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An appreciation of the psychological impacts of global
climate change entails recognizing the complexity and multiple meanings associated with climate change; situating
impacts within other social, technological, and ecological
transitions; and recognizing mediators and moderators of
impacts. This article describes three classes of psychological impacts: direct (e.g., acute or traumatic effects of
extreme weather events and a changed environment); indirect (e.g., threats to emotional well-being based on observation of impacts and concern or uncertainty about
future risks); and psychosocial (e.g., chronic social and
community effects of heat, drought, migrations, and climate-related conflicts, and postdisaster adjustment). Responses include providing psychological interventions in
the wake of acute impacts and reducing the vulnerabilities
contributing to their severity; promoting emotional resiliency and empowerment in the context of indirect impacts;
and acting at systems and policy levels to address broad
psychosocial impacts. The challenge of climate change
calls for increased ecological literacy, a widened ethical
responsibility, investigations into a range of psychological
and social adaptations, and an allocation of resources and
training to improve psychologists’ competency in addressing climate change–related impacts.
Keywords: climate change, psychological impacts, disaster
psychology, psychological adaptation
The full story of climate change is the unfolding story of an idea
and how this idea is changing the way we think, feel, and act.
(Hulme, 2009, p. xxviii)

G

lobal climate change is likely to have significant
negative effects on mental health and well-being,
effects that will be felt most by vulnerable populations and those with preexisting serious mental illness
(Costello et al., 2009; Fritze, Blashki, Burke, & Wiseman,
2008; Page & Howard, 2010). Localized and/or immediate
consequences, such as injury or stress resulting from
more extreme weather events or degraded landscapes, may
be perceived as direct, personal impacts of climate change
(Kolbert, 2006). However, for many, the psychological
effects of climate change are likely to be gradual, cumulative, and/or experienced only through media and social
communication (see Weber & Stern, 2011, this issue, and
Reser & Swim, 2011, this issue). An appreciation of psychological impacts entails recognizing multiple meanings
and cultural narratives associated with climate change
(Hulme, 2009) and its complexity as a “wicked problem”
whose effects are interrelated with other global phenomMay–June 2011 ● American Psychologist
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ena, such as increased population, urbanization, and disparities in wealth (Kazdin, 2009, p. 342; Stokols, Misra,
Runnerstrom, & Hipp, 2009). The concept of climate
change assumes a progression of extreme weather and
environmental changes at an unprecedented rate and scale.
It is important to recognize that the severity of impacts is
due not solely to extreme weather or other natural events
following from global climate change but rather to the
interaction between human systems and these events (see
National Research Council, 2008). For example, psychological impacts are likely to be mediated and moderated by
media representations and information technologies (Reser,
2010), resilience or vulnerability to disasters and environmental changes (Brklacich, Chazan, & Dawe, 2007), and
social and cognitive factors (Leiserowitz, 2007; Weber,
2006).
This article differentiates three classes of climate
change–related psychological impacts, offers examples,
and discusses interrelated psychological processes and contextual factors (see Figure 1 for an overview). Acute and
direct impacts include mental health injuries associated
with more frequent and powerful weather events, natural
disasters, and adjustment to degraded or disrupted physical
environments (Albrecht et al., 2007; Costello et al., 2009;
Few, 2007; Page & Howard, 2010). Indirect and vicarious
impacts include intense emotions associated with observation of climate change effects worldwide and anxiety and
uncertainty about the unprecedented scale of current and
future risks to humans and other species (Kidner, 2007;
Maibach, Roser-Renouf, & Leiserowitz, 2009; Norgaard,
2009). The psychosocial impacts of climate change include
large-scale social and community effects of issues such as
heat-related violence (Anderson & DeLisi, in press), conflicts over resources (Reuveny, 2008), migrations and dislocations (Agyeman, Devine-Wright, & Prange, 2009),
postdisaster adjustment (Norris, Stevens, Pfefferbaum,
Wyche, & Pfefferbaum, 2008), and chronic environmental
stress (Albrecht et al., 2007). The effects of climate change
fall disproportionately on those of less economic privilege
or social status and thus have social justice implications
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believe that ecological literacy (Orr, 1992), an understanding of how natural systems affect each other and particularly of how anthropogenic causes can lead to indirect and
unpredictable effects on the earth’s climate, should be
incorporated into every professional discipline that is concerned with the well-being of any part of those systems.
Human well-being is implicated, and psychology should be
involved. The Ethics Code of the American Psychological
Association (2002) makes provisions for developing interventions in new practice areas, and an allocation of resources and training is required to improve psychologists’
competency in addressing climate change and its impacts
(Kazdin, 2009).
A central idea of this article is that climate change is
as much a psychological and social phenomenon as a
matter of biodiversity and geophysics and has impacts
beyond the biophysical. We contend that there is sufficient
evidence to merit a response to the psychological impacts
of climate change; that these impacts co-occur on multiple,
simultaneous levels; and that psychologists have an ethical
obligation to take immediate steps to minimize harm, reduce disparities in climate impacts, and continually improve their climate-related interventions.
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that demand consideration (Agyeman, Bullard, & Evans,
2003; McMichael, Friel, Nyong, & Corvalan, 2008).
The challenges posed by issues like global climate
change have prompted calls for psychologists’ attention to
the reciprocal and structural relationships between human
health and the health and integrity of the natural environment (Clayton & Myers, 2009; Gifford, 2008; Roszak,
Gomes, & Kanner, 1995; Uzzell & Räthzel, 2009). We

Potential Mediators and Moderators
of Climate Change Impacts
Many factors can be suggested as potential mediators or
moderators of responses to climate change. In particular,
the social context, as instantiated in both face-to-face networks and in channels of mass communications, affects
access to information, framing of that information, and
vulnerability in response to the information. Personal char-

Figure 1
Climate Change: Differentiating Between Classes of Psychological Impacts
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Extreme Weather
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Landscape Changes
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Mental Health Issues
Psychological Trauma
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with intense media exposure to the event (Marshall et. al,
2007).
Vulnerability and Resilience
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acteristics will also affect the amount and type of information that people seek out and the way in which they respond
to it. We highlight a few of the major factors.
Media Representations and Information
Technologies
The influence of media representations helps explain why
climate change can have psychological impacts even on
individuals and communities that do not experience direct
physical impacts (see Reser & Swim, 2011). Experiences
of impacts often occur via virtual media representations of
climate change rather than from changes in global weather
patterns or ongoing environmental impacts per se (Reser,
2010; Stokols et al., 2009). Because the media have other
agendas in addition to providing accurate information—for
example, appealing to a particular target audience, sensationalizing a story, presenting an issue as a debate between
two sides rather than as a matter of scientific fact—the
message that they convey can be misleading. Dispensa and
Brulle (2003), for example, found that media in the United
States suggested greater uncertainty about anthropogenic
climate change compared with media in other advanced
nations. However, media can also moderate the response to
a disaster, for example, by encouraging people to seek
counseling and providing information about how to do so.
Further, 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 (Stokols et al., 2009). In the absence of
research on effects of catastrophic climate change imagery
in the media (e.g., Emmerich, 2004), potential parallels can
be drawn to the wide-ranging psychological impacts of the
terrorist attacks of September 11, 2001 that were associated
May–June 2011 ● American Psychologist

The relative severity of climate change impacts will be
moderated by sources of vulnerability and resilience: The
same processes that position some people to be in harm’s
way (i.e., living in marginal, low-lying areas and having
precarious, resource-based livelihoods) also limit their options for mitigation and adaptation (Brklacich et al., 2007).
Alternatively, adaptive capacities such as economic development, uniform levels of mental health and functioning,
the reduction of risk and resource inequities, and engagement of local stakeholders in disaster mitigation activities
are important to community resilience and the potential to
adapt successfully in the aftermath of disasters (Ebi &
Semenza, 2008; Norris et al., 2008).
A proximity to the biophysical impacts of climate
change, such as extreme weather events or a rise in sea
level, will interact with other sources of social vulnerability
(i.e., urban density, race/ethnicity, and socioeconomic status) to influence severity of disaster impacts (Brouwer,
Akter, Brander, & Haque, 2007; Cutter & Finch, 2008;
Few, 2007). Disaster intervention research has identified
groups likely to be at greater psychosocial risk, including
women, children, the elderly, the rural and urban poor,
racial and ethnic minorities, those with a previous history
of emotional disability, inhabitants of developing rather
than developed countries, and in general, those with a
marginalized predisaster existence (Haskett, Scott, Nears,
& Grimmett, 2008; Norris, Friedman, Watson, Byrne, et
al., 2002). In terms of climate change, individuals with
mental illness are particularly vulnerable to heat-related
injury and mortality due to risk factors such as the use of
psychotropic medication, preexisting respiratory and cardiovascular disease, substance misuse, and poor quality
housing (Page & Howard, 2010).
Social and Cognitive Factors
A sense of impact or alarm regarding climate change is
likely to be both mediated by cognitive appraisals, such as
estimates of personal risk and attributions of responsibility
(Leiserowitz, 2007), and moderated by the responses of
one’s social referents. For example, in the United States,
some groups perceive current danger and harm, while other
groups perceive that society will be able to adapt to any
adverse effects of climate change once they arrive
(Maibach et al., 2009). Although both alarmed and dismissive groups tend to be highly educated, they differ on
liberal versus conservative political orientation, altruistic
versus individualistic values, and attitudes toward environmental protection versus economic growth. Other researchers have also noted the connection between conservative
political orientation and skepticism about climate change
(e.g., Feygina, Jost, & Goldsmith, 2010). One implication
of this connection is that climate change is likely to affect
social identity as well as personal well-being. Contextual
factors such as concern about economic issues or other
267

immediate life stressors also moderate the importance and
urgency of climate change (Pew Research Center, 2009;
Weber, 2006). For example, those expressing disengagement from climate change concerns are more likely to be
minority women with less education and low incomes.

Climate Change as a Natural and
Technological Disaster
Although there will be variations in the biophysical manifestations of climate change and difficulty in identifying
causal linkages between climatic changes and local events
that affect humans, the great potential for negative impacts
urges a precautionary stance (American Psychological Association Task Force on the Interface Between Psychology
and Global Climate Change, 2009; Lempert & Collins,
2007). Research on psychological and social impacts associated with natural and technological disasters (e.g., Reyes
& Jacobs, 2006), as well as hybrid “natech” disasters
(Cruz, Steinberg, & Vetere-Arellano, 2006, p. 483), provides models and tools potentially useful in understanding
the psychological impacts of climate change. Disasters are
traditionally distinguished by their natural (so-called “acts
of God”) versus human-caused triggering events and their
patterns of impacts. Natural disasters tend to have a relatively clear, linear progression of warning–impacts–recovery, in contrast to the nonlinear pattern and uncertain
impacts associated with technological disasters. These
events also tend to evoke differing reactions. Altruistic or
community-supportive responses are associated with natural disasters, whereas uncertainty and divisiveness (often
exacerbated by existing social fissures) are associated with
technological disasters (Baum & Fleming, 1993; Gill,
2007).
Disasters also tend to involve distinct phases and
evolving patterns of impacts ranging from the acute to the
chronic (Norris, Friedman, & Watson, 2002; Stein & Meyers, 1999). Although human error and lack of preparedness
may contribute to the severity of disaster impacts, technological disasters, given their human causes, are noted for a
developmental sequence that includes incubation and forewarning stages as well as a postrecovery period focusing on
inquiry, provision of social justice, and enactment of social
and legislative reforms (Aini & Fakhrul-Razi, 2010).
The complex causes and unfolding impacts associated
with global climate change blur the distinctions between
natural and technological disasters and prompt individual
and community responses associated with both of these
types of events (Marshall & Picou, 2008). The story of
climate change also acts as an overarching narrative
(Hulme, 2009) that connects and frames disparate global
events, influencing judgments regarding risk, responsibility, and efficacy and expectations for the future, which in
turn have implications for adaptation and mitigation. (For
an in-depth discussion of the social construction of climate
change and its implications for psychological adaptation
and mitigation, see Reser & Swim, 2011).
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Direct Psychological Impacts of
Global Climate Change
Extreme weather events and environmental stressors associated with global climate change are likely to have
immediate effects on the prevalence and severity of
mental health issues in affected communities, significant
implications for mental health services, and ongoing
disruptions to the social, economic and environmental
determinants that promote mental health in general
(Costello et al., 2009; Few, 2007; Fritze et al., 2008;
Page & Howard, 2010). For example, impacts of natural
disasters include acute and posttraumatic stress disorder
(Galea, Nandi, & Vlahov, 2005); somatic disorders (van
den Berg, Grievink, Yzermans, & Lebret, 2005); major
depression (Marshall et al., 2007); and other problems
such as drug and alcohol abuse, higher rates of suicide,
and elevated risk of child abuse (Fritze et al., 2008).
Longer and more severe heat waves associated with
climate change (Meehl & Tebaldi, 2004) are also likely
to be associated with increasing mortality, homicide,
suicide, physical assault, and spousal abuse (Anderson,
2001; Basu & Samet, 2002; Qi, Tong, & Hu, 2009).
Experiences of mental health professionals intervening in the aftermath of Hurricane Katrina and other disasters (e.g., Haskett et al., 2008; Norris, Friedman, & Watson,
2002; Vernberg et al., 2008) have confirmed the benefits of
early intervention that provides assistance with basic needs
and functional recovery. Efforts that are attentive to family
context and affective and emotional factors and that promote interagency cooperation and coordination are most
effective in the immediate aftermath of a disaster. In the
absence of clinical trials that cover the diversity of disaster
circumstances, Hobfoll et al. (2007) identified empirically
supported intervention principles to guide early to midstage intervention and prevention efforts, including promoting (a) a sense of safety, (b) calming, (c) a sense of selfand community efficacy, (d) connectedness, and (e) hope.
Environmental Distress and Place Attachment
The effects of climate change include gradually unfolding
environmental changes, such as rising sea levels, that are
associated with acute and chronic psychological impacts
(Yardley, 2007). Emerging research on ecosystem health
(e.g., Brown, Grootjans, Ritchie, Townsend, & Verrinder,
2005) and patterns of environmental distress resulting from
dramatic human modification of the landscape provides
useful models for anticipating climate change impacts. For
example, through long-term studies of the experiences of
inhabitants of the open pit coal-mining areas of the Upper
Hunter River Valley in Australia (home to one of the
world’s largest coal-exporting ports), Albrecht and colleagues have validated the concept of solastalgia, the sense
of distress people experience when valued natural environments are negatively transformed (Albrecht et al., 2007, p.
S95; Higginbotham, Connor, Albrecht, Freeman, & Agho,
2007).
May–June 2011 ● American Psychologist

Indirect Impacts of Global
Climate Change
The indirect, vicarious impacts of global climate change
include emotional and affective responses associated with
viewing images of environmental degradation or human
suffering in the media or with questions of lifestyle or
purchasing choices. Psychologists can validate the range
and extent of these impacts, inspire supportive interventions (e.g., Macy & Brown, 1998; Randall, 2009), and
describe the links between these emotional responses and
behaviors associated with climate change. For example,
recent interdisciplinary discussions have recognized how
emotional responses to climate change, notions of responsibility and efficacy, and related adaptation processes can
be understood as intertwined aspects of a psychological
response to climate change threats (see Brewer, 2008;
Norgaard, 2009; Reser & Swim, 2011). These processes, in
turn, mediate the extent of individual and collective engagement in environmentally significant behaviors (e.g.,
mitigation of carbon emissions; see National Research
Council, 2008, and Weber & Stern, 2011).

daily lives (Stokols et al., 2009; Wandersman & Hallman,
1993). Media accounts of “eco-anxiety” about climate
change describe symptoms such as panic attacks, loss of
appetite, irritability, weakness, and sleeplessness (Nobel,
2007, p. 1). 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 (Neutra, Lipscomb, Satin, & Shusterman, 1991).
There are challenges differentiating normal and pathological anxiety and worry regarding climate impacts. “Environmental anxiety” (Rabinowitz & Poljak, 2003, p. 225)
has been characterized as obsessive and potentially disabling worry about health risks that are actually not significant (e.g., compared with well-recognized hazards such as
motor vehicle accidents and smoking). Given the evidence
and predictions about health impacts of climate change and
the unprecedented scale of those impacts, what constitutes
an appropriate level of worry remains in question. (See
a discussion of functional and diagnostic implications
below.)

The Range of Emotions Associated With
Climate Change

Depressive Emotions:
Guilt, Despair, and Grief

Despite the scope of the problem, personal experience with
consequences of global climate change is rare in many
regions of the world. Climate change does not evoke strong
reactions in some individuals (Weber, 2006), while for
others it is a manifestation of a “global ecological crisis”
causing uncertainty and emotional distress (Stokols et al.,
2009, p. 181; Böhm, 2003). Although reactions to climate
change are mediated and moderated by values, beliefs, and
experience, self-reported emotions about climate change
are common. In the United States, a majority of people say
they are interested in global warming; approximately half
report feeling disgusted, hopeful, helpless, or sad about the
issue, and a quarter report feeling depressed or guilty
(Maibach, Roser-Renouf, & Leiserowitz, 2009). However,
emotions are highest in groups at both ends of the ideological spectrum. Those in the alarmed group (18% of
Americans) are much more likely to report being convinced
of the reality and danger of climate change and to feel sad,
disgusted, angry, or afraid. Among the dismissive group
(those who are equally convinced that climate change is not
occurring and that no response should be made, 7% of
Americans), the strongest emotions were disgust and anger.
Groups ranging from concerned, cautious, disengaged, or
doubtful (33%, 19%, 12%, and 11% of Americans, respectively) tended to report progressively less experience of or
emotional response to climate change.

There are numerous accounts of subclinical depressive
emotions, guilt, and despair associated with climate change
and other global environmental issues (e.g., Buzzell &
Chalquist, 2009; Norgaard, 2009; Nicholsen, 2002). Fritze
et al. (2008) discussed 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). In this
vein, Kidner (2007) described the loss of security engendered by uncertainty about the health and continuity of the
earth’s natural systems and how the impact of these emotions tends to be underappreciated because of a lack of
recognition of subjective feelings of environmental loss in
traditional scientific and economic frameworks. Contemporary grief-loss models (e.g., Worden, 2009) view grief as
a normal reaction to loss and the mourning process as a
dynamic series of tasks including (a) accepting the reality
of the loss, (b) processing the physical and emotional pain
of grief, (c) adjusting externally and internally to a world
without the lost object, and (d) finding an enduring connection with the lost object in the midst of embarking on a
new life. Applying Worden’s (2009) framework to adjustment to climate change, Randall (2009) described case
studies of individuals drawn from the Cambridge, England,
Carbon Conversations program who exhibited movement
through the grief and mourning process toward a reinvesting of emotional energy in more ecologically stable life
choices.

Anxiety and Worry Regarding
Climate Change
Individuals’ worries about environmental health threats
take a toll on their subjective well-being. Cognitive factors,
subjective experience of stress, and selection of coping
strategies determine how global conditions impinge on
individuals’ psyche and behavior in the context of their
May–June 2011 ● American Psychologist

Denial as Social Justification and
Psychological Defense
Speculation on the willful denial of the existence or impacts of climate change is common in the popular media
(e.g., Gelbspan, 2005; Monbiot, 2006). This denial can
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serve as a social justification (Norgaard, 2009) as well as a
psychological defense—an involuntary mental mechanism
that distorts perception of internal and external reality to
reduce subjective distress (Vaillant, 2000). For example, in
an analysis of a rural Norwegian community, Norgaard
(2006) found that nonresponse to climate change was at
least partially a matter of socially organized denial: Norwegian economic prosperity is tied to oil production, and
collectively ignoring climate change maintains Norwegian
economic interests. In a qualitative study using an existential-phenomenological framework, Langford (2002) identified responses to the risks posed by climate change, including (a) active denial, associated with a strong reliance on
rationality over emotion and a lack of tolerance for scientific uncertainty; (b) disinterest, associated with an external
locus of control and fatalism; and (c) engagement, associated with a preference for emotion and intuition to justify
opinions and actions, a sense of personal responsibility, and
a belief in communal efficacy. Along similar lines, Maiteny
(2002) identified three responses to chronic anxiety about
ecological and social problems: (a) an unconscious reaction
of denial in which individuals stave off anxiety by seeking
gratification through continued or increased material acquisition and consumption; (b) a “green consumer” response
(p. 300) that reflects greater concern for the environment
but without major changes in lifestyle; and (c) heightened
conscience and feelings of connectedness with wider ecological and social processes, leading individuals to take
responsibility for major lifestyle changes and to stimulate
awareness in others.
Apathy Regarding Climate Change
Some commentators have characterized the public’s lack of
action to protect the environment as apathy. Speaking from
a psychoanalytic perspective, writers such as Randall
(2009) and Lertzman (2010) contend that the public’s apparent apathy regarding climate change is actually paralysis
in the face of the size of the problem; these writers reframe
the issue in terms of psychological defense mechanisms
such as splitting (i.e., retaining intellectual knowledge of
reality but divesting it of emotional meaning). Moser
(2007) conceptualized apathy regarding climate change as
a primary emotional response associated with a habituation
to the “drumbeat of news about various overwhelming
environmental and societal problems” (p. 68). This primary
response prevents individuals from learning about the
threat and creating a more informed reaction. For Moser,
numbness is seen as a secondary reaction following realization of the magnitude of climate change threats and a
perceived inability to affect their outcomes. Apparent apathy regarding environmental issues may also be a function
of adaptation to existing conditions. In a process Kahn
(1999, p. 7) 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.
270

Social and Community Impacts of
Climate Change
In addition to direct and indirect psychological impacts,
climate change is likely to have impacts on social and
community relationships. Some of these impacts may result
directly from changes in climate, but most are likely to be
indirect results of changes in how people use and occupy
territory. The effects of a changing climate on the suitability of territory for agriculture, aquaculture, and habitation
means that the experiences of people in particular geographical locations, as well as the geographical distribution
of populations, will be altered, with consequences for both
interpersonal and intergroup relations. The severity of climate change impacts is partly dependent on other simultaneous trends and patterns. Even when the impact is restricted to one country or one part of the world, there may
be economic consequences that will have spillover effects
on other countries.
Heat and Violence
Climate change is most concretely represented in the public
mind as “global warming” (Meehl & Tebaldi, 2004). In
addition to health impacts (Poumadère, Mays, Le Mer, &
Blong, 2005), the predicted warming is likely to have some
direct impacts on human behavior. On the basis of experimental and correlational research, Anderson (2001) concluded that there is a causal relationship between heat and
violence and that any increase in average global temperature is likely to be accompanied by an increase in violent
aggression. Predictions include a rise of about 24,000 assaults or murders in the United States every year for every
increase of 2 degrees Fahrenheit in the average temperature. In a more recent article, Anderson and DeLisi (in
press) described some of the probable effects of climate
change on violence. Both lab-based manipulations of temperature and comparisons of differences in violent crime
associated with seasonal and regional temperature differences indicate that heat can have an immediate effect on
violent tendencies. More subtle but possibly more powerful
long-term impacts may result from an effect of heat on fetal
and child development.
Climate Change and Intergroup Conflict
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 (Costello et al., 2009; Reuveny, 2008),
thus competing for rights and ownership of the space. The
Intergovernmental Panel on Climate Change (2007) has
estimated that by 2030, as much as 42% of the world’s
population will live in countries with insufficient fresh
water for their agricultural, industrial, and domestic use,
setting the stage for conflict over how to allocate water
supplies. A review by the Global Business Network (GilMay–June 2011 ● American Psychologist

man, Randall, & Schwarz, 2007) found that “violent conflicts over water are already widespread” (p. 10).
The Pentagon and other institutional members of the
intelligence community have begun to attend to the destabilizing effects of climate change on domestic stability as
well as on international tensions (e.g., Yeoman, 2009). A
report by the Oxford Research Group (Abbott, 2008) highlighted the psychosocial impact of climate change on civil
unrest, noting that when governments fail to adequately
protect against natural disasters or respond to their effects,
people may lose confidence and trust in civil institutions,
resulting in backlash.
Displacement and Relocation
Loss of connection or belonging to one’s home place can
also undermine mental health (Fullilove, 1996). Communities are already being forced to relocate because of current or anticipated climate changes (Agyeman et al., 2009),
and it has been estimated that there may be 200 million
environmental refugees by mid-century (Myers, 2002).
Such forced relocations can involve a severing of emotional ties to place, disruption of existing social networks,
and attempts to maintain cultural integrity despite relocation (Chaliand & Rageau, 1995; Nelson, West, & Finan,
2009). These disruptions of geographic and social connections may lead to grief, anxiety, and a sense of loss,
particularly among those with a strong place or national
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, lessdeveloped 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. Countries
and people with fewer economic resources will feel the
effects more strongly, because they have less ability to
afford the technologies that would mitigate the financial
and medical effects of climate change. Within nations, the
have-nots are more likely to be ethnic minorities (Bullard
& Johnson, 2000), so this disparity may also 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). Issues of justice
become more relevant when a resource is limited, and
threats to one’s group identity, such as that represented by
a loss of homeland or a reduction in the environmental
resources needed for survival, tend to increase derogation
of outgroups (Hogg, 2003).

global biodiversity and ecosystem health (Wilson, 2002).
Meanwhile, an accumulating body of research suggests that
nearby nature has a positive effect on physical and mental
health (De Vries, Verheij, Groenevegen, & Spreeuwenberg, 2003; Maas, Verheij, Groenewegen, de Vries, &
Spreeuwenberg, 2006) and on social functioning (Shinew,
Glover, & Parry, 2004). In urban societies, climate change
may be associated with a reduction in the health of green
spaces, including public parks, as ecosystems decline and
as there is increased demand for the resources required to
maintain them (Younger, Morrow-Almeida, Vindigni, &
Dannenberg, 2008). Access to nature may be particularly
important for those who are most vulnerable (Kuo & Faber
Taylor, 2004). Since minority citizens and citizens of low
socioeconomic status 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.
Those who live in rural areas—such as farmers and
fishers, who rely on natural resources for their economic
well-being, or people whose identities are tied to a particular conception of place (cf. Burley, 2010)—are also likely
to be strongly affected, directly or indirectly, by changes to
existing ecosystems. Effects of climate change on the local
animal and plant species are likely to have a profound
effect on the human residents. Groups that rely on subsistence living are particularly sensitive to these impacts, such
as indigenous inhabitants of the Arctic (Symon, Arris, &
Heel, 2005).

Social Justice Implications of
Climate Change Impacts
The ethical implications of sharing one atmospheric commons are that some regions are disproportionately affected
by climate change and that societal vulnerability to those
negative impacts is also highly uneven because of differential levels of exposure and sensitivity to the risks and
differential abilities to cope and adapt (McMichael et al.,
2008; Roberts & Parks, 2007). A focus on the global
inequalities of climate change impacts shifts the discussion
from scientific-technical issues to human rights and environmental justice (Agyeman et al., 2003). There are clear
relationships between environmental risk, poverty, and vulnerability: Paradoxically, the people that face the highest
risk of impacts are the least well prepared, both in terms of
individual preparedness and community-level resources for
disaster relief (Brouwer et al., 2007). Mental health provision in many low- and middle-income countries is already
inadequate (Jacob et al., 2007), and further, in the period
following a disaster, medical and psychiatric care can dramatically diminish (Jones et al., 2009; Sontag, 2010).

Decreased Access to Thriving Ecosystems

Coping With Climate Change Impacts

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 climate change poses a threat to

Psychologists are well positioned to provide guidance on
what constitutes healthy coping with the psychological
impacts of global climate change and to intervene in situations of mental health injury or disordered adjustment.
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Optimal coping with the threat and unfolding impacts of
climate change is likely to entail a number of factors,
including accurate recognition of risks, effective management of emotions and problem solving, a focus on prosocial outcomes, and engagement in actions that have a
reasonable chance of mitigation and adaptation (see American Psychological Association Task Force on the Interface
Between Psychology and Global Climate Change, 2009;
Gifford, 2011, this issue; Reser & Swim, 2011; Weber &
Stern, 2011).
Therapeutic Considerations
From a therapeutic perspective, consideration of disordered
adjustment, in particular to the indirect or vicarious psychological impacts of global climate change, poses a number of philosophical and diagnostic questions. These include distinguishing between pathological and adaptive
reactions to environmental issues in general, differentiating
between pathological despair about issues such as species
extinction and normal bereavement, and determining what
is expected regarding coping with the unprecedented health
threats posed by climate change. Responses to psychological impacts associated with climate change can be characterized similarly to the way in which other issues of
psychological adjustment are characterized. For example,
in clinical terms, adjustment disorders are associated with
discrete and short-term stressors as well as chronic stressors that have enduring consequences (American Psychiatric Association, 2000); these stressors all have qualities
associated with the effects of global climate change. If one
extrapolates from current diagnostic criteria, disordered
adjustment to climate change impacts would include
marked distress that is in excess of what would be expected
given the nature of the stressor (i.e., in the context of one’s
community or social group) or significant impairment in
social or occupational functioning, including depressed
mood, anxiety, and disturbances of conduct.
In the context of mitigating or adapting to the threat of
climate change or other natural disasters, worry can be
considered a normal, adaptive process that prepares people
to cope with future threats, unless it is so driven by anxiety
that it becomes intense and uncontrollable (Barlow, 2002;
Reser, 2004). Again, extrapolating from current diagnostic
guidelines, differentiating between normal and pathological worry regarding climate change includes 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.
Creativity and Empowerment
Following Frumkin (2001, p. 234), a “beyond toxicity”
perspective can also be taken regarding the psychological
impacts of climate change. The challenges of climate
change may also “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). As De Young (1996) noted with regard to
recycling, there are intrinsic benefits to be gained from
pro-environmental behavior, including a sense of frugality,
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participation, and competence. Research on some youth
conservation programs has shown preliminary evidence
that participants gain in self-efficacy, social competence,
and sense of civic responsibility (Johnson, Johnson-Pynn,
Sweeney, & Williams, 2009). As noted above, qualitative
analyses by Langford (2002) and Maiteny (2002) suggest
that some individuals respond to the threat of climate
change with social engagement, which leads to a sense of
empowerment and other positive emotions.
A provisional, trans-theoretical framework for categorizing responses to climate change impacts, associated psychological defense mechanisms, and functional implications is illustrated in Figure 2. Understanding individual
psychological responses and their adaptive benefits is contingent on contextual factors including time frame, individual and cultural differences, social influences, and community resources. A range of adaptive responses includes
curiosity, concern, skepticism, or creativity; impulses toward conservation behaviors or competing impulses toward
other prosocial interests or causes; and high adaptive ego
defenses—anticipation, humor, suppression. Maladaptive,
acute or disordered responses include trauma or displacement associated with disasters, environmental changes, or
regional conflicts; chronic stress; anxiety or depressive
disorders; co-morbidity with existing psychopathology or
medical illness; acting out or other dysregulated defenses.
Between these two poles lies the potential for psychological distress, inhibition, or internal conflicts, including an
inability to articulate environmental concerns or impacts;
feelings of hopelessness or nihilism; competing motivations related to personality, social, or socioeconomic factors; and compromise-level or reality-distorting defenses,
including intellectualization, denial, or projection.

Conclusion
The mounting evidence for the magnitude and irrevocability of global climate change and its psychological impacts
has implications for psychologists’ interventions, policies,
and research. Indeed, recognition that the psychological
impacts of climate change pose a current threat to individual and community health— even to those who have not
directly experienced biophysical impacts— has the potential to lead to more active mitigation and adaptation
activities.
In addressing the direct and acute psychological impacts of climate change resulting from more frequent and
powerful weather events and adjustment to changing landscapes, psychologists can employ interventions drawn from
disaster psychology and support long-term adjustment that
recognizes varied responses to natural and technological
disasters and the influence of secondary or chronic impacts.
To address the indirect, vicarious impacts of climate
change, psychologists can provide individual and group
interventions to facilitate emotional expression and dialogue and create self-efficacy by fostering effective mitigation and adaptation behaviors. Psychologists can help in
promoting an understanding and response to the large-scale
psychosocial impacts resulting from regional environmental degradation, scarcity of resources, increased intergroup
May–June 2011 ● American Psychologist

Figure 2
Responses to Global Climate Change: A Provisional Psychological Framework

Low

Optimal & Adaptive

High

Responses

Psychological Defenses

Normative
Curiosity
Skepticism
Concern, Worry
Support & Information Seeking
Creativity, Innovation
Engagement, Problem-Solving

Barriers to Emotional Expression
Competing Cultural or
Socioeconomic Factors
Anxiety, Despair, Nihilism

Acute/Complicated

Natural Disaster Impacts
Trauma or Displacement
Disrupted Social Networks
Impaired Sense of Place
Chronic Socio-Economic or
Environmental Stressors
Co-existing psychopathology
or medical illness

High Adaptive

●

●

Altruism
Humor
Suppression

Absent/Minimal
Symptoms

Inhibited

Intellectualization
Isolation of Affect
Reaction Formation

Adjustment Reactions

Distorting

Adjustment Disorders

Idealization
Denial
Rationalization
Projection

Active

Anxiety, Mood or Behavioral
Disorders

Dysregulated

Major Psychopathology

Acting Out
Apathetic Withdrawal

Delusions
Psychotic Distortions

How is the response to environmental problems that
result from climate change similar to the response to
natural and technological disasters (e.g., involving
the same distinct phases)? Are there differences that
are due to the perceived human causality and/or the
ongoing nature of the problem?
What are the interrelationships between individual and
personality variables (e.g., openness to experience,
optimism, neuroticism) and psychological processes,
including coping and defense mechanisms (e.g., mindfulness vs. avoidance), psychopathology (e.g., preexisting mental or emotional disorders), socioeconomic
vulnerability, group norms, and media and cultural
messages regarding climate change?
What are the most effective therapeutic interventions targeting individual and community health
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Flourishing

Anticipation

conflicts, forced migrations, loss of homeland, and threats
to cultural practices and values. Global climate change is
currently impacting the health and relationships of the
earth’s most vulnerable individuals and communities. Psychologists can address factors contributing to the social and
economic disparities of climate change impacts and highlight how seemingly local and faraway impacts can manifest globally.
To ensure effectiveness in mitigating the psychological impacts of global climate change and fostering successful adaptation, more research is needed. Pressing questions
include the following:
●

Functional Implications

●
●

●

●

impacts of climate change? In particular, are there
differential reactions to the interventions among
members of different racial, ethnic, and gender
groups and communities?
What is the effect of environmental disasters on
sense of place and place attachment?
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)?
What is the impact of climate change and the associated scarcity of natural resources on intergroup
relations?
How can educational interventions promote positive
responses such as empowerment, involvement, and
efficacy in mitigating and adapting to the psychological impacts of climate change?

Global change is as much a psychological and social
phenomenon as a matter of biodiversity and geophysics and
poses threats to psychological health and well-being on
multiple, simultaneous levels. Psychologists have an ethical obligation to take immediate steps to minimize the
psychological harm associated with climate change, to help
to reduce global disparities in climate impacts, and to
continually improve their climate-related interventions
through coordinated programs of research and practice that
draw on the rich diversity of psychologists’ skills and
training.
273

REFERENCES
Abbott, C. (2008). An uncertain future: Law enforcement, national security and climate change. London, England: Oxford Research Group.
Retrieved from http://www.oxfordresearchgroup.org.uk/sites/default/
files/uncertainfuture.pdf
Adams, G., O’Brien, L., & Nelson, J. (2006). Perceptions of racism in
Hurricane Katrina. Analyses of Social Issues and Public Policy, 6,
215–235. doi:10.1111/j.1530-2415.2006.00112.x
Agyeman, J., Bullard, R., & Evans, B. (2003). Just sustainabilities:
Development in an unequal world. London, England: Earthscan/MIT
Press.
Agyeman, J., Devine-Wright, P., & Prange, J. (2009). Close to the edge,
down by the river? Joining up managed retreat and place attachment in
a climate changed world. Environment and Planning A, 41, 509 –513.
doi:10.1068/a41301
Aini, M. S., & Fakhrul-Razi, A. (2010). Development of socio-technical
disaster model. Safety Science, 48, 1286 –1295. doi:10.1016/
j.ssci.2010.04.007
Albrecht, G., Sartore, G., Connor, L., Higginbotham, N., Freeman, S.,
Kelly, B., . . . Pollard, G. (2007). Solastalgia: The distress caused by
environmental change. Australasian Psychiatry, 15, S95–S98. doi:
10.1080/10398560701701288
American Psychiatric Association. (2000). Diagnostic and statistical
manual of mental disorders (4th ed., text rev.). Washington, DC:
Author.
American Psychological Association. (2002). Ethical principles of psychologists and code of conduct. American Psychologist, 57, 1060 –
1073. doi:10.1037/0003-066X.57.12.1060
American Psychological Association Task Force on the Interface Between
Psychology and Global Climate Change. (2009). Psychology and
global climate change: Addressing a multi-faceted phenomenon and set
of challenges. Retrieved from http://www.apa.org/science/about/
publications/climate-change.aspx
Anderson, C. A. (2001). Heat and violence. Current Directions in Psychological Science, 10, 33–38. doi:10.1111/1467-8721.00109
Anderson, C. A., & DeLisi, M. (in press). Implications of global climate
change for violence in developed and developing countries. In J.
Forgas, A. Kruglanski, & K. Williams (Eds.), Social conflict and
aggression. London: Psychology Press.
Barlow, D. H. (2002). Anxiety and its disorders (2nd ed.). New York, NY:
Guilford Press.
Basu, R., & Samet, J. (2002). Relation between ambient temperature and
mortality: A review of the epidemiological evidence. Epidemiologic
Reviews, 24, 190 –202. doi:10.1093/epirev/mxf007
Baum, A., & Fleming, I. (1993). Implications of psychological research
on stress and technological accidents. American Psychologist, 48, 665–
672. doi:10.1037/0003-066X.48.6.665
Böhm, G. (2003). Emotional reactions to environmental risks: Consequentialist versus ethical evaluation. Journal of Environmental Psychology,
23, 199 –212. doi:10.1016/S0272-4944(02)00114-7
Brewer, J. F. (2008). New directions in climate change vulnerability,
impacts, and adaptation assessment: Summary of a workshop. Washington, DC: National Academies Press.
Brklacich, M., Chazan, M., & Dawe, A. (2007). Vulnerabilities of societies under Global Environmental Change (GEC). In H. Tiessen, M.
Brklacich, G. Breulmann & R. S. C. Menezes (Eds.), Communicating
global change science to society (pp. 73– 88). Washington, DC: Island
Press.
Brouwer, R., Akter, S., Brander, L., & Haque, E. (2007). Socioeconomic
vulnerability and adaptation to environmental risk: A case study of
climate change and flooding in Bangladesh. Risk Analysis, 27, 313–326.
doi:10.1111/j.1539-6924.2007.00884.x
Brown, V. A., Grootjans, J., Ritchie, J., Townsend, M., & Verrinder, G.
(Eds.). (2005). Sustainability and health: Supporting global ecological
integrity and public health. Sydney, Australia: Allan & Unwin.
Bullard, R. D., & Johnson, G. S. (2000). Environmental justice: Grassroots activism and its impact on public policy decision making. Journal
of Social Issues, 56, 555–578. doi:10.1111/0022-4537.00184
Burley, D. (2010). Losing ground: Identity and land loss in coastal
Louisiana. Jackson: University Press of Mississippi.

274

Buzzell, L., & Chalquist, C. (Eds.). (2009). Ecotherapy. San Francisco,
CA: Sierra Club Press.
Chaliand, G., & Rageau, J. (1995). Penguin atlas of diasporas. New York,
NY: Viking Press.
Clayton, S., & Myers, G. (2009). Conservation psychology. Oxford,
England: Wiley-Blackwell.
Costello, A., Abbas, M., Allen, A., Ball, S., Bell, S., Bellamy, R., . . .
Patterson, C. (2009). Managing the health effects of climate change:
Lancet and University College London Institute for Global Health Commission. Lancet, 373, 1693–1733. doi:10.1016/S0140-6736(09)60935-1
Cruz, A. M., Steinberg, L. J., & Vetere-Arellano, A. L. (2006). Emerging
issues for natech disaster risk management in Europe. Journal of Risk
Research, 9, 483–501. doi:10.1080/13669870600717657
Cutter, S. L., & Finch, C. (2008). Temporal and spatial changes in social
vulnerability to natural hazards. Proceedings of the National Academy
of Sciences, USA, 105, 2301–2306. doi:10.1073/pnas.0710375105
De Vries, S., Verheij, R., Groenevegen, P., & Spreeuwenberg, P. (2003).
Natural environments-healthy environments? An exploratory analysis
of the relationship between green space and health. Environment and
Planning A, 35, 1717–1731. doi:10.1068/a35111
De Young, R. (1996). Some psychological aspects of a reduced consumption lifestyle: The role of intrinsic satisfaction and competence. Environment and Behavior, 28, 358 – 409.
Dispensa, J., & Brulle, R. (2003). Media’s social construction of environmental issues. International Journal of Sociology and Social Policy, 23,
74 –105. doi:10.1108/01443330310790327
Ebi, K. L., & Semenza, J. C. (2008). Community-based adaptation to the
health impacts of climate change. American Journal of Preventive
Medicine, 35, 501–507. doi:10.1016/j.amepre.2008.08.018
Emmerich, R. (Director). (2004). The day after tomorrow [Motion picture]. United States: Twentieth Century Fox.
Few, R. (2007). Health and climatic hazards: Framing social research on
vulnerability, response and adaptation. Global Environmental Change,
17, 281–295. doi:10.1016/j.gloenvcha.2006.11.001
Feygina, I., Jost, J. T., & Goldsmith, R. E. (2010). System justification, the
denial of global warming, and the possibility of “system-sanctioned
change.” Personality and Social Psychology Bulletin, 36, 326 –338.
doi:10.1177/0146167209351435
Fritze, J. G., Blashki, G. A., Burke, S., & Wiseman, J. (2008). Hope,
despair and transformation: Climate change and the promotion of
mental health and wellbeing. International Journal of Mental Health
Systems, 2(13). doi:10.1186/1752-4458-2-13
Frumkin, H. (2001). Beyond toxicity: Human health and the natural
environment. American Journal of Preventive Medicine, 20, 234 –240.
doi:10.1016/S0749-3797(00)00317-2
Fullilove, M. (1996). Psychiatric implications of displacement: Contributions from the psychology of place. American Journal of Psychiatry,
153, 1516 –1523.
Galea, S., Nandi, A., & Vlahov, D. (2005). The epidemiology of posttraumatic stress disorder after disasters. Epidemiologic Reviews, 27,
78 –91. doi:10.1093/epirev/mxi003
Gelbspan, R. (1995, December). “The heat is on: The warming of the
world’s climate sparks a blaze of denial”. Harper’s, pp. 31–37. Retrieved from http://www.harpers.org/archive/1995/12/0007823
Gifford, R. (2008). Psychology’s essential role in alleviating the impacts
of climate change. Canadian Psychology, 49, 273–280. doi:10.1037/
a0013234
Gifford, R. (2011). The dragons of inaction: Psychological barriers that
limit climate change mitigation and adaptation. American Psychologist,
66, 290 –302. doi:10.1037/a0023566
Gill, D. A. (2007). Secondary trauma or secondary disaster? Insights from
Hurricane Katrina. Sociological Spectrum, 27, 613– 632. doi:10.1080/
02732170701574941
Gilman, N., Randall, D., & Schwarz, P. (2007). Impacts of climate
change: A system vulnerability approach to consider the potential
impacts to 2050 of a mid-upper greenhouse gas emissions scenario. San
Francisco, CA: Global Business Network. Retrieved from http://
gbn.com/blog/wp-content/uploads/2009/10/Monitor-GBN_Impacts-ofClimate-Change_whitepaper2.pdf
Haskett, M. E., Scott, S. S., Nears, K., & Grimmett, M. A. (2008). Lessons
from Katrina: Disaster mental health service in the Gulf Coast region.

May–June 2011 ● American Psychologist

Professional Psychology: Research and Practice, 39, 93–99. doi:
10.1037/0735-7028.39.1.93
Higginbotham, N., Connor, L., Albrecht, G., Freeman, S., & Agho, K.
(2007). Validation of an environmental distress scale. Ecohealth, 3,
245–254. doi:10.1007/s10393-006-0069-x
Hobfoll, S. E., Watson, P. B., Carl, C., Bryant, R. A., Brymer, M. J.,
Friedman, M. J., . . . Ursano, R. J. (2007). Five essential elements of
immediate and mid-term mass trauma intervention: Empirical evidence.
Psychiatry: Interpersonal and Biological Processes, 70, 283–315. doi:
10.1521/psyc.2007.70.4.283
Hogg, M. (2003). Social identity. In M. Leary & J. Tangney (Eds.),
Handbook of self and identity (pp. 462– 479). New York, NY: Guilford
Press.
Hulme, M. (2009). Why we disagree about climate change. Cambridge,
England: Cambridge University Press.
Intergovernmental Panel on Climate Change. (2007). Summary for policymakers. In Climate change 2007: The physical science basis. Contribution of Working Group I to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change (S. Solomon, D. Qin, M.
Manning, Z. Chen, M. Marquis, K. B. Averyt, M. Tignor, & H. L.
Miller, Eds.), New York, NY: Cambridge University Press. (Available
at http://www.ipcc-wg2.org/)
Jacob, K., Sharan, P., Mirza, I., Garrido-Cumbrera, M., Seedat, S., Mari,
J., . . . Saxena, S. (2007). Mental health systems in countries: Where
are we now? Lancet, 370, 1061–1077. doi:10.1016/S0140-6736(07)
61241-0
Johnson, L. R., Johnson-Pynn, J. S., Sweeney, S. S., & Williams, C. T.
(2009). Youth civic action: Going green, going global. Ecopsychology,
1, 75– 84. doi:10.1089/eco.2009.0007
Jones, L., Asare, J. B., El Masri, M., Mohanraj, A., Sherief, H., & van
Ommeren, M. (2009). Severe mental disorders in complex emergencies. Lancet, 374, 654 – 661. doi:10.1016/S0140-6736(09)61253-8
Kahn, P. H. (1999). The human relationship with nature. Cambridge, MA:
MIT Press.
Kazdin, A. E. (2009). Psychological science’s contributions to a sustainable environment: Extending our reach to a grand challenge of society.
American Psychologist, 64, 339 –356. doi:10.1037/a0015685
Kidner, D. (2007). Depression and the natural world: Towards a critical
ecology of psychological distress. International Journal of Critical
Psychology, 19, 123–146.
Kolbert, E. (2006). Field notes from a catastrophe: Man, nature, and
climate change. New York, NY: Bloomsbury.
Kuo, F. E., & Faber Taylor, A. (2004). A potential natural treatment for
attention-deficit/hyperactivity disorder: Evidence from a national study.
American Journal of Public Health, 94, 1580 –1586.
Langford, I. H. (2002). An existential approach to risk perception. Risk
Analysis, 22, 101–120. doi:10.1111/0272-4332.t01-1-00009
Leiserowitz, A. (2007). Communicating the risks of global warming:
American risk perceptions, affective images, and interpretive communities. In S. C. Moser & L. Dilling (Eds.), Creating a climate for change
(pp. 44 – 63). New York, NY: Cambridge University Press.
Lempert, R. J., & Collins, M. T. (2007). Managing the risk of uncertain
threshold responses: Comparison of robust, optimum, and precautionary approaches. Risk Analysis, 27, 1009 –1026. doi:10.1111/j.15396924.2007.00940.x
Lertzman, R. (2010). The myth of apathy: Psychoanalytic explorations of
environmental degradation. Unpublished doctoral thesis, Cardiff
School of Social Sciences, Cardiff University, Cardiff, Wales.
Maas, J., Verheij, R., Groenewegen, P., de Vries, S., & Spreeuwenberg, P.
(2006). Green space, urbanity and health: How strong is the relationship? Journal of Epidemiology and Community Health, 60, 587–592.
doi:10.1136/jech.2005.043125
Macy, J., & Brown, M. Y. (1998). Coming back to life: Practices to
reconnect our lives, our world. Gabriola Island, British Columbia,
Canada: New Society.
Maibach, E., Roser-Renouf, C., & Leiserowitz, A. (2009). Global warming’s six Americas 2009: An audience segmentation analysis. New
Haven, CT: Yale Project on Climate Change. Retrieved from http://
environment.yale.edu/uploads/6Americas2009.pdf
Maiteny, P. T. (2002). Mind in the gap: Summary of research exploring
“inner” influences on pro-sustainability learning and behavior.

May–June 2011 ● American Psychologist

Environmental Education Research, 8, 299 –306. doi:10.1080/
13504620220145447
Marshall, B. K., & Picou, J. S. (2008). Postnormal science, precautionary
principle, and worst cases: The challenge of twenty-first century catastrophes. Sociological Inquiry, 78, 230 –247. doi:10.1111/j.1475-682X
.2008.00236.x
Marshall, R. D., Bryant, R. A., Amsel, L., Suh, E. J., Cook, J. M., & Neria,
Y. (2007). The psychology of ongoing threat: Relative risk appraisal,
the September 11 attacks, and terrorism-related fears. American Psychologist, 62, 304 –316. doi:10.1037/0003-066X.62.4.304
McMichael, A. J., Friel, S., Nyong, A., & Corvalan, C. (2008). Global
environmental change and health: Impact, inequalities, and the health
sector. British Medical Journal, 336, 191–194. doi:10.1136/bmj
.39392.473727.AD
Meehl, G. A., & Tebaldi, C. (2004, August 13). More intense, more
frequent, and longer lasting heat waves in the 21st century. Science,
305, 994 –997. doi:10.1126/science.1098704
Monbiot, G. (2006, September 19). The denial industry. The Guardian,
Section G2, p. 6. Retrieved from http://www.guardian.co.uk/environment/
2006/sep/19/ethicalliving.g2
Moser, S. C. (2007). More bad news: The risk of neglecting emotional
responses to climate change information. In S. C. Moser & L. Dilling
(Eds.), Creating a climate for change (pp. 64 – 80). New York, NY:
Cambridge University Press. doi:10.1017/CBO9780511535871.006
Myers, N. (2002). Environmental refugees: A growing phenomenon of the
21st century. Philosophical Transactions of the Royal Society of London: Biological Sciences, 357, 609 – 613. doi:10.1098/rstb.2001.0953
National Research Council. (2008). Understanding and responding to
climate change. Washington, DC: National Academies Press.
Nelson, D. R., West, C. T., & Finan, T. J. (2009). Introduction to “In
focus: Global change and adaptation in local places.” American Anthropologist, 111, 271–274. doi:10.1111/j.1548-1433.2009.01131.x
Neutra, R., Lipscomb, J., Satin, K., & Shusterman, D. (1991). Hypotheses
to explain the higher symptom rates observed around hazardous waste
sites. Environmental Health Perspectives, 94, 31–38. doi:10.2307/
3431289
Nicholsen, S. W. (2002). The love of nature and the end of the world: The
unspoken dimensions of environmental concern. Cambridge, MA: MIT
Press.
Nobel, J. (2007, April 9). Eco-anxiety: Something else to worry about
[Electronic version]. The Inquirer. Retrieved from http://www.philly
.com
Norgaard, K. M. (2006). “We don’t really want to know”: Environmental justice and socially organized denial of global warming in
Norway. Organization & Environment, 19, 347–370. doi:10.1177/
1086026606292571
Norgaard, K. M. (2009). Cognitive and behavioral challenges in responding to climate change: Background paper to the 2010 World Development Report (World Bank Policy Research Working Paper 4940).
Washington, DC: The World Bank. doi:10.1596/1813-9450-4940
Norris, F. H., Friedman, M. J., & Watson, P. J. (2002). 60,000 disaster
victims speak: Part II. Summary and implications of the disaster mental
health research. Psychiatry: Interpersonal and Biological Processes,
65, 240 –260. doi:10.1521/psyc.65.3.240.20169
Norris, F. H., Friedman, M. J., Watson, P. J., Byrne, C. M., Diaz, E., &
Kaniasty, K. (2002). 60,000 disaster victims speak: Part I. An empirical
review of the empirical literature, 1981–2001. Psychiatry: Interpersonal and Biological Processes, 65, 207–239. doi:10.1521/psyc
.65.3.207.20173
Norris, F. H., Stevens, S. P., Pfefferbaum, B., Wyche, K. F., & Pfefferbaum, R. L. (2008). Community resilience as a metaphor, theory, set of
capacities, and strategy for disaster readiness. American Journal of
Community Psychology, 41, 127–150. doi:10.1007/s10464-007-9156-6
Orr, D. W. (1992). Ecological literacy: Education and the transition to a
postmodern world. Albany, NY: State University of New York Press.
Page, L. A., & Howard, L. M. (2010). The impact of climate change
on mental health (but will mental health be discussed at
Copenhagen?). Psychological Medicine, 40, 177–180. doi:10.1017/
S0033291709992169
Pew Research Center. (2009, January 22). Economy, jobs trump all other
policy priorities in 2009. Retrieved from http://people-press.org/report/
485/economy-top-policy-priority

275

Poumadère, M., Mays, C., Le Mer, S., & Blong, R. (2005). The 2003 heat
wave in France: Dangerous climate change here and now. Risk Analysis, 25, 1483–1494. doi:10.1111/j.1539-6924.2005.00694.x
Qi, X., Tong, S., & Hu, W. (2009). Preliminary spatiotemporal analysis of
the association between socio-environmental factors and suicide. Environmental Health, 8, 46. doi:10.1186/1476-069X-8-46
Rabinowitz, P. M., & Poljak, A. (2003). Host– environment medicine: A
primary care model for the age of genomics. Journal of General
Internal Medicine, 18, 222–227. doi:10.1046/j.1525-1497.2003.11101.x
Randall, R. (2009). Loss and climate change: The cost of parallel narratives. Ecopsychology, 1, 118 –129. doi:10.1089/eco.2009.0034
Reser, J. P. (2004). The experience of natural disasters: Psychological
perspectives and understandings. In J. P. Stoltman, J. Lidstone, & L. M.
DeChano (Eds.), International perspectives on natural disasters: Occurrence, mitigation, and consequences (pp. 369 –384). Dordrecht, The
Netherlands: Kluwer Academic.
Reser, J. P. (2010, July 11–16). A psychological perspective on ‘thinking
globally and acting locally’ in the context of climate change. Keynote
address presented to the International Congress of Applied Psychology,
Melbourne, Australia.
Reser, J. P., & Swim, J. K. (2011). Adapting to and coping with the threat
and impacts of climate change. American Psychologist, 66, 277–289.
doi:10.1037/a0023412
Reuveny, R. (2008). Ecomigration and violent conflict: Case studies and
public policy implications. Human Ecology, 36, 1–13. doi:10.1007/
s10745-007-9142-5
Reyes, G., & Jacobs, G. A. (Eds.). (2006). Handbook of international
disaster psychology (Vols. 1– 4). Westport, CT: Praeger.
Roberts, J. T., & Parks, B. C. (2007). A climate of injustice: Global
inequality, north-south politics, and climate policy. Cambridge, MA:
MIT Press.
Roszak, T., Gomes, M. E., & Kanner, A. (Eds.). (1995). Ecopsychology:
Restoring the earth, healing the mind. San Francisco, CA: Sierra Club
Press.
Shinew, K. J., Glover, T. D., & Parry, D. C. (2004). Leisure spaces as
potential sites for interracial interaction: Community gardens in urban
areas. Journal of Leisure Research, 36, 336 –355.
Sontag, D. (2010, March 20). In Haiti, mental health system is in collapse.
The New York Times, p. A1. Retrieved from http://www
.nytimes.com/2010/03/20/world/americas/20haiti.html?hp
Stein, B. D., & Meyers, D. (1999). Emotional sequelae of disasters: A

276

primary care physician’s guide. Journal of the American Medical
Women’s Association, 54, 60 – 64.
Stokols, D., Misra, S., Runnerstrom, M. G., & Hipp, J. A. (2009).
Psychology in an age of ecological crisis: From personal angst to
collective action. American Psychologist, 64, 181–193. doi:10.1037/
a0014717
Symon, C., Arris, L., & Heel, B. (2005). Arctic climate impact assessment. Cambridge, England: Cambridge University Press.
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