhabitants of English villages a few
kilometers apart (Musson, 1974). If conditions are presumed to be worse elsewhere, individuals

might be expected to have less motivation to act locally.
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Place attachment. Individuals may be more likely to care for a place to which they feel
attachment than for one they do not. If so, weaker place attachment should act as an obstacle to
climate-positive behavior, and populations with a history of geographic mobility would be
expected to care less for their present environments. The evidence is mixed: place attachment is
not always associated with pro-environmental behavior (Clayton, 2003; Uzzell, Pol, & Badenas,
2002; Gifford et al., 2009). The role of place attachment is likely to be complex, but probably
acts as an impediment to action in some populations, as is perhaps indicated by local opposition
to wind farms in some areas, even where there is strong support for other pro-environmental
policies.

Habit. Individuals exhibit what might be called behavioral momentum. William James
(1890) called habit the “enormous flywheel of society,” although he viewed this stability of
action in positive terms; in terms of climate change, current habits are less benign. Habit may be
one of the most important obstacles to the mitigation of climate change impacts (e.g., Hobson,
2003).

Many habitual behaviors are extremely resistant to permanently change (e.g., eating
habits), and others are slowly changed (e.g., use of seat belts) (Maio et al., 2007). Ensconced
habits do not change without a substantial push; priming and even attitude change often do not
lead to behavioral change. For some people, behaviors that form part of the human contribution
to climate change (e.g., the use of cars) are habitual and difficult to change (e.g., Aarts &
Dijksterhuis, 2000; Bamberg & Schmidt, 2003; Klockner, Matthies, & Hunecke, 2003;
Loukopoulos, Jakobsson, Gérling, Meland, & Fujii, 2006), although not impossible (e.g.,
Matthies, Klockner, & Preissner, 2006). For example, temporarily forcing car drivers to use

alternative travel modes has induced long-term reductions in car use (e.g., Fujii & Gérling,
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2003). For many people, of course, car use is nearly essential because of the structure of human
settlements, but very large numbers of people do a have choice, and choose not to purchase a
low-carbon car or to take alternative transportation. For others, simple habit is the barrier to
change.

Perceived behavioral control. Because climate change is a global problem, many
individuals understandably believe that they can do nothing about it. This is the well-known
collective action problem (Olson, 1965). Stated in psychological language, people sometimes do
not act because they perceive that they have little behavioral control over the outcome. For
example, perceived behavioral control can be a very strong predictor (r = .50-.60) of whether or
not a person chooses to take public transportation instead of a private car (e.g., Heath & Gifford,
2002; Kaiser & Gutscher, 2003).

Perceived risks from behavioral change. What might happen to individuals who decide
to consider changing their behavior as a step toward reducing their greenhouse gas emissions?
Potentially, changing behavior of any sort holds at least six kinds of risk (Schiffman, Kanuk, &
Das, 2006). First, functional risk refers to whether the adaptation will work: if one purchases, for
example, a plug-in electric vehicle (PHEV) it may, as a new technology, have battery problems.
Second, physical risk refers to the danger that one might face: Is this PHEV as crash-safe as the
SUV traded in to buy the PHEV? Third, financial risk refers to the potential for costs that are not
outweighed by benefits: the PHEV’s purchase price includes a premium over equivalent gas-
powered vehicles; will money buying and operating it be lost? Fourth, social risk refers to
potential damage to one’s ego or reputation: if one buys a PHEV, will friends laugh? They may
invoke any of the first three risks as my failure to reckon carefully. The fifth risk, which follows

the fourth closely, is the psychological risk. Once rebuked, teased, or criticized by one’s
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significant others, one’s ego may suffer some damage. Sixth, time (lost) can be a risk. If the
time spent planning and adopting the adaptation does not result in personal or environmental
benefits, it would be wasted.

Tokenism and the rebound effect. Once individuals move from environmental numbness,
denial, discounting, and habit toward impactful changes because they believe that they do have
some behavioral control and sense that their own community, to which they feel some
attachment, might be threatened and the risks of behavioral change are not overly threatening,
they may begin to engage in some behavioral changes. Apart from the fact that some climate-
change-related behaviors are easier to change than others, but have little useful import. Some
people will favor these actions over higher-cost but more effective actions. This has been called
the low-cost hypothesis (e.g., Dieckmann & Preisenddrfer, 1992; see also Kempton et al., 1985).
Some will undertake low-cost actions that have relatively little effect in terms of mitigation. Pro-
environmental intent may not correspond with pro-environmental impact (Stern, 2000). A
further problem is the rebound effect, in which after some saving or effort is made, people erase
the gains. For example, persons who buy a fuel-efficient vehicle may drive further than before,
when they owned a less-efficient vehicle. The phenomenon has been called the Jevons Paradox
(Jevons, 1865) and the Khazzoom-Brookes Postulate (Brookes, 1990; Khazzoom, 1980).

Social comparison, norms, conformity, and perceived equity. People routinely compare
their actions with those of others (Festinger, 1954), and derive subjective and descriptive norms
from their observations (e.g., Heath & Gifford, 2002) about what is the “proper” course of
action. This phenomenon has been recognized in the theory of planned behavior (Ajzen, 1991),
and applied to pro-environmental interventions (e.g., Cialdini, 2003). It can create a barrier to

action. For example, in experimental resource dilemmas, when any sort of inequality or inequity
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(real or perceived) exists, cooperation declines (e.g., Aquino, Steisel, & Kay, 1992). The many
criticisms of Al Gore’s large residence, rooted in social comparison, have been employed as a
justification for inaction by others.

Similarly, peer norms are a strong influence. For example, when homeowners are told
the amount of energy that average members of their community use, they tend to alter their use
of energy to fit the norm (Schultz, Nolan, Cialdini, Goldstein, & Griskevicius, 2007), increasing
or decreasing their energy use accordingly. The increases can be prevented by giving low energy
users positive feedback about using less energy.

Conflicting goals and aspirations. Everyone has multiple goals and values (e.g.,
Schwartz, 1992; Lindenberg & Steg, 2007), and goals that involve more production of
greenhouse gases can trump goals that support using less. For example, many parents drive their
children to school to protect them, when walking is an option. Many people want to relax and
rest, and do so after flying to an attractive vacation spot. The common goal of “getting ahead”
often means engaging in actions that run counter to the goal of reducing one’s climate change
impacts: buying a very large house, or flying frequently by choice.

Belief in solutions outside of human control. Some people take no climate-related action
because they believe that one of the traditional religious deities or Mother Nature either will not
let them down or will do what he/she/it wishes anyway. For example, interviews with Pacific
Islanders who live on very low-lying atolls found that one group is already purchasing higher
ground in Australia, while another trusts that God will not break the Biblical promise never to
flood the Earth again after the flood that Noah and his entourage endured (Mortreux & Barnett,
2009). One also hears more secular beliefs expressed by some people that Mother Nature will

take a course that mere mortals cannot influence.
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Summary

Many structural and psychological barriers stand in the way of behavioral changes that
would help limit climate change. Many people are taking action in response to the risks of
climate change, but many others are unaware of the problem, unsure of the facts or what to do,
do not trust experts or believe their conclusions, think the problem is elsewhere, are fixed in their
ways, believe that others should act, or believe that their actions will make no difference or are
unimportant compared to those of others. They may be engaged in token actions or actions they
believe are helpful but objectively are not. They have other worthy goals and aspirations that
draw their time, effort, and resources, or external factors beyond human actions or control will
address the problem. Some or all of the structural barriers must be removed but this is not likely
to be sufficient. Psychologists and other social scientists need to work on psychological barriers.
Research suggestions
1. Many of these barriers are derived from studies of pro-environmental behavior, resource
management studies, or sustainability studies, rather than specifically in climate-related studies,
which are still not numerous in the psychological literature. Each barrier should be studied in the
climate context.
2. The section presumes or proposes that the barriers occur in a broad sequence. To what extent
do the barriers occur in sequence? What sequence? How does this vary for different population
segments, particular behaviors, and in various cultures?
3. Are the barriers cumulative? That is, if a person is faced with more of the barriers, is he or she
less likely to engage in climate adaptation and mitigation?
4. Which approaches will be most effective in overcoming each barrier? For which segments of

the population, which particular climate-related behavior, in which cultures? These approaches
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might include various policy incentives, policy disincentives, modeling, and communication
strategies.
5. Outright denial of the problem remains the position of a small but vocal segment of US and
other societies. What is the basis of this denial? How is it best dealt with?
6. How can perceived behavioral control, which is understandably low for this problem, be
increased?
7. A paradox exists in that scientific assessments must, to have integrity, be couched in terms
that include some measure of uncertainty, while laypersons have a tendency to interpret
uncertainty broadly enough to justify inaction. How can this uncertainty paradox be resolved so
that needed actions are undertaken by laypersons?
8. Changing behavior often is perceived as risky, at least socially or financially. How can
climate-related behavior changes be made to seem (and to be) less risky?
9. Mistrust of science and government is not uncommon, and often leads to reactance. How can
trust be built?
10. Behavior change in the climate context often is presented and viewed in terms of needed
sacrifices. Which behavior changes, presented in which ways, might be viewed in more positive
terms, as personal gain for self and society?
From barriers to change

Although there are extensive structural and psychological barriers to change,
psychologist, sometimes alone but often and in collaboration with others, have done much
research and participated in many interventions designed to encourage environmentally
significant and responsible behaviors. Often knowledge of the barriers noted above can help

overcome them. The next section reviews ways that psychologists can assist in limiting climate
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change by encouraging encourage environmentally significant and responsible behaviors, one

important element of mitigating of climate change.
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Section 6: How Can Psychologists Assist in Limiting Climate Change?

Climate change now occurring globally is driven by a variety of human actions. The
proximate causes include burning fossil fuels, clearing forests, raising cattle, and other actions
that release greenhouses or change the reflectivity of Earth’s surface. These actions in turn result
from other human activities, including government policies, population increases and migrations,
economic development activities, and the behavior of individuals and households as consumers,
members of organizations, and citizens—and in turn from underlying human attitudes,
predispositions, social and economic structures, and beliefs. Psychological science would seem
indispensible for understanding and finding ways to change at least some of these human
behaviors. Nevertheless, psychologists have rarely been consulted by climate policy decision
makers. This section discusses what psychology can contribute to changing the human activities
that drive climate change, briefly summarizes what psychology has learned and sets out a list of
research activities through which psychological science can be useful.

What psychology can contribute

Psychology can contribute by improving the implementation of each of the major
approaches to changing environmentally significant behavior. The following typology, based on
the work of Kauffman-Hayoz and Gutscher (2001), suggests the possibilities:

¢ (Command and control (e.g., environmental regulations; appliance and automotive fuel
efficiency standards)

e Economic instruments (e.g., energy taxes, solar energy tax credits)

¢ Infrastructure instruments (e.g., new energy-efficient technology, mass transit, zero net

energy building design)
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e Institutional arrangements (e.g., establishing markets for emission permits, certification
or labeling systems, public-private agreements)

e Communication and diffusion techniques and methods (e.g., providing information,
persuasion, advertising, person-to-person contact)

Psychology is a major source of insight into the ways communication and diffusion
instruments work, and it can also potentially offer insights into the ways people, especially
individuals and households, respond or fail to respond to the other kinds of policy approaches.
For instance, it can illuminate the sources of citizen support of or opposition to regulations;
taxes, and new energy technologies; help estimate the market penetration of new consumer
technologies and building designs and help in making them more useful and attractive; identify
behaviors that could facilitate or frustrate new institutional arrangements. Before summarizing
what psychology has learned and could learn, we note three general kinds of contributions the
discipline can make to mitigating anthropogenic climate change.

1. Better models of behavior based on empirical analysis. All the above policy
approaches embody implicit theories of behavior change (e.g., that people can be counted on to
follow regulations, that they do what is economically most advantageous, that useful
technologies are readily adopted, etc.). Policies are often undertaken based on implicit
assumptions that one or another of these theories adequately captures behavioral reality.
Although they all contain grains of truth, none is nearly complete, and they can mislead (see,
e.g., Stern, 1986; Wilson & Dowlatabadi, 2007; Lutzenhiser, 2009). For example, economic
policy instruments such as changes in energy prices or financial incentives for investing in
energy-efficient appliances or motor vehicles do change behavior in the expected directions, but

the effect is usually much smaller than economic models predict. This so-called energy
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efficiency gap—the difference between actual behavior and what a simple economic theory of
cost minimization would predict—is quite large (McKinsey, 2007), and also varies widely with
the behavior (e.g., which appliance is being purchased; Ruderman, 1985). Psychology can help
explain this phenomenon because many of the possible explanations for it involve cognitive and
affective processes (see below). In addition, research methods from psychology are useful for
understanding the choice processes. Policy makers are increasingly coming to recognize that the
dominant physical-technical-economic model of energy use is incomplete and are turning to
behavioral scientists for better conceptual models and for advice on how to implement them so
as to make policies and programs more effective (Wilson & Dowlatabadi, 2007; Darnton, 2008;
Lutzenhiser, 2009).

Psychology can help develop both descriptive models and models of behavioral change.
Descriptive models of individual behavior delineate the role of internal factors (e.g., knowledge,
feelings, values, attitudes) and external factors (e.g., physical and technological infrastructure;
political, social and cultural factors; economic incentives; social influences and models) in
environmentally significant behavior (e.g., Black, Stern, & Elworth, 1985; Kollmuss &
Agyeman, 2002; Gardner & Stern, 2002; Guagnano, Stern, & Dietz, 1995). Descriptive models
of behavior in groups may explicate the conditions under which groups will or will not provide
public goods or fall prey to the commons dilemma (e.g., Messick & Rutte, 1992; Williams,
Harkins, & Karau, 2003).

Models of change can address the effects of efforts to influence behavior in individual or
group settings. For example, responses to persuasive messages depend in part on characteristics
of the individuals receiving them. For instance, “guilt appeals” (information that indicates that a

person or one’s social group have caused harm to the environment) have different affective
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consequences dependent upon the extent to which the environment is important to the recipients
(Mallett, 2009) and can even backfire for individuals whose self-esteem is not dependent upon
their impact on the environment (Brook & Graham, 2009).

Generally, when psychological constructs are included in models of change, they can
show how the effects of policy interventions depend on social influences on behavior and by
characteristics of the target actors, including their motives, values, beliefs, and cognitive and
affective processes. Psychology can thus increase the practical usefulness of empirical analyses.
It can help replace simplistic assumptions with empirically supported ones (Gardner & Stern,
2002; Nolan et al., 2008) and uncover important opportunities for intervention that have not been
revealed by the dominant policy theories. For example, empirical analysis of incentive programs
for home weatherization has shown that although the size of the incentive makes a difference, the
effect of a particular incentive is strongly affected by the way the incentive program is marketed
and implemented (see below).

2. Better understanding of individuals and households. While much national policy is
focused on the behaviors of large organizations such as power and manufacturing companies,
individuals and households are a major source of environmental damage, and account for nearly
40% of direct energy consumption in the United States through activities in homes and non-
business travel (Vandenbergh, 2005; Gardner & Stern, 2008), and an additional share indirectly
through their purchases of non-energy goods and services that take energy to produce and
distribute. Implicit theories of behavior change that may apply well to large corporations may
not apply so well to individuals and households for various reasons, such as individuals’
affective responses to available choices and the relatively high cost to individuals of getting

actionable information compared to the potential benefits. For example, it may cost almost as
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much in time and effort to find competent professionals to retrofit a home for energy efficiency
as it does for a large commercial building—but the energy savings from the improvements will
be much greater in a large building.

Attention to individuals is important because the effectiveness of interventions may
depend on the match with characteristics of individuals and households. There are a variety of
important individual and household differences: income; household size and life cycle stage;
geographical relationships between home and travel destinations; home ownership status; and
cognitive, affective, and personality differences, among others. Market researchers are among
those who think about such individual and household differences. Psychological research can
refine market research categories by investigating which of these differences matter most for
changing which behaviors and how social, economic, and technological contexts affect behavior.

Better understanding of individuals also matters because their behavior in organizations,
as citizens (e.g., political action), and as participants in cultural changes can have effects beyond
their individual use of energy. Psychology, along with other social science disciplines, can
contribute to understanding these sorts of actions. For example, public acceptance can be a
serious barrier to the deployment of new technologies to limit climate change (e.g., nuclear and
wind energy, “geoengineering” planetary systems). On the other hand, pro-environmental values
and worldviews regarding protection of the environment or responsibilities to future generations
that are held by individuals or shared within cultural or subcultural groups can provide a basis for
support of policies and technologies for limiting climate change.

3. Evaluation methods. Psychologists have pioneered evaluation methodology.

Program evaluation involves the systematic way of testing the effects of programs and their

implementation on intended and unintended outcomes. Recent developments in evaluation
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research, such as logic models (e.g., http://meera.snre.umich.edu), allow for analysis of

interventions through a full chain of events, from available resources to outcomes, considering
planned and desired activities, targeted audiences, outputs, and outcomes, in relation to short,
intermediate, and long-term objectives (e.g., changes in knowledge in the target audience,
increases in the number of homes taking targeted actions, and decreases in energy consumed).
Evaluation can be applied at each step in a model.

Evaluation methods can help those designing interventions to avoid pitfalls and learn
from past experience. Reviews of interventions in public health can provide useful insights
because of what has been learned about community based interventions (e.g., Merzel &

D’ Afflitti, 2003) and because some of the behaviors (e.g., biking rather than driving) are relevant
to climate change (e.g., Sallis, Bauman, & Pratt, 1998).
What psychology has learned

More than a century of psychological research has considered a great variety of
intrapsychic factors, such as values, motives, emotions, personality traits and states, cognitive
styles, which might explain variations in environmentally significant behavior (ESB). Numerous
interpersonal factors have also been identified, including social norms, social comparison,
affiliation, and interpersonal persuasion. Some researchers have emphasized the roles of external
rewards and punishments. Still others use combinations of these types of explanatory factors.
Many of these variables have potential explanatory value for ESB (see Wilson & Dowlatabadi,
2007; Darnton, 2008).

A body of research since the 1970s has focused on developing and testing theories of pro-
environmental behavior. Much of this work can be grouped under two broad rubrics that

emphasize the role of individualistic and of altruistic motives. Theories based on individualism
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presume that individuals maximize their material welfare, subjective well-being, or utility. Early
psychological research in this mode applied operant conditioning theory to household energy use
(e.g., Geller, Winett, & Everett, 1982; for a recent review, see Lehman & Geller, 2004). More
recently, psychologists have applied the Theory of Reasoned Action, later developed into the
Theory of Planned Behavior (Ajzen, 2005; Ajzen, & Fishbein, 1975; 1980). Altruism-based
theories often proceed from the observation that the global environment is a commons in which
pro-environmental actions generally present greater costs than benefits to the individual,
suggesting that motives beyond individualism may be necessary to engage such behavior. These
approaches focus on variables such as environmental consciousness (e.g., the New Ecological
Paradigm; Dunlap & Van Liere, 1978; Dunlap, Van Liere, Mertig, & Jones, 2000), prosocial
moral norms (Schwartz, 1992), and self-transcendent values (e.g., the Value-Belief-Norm theory
proposed by Stern et al., 1999). These two perspectives are not mutually exclusive. Some
definitions of utility are expansive enough to include internalized altruistic concerns. In fact, a
recent meta-analysis found that variables from both types of theories had unique explanatory
value across a set of ESBs (Bamberg & Moser, 2007).

Many other models of behavior are also of potential value for understanding the adoption
of new ESB. Some of these investigate the roles of the full set of human values and social
motives as defined in value theory (Schwartz, 1992) and in research on social value orientation
(e.g., Van Lange, Rusbult, Semin-Goossens, Gorts, & Stalpers, 1999; Van Lange & Joireman,
2008). Some emphasize social normative influences (Cialdini, 2003; Goldstein, Griskevicius, &
Cialdini, 2007). Some focus on stages of intentional behavioral change (e.g., pre-contemplation,
contemplation, preparation, action, maintenance, termination, see Pallonen, Prochaska, Velicer,

Prokhorov, & Smith, 1998). Others apply social network and innovation-diffusion theories that
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describe how ideas and actions spread through populations (e.g., Rogers, 2003), model processes
of change in habits (Hobson, 2003; Maio et al., 2007), and elaborate systems theories that model
transformational and incremental changes that may be often prompted by encountering problems
(Darnton, 2008).

Much research has been empirically focused on particular types of ESB or on ESB in
general, without necessarily testing theory. Although some of these analyses presume that ESB
is a single coherent entity (e.g., Kaiser, 1998; Kaiser & Gutscher, 2003), considerable evidence
points to the value of distinguishing subclasses of ESB that have different determinants (e.g.,
Black et al., 1985; Stern, 2000). In this discussion, we distinguish four topics that have been
studied separately: (1) the determinants of aggregate environmentally significant consumption by
households; (2) the determinants of variation in adoption of environmentally significant
behaviors (ESB), and particularly in behaviors that reduce greenhouse gas emissions by
individuals and households; (3) responses to interventions to change these behaviors; and (4) the
determinants of support for organizational actions, public policies, and cultural changes. The
available evidence suggests that these distinctions matter, in the sense that psychological
constructs that are enlightening in some of these areas sometimes have little explanatory value
for others.

1. Determinants of environmentally significant consumption. The overall level of
environmentally significant consumption in households is largely determined by non-
psychological factors such as household income, size, and geographic location, which in turn
affect other major determinants of overall consumption, such as home size and ownership of
motor vehicles and appliances (Gatersleben, Steg, & Vlek, 2002; Hunecke, Haustein, Grischkat,

& Bohler 2007). Psychological factors can affect overall consumption levels—there are
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households that lead much “greener” lives than their neighbors because of strong environmental
values commitments—but at present, these households are not numerous enough to affect
national analyses (Abrahamse, Steg, Vlek, & Rothengatter, 2005). At present, the main value of
psychological explanatory constructs lies in the following areas.

2. Variations in environmentally significant behaviors (ESB). As already noted, some
researchers study ESB as a single class while others consider different types of ESB separately.
Many studies have focused on specific in-home energy use behaviors, travel behaviors,
investments in home weatherization, and other ESBs. We observe that the amount of research
attention given to ESBs has related more closely to ease of measurement than to the
environmental importance of the behavior. Consequently, some behaviors that make major
contributions to a household’s carbon footprint, such as choices of home location and size, motor
vehicles, and major appliances, have received very little attention in behavioral research.

A great many studies have demonstrated the explanatory value of various psychological
constructs for various climate-related behaviors. For example, a recent meta-analytic review of
57 datasets (Bamberg & Moser, 2007) found that proenvironmental behavioral intentions were
strongly and independently predicted by perceived behavioral control, attitude, and personal
moral norms. Effects on self-reported behaviors were indirect, and weaker than effects on
intentions. The review did not specify the behaviors covered in the datasets. Some research has
attempted to develop models that can be applied to integrate across multiple behavioral types
(e.g., Black et al., 1985) or to incorporate multiple theoretical perspectives (e.g, Harland, Staats,
& Wilke, 2007; Klockner, Matthies, & Hunecke, 2003; Wall, Devine-Wright, & Mill, 2007).
Considering that some very important ESBs have been rarely studied, it is premature to draw

conclusions about the relative importance of variables or theories for explaining ESB generally.
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There is evidence that the importance of psychological and psycho-social (sometimes
called personal) variables is behavior specific. Black et al. (1985) presented evidence that the
more strongly constrained an energy-saving behavior is by household infrastructure, financial
cost, or other contextual variables, the weaker the explanatory power of personal factors. In a
refinement of that argument, Guagnano, Stern, and Dietz (1995) concluded from evidence on
recycling that contextual constraints can push behavior strongly in either pro- or anti-
environmental directions, and that personal factors such as values, beliefs, and norms have the
greatest explanatory power when external constraints are weak in either direction. In this view,
the explanatory value of psychological variables is context-dependent, and the greatest
explanatory value of these factors is likely to be found in niches where behavior is relatively
unconstrained by stronger forces (Gardner & Stern, 2002). The issue remains open for further
research. Psychological constructs are also relevant for understanding environmentally
important citizenship actions, such as public support for, opposition to, and activism about
environmental policies (see below).

In sum, many psychological constructs have been shown to have explanatory value for at
least some ESBs. However, this does not demonstrate their explanatory value for differences in
GHG emissions. Many of the most GHG-intensive consumer behaviors have been little studied,
and they may be strongly affected by contextual factors. We do not yet know how much
explanatory value psychological constructs can add in explaining these behaviors beyond the
explanatory value of contextual variables. Thus, it is important for psychological research to
expand its focus to include more studies of environmentally important behaviors.

3. Responses to interventions. Psychological research on interventions has focused

mainly on communication and diffusion instruments such as information and persuasive appeals,



146

and secondarily on financial incentives. Knowledge about how communication and diffusion
instruments work—or fail to work—is important because mass media persuasion and
information campaigns have been notably ineffective as they have normally been employed.
Information effects have been studied in residential energy consumption (e.g., Abrahamse et al.,
2005) and travel mode choice (e.g., Bamberg & Moser, 2007). Studies generally find that
information techniques increase knowledge but have minimal effects on behavior. However,
immediate or frequent (e.g., daily) energy-use feedback has yielded energy savings of 5-12% in
homes, often lasting 6 months or more (Fischer, Greitemeyer, & Frey, 2008). This kind of
information is believed to be more effective because it is specific to the individual’s situation and
is conducive for learning how to achieve the savings. The behavioral psychologists who
pioneered feedback research in the 1970s (Geller et al., 1982) emphasized that it links the
financial consequences of energy use more closely to behavior by showing the costs immediately
or daily, rather than via the delayed consequences represented in a monthly energy bill. The fact
that feedback effects are observed very quickly suggests that they are achieved by changes in the
use of household equipment rather than by the adoption of more energy-efficient equipment.
Psychologists have also studied interventions that employ social motives, for instance by
modeling energy-conserving behavior (Winett et al., 1982; Aronson & O’Leary, 1983), using
messages from friends (e.g., Darley, 1978), employing social marketing techniques (e.g.,
McKenzie-Mohr & Smith, 1999), and making appeals to prosocial goals (Krantz & Kunreuther,
2007) or social norms (e.g., Cialdini, 2003). Such studies have demonstrated effects in
controlled field settings with frequently repeated energy-using actions, but have not been studied

as potential influences on actions that account for large portions of household energy budgets.
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Knowledge of the processes that determine the effects of communication instruments can
help design these interventions. For instance, an information campaign may be assumed to work
by increasing the sense of self-efficacy in those receiving information. If the intervention fails,
empirical analysis could determine whether the campaign failed to build this self-efficacy or
because changes in self-efficacy were insufficient to change behavior. Knowing which part of
the process failed can help in designing a more effective campaign.

Psychologists and other researchers have also studied the effects of interventions that
change financial incentives, for example, by time-of-use electricity pricing, rewards for reduced
energy use, and financial incentives for investments in residential energy efficiency (e.g.,
Heberlein & Baumgartner, 1978; Staats, Harland, & Wilke, 2004; Abrahamse et al., 2005). An
important contribution of this work has been to improve on simple economic models that
presume a constant response to changes in financial cost (i.e., price elasticity) regardless of their
form or implementation. In fact, price responses vary with the particular choice (e.g., which
appliance is being purchased; Ruderman, 1985) and with the ways incentive programs are
implemented. Household responses adoption of home weatherization measures in response to
incentives commonly varies by a factor of 10 or more for the same incentive depending on
program implementation (Stern et al., 1986). Among the non-financial factors that account for
this variation are the convenience of the program and the degree to which it reduces cognitive
burdens on households, such as those imposed by the need to find a competent contractor
(Gardner & Stern, 2002).

Perhaps the highest-impact contribution to limiting climate change that has been
observed from the kinds of nonfinancial interventions psychologists typically consider was

achieved by combining them with financial incentives in home weatherization programs. Multi-
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pronged interventions that combined strong financial incentives, attention to customer
convenience and quality assurance, and strong social marketing have led to weatherization of
20% or more of eligible homes in a community in the first year of a program—results far more
powerful than achieved by the same financial incentives without strong nonfinancial program
elements (Stern et al., 1986; Hirst, 1987).

Behavioral research on intervention suggests that the barriers to household behavior
change vary with the behavior and the individual. The most effective interventions, therefore,
are those that are tailored to the target individual or household or that address all the significant
barriers that matter in a target population by combining intervention strategies, such as
information, personal communication, mass-media appeals, convenience, financial incentives,
and other strategies as the situation requires (Gardner & Stern, 2002; McKenzie-Mohr, 2006;
Stern, 2008). Many of the shortcomings of policies based on only a single intervention type,
such as technology, economic incentives, or regulation, may be surmountable if policy
implementers make better use of psychological knowledge. Similarly, the shortcomings of
communication and diffusion instruments can be addressed by combining them with other policy
instruments. It is possible to plan effective interventions on the basis of the multiple-barriers
principle and context-specific knowledge of barriers to a target behavioral change (e.g., Matthies
& Hansmeier, 2008).

4. Organizational, policy, and cultural change. Psychologists have not yet conducted
much empirical research related to reducing greenhouse gas emissions resulting from
organizational actions or on psychological factors affecting change at the levels of policy and
culture that can mitigate climate change. However, individual attitudes, beliefs, values, and

emotional reactions can affect organizational and collective actions in firms, communities, and
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governments and have been shown to affect acceptance of policy measures and technologies
(e.g., Jakobsson, Fujii, & Gérling, 2000; Clark, Kotchen, & Moore, 2003; Schade & Schlag,
2003; Nilsson, von Borgstede, & Biel, 2004; Steg, Dreijering, & Abrahamse, 2005; Matthies,
2008). In the longer term, various formal and informal educational experiences may also
contribute to cultural changes and increased public support for policies to limit climate change.

Only a few psychological studies so far have been examined energy conservation in
organizations (e.g., Siero, Bakker, Dekker, & Van Den Burg, 1996; Daamen, Staats, Wilke, &
Engelen, 2001; Griesel, 2004; Matthies & Hansmeier, 2008). However, a growing body of
research concerns the effects of values, attitudes, beliefs, and worldviews on public support for
and activism about environmental policies. These studies show that public support for policies
to limit climate change is associated with environmental values and worldviews (Dunlap & Van
Liere, 1978; Dunlap et al., 2000; Stern et al., 1999) and suggest that efforts to frame the climate
problem in terms of widely held supportive values might increase policy support.

A large body of psychological research on risk perception is also relevant to the public
acceptance of technologies that may significantly limit climate change (Slovic, 2000; see Section
1 of this task force report). Past research on perceptions of the risks of nuclear power and other
technologies (e.g., Fischhoff et al., 1978; Slovic, Flynn, & Layman, 1991), can shed light on
potential public acceptance of large wind energy projects, “geoengineering” proposals, bioenergy
projects, and other policy proposals for limiting climate change. Attitudes, beliefs, and values
also may underlie, as well as be influenced by, cultural changes such as the development of
green communities, which can create social norms that shape individual behavior (e.g., Knott,

Muers, & Aldridge, 2008).
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Emotional reactions to the threat of climate change may also affect policy support, either
positively or negatively. Scientists’ warnings about the dire consequences expected from
unchecked climate change can generate affective responses (fear, guilt, despair, self-directed and
other-directed anger, hope, pride) that can in turn affect willingness to act on the information.
The responses to affect may not always be as intended, for instance, when fear appeals backfire
(ref). Messages about the climate problem may also be framed in ways that activate various
goals and may indirectly affect climate-relevant behavior (e.g., a hedonic goal of feeling better
right now, a gain goal of maximizing personal resources, or a normative goal of acting
appropriately; Lindenberg & Steg, 2007). Such framing effects may influence willingness to act
both to limit and to adapt to climate change.

What can psychology do to be helpful?

The above discussion of what has been learned suggests a long agenda for future
research. A few promising research directions are listed below:

Developing behavioral understanding of ESBs:

e Analysis of the household-level behaviors that can have the greatest impact for limiting
climate change. Generally, the highest impact behaviors involve investments in energy-
efficient equipment, particularly fuel-efficient vehicles, home insulation, and energy-
efficient appliances (Gardner & Stern, 2008). However, the highest-impact behaviors are
different in different populations and communities (climatic regions, urban vs. rural, etc.).

e Analysis of variation in, and barriers to change in, individual and household purchase
decisions with major climate effects (e.g., purchases of homes and energy-efficient

vehicles and appliances).
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Analysis of the barriers to changes in the use of personal and household equipment that
could yield sizable emissions reductions, such as lowering driving speeds and slowing
acceleration from stops; resetting thermostats on heating and air conditioning systems
and water heaters; and replacement of furnace filters.

Behavioral studies of the determinants of choices by the suppliers of consumer products
that have important indirect effects of climate (e.g., appliance retailers and installers,
home builders and developers, home repair contractors, automobile dealers).
Psychological research can clarify how the attitudes, beliefs, knowledge, incentive
structures, and social and organizational relationships of these people affect their choices
and, working with others, use this knowledge to inform interventions to change behavior
among these important actors.

Studies to quantify the climate effects of household actions that affect climate indirectly
through the production and distribution of food and other household products. Existing
carbon calculators need improvement (Padgett, Steinemann, Clarke, & Vandenbergh,
2008). Psychologists can help in classifying behaviors and with understanding their
determinants and the barriers and possibilities for change.

Studies to improve understanding of the bases for public support of and opposition to
technologies and policies proposed for limiting climate change.

Developing and testing interventions to limit climate change:

Testing information and communication campaigns for changing household equipment
use and travel behavior (e.g., feedback mechanisms and tools, appeals to social and

personal norms, community-based programs)
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e Studies exploring the most effective uses of communication and diffusion instruments
and program implementation methods to improve the effectiveness of financial incentives
for energy-efficient investments

e Studies to explore human factors design options for improving the attractiveness to users
of energy efficiency and energy information technologies

e Intervention studies aimed at important under-studied individual behaviors (e.g., travel
mode choice, appliance purchases, vehicle driving behavior)

e Studies of community-based efforts to diffuse climate-friendly technologies and practices
and to establish and enforce social norms

e Evaluation research addressed to intervention programs to limit climate change
Working with others. Many of these lines of research would involve psychologists in

work with government agencies, utility companies, and technical experts in designing and
evaluating specific practical interventions (e.g., human factors design for feedback devices and
displays; designing and testing better rating and labeling systems for energy efficiency and
carbon footprint for consumers; designing the implementation of incentive programs).
Psychologists can be involved as consultants and as members of evaluation teams. There is
increasing interest in these kinds of collaborations among government agencies in the United
States and Europe.

Psychology can help in the development and implementation of new technologies that
can reduce GHG emissions by improving energy efficiency, providing GHG-free energy sources,
and redesigning human settlements. A few examples illustrate the possibilities. So-called smart
meters are being designed mainly to meet needs of energy supply companies, but they could also

provide very valuable energy-use feedback to consumers if they had the appropriate displays and
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human factors design. Zero-energy buildings are now being developed and tested for their
engineering characteristics, but if they are to approach their technical potential, they need to be
designed so that occupants will not counteract the engineering, as many households now do with
programmable thermostats. Similar issues arise with the design of “green” communities, if they
are ever to become attractive to more than committed environmentalists. Psychology can help
with these design issues, which require an interdisciplinary approach for optimal effect.

On the energy supply side, psychology has already contributed to understanding the bases
of public reactions to nuclear power development (e.g., Slovic et al., 1991) and green electricity
(Clark et al., 2003), as well as to developing processes to better inform decisions about risky or
hazardous technologies (National Research Council, 1989, 1996, 2008). Similar issues are sure
to arise in coming years over the many proposals being advanced to address the climate problem
by expanding nuclear power production, building large wind and biomass energy systems,
capturing emissions from coal burning and sequestering them in geological formations,
engineering new organisms to capture carbon dioxide from the air and turn it into fuel, and so
forth. Psychologists can work with other scientists to anticipate public concerns and develop
processes by which society can conduct informed debate about whether and how to proceed with
such proposals and how to weigh their risks and benefits (National Research Council, 2009).

Psychology can also help with focused research related to longer-run strategies for
limiting climate change. Two examples will illustrate. California and some other states are
beginning to mandate that new buildings will use “zero net energy” technologies (commercial
buildings by 2020; residential by 2030). Engineers and architects are designing buildings to
have the desired energy properties, but they will not become the norm unless people will want to

buy and occupy them. Psychologists can work with building design professionals to study
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people’s reactions to designs and prototypes and develop designs that will be attractive as well as
technologically advanced. Similar opportunities arise with designs at the community level to
reduce the need for motorized travel in new communities, with potential benefits for public
health as well as the environment. These designs will require numerous changes in people’s
daily routines and perhaps in their social relationships, and these changes could be made more or
less attractive by design choices. To make new designs practical and attractive, research is
needed on people’s responses to a new geography of communities.

In addition to the above research areas focused on fairly specific questions, there remains
a need for more fundamental psychological research related to limiting climate change. For
example, it is commonly remarked that a culture of consumption underlies demand for energy-
using goods and services—but a much more nuanced understanding of consumption is needed to
inform change. As noted above, economic consumption is not the same as environmental
consumption—3$500 spent on computer software has a much different effect on the climate than
$500 spent on an airline ticket—even though they are the same in economic accounts. People’s
wants—to visit their families, heat their homes, impress their neighbors, and so on—are related
to energy use only indirectly, through the technologies available to fulfill them. Psychological
research can help unpack the idea of consumption and can eventually help identify ways to
satisfy people’s needs while reducing GHG emissions. It may also help by building fundamental
understanding of how people’s desires change—a line of knowledge that may become critically

important in the longer run.
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Summary and Discussion

Psychology has important contributions to make toward understanding, limiting, and
coping with climate change. These contributions can be developed from knowledge and
concepts in many subfields of psychology and enhanced by collaborations with psychologists
worldwide and with a number of potential stakeholders, including community members, policy-
makers and colleagues from other fields, including the natural and social sciences. Below we
summarize some characteristics associated with psychology and the research that has been
conducted that are useful for progress to be made on climate change, discuss the importance of
attending to cross-cultural issues and other forms of human diversity, and discuss ways that
psychologists can maximize their ability to meet the challenge of climate change.
Psychological approach to studying climate change

There are several qualities associated with psychological approaches to understanding
and approaching social problems and issues that make them valuable for advancing society’s
ability to address the global problem of climate change and its effects. These qualities include,
but are not limited to the following: Psychology provides a theoretically and empirically based
understanding of human behavior at the individual level of analysis. Psychologists, along with
other social science disciplines, have long recognized the importance and interrelations among
proximal (e.g., the presence of others, structures of neighborhoods) and distal (e.g., cultural and
economic) predictors of behaviors. Psychological research methods uncover individual,
interpersonal, and social forces capable of changing human behavior that are not otherwise
clearly or widely understood; Psychologists are well-positioned to design, implement, and assess
interventions to ameliorate the psychosocial impacts of climate change. These qualities have

resulted in literature and research that is already of use by others, though more could be done.
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Psychology’s research contributions
This report illustrates many ways that psychologists can contribute to understanding and
responding to global climate change.

e Psychology can help illuminate how people form understandings of the risks of climate
change and how those understandings affect individual’s concerns and responses.

e Psychologists can help clarify and identify interrelations among individual (e.g., beliefs,
skills, needs) and contextual (e.g., structural, social, cultural) predictors of population
growth and of economic and environmental consumption.

e Psychologists can describe behaviorally-based links between population growth,
consumption and climate change.

e Psychologists can identify psychosocial impacts of climate change including: a)
emotional, cognitive and behavioral responses to anticipated threats and experienced
impacts, b) mental health outcomes, and c) social and community impacts.

e Psychologists can explain how stress and coping responses moderate and mediate the
psychosocial impacts of climate change and the ability of individuals and groups to
respond adaptively.

e Psychologists can help identify structural, cultural, institutional, cognitive, and emotional
barriers inhibiting behavioral change and propose methods for overcoming them.

e Psychologists can provide empirically supported models of behaviors that drive climate
change and help design effective and culturally relevant behavior change programs.

e Psychologists can help understand public and organizational behavior that contributes to

effective societal responses to climate change,
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e Psychologists can assist in the design of effective technologies and information systems
for responding to climate change by applying their knowledge of cognition,
communication, and human factors engineering.

Culture and human diversity

An important consideration in a review paper such as this is to reflect on the
representativeness and selectivity of both the authors and the research covered. We come from
diverse areas of psychology and represent four countries. We have tried very hard to retain a
more global focus and cross-disciplinary collaborative orientation, given our focus on global
climate change and the need for psychology to have a more collaborative involvement in
addressing the challenges of climate change. Yet, it can be argued that the document is primarily
representative of research from North America and Europe and shares general worldviews and
assumptions from these perspectives.

It is important that continued research in this domain be inclusive of the diversity of
human experiences. Various understandings of and responses to climate change will be
influenced by one’s worldview, culture, and social identities. Much research in other disciplines
has taken place in regions of the world such as Africa, Asia, the Andes, and Alaska, where
climate change impacts are far more evident and salient. Local populations in these areas have
cultural vantage points, economies, and lifestyles far-removed from the modal, largely urban-
based, highly industrialized, human settings of much of North America and Europe. The
influence of the mass media and contemporary information technologies vary considerably
across regions of the world. There is also diversity within all countries that is important to
consider that reflect demographic group membership social identities, and intersectionality of

identity group membership. Intersections between groups are important to attend to because, for
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instance, gender differences in experiences with climate change and climate change responses
can vary by race, ethnicity, age, disabilities, religion, etc..

In the contexts of both climate change adaptation and mitigation, cultural contexts and
differences may prove to be one of the most important considerations to be addressed in the
human dimensions of global climate change. For example, cultural considerations will be
critical in providing suitable interventions and resources for communities experiencing dramatic
upheavals, such as population relocations, as a result of global climate change. Further, different
cultural groups are likely to have strengths and insights that can potentially advance our
understanding the human drivers of climate change, its impacts, and means of responding to it.
Cross-cultural psychology is can contribute to collaborative initiatives that inform responses to
climate change with cultural understanding.

Psychology and climate change: Ethical considerations

Recognition of the psychosocial impacts of climate change prompts a consideration of
potential ethical imperatives for psychologists and psychological policy. APA ethical standards
provide a framework for understanding motivations for psychologists’ involvement in this topic.
As with other topics on which the APA has taken a stand (e.g., poverty, discrimination), climate
change becomes a concern for psychologists because it is likely to have profound impacts on
human well-being and because the anthropogenic causes of climate change mean that human
behavioral change is required to address it. In addition, the magnitude and irrevocability of
climate change demands our attention if we are to continue to study and promote healthy
psychological functioning.

The ethics code of the American Psychological Association sets the standard of

professional conduct and training for psychologists and contains aspirational guidelines as well
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as enforceable standards (Barnett & Johnson, 2008). While the code serves “to guide and inspire
psychologists toward the very highest ethical ideals of the profession” (American Psychological
Association, 2002) there is no explicit reference in the ethics code to the natural environment or
the influence of ecological and biosystemic variables on human health. The code’s general
ethical principles, however, reveal potential guidelines for psychologists’ involvement in the
topic of climate change. For example:

e Ethical Principle A: Beneficence and Nonmaleficence, recognizes a core value of the
profession, that psychologists strive to benefit those with whom they work and take care
to do no harm. Because the process of global climate change presents both direct and
delayed threats to individual and community health, including mental health, we
recommend that climate change be considered an appropriate arena for psychological
examination and intervention.

e Ethical Principle B: Fidelity and Responsibility, highlights the professional and scientific
responsibilities of psychologists to society and to the specific communities in which they
work, and thus the need to consider the psychological and social implications of climate
change as a focus of intervention, policy, and research.

e Ethical Principle D: Fairness and justice reminds us that all persons are entitled to access
and benefit from the contributions of psychology and provides a basis for addressing
social justice issues, such as disparities and the potential for intergroup conflict, inherent
in climate change impacts. This principle also stresses that psychologists exercise
reasonable judgment and recognize the boundaries of their competence—essential in

dealing with novel and complex interdisciplinary issues like global climate change.



160

e Ethical Principle E: Respect for People’s Rights and Dignity recognizes the potential
need for special safeguards to protect the rights and welfare of persons or communities
who may be most vulnerable, in this case recognizing that some are particularly
vulnerable to climate change impacts. Principle E also mandates attention to cultural and
individual differences regarding perspectives on human-nature relations, livelihood and
basic needs, and proper behavior toward the natural environment.

Maximizing psychology’s contribution to the science of climate change

Specific research recommendations can be found at the end of each of the literature
review sections above. Here we discuss the issue of how psychologists can maximize their
contribution to the broader science of climate change. Psychologists can be dramatically more
effective if they connect psychological work to concepts developed in the broader climate
research community and collaborate with scientists from other fields. Although psychologists
have been doing work on climate change and related subjects for decades and the discipline has a
unique perspective and body of knowledge to contribute, the relevance of psychological
contributions is not yet established or widely accepted. We recommend that psychologists adopt
the following principles to maximize the value and use of psychological concepts, research, and
perspectives for understanding the causes and impacts of climate change and informing effective
responses to climate change:

1. Use the shared language and concepts of the climate research community where
possible and explain differences in use of language between psychology and this community.
Anthropogenic climate change is an interdisciplinary issue with a developing interdisciplinary
language. For example, in this document we use language climatologists have used to discuss

human interactions with climate change in terms of human contributions or drivers, impacts or



161

consequences, and responses. Being knowledgeable of and sensitive to language and concepts
used by others and using this language and concepts when appropriate and possible can aid
communication. Thus, we advise adopting current usage of others’ terms when possible to aid in
communication.

However, differences between psychologists’ and other fields’ usages of certain terms
and constructs can also be critical. If a psychologist believes that reliance on the usual language
of climate research would result in confusion or a loss of meaning or clarity, it is important to be
explicit about differences in usage. Further, attending to language differences can help reveal
differences in assumptions and approaches to understanding climate change. For example, the
term adaptation is one that has varying usages across disciplines that reflect different
understandings of human responses. Clarifying such differences is one way psychologists can
help improve overall understanding of climate change, communication between disciplines, and
their own approaches to climate change.

2. Make connections to research and concepts from other social, engineering, and
natural science fields. The effects of psychological variables sometimes depend on variables
that are more thoroughly understood in other fields, and vice versa. For example, the
effectiveness of information and persuasion on GHG emitting behaviors depends on the costs of
energy and the technical properties of energy-efficient equipment. Further, a thorough
understanding the potential of psychological contributions to research and responses to climate
change should take into account knowledge from other social sciences, such as sociology,
political science, communications research, and economics, as well as those from engineering,
consumer product manufacturing and distribution, and other fields. For example, individuals’

understandings of climate change depend on the operation of psychological processes on
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information presented by mass media, and are best understood by combining concepts from
psychology, communications research, and other social science fields. By the same token,
understanding human drivers of climate change, the impact of climate change on humans, and
the effectiveness of instruments that are central to other disciplines cannot be fully understood
without an appreciation of psychological and social processes.

3. Present psychological insights in terms of missing pieces in climate change analyses.
Psychologists can provide climate researchers from other disciplines with psychological
constructs that are relevant for understanding problems those other disciplines already recognize
and can correct misunderstandings and misuse of psychological constructs when these are
encountered. For instance, they can describe how psychological processes of risk perception and
stress management may alter people’s willingness to make anticipatory adaptations to climate
risks. As another example, disciplines vary in their tendency to focus on different levels of
analyses. Psychologists can provide insights into the usefulness and importance of including
individual level of analyses that identify psychological constructs and theories into to climate
change analyses.

4. Present the contributions of psychology in relation important challenges to climate
change and climate response. Within psychological research, findings are typically presented in
terms of statistical significance or effect size in behavioral terms (the percentage of people whose
behavior changed or the amount of that change in frequency or duration). What matters for the
interdisciplinary climate issue is the strength of effects or causes in environmental terms. For
example, a good indicator of the importance of psychological variables for understanding human
contributions to climate change is the amount of GHG emissions they can explain. This depends

on the combined effects of behavior explained and the impact of the behavior on emissions. A
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good indicator of the importance of psychological variables for understanding human
consequences of climate change is the extent to which major or widespread human consequences
can be linked through these variables to the anticipation or experience of specific aspects of
climate change. A good indicator of the importance of psychological variables for affecting
climate responses is the amount of GHG emissions or impact reduction that can be achieved by
interventions that manipulate or affect those variables.

5. Prioritize issues and behaviors recognized as important climate change causes,
consequences, or responses. For example, in developing and describing psychological
contributions to efforts to mitigate climate change, emphasis should be placed on changes that
have large potential effects on emissions (e.g., reducing greenhouse gas emissions from personal
travel) in preference to changes that have smaller potential effects (e.g., recycling household
waste). If findings about lower-impact kinds of behavior are deemed important, the importance
should be described in terms of the implications for climate change overall, perhaps by making
the case that a principle established in studies of low-impact behaviors is generalizable to higher-
impact behaviors. Similarly, in studying psychological consequences of climate change,
psychologists should be prepared to indicate the broader importance and relevance of these
consequences. For instance, the importance of emotional or affective responses may need to be
explained to those outside of psychology. This could potentially be done in terms of how these
responses influence risk perceptions and subsequent willingness to change behaviors or support
policies, how debilitating mental health outcomes affect preparation for or response to the
impacts of climate change, or how the magnitude of these outcomes compares to the magnitude

of other social phenomena.
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6. Be cognizant of the possibility that psychological phenomena are context dependent.
Psychological principles are often established in narrowly defined contexts: laboratory
experiments, small-scale field experiments, surveys of particular populations, and so forth. To
apply these principles to climate change, one needs to take seriously a set of questions about
external validity, such as whether the principles are applicable in other cultures or economies, in
places with very different physical infrastructures or government regulations, or in vastly
changed technological contexts that might appear a generation in the future. For example,
studies have demonstrated the effectiveness of interventions to change commuting behavior and
energy use among college students. Without further research and analysis, it is not possible to
know how much these findings are a function of the intervention alone as opposed to an
interaction of the intervention and the context (e.g., dormitory living, low income, young single
population, availability of mass transit, etc.). Wider social contexts, such as the country or
cultural in which research is conducted can also potentially influence findings. Psychologists
should be careful not to claim that their findings have general applicability without evidence or
strong theory to support such claims.

7. Be explicit about whether psychological principles and best practices have been
established in climate-relevant contexts. As an example, the foot-in-the-door effect has been
established in many psychological experiments. Inducing a small behavioral change often sets in
motion changes in attitude or self-perception that lead, over time, to larger behavioral changes.
The phenomenon has some generality, and it has been argued on that basis that efforts to change
behaviors with small environmental impacts (e.g., recycling) will therefore lead to change in
more environmentally consequential behaviors (e.g., travel mode choice). But this is reasoning

by analogy that has not been tested empirically with the behaviors mentioned, and available
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evidence raises questions about such “spillover” effects (Crompton & Thegerson, 2009). It is
important to be explicit about the extent to which psychological phenomena being discussed
have been shown to operate in climate-relevant contexts and, if this has not been shown, about
the kinds of extrapolation that are being made from contexts in which the phenomena have been
established. In considering the psychological consequences of climate change, extrapolation is
usually necessary because, except for the consequences of warnings about climate change, the
most significant consequences lie in the future. Such extrapolations should be explicit about
their evidence base and its likely applicability to projected future events.

8. Be mindful of social disparities and ethical and justice issues that interface with
climate change. Climate change, adaptation, and mitigation responses have the potential to have
different impacts on different populations (e.g., demographic and cultural groups). Further,
different populations may have different social constructions of the meaning of climate change.
Different cultural meanings and social justice concerns are important to address in order to
recognize the limits of one’s research and to be able to speak to and be heard by different
populations. Further, attending to social and cultural differences can potentially further research
by suggesting new ways of thinking about basic psychological processes and new ways of
addressing climate change.

In sum, a psychological perspective is crucial to understanding the probable effects of
climate change, to reducing the human drivers of climate change, and to enabling effective social
adaptation. By summarizing the relevant psychological research, we hope not only to enhance
recognition of the important role of psychology by both psychologists and non-psychologists, but

also to encourage psychologists to be more aware of the relevance of global climate change to
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our professional interests and enable them to make more of the contributions the discipline can

offer.
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Glossary

Acute (environmental) stress: An immediate state of arousal during which a person feels that
he or she does not have the resources available to meet the demands placed upon him or her.

Adaptation (re climate change): Adjustment to climate change, by individuals, human systems
(household, community, group, region, sector, country) and/or natural systems, that moderates
harm or exploits beneficial opportunity.

Adaptive capacity (re climate change): Having the ability and resources (psychological, social,
community, economic, etc.) to adjust to, adapt to, and cope with the impacts of climate change.

Adjustment: Changing one’s situation or life circumstances to achieve a desired outcome in

relation to one’s perception of threats and changing circumstances, particularly through direct
action and/or alteration of one’s immediate environment. Often adjustment is contrasted with
adaptation, with the former emphasizing external changes and the latter emphasizing internal

responses.

Anthropogenic: Made by people or resulting from human activities. Usually used in the context
of emissions that are produced as a result of human activities.

Attribution theories: Theoretical approaches concerning individuals’ explanations for why an
event occurred and/or who was responsible for causing it. These theories examine the kinds of
information people use to determine causality, the kinds of causes they distinguish, and the rules
and psychological processes that lead from information to inferred cause.

Biophilia: “Positive emotion toward, interest in, or a wish to affiliate with living things.” The
opposite of Biopobia (Clayton & Myers, 2009, p. 207).

Chronic (environmental) stress: A long lasting state of arousal during which a person feels that
he or she doesn’t have the resources available to meet the demands placed upon him or her.

Climate: The mean and variability of, for instance, temperature, precipitation, cloud cover, and
wind or broadly the state of the atmosphere (gaseous envelope surrounding the earth),
hydrosphere (water on the surface of the earth), cryosphere (snow, ice, and permafrost on and
beneath the surface of the earth and ocean), land surface, and biosphere (ecosystems and
organisms living in the atmosphere, land, and oceans).

Climate change: In IPCC usage refers to any change in climate over time, whether due to
natural variability or as a result of human activity. This usage differs from that in the Framework
Convention on Climate Change, where climate change refers to a change of climate that is
attributed directly or indirectly to human activity that is in addition to natural climate variability
observed over comparable time periods.

Collective coping: Social-based coping strategies such as community responses to draughts.
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Collective efficacy: A collective’s or group’s perception of its ability and capacity to meet
environmental demands. (JR)

Commons dilemma (aka tragedy of the commons, resource dilemma): One type of social
dilemma in which an individual or group overexploits a commonly shared resource.

Connectedness to nature: A sense of an emotional bond with the natural environment.

Conservation psychology: A field of psychology that attempts to apply psychological methods
and theories to understand the human relationship to the natural environment and to promote
environmentally sustainable behaviour.

Coping: The process of managing specific external (e.g., environmental) pressures and/or
internal demands that are appraised as taxing or exceeding the resources of the person.

Coping appraisals: Appraising or evaluating coping responses one might make to the stressor in
terms of, for example, self-efficacy, the ability to carry out the coping response, or response-
efficacy, the likelihood that the response will have the desired outcome.

Coping responses: Behaviours, cognitions, and regulatory mechanisms that a person uses to
respond to a stressor. Coping responses may be aimed at managing and resolving a stressor or at
ameliorating its negative emotional or bodily effects, for example by re-appraising the
significance or personal relevance of a threat or by confronting the perceived cause of the
problem. (JR)

Coping resources: Properties of individuals (e.g., self-efficacy), their social environment (e.g.,
social support), and physical environmental resources (e.g., privacy affordances) that enable
them to respond to stressors.

Deep ecology: “A philosophical position that encourages a sense of identity that transcends the
individual and encompasses the ecosystem, striving for a sense of similarity or shared
community with the rest of nature” Clayton & Myers, 2009, p. 208).

Descriptive norms: Descriptions of what most people do.

Discourse: Extended discussion of a topic via written or verbal communication.

Discounting: The tendency to reduce the importance of an outcome with greater ‘distance’
(temporally, socially, geographically, and probabilistically).

Economic consumption: Paying for goods and services.

Ecology: The reciprocal relationship among all organisms and their biological and physical
environments. (JR)
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Ecological Psychology: “Theory and research about how individual experience (particularly
perception) is constituted by intimate and often biologically entrenched relations to constant
environmental patterns” (Clayton & Myers, 2009, p. 210).

Ecopsychology: A family of holistic approaches to understanding human-nature relationships
and ecological degradation, often applying therapeutic theories and metaphors and using
experiential methods. Also, psychotherapy based on a link between mental and ecological well-
being.

Environmental consumption: The use of goods and services that directly influence the
environment.

Environmental generational amnesia: The gradual loss of knowledge about what should
compose a healthy ecosystem, as each generation experiences a new level of environmental
degradation as the baseline against which changes are assessed.

Environmental hazards: Extreme events or substances in the earth and its ecological system
that may cause adverse effects to humans and things they value. Environmental hazards include
geophysical and meteorological phenomena such as earthquakes, droughts, and hurricanes, often
called ‘natural hazards,’ as well as pollution problems and other ‘technological’ hazards.

Environmental identity: A sense of emotional and conceptual interdependence with nature; a
belief that the natural environment is important to one’s self-concept.

Environmental risk: “The product of a hazard and the likelihood of its occurring, using a
simple formula that defines a risk as the product of the probability an event and its severity

measured in terms of the population exposed, and the nature of the consequences” (Liverman,
2001, p. 4656).

Environmental psychology: The study of the transactions between individuals and their
physical settings. In these transactions, individuals collectively impact the built and natural
environment, and the built and natural environment impacts them. Environmental psychology
includes theory, research, and practice aimed at better understanding and improving our
relationship with the natural environment.

Environmentally significant behaviour (ESB): Behaviours that change the availability of
materials or energy from the environment or alters the structure and dynamics of ecosystems or
the biosphere itself. Other behaviours are environmentally significant indirectly, by shaping the
context in which choices are made that directly cause environmental change.

Environmental Stress: Adverse individual and community impacts as a result of both acute and
chronic environmental stressors including multiple and interacting stressors in the extended
environment (e.g., noise, crowding, traffic congestion, pollution, contamination, natural and
technological disaster events, and environmental threat.) (JR)



223

Forcing: Any imposed mechanism that forces climate to change. Natural forcing of climate
change results from volcanic eruptions and solar variability; human-made or anthropogenic
forcing of climate change comes from behaviours that influence the emissions of greenhouse
gases.

Global warming: Literally one of the more salient and consequential impacts and mediating
processes of current global climate change, but used by many, particularly in North America, as
a synonymous expression for global climate change.

Greenhouse effect: The warming of the planet via the absorption of infrared radiation by the
earth’s atmosphere. The effect is similar to how a plant warms when it is encased in a house of
glass or how a blanket traps body heat. It provides that the average surface temperature of the
earth warms to 15 degrees Centigrade (59F). Greenhouse gases absorb thermal radiation emitted
from the earth’s surface and then reradiate this energy back to the surface of the earth — allowing
temperatures to be significantly warmer than they would be in the absence of an atmosphere.

Greenhouse gases: Gases in the atmosphere that cause the Earth to retain thermal energy by
absorbing infrared light emitted by Earth’s surface. The most important greenhouse gases are
water vapour, carbon dioxide, methane, nitrous oxide, and various artificial chemicals such as
chlorofluorocarbons. All but the latter are naturally occurring, but human activity over the last
several centuries has significantly increased the amounts of carbon dioxide, methane, and nitrous
oxide in Earth’s atmosphere, causing global warming and global climate change.

Habituation: A decrease in response to repeated stimulation. Response decrements due to
altered sensitivity of receptors are often termed receptor adaptation.

Intergovernmental Panel on Climate Change (IPCC): The main international body
established in 1988 by the World Meteorological Organization and the United Nations
Environment Program to assess climate change science and provide advice to the international
community. The [PCC is an international group of scientists who summarize the current
understanding of climate change and predict how climate may evolve. The purpose of the IPCC
reports is to give policy makers and other interested parties an in-depth, authoritative view of the
state of scientific knowledge about climate change, making possible more-informed climate-
related decisions. The IPCC does not recommend specific policies, but is restricted to describing
scientific knowledge and its limitations.

Mitigation: With regard to climate change, any human action that reduces the sources of or
enhances the sinks of greenhouse gases. Emissions can be decreased by a variety of means such
as lowering energy demands, making existing energy systems more efficient, increasing the
contribution of renewable forms of energy production, and afforestation or stopping
deforestation.

Place attachment: Emotional attachment to a place, which may include the extent to which one
is dependent on that place to fulfil one’s goals.

Place identity: The component of identity that is associated with a particular locale.
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Prescriptive norms: A description of behaviours that one should engage in as formulated by
one’s reference group or the wider society or culture.

Proactive coping: Proactive coping is a form of anticipatory coping in which anticipation and
planning play important roles.

Psychological Adaptation: Internal adjustment to environmental changes and disruptions,
through the management of individual’s cognitive and emotional responses to perceived threats
and changing circumstances. In terms of climate change, psychological adaptation can include
cognitive reappraisal, the use of protection motivation strategies, and efforts at emotion
regulation.

Psychosocial impacts: The consequences of an introduced intervention or natural change in the
environment. Psychosocial impacts occur at the level of individual or shared experience (e.g.,
households or community) and entail consequences such as distress or anxiety, heightened
environmental concerns, and optimism or pessimism about the future.

Reactance: “Resistance to obvious attempts at behavioural control, usually by doing the reverse
of the behaviour that is desired” (Clayton & Myers, 2009, p. 211).

Resilience (Psychological): Individual, collective, or group patterns of successful adaptation (in
the context of significant risk or adversity.) Enduring the temporary upheaval of loss or
potentially traumatic events remarkably well, with no apparent disruption in ability to function,
and moving on to new challenges with apparent ease. Resilience typically arises from the
operation of common human adaptation systems rather than from rare or extraordinary
processes.

Resilience (Climate change, disaster context): The ability of a system to respond and recover
from disasters. It includes inherent conditions that allow the system to absorb impacts, cope with
an event, re-organize and change in response to a threat.

Restorative environments: Environments whose qualities reduce stress and restore cognitive
abilities. Natural environments have been shown to be particularly effective at this.

Risk: A situation or event in which something of human value (including humans themselves)
has been put at stake and where the outcome is uncertain.

Risk appraisal: Individual or public subjective evaluations of the magnitude, probability, or
personal vulnerability to a perceived risk.

Risk assessment: A more formal and objective assessment of risk by experts, against established
criteria, to an environment, environmental attribute, or community or group of people (e.g.,
Gifford, 2007; O’Riordan, 1995). (JR)
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Risk perception: Subjective belief (whether rational or irrational) held by an individual, group,
or society about the chance of occurrence of a risk or about the extent, timing, or consequences
of its effect(s).

Social adaptation: Continually adjusting group or community level responses to concerns and
perceptions of threats and changing circumstances. Examples include group level sense-making,
adjusting explanations, responsibility attributions, meta-narratives, shared accounts and social
constructions of climate change as a risk domain.

Social amplification of risk: The intensification of perceptions of risk and its management via
communication processes including the way that risk signals (images, signs, symbols) are
disseminated via psychological, social, institutional, or cultural processes. The theoretical
starting point is that the assumption that ‘risk events” which might include actual or hypothesised
accidents and incidents (or even news reports on existing risks), will be largely irrelevant or
localised in their impact unless human beings observe and communicate them to others.

Social dilemma: A situation in which the pursuit of individual’s goals conflict with collective
goals.

Social representation: “Systems of values, ideas and practices” that “enable individuals to
orientate themselves in their material and social world and to master it” and “enable
communication to take place amongst members of a community by providing them with a code
for social exchange and a code for naming and classifying unambiguously the various aspects of
their world and their individual and group history.” Social representations are built on shared
knowledge and understanding of common reality. In the context of climate change, social
representations include media coverage, articles, books, magazines, documentary and popular
culture films, research findings, collective knowledge, and public discourse about climate change
and its nature, causes and consequences.

Stressor: “Conditions of threat, demands, or structural constraints that, by the very fact of their
occurrence of existence, call into question the operating integrity of the organism” (Wheaton,
1996, p. 32).

Sustainable development: Development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.

Symbolic coping: The process of appropriating the novel and unfamiliar in order to make it
intelligible and communicable. This includes sense-making such as naming the novel and
attributing characteristics which allow the phenomenon to be talked about. In this understanding
symbolic coping is the collective activity of a group struggling to maintain the integrity of its
worldview which is also crucial for social identity.

Threat appraisal: Evaluating the extent to which an upcoming situation exceeds the perceptions
of abilities or resources needed to cope. Threat appraisals differ from challenge appraisals where
one anticipates that one has sufficient abilities and resources needed to cope and differs from
harm/loss appraisals that occur after an event occurs.
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United Nations Framework Convention on Climate Change: An international environmental

treaty set out to reduce emissions of greenhouse gases in order to combat global climate change.

It was agreed upon at the Earth Summit, staged in Rio de Janeiro, Brazil, in June 1992.

Vulnerability (Climate change): The extent to which systems and individuals are susceptible

to, and unable to cope with, adverse effects of climate change. Vulnerability is a function of the

characteristics of climate change impacts (e.g., its magnitude and rate of change) and variation in

systems and individuals (e.g., degree of exposure to climate change impacts, individual and

community adaptive capacity, and connectedness to communities).

Worldview: “An integrated set of beliefs about what is real, what is knowable, what is valuable,

and what it means to be human, typically learned as part of a cultural socialization” (Clayton &

Myers, 2009, p. 212).
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