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Abstract. A national, representative survey of the U.S. public found that Americans have moderate
climate change risk perceptions, strongly support a variety of national and international policies to
mitigate climate change, and strongly oppose several carbon tax proposals. Drawing on the theoret-
ical distinction between analytic and experiential decision-making, this study found that American
risk perceptions and policy support are strongly influenced by experiential factors, including affect,
imagery, and values, and demonstrates that public responses to climate change are influenced by both
psychological and socio-cultural factors.

1. Introduction

Public risk perceptions are critical components of the socio-political context within
which policy makers operate. Public risk perceptions can fundamentally compel
or constrain political, economic and social action to address particular risks. For
example, public support or opposition to climate policies (e.g., treaties, regulations,
taxes, subsidies, etc.) will be greatly influenced by public perceptions of the risks
and dangers of global climate change.'

In this context, American public risk perceptions of climate change are critical
for at least two reasons. First, the United States, with only 5% of the world’s
population (U.S. Census Bureau, 2005), is currently the world’s largest emitter of
carbon dioxide, alone accounting for nearly 25% of global emissions (Marland
et al., 2003). Per capita, Americans emit 5.40 metric tons of carbon each year.
By comparison, the average Japanese emits 2.55 tons per year, while the average
Chinese emits only 0.60 and the average Indian only 0.29 tons per year (ibid.).
Second, successive U.S. presidents and congressional leaders have been at odds
with much of the world community regarding the reality, seriousness and need for
vigorous action on climate change. In 1997, just prior to the Kyoto climate change
conference, the U.S. Senate passed a nonbinding resolution (95-0) co-sponsored by
Robert Byrd (D) of West Virginia and Chuck Hagel (R) of Nebraska, which urged
the Clinton administration to reject any agreement that did not include emission
limits for developing as well as industrialized countries, arguing that to do so would
put the U.S. at a competitive economic disadvantage (Senate Resolution, 98, 1997).
Further, in 2001 President George W. Bush renounced a campaign pledge to regulate
carbon dioxide as a pollutant, withdrew the United States from the Kyoto Protocol
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negotiations, and proposed national energy legislation to increase drilling for oil
and natural gas, mining for coal, and build over a thousand new fossil-fuel burning
power plants (Pianin and Goldstein, 2001; Revkin, 2001; United States, 2001).
Clearly, the American public will play a critical role, both in terms of their direct
consumption of fossil fuels and resulting greenhouse gas emissions, and through
their support for political leaders or government policies to mitigate or adapt to
global climate change.

Since the year 2000, numerous public opinion polls demonstrate that large ma-
jorities of Americans are aware of global warming (92%), believe that global warm-
ing is real and already underway (74 %), believe that there is a scientific consensus
on the reality of climate change (61%), and already view climate change as a some-
what to very serious problem (76%) (Leiserowitz, 2003; PIPA, 2005). At the same
time, however, Americans continue to regard both the environment and climate
change as relatively low national priorities. For example, in a 2000 Gallup poll,
the environment ranked 16th on Americans’ list of most important problems facing
the country. Further, global warming ranked 12th out of 13 environmental issues,
just below urban sprawl (Dunlap and Saad, 2001). Thus Americans paradoxically
seem concerned about global warming, yet view it as less important than nearly all
other national or environmental issues. What explains this paradox? Additionally,
why do some Americans see climate change as an urgent, immediate danger, while
others view it as a gradual, incremental problem, or not a problem at all?

While useful, public opinion polls have limited utility for explaining public risk
perceptions of global climate change. Most polls use only relatively simple, holistic
measures of concern (e.g., “how serious of a threat is global warming”), which pro-
vide little insight into the determinants and components of public risk perception.
For example, a critical finding of recent research on risk perception is that public
perceptions are influenced not only by scientific and technical descriptions of dan-
ger, but also by a variety of psychological and social factors, including personal
experience, affect and emotion, imagery, trust, values and worldviews — dimensions
of risk perception that are rarely examined by opinion polls (Slovic, 2000).

1.1. EXPERIENTIAL VS. ANALYTIC PROCESSING OF RISK

“Virtually all current theories of choice under risk or uncertainty are cognitive and
consequentialist” (Loewenstein et al., 2001, p. 267). These rational choice models
typically assume that people analytically assess the desirability and likelihood of
possible outcomes to arrive at a calculated decision. This assumption also under-
lies the expected-utility model that informs much of economic and psychological
theory. Past research has thus attempted to model how people make rational, ana-
Iytical choices. Affect (a person’s good or bad, positive or negative feelings about
specific objects, ideas or images) and emotions (e.g., anger, fear) are typically ig-
nored in these models or viewed as mere epiphenomena of the decision making
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process. Thus, most theorists assume that decision making about risk is essentially
a cognitive activity.

“affect. . .has rarely been recognized as an important component in human
judgment and decision making. Perhaps befitting its rationalistic origins, the
main focus of descriptive decision research has been cognitive, rather than
affective” (Slovic et al., 2002, p. 397).

Likewise, recent academic research on the American public’s perception of global
climate change has described and analyzed the public’s accurate and inaccurate
mental models of climate change causation (Bostrom et al., 1994; Kempton et al.,
1995; Read et al., 1994). For example, Kempton et al. found that Americans have
assimilated information on global climate change into pre-existing mental models
of stratospheric ozone depletion and the ozone hole. This has led to important
misconceptions and confusions between the two environmental issues. Many people
mistakenly believe that stratospheric ozone depletion is a cause of climate change.
They also believe that ozone depletion is caused by aerosol spray cans. This leads
to the logical, but mistaken inference that banning aerosol spray cans is an effective
solution to climate change. Thus, mental model researchers have discovered some
critical misconceptions held by the American public.

Mental model approaches, however, are still primarily cognitive. They focus on
the role of scientific information and knowledge in the formation of the American
public’s environmental beliefs and misconceptions. Environmental scientists, deci-
sion makers and risk communicators are increasingly aware, however, that simply
providing more detailed and accurate information, while important, is not sufficient
to generate appropriate public concern for some risks or to allay public fears about
others. Mental model researchers have analyzed how people make inferences about
the causes of climate change, but not how risk perception and behavior are guided
by emotion and affect.

Critiquing the cognitive paradigm underlying most risk perception and men-
tal models research, Zajonc (1980) argued that affective reactions to stimuli are
evoked automatically and subsequently guide rational information processing and
judgment. Affect and feelings are not mere epiphenomena, but often arise prior to
cognition and play a crucial role in subsequent rational thought. A large and growing
literature has since emerged in several fields providing convergent lines of evidence
for the critical role of affect in risk perception and decision making (Alhakami and
Slovic, 1994; Damasio, 1994, 1999; Epstein, 1994; Lowenstein, 1996; Lowenstein
et al., 2001; Peters and Slovic, 1996; Slovic et al., 1991, 1998). This literature is
part of broader empirical and theoretical developments distinguishing “two parallel,
interacting modes of information processing: a rational system and an emotionally
driven experiential system” (Epstein, 1994, p. 709). The rational processing system
is analytic, logical, and deliberative and encodes reality in abstract symbols, words
and numbers. In contrast, the experiential system is holistic, affective and intuitive
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and encodes reality in concrete images, metaphors and narratives linked in associa-
tive networks. Summarizing the convergent findings of numerous research studies,
Epstein states that “experientially derived knowledge is often more compelling and
more likely to influence behavior than is abstract knowledge” (Epstein, 1994, p.
711). Likewise, Nisbett and Ross (1980) argue that vivid, concrete information has
a greater influence on perceptions and inferences than ‘pallid’ (e.g., abstract and
technical) information. Among other findings, this research has identified an ‘affect
heuristic’ — an orienting mechanism that allows people to navigate quickly and effi-
ciently through a complex, uncertain and sometimes dangerous world, by drawing
on positive and negative feelings associated with particular risks (Alhakami and
Slovic, 1994; Finucane et al., 2000). This research trajectory has also developed
affective image analysis — a structured form of word association and content analy-
sis — as an invaluable method to investigate the relationship between affect, imagery
and perceived risk (e.g., Benthin et al., 1995; Jenkins-Smith, 2001; Leiserowitz,
2005; Satterfield, 2001; Slovic et al., 1991).

1.2. AFFECTIVE IMAGERY AND ANALYSIS

“Of all the imps that inhabit the nervous system, that little black box in psy-
chological theorizing — the one we call meaning — is held by common consent
to be the most elusive. Yet again by common consent of social scientists,
this variable is one of the most important determinants of human behavior”
(Osgood et al., 1957).

“associations are simply a remarkably easy and efficient way of determining
the contents of human minds without having those contents expressed in the
full discursive structure of language” (Szalay and Deese, 1978, p. 9).

Again, affect refers to a person’s good or bad, positive or negative feelings about spe-
cific objects, ideas or images. Imagery refers to all forms of mental representation or
cognitive content. Images include both perceptual representations (pictures, sounds,
smells) and symbolic representations (words, numbers, symbols) (Damasio, 1999,
pp- 317-321). In this sense, ‘image’ refers to more than just visually-based mental
representations. Affective images thus “include sights, sounds, smells, ideas, and
words, to which positive and negative affect or feeling states have become attached
through learning and experience” (Slovic et al., 1998, p. 3). Finally, affective im-
age analysis uses a structured and systematic form of word association (described
below) to identify the positive and negative connotations and symbolic meanings
associated with particular hazards. Free associations minimize the researcher bias
potentially imposed in closed questionnaires; they are unfiltered, relatively context-
free, and spontaneous, thus providing a unique means to access and assess subjec-
tive meaning.”> This simple, yet powerful measure allows researchers to ‘map’ the
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distribution of different, and often conflicting, meanings of risk across individuals,
groups and populations. The study of affective images in risk perception attempts to
identify, describe, and explain those images that carry a strongly positive or negative
emotional ‘charge, and guide risk decision-making. For example, an early study
found that many of the images the American public associated with the stimulus
“nuclear waste repository” (images such as death, cancer, and the mushroom cloud)
evoked strong feelings of dread and judgments that a proposed nuclear waste repos-
itory was an extremely dangerous risk (Slovic et al., 1991). More broadly, these
images also influenced risk perceptions of nuclear energy and were strongly asso-
ciated with intended voting behavior (Slovic et al., 1991) and support (or the lack
thereof) for construction of new nuclear power plants (Peters and Slovic, 1996).

1.3. VALUES AND RISK PERCEPTION

Cultural theorists argue that social values and worldviews also play an important
role in risk perception and behavior. Originating in the work of anthropologist Mary
Douglas (Douglas, 1966, 1970; Douglas et al., 1998; Douglas and Wildavsky, 1982),
cultural theory focuses on how different individuals and groups interpret the world
in different, yet patterned ways. Worldviews are defined by Dake (1991, 1992) and
Dake and Wildavsky (1990, 1991) as general social, cultural and political attitudes
toward the world and “orienting dispositions” that guide individual responses in
complex situations. Worldviews are mediated by social relations; an individual is
either more group-oriented or individual-oriented. Likewise, an individual believes
that many socially stratified rules are needed to control behavior, or that few rules
are necessary. “In a 2 x 2 matrix of social relations by level of prescription, four
basic worldviews emerge: hierarchical, fatalistic, individualistic, and egalitarian”
(Peters and Slovic, 1996, p. 1430). These are, however, only ideal types: “This
typology is a heuristic device; few individuals should be expected to hold to these
extreme positions consistently” (Jaeger et al., 1998, p. 191).

Cultural theorists argue that hierarchists, individualists, egalitarians and fatal-
ists each identify and define different risks; those that threaten their own preferred
way of life. Each worldview thus represents a different ‘rationality;” a set of pre-
suppositions about the ideal nature of society which leads each group to perceive
different risks and prefer different policy responses. Prototypical hierarchists most
fear social deviance, which threatens the structure of status quo. They call for the
active management of risk by ‘experts,” in whom they place great trust. Prototyp-
ical individualists most fear restrictions on their autonomy, such as government
regulation. They promote market-based strategies that maintain their autonomy
and provide opportunities for personal gain, believing that the ‘invisible hand’ —
of self-interested actors seeking to maximize their own personal gain — leads to
optimal social results. Both hierarchists and individualists tend to embrace tech-
nology, which is viewed instrumentally as providing either more social control (if
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sanctioned by the ‘experts’) or more individual efficacy, respectively. Prototypi-
cal egalitarians, however, are most concerned about injustice in the distribution
of risk costs and benefits, tolerate or celebrate social deviance and diversity, and
view technology with suspicion. They often promote participatory, democratic, and
consensus-based decision-making that includes all affected parties as equals (Dake
and Wildavsky, 1990; Dake, 1991, 1992; Milton, 1996; Pendergraft, 1998; Slovic
and Peters, 1998; O’Riordan and Jordan, 1999; Steg and Sievers, 2000). Cultural
theory, however, is “sometimes criticized because it lacks empirical testing via
organized case studies and recognized social science techniques” (O’Riordan and
Jordan, 1999, p. 88). This research study operationalized cultural theory as an inde-
pendent set of variables to test the theorized relationship between worldview values
and risk perceptions and policy preferences.

2. Hypotheses

Drawing on these recent theoretical developments in the fields of decision making
and risk perception, this research was designed to test the following hypotheses:

1. Affective images of global warming influence (a) global warming risk per-
ceptions and (b) individual support for climate policies.

2. Cultural values have a separate, but related influence on (a) global warming
risk perceptions and (b) individual support for climate policies.

3. Methods
3.1. PROCEDURE AND RESPONDENTS

A national study of American global climate change risk perceptions, affective
images, values, and policy preferences was conducted from November, 2002 to
February, 2003. The study was implemented with a 16-page mail-out, mail-back
survey of a representative sample of the American public, using the Dillman (2000)
tailored design method. A total of 673 completed surveys were returned for an
overall CASRO response rate of 55.4% and a refusal rate of 11.2%. Compared to
population distributions from the 2000 U.S. Census, the sample over-represented
males (65%) and persons 55 and older (47%). The results were weighted by sex
and age to bring them in line with actual population proportions.

3.2. MEASURES

3.2.1. Risk Perception
Several measures of public risk perceptions were implemented, including holistic
concern; assessments of the severity of current and future impacts of global climate
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change on human health (mortality and morbidity); likelihood measures of local and
global impacts of climate change on standards of living, water shortages and rates of
serious disease; the seriousness of the threat to non-human nature; the seriousness
of the current impacts of climate change around the world, and the scale of concern.
For analysis, a ‘Risk Perception Index’ was constructed by combining nine of these
variables: holistic concern; likelihood measures of worldwide and local impacts of
global warming on standards of living, water shortages and disease; the seriousness
of global warming for non-human nature; and the seriousness of the current impacts
of global warming around the world (o = 0.94) (see appendix for full questions).

3.2.2. Holistic Affect and Affective Imagery

Holistic affective evaluations of global warming were gathered using separate,
unipolar measures of negative and positive affect. Respondents were first asked,
“Do you have any negative feelings about global warming?” If so, they were then
asked to rate the strength of their negative feelings on a 5-point Likert scale ranging
from slightly negative (—1) to very negative (—5). They were then asked, “Do you
have any positive feelings about global warming?” If so, they then rated the strength
of their positive feelings on a 5-point Likert scale ranging from slightly positive
(+1) to very positive (+5).

Affective images are comprised of both cognitive content (images) and affective
evaluation (affect). Images were gathered using the method of continued word
associations (Szalay and Deese, 1978; Slovic et al., 1991; Peters and Slovic, 1996).
Respondents were asked, “What is the first thought or image that comes to your
mind when you think of global warming?”’ In response, survey participants provided
either single word associations (e.g., “disaster’’) or short narrative statements. Each
self-reported association was then evaluated by the respondent on a bi-polar affect
scale ranging from —5 (very negative) to 45 (very positive). For example, if a
respondent associated global warming with “melting glaciers,” they were then asked
“How strong are your negative or positive feelings about melting glaciers?” A rich
dataset of over 700 respondent images and affective evaluations were generated
by this technique. An inductive content analysis was then performed with two
independent coders to reduce the responses into 24 categories, in the tradition of
grounded theory, in which respondents’ predominant replies reveal the main themes.
The mean affect was then calculated for each category.

3.2.3. Values

Values derived from Cultural Theory (egalitarianism, fatalism, hierarchism and
individualism) were operationalized using a set of 25 questions selected in part from
scales used by Dake (1991, 1992), Peters and Slovic (1996) and Rippl (2002). For
analysis, two value indices were constructed: an ‘Egalitarianism Index’ (o = 0.77)
and a ‘Fatalism Index’ (« = 0.71) (see appendix for full questions). Indexes were
attempted for both Hierarchism and Individualism measures (6 statements each),
but each failed to achieve a satisfactory Cronbach alpha (0.50 for Hierarchism and
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0.52 for Individualism), therefore each Hierarchism and Individualism variable
was individually correlated with the dependent variables in an attempt to identify
theoretically relevant predictor variables.

3.2.4. Climate Policy Preferences

Respondents were asked to indicate their level of support or opposition to ten
different climate change policy proposals, at both the national and international
levels. Measures included support for U.S. reduction of greenhouse gases, the
Kyoto Protocol, U.S. action with or without the participation of other developed or
developing countries, an international market in emissions trading, the regulation
of carbon dioxide as a pollutant, higher fuel economy standards, a sixty cent per
gallon gasoline tax, a three percent business energy tax, a five percent ‘gas guzzler’
tax, and a shifting of government subsidies from the fossil fuel industry to the
renewable energy industry (see appendix for full questions). For analysis, a ‘Policy
Preferences Index’ (¢ = 0.84) and a ‘Tax Policy Preferences Index’ (¢ = 0.78)
were constructed (see appendix).

3.2.5. Sociodemographics

Finally, sociodemographic measures included sex, age, income, educational attain-
ment, race or ethnicity, main source of news, political party identification (Repub-
lican, Independent, Democrat), political ideology (conservative, moderate, liberal)
and voter registration. Detailed descriptions of all variables are available upon re-
quest.

4. Results
4.1. AMERICAN RISK PERCEPTIONS

Americans as a whole perceived global climate change as a moderate risk (Figure 1).
On average, Americans were somewhat concerned about global warming, believed
that impacts on worldwide standards of living, water shortages and rates of serious
disease are somewhat likely and that the impacts will be more pronounced on non-
human nature. Importantly, however, they were less concerned about local impacts,
rating these as somewhat unlikely. The moderate level of public concern about
climate change thus appears to be driven primarily by the perception of danger to
geographically and temporally distant people, places and non-human nature.

This conclusion is supported by the results of a separate question that asked
respondents to indicate which scale of climate change impacts was of greatest
concern to them (Table I). The question asked, “Which of the following are you
most concerned about? The impacts of global warming on... (1) you and your
family; (2) your local community; (3) the U.S. as a whole; (4) people all over the
world; (5) non-human nature; or, (6) not at all concerned.”



RISK PERCEPTION AND POLICY PREFERENCES 53

High

4
= Threat to Holistic
o nature Water Decreased
£ 31 concermn i(;nur;ec?st shortages INcreased “standarg
o P _ disease  of |iving
E ] ——
8 27
4

1

Low —

[l Global [ ] Local

Figure 1. American risk perceptions of global warming. Scales range from 1 (low) to 4 (high).
Response categories include seriousness of threat to nature and current impacts around the world (not
at all to very serious); level of concern about global warming (not at all to very concerned); and the
likelihood of specific impacts locally and worldwide (very unlikely to very likely). n = 590.

TABLE I
Most concerned about impacts on?

Percent Cumulative %

You and your family 12 12
Your local community 1 13
The U.S. as a whole 9 22
People all over the world 50 72
Non-human nature 18 90
Not at all concerned 10 100
Total 100

n = 551.

A clear majority of respondents (68%) were most concerned about the impacts
on people around the world and non-human nature. Only 13% were most concerned
about the impacts on themselves, their family or their local community. This may
help explain why global climate change remains a relatively low priority in issue
ranking surveys (e.g., Dunlap and Saad, 2001). Higher-ranking national issues
(e.g., the economy, education, health care) and environmental issues (clean air,
clean water, urban sprawl) are all issues that are more easily understood as having
direct local relevance. ‘Global’ climate change, however, is not yet perceived as a
significant local concern among the American public. Former Speaker of the U.S.
House of Representatives Tip O’Neill once famously stated “all politics is local.”
To the extent that this is true, climate change is unlikely to become a high-priority
national issue until Americans consider themselves personally at risk.
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Figure 2. American images of global warming. Affect was rated on a 10-point scale where +5 =
very positive and =5 = very negative. Affect scores are the mean affect for each category of images.
n = 558.

4.2. AMERICAN IMAGES OF GLOBAL WARMING

This analysis identified a total of 24 distinct thematic categories of affective images
associated with global warming. The top eight categories, however, represent 97%
of all respondents (Figure 2). Associations to melting glaciers and polar ice were
the single largest category of responses, indicating that this current and projected
impact of climate change was the most salient image among the American public
(e.g., “melting polar ice caps” “Antarctica melting”). This was followed by generic
associations to heat and rising temperatures (e.g., “temperatures increasing”), im-
pacts on non-human nature (e.g., “upset ecological balance’), ozone depletion (e.g.,
“a hole in the ozone layer”), alarmist images of disaster (e.g., “world devastation”
“the end of the world as we know it”), sea level rise and the flooding of rivers and
coastal areas (e.g., “rising ocean levels” “flooding of Manhattan”), references to
climate change (“a change in climate”), and finally associations indicating skepti-
cism or cynicism about the reality of climate change (naysayers). A more detailed
content analysis of naysayers’ affective images revealed five distinct reasons why
they doubted the reality of global climate change:

(1) Belief that global warming is natural (“Normal earth cycles” “It is just the
natural course of events” “A natural phenomenon that has been going on for
years”).

(2) Hype (“Itis not as bad as the media portrays” “The ‘problem’ is overblown”
“Environmentalist hysteria”).
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(3) Doubting the science (“There is no proof it exists” “Around 10 years or so
ago it was global cooling” “Junk science”).

(4) Flat denials of the problem (“A false theory” “There is no global warming”).

(5) Conspiracy theories (“Hoax” “Environmentalist propaganda” “Scientists
making up some statistics for their job security”).

Mean affect scores (Figure 2) indicate that the term “global warming” evoked
negative connotations for almost all respondents. Alarmist images of disaster pro-
duced the strongest negative affect, while naysayers displayed very low negative
affect.

Thus, two of the four most dominant images (melting ice and non-human na-
ture), provided by 34% of all respondents, referred to impacts on places or natural
ecosystems distant from the everyday experience of most Americans. Most of the
references to “heat” were relatively generic in nature and likely indicated associ-
ations with the word “warming” in “global warming.” Finally, 11% of Americans
provided associations to the separate environmental issue of stratospheric ozone
depletion, indicating that a substantial proportion of Americans continue to con-
fuse and conflate these two issues. Thus, 62% of Americans provided associations
to impacts geographically and psychologically distant, generic increases in tem-
perature, or to a different environmental problem. Critically, this study found that
most Americans lacked vivid, concrete, and personally-relevant affective images
of climate change, which helps explain why climate change remains a relatively
low priority national or environmental issue.

4.3. AMERICAN POLICY PREFERENCES

Despite these moderate risk perceptions, however, does the American public support
public policies to mitigate climate change? This study measured American public
support for a variety of policy proposals to mitigate global warming at the national
and international levels (Figure 3). It found that of those Americans who had heard
of global warming (92%):

90% thought the United States should reduce its greenhouse gas emissions.

e 88% supported the Kyoto Protocol and 76% wanted the United States
to reduce greenhouse gas emissions regardless of what other countries
do.

e 79% supported an increase in vehicle fuel economy standards (CAFE).

e 77% supported government regulation of carbon dioxide as a pollutant and
a shift in subsidies from the fossil fuel industry to the renewable energy
industry (71%).

e While a majority favored a tax on “gas guzzlers” (54%), large majorities

opposed a gasoline tax (78%) or a business energy tax (60%) to reduce

greenhouse gas emissions.
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Public Support for Climate Policies
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Figure 3. American public support for climate change policies.’ n = 568 to 575.

Americans divided evenly (40%) regarding a market-based emissions trading
system, while 18% were uncertain.

Democrats and liberals expressed stronger support for climate change poli-
cies than Republicans and conservatives.

Independents and moderates showed levels of support more similar to
Democrats and liberals than to Republicans and conservatives, yet:
Majorities of Republicans and conservatives supported most climate change
policies.

This research thus identified a contradiction in American climate change risk per-
ceptions and policy preferences. On the one hand, Americans expressed mod-
erate levels of concern about the issue, strongly believed that the U.S. should
reduce its greenhouse gas emissions, strongly supported national regulation of
carbon dioxide as a pollutant, and strongly supported international treaties to re-
duce emissions, like the Kyoto Protocol. On the other hand, the public strongly
opposed an increase in business energy and gasoline taxes — both direct pock-
etbook issues. A majority of Americans did support a tax on “gas guzzler” ve-
hicles, but they were evenly split regarding an international market in emis-
sions trading. Thus, the public largely supported policy action at the national
and international levels, but opposed two tax policies that would directly affect
them.
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4.4. THE ROLES OF AFFECT, IMAGERY AND VALUES IN RISK PERCEPTION AND
POLICY PREFERENCES

Hypothesis 1 predicted that affective images of global warming would influence (a)
global warming risk perceptions and (b) individual support for climate policies. Hy-
pothesis 2 predicted that values would have a separate, but related influence on (a)
global warming risk perceptions and (b) individual support for climate policies. To
test these hypotheses multiple regression models were constructed to examine the
separate and combined influence of affect, imagery, values, and sociodemograph-
ics (independent variables) on several dependent variables: (1) global warming risk
perception (Risk Perception Index); (2) climate change policy preferences (General
Policy Preferences Index); and, (3) climate tax policy preferences (Tax Policy In-
dex).

4.4.1. Models of Global Warming Risk Perception
Model 1 found that holistic negative affect and image affect were very significant
predictors of global warming risk perception and explained 32% of the variance
(F(2,402) = 93.95, p < .001, R}; = .32) (Table II).” As negative affect in-
creased, risk perception increased. Model 2 found that several cognitive image
categories including Naysayers, Alarmists, Politics, Don’t Know, and Dry/Desert
significantly predicted global warming risk perception and together explained 24 %
of the variance (F (5, 542) = 34.75, p < .001, Ridj, = .24). Naysayers, Politics and
Don’t Know were associated with lower perceived risk. Alarmists and Dry/Desert,
however, were associated with higher perceived risk. Together, the results of Models
1 and 2 supported Hypothesis 1(a): affective imagery influences risk perception.

Model 3 found that three value measures were significant predictors of global
warming risk perception, including the Egalitarianism Index, an individualism vari-
able and a hierarchism variable. As described above, individualism and hierarchism
indexes were attempted, but could not be satisfactorily constructed. Instead, each
individualism and hierarchism question was regressed on risk perception to iden-
tify potential predictors in line with Cultural Theory. Two measures were identified
as bivariate correlates with risk perception and therefore included in the model:
the individualism statement, “The government should get out of our way” and the
hierarchism statement, “When the risk is very small, it is OK for society to im-
pose that risk on individuals without their consent.” Egalitarianism was correlated
with increased risk perception, while these individualism and hierarchism variables
were correlated with decreased risk perception. The full values regression model
significantly predicted global warming risk perception and explained 26% of the
variance (F (3, 547) = 65.57, p < .001, Rﬁdj. = .26). Thus, this model supported
Hypothesis 2(a): values influence risk perception.

Model 4 found six sociodemographic variables that were significant predictors
of global warming risk perception. Females, minorities, liberals, members of en-
vironmental groups and newspaper readers all tended to perceive global warming
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TABLE 11
Multiple regressions on global warming risk perception

Model 1 Model 2 Model 3 Model 4 Model 5

Independent variables Affect Images Values  Sociodems Full
Holistic negative affect 0.41** 0.32%*
Negative image affect 0.26* 0.19*
Naysayers —0.32%* —0.21%
Alarmists 0.14* 0.06
Politics —0.17** —0.09*
Don’t know —0.11* —0.07
Dry/desert 0.18** 0.09*
Egalitarianism 0.45%* 0.11*
The government should get out —-0.11** —0.05
of our way. (I)
When the risk is very small, it is —0.15% —0.04

OK for society to impose that
risk on individuals without
their consent. (H)

Female 0.22% 0.10*
White/Caucasian —0.15" -0.07
Political Ideology —0.24 0.00
Registered Voter —0.13"* 0.04
Member of environmental groups 0.14* 0.10**
Newspaper 0.09* 0.04

F9395% 34759  65.57*  23.04"* 22.76***

Adjusted R? 0.32 0.24 0.26 0.20 0.47
N 403 548 551 540 388

Dependent variable: Risk perception index.
Entries are standardized regression coefficients.
*significant at 0.05; **significant at 0.01; **significant at 0.001.

as a greater risk. Whites, males, conservatives and registered voters, however, all
tended to perceive global warming as a smaller risk. The full sociodemographic
model significantly predicted global warming risk perception and explained 20%
of the variance (F (6, 533) = 23.04, p < .001, Rﬁdj_ =.20).

Finally in Model 5, the four models were combined to determine which variables
were the strongest predictors of global warming risk perception, controlling for
the others. Holistic affect was the single most powerful predictor (8 = 0.32, p <
.001). The image ‘Naysayers’ was the second-most powerful predictor (8 = —0.21,
p < .001), again demonstrating that naysayers were much less likely to perceive
global warming as a risk. The third-largest predictor was Negative Image Affect
(B =0.19, p < .001). The fourth-largest predictor was Egalitarianism (8 = 0.11,
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p < .05), showing that egalitarians tended to perceive global warming as a greater
risk. Thus, the full multiple regression model demonstrated that affect, imagery and
values were stronger predictors than the sociodemographic variables. Furthermore,
the full model significantly predicted global warming risk perception and explained
47% of the variance (F (16, 371) = 22.76, p < .001, Ridj. = 47).

4.4.2. Models of Global Warming Policy Preferences

A similar analysis was performed on the Policy Preferences Index, comprised of
measures of support and opposition to six proposed national and international poli-
cies (Table III). Model 1 found that holistic negative affect significantly predicted
support for national policies to address global warming, explaining 12% of the
variance (F (1, 417) = 60.38, p < .001, Rﬁdj. = .12). As holistic negative affect
increased, so did support for these national policies. Model 2 found that several
images also significantly predicted national policy support. Naysayers, Politics,
and Don’t Know were all more likely to oppose national policies, while Dry/Desert
was more likely to support them. The full model was very significant and explained
29% of the variance (F (4,551) = 57.84, p < .001, Ridj. =.29). Together, these two
model results provided support for Hypothesis 1(b): affective imagery influences
support for national climate policies.

Model 3 found that the Egalitarianism Index, one individualism and two hierar-
chism measures significantly predicted national policy preferences. Egalitarianism
correlated with increased support for national policies, while individualism and
hierarchism correlated with increased opposition. The full model was very signif-
icant, explained 34% of the variance (F (4, 557) = 72.40, p < .001, Rfdj. = .34),
and supported Hypothesis 2(b): values influence support for national climate
policies.

Model 4 found that five sociodemographic variables significantly predicted na-
tional policy support. Liberals, females, and members of environmental groups
were more likely to support national policies to address global warming, whereas
conservatives, males, radio-listeners and registered voters were more likely to op-
pose these policies. The full model was very significant and explained 19% of the
variance (F (5, 547) = 27.61, p < .001, Ridj_ =.19).

Finally, in Model 5, the four models were combined into a single multiple
regression model, which significantly predicted national policy preferences and
explained 44% of the total variance. ‘Naysayers’ was the single most powerful
predictor (8 = —0.32, p < .001) of support or opposition to national policies on
global warming. The second-most powerful predictor was holistic negative affect
(B = 0.25, p < .001), followed by egalitarianism (8 = 0.23, p < .001). Thus, the
full multiple regression model demonstrated that affect, imagery and values were
better predictors of support for global warming policies than all sociodemographic
variables, including political identification and ideology.
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TABLE III
Multiple regressions on policy preferences

Model 1 Model 2 Model 3 Model 4  Model 5

Independent variables Affect Images Values Sociodems Full
Holistic negative affect 0.36™** 0.25%*
Naysayers —0.43%* —0.32%
Politics —0.18** —0.06
Don’t know —0.14** 0.01
Dry/Desert 0.11* 0.03
Egalitarianism 0.48** 0.23**
When the risk is very small, it is —0.17** —0.09*

OK for society to impose that
risk on individuals without
their consent. (H)

The government should get out —0.16%* —0.04
of our way. (I)
Government and industry can be —0.09** —0.03

trusted to make the right
decisions about technological

risks. (H)
Political Ideology —0.33%* —0.13**
Female 0.11* —0.09*
Member of environmental groups 0.14*** 0.03
Radio —0.09* 0.01
Registered voter —0.12* —0.06
F  60.38**  57.84** 60.59**  27.61"* 23.28*
Adjusted R? 0.12 0.29 0.35 0.19 0.44
N 419 556 562 553 398

Dependent variable: Policy preferences index.
Entries are standardized regression coefficients.
*significant at 0.05; **significant at 0.01; **significant at 0.001.

4.4.3. Models of Global Warming Tax Policy Preferences

Another multiple regression model tested predictors of support for an index of
three national tax policies to mitigate climate change (Table IV). Model 1 found
that holistic negative affect significantly predicted support for national tax poli-
cies, with increased negative affect associated with increased support. The model,
however, while highly significant, explained only 5% of the variance (F' (1,411) =
21.07, p < .001, Ridj. = .05). Model 2 found that five cognitive image categories
(Naysayers, Climate Change, Politics, Alarmists, and Don’t Know) significantly
predicted tax policy support. These images correlated with opposition to higher
taxes, with the exception of Alarmists: respondents in this category were more
likely to support higher taxes. The full model was highly significant and explained
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TABLE IV
Multiple regressions on tax policy preferences
Model 1  Model 2 Model 3 Model 4 Model 5
Independent variables Affect Images Values Sociodems Full
Holistic negative affect 0.227* 0.15%*
Naysayers —0.21%* —0.11*
Climate change —0.19"* —-0.07
Politics —0.14** —0.05
Alarmists 0.11** 0.05
Don’t know —0.11* —0.01
Egalitarianism 0.41%* 0.19**
Families need a strong authority —0.13* —0.03
figure. (H)
Fatalism —0.18*** —0.05
If a person has the get-up-and-go —0.14** —0.13**
to acquire wealth, that person
should have the right to enjoy
it. (I)
Organizations need a strict line of —0.09* —0.09*
command to be successful. (H)
Political Ideology —0.28** —-0.16**
Education 0.19** 0.14**
Member of environmental groups 0.17+ 0.09
White —0.14>  —0.09*
Female 0.10** —0.03
F  21.07%* 16.57** 39.75% 24.86** 10.91%*
Adjusted > 0.05 0.13 0.26 0.18 0.29
N 413 545 552 540 392

Dependent variable: Tax policy preferences index.

Entries are standardized regression coefficients.
*significant at 0.05; **significant at 0.01; **significant at 0.001.

13% of the variance (F (5, 539) = 16.57, p < .001, Ridj_ = .13). The results
supported Hypothesis 1(b): affective images influence support for higher taxes to
mitigate climate change.

Model 3 found that the Egalitarianism Index, the Fatalism Index, two hierar-
chism and one individualism measure significantly predicted tax policy support.
Egalitarians were more likely to support higher taxes. Fatalists, hierarchists and in-
dividualists were more likely to oppose them. The full model was very significant
and explained 26% of the variance (F (5, 546) = 39.75, p < .001, dej. = .20).
These results supported Hypothesis 2(b): values influence support for tax policies
to mitigate climate change.
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Model 4 found that five sociodemographic variables significantly predicted tax
policy support. Conservatives, whites, and males were more likely to oppose higher
taxes to mitigate climate change, while liberals, females, minorities, individuals
with higher educational achievement, and members of environmental groups were
more likely to support higher taxes to mitigate climate change. The full model was
very significant and explained 18% of the variance (F (5, 534) = 24.86, p < .001,
Ry, = .18).

Model 5 combined the four models, significantly predicted support for higher
taxes to mitigate climate change and explained 29% of the total variance.
Egalitarianism was the single most powerful predictor (8 = 0.19, p < .001) of
support. The second-most powerful predictor was political ideology (8 = —0.16,
p < .01), followed by holistic negative affect (8 = 0.15, p < .001). Naysay-
ers, individualism, hierarchism, education, and whites remained significant, though
weaker predictors in the full model. Thus, values and affect were stronger predictors
of support for tax policies than the sociodemographic variables, with the exception
of political ideology.

5. Summary and Discussion

Overall, the American public was found to have moderate risk perceptions of cli-
mate change that appear to be driven primarily by the perception of danger to
geographically distant people, places and non-human nature. This conclusion is
supported by both the results of a scale of concern question, which found that 68%
said they were most concerned about the impacts of global warming on people
all over the world and non-human nature, and an affective image analysis, which
found that 62% of Americans associated global warming with geographically and
psychologically distant impacts, generic increases in temperature, or the separate
problem of ozone depletion.

This study also found strong bipartisan support among the American public for
action at the national and international levels to reduce emissions of greenhouse
gases. Significantly, large majorities of the public approved of the regulation of
carbon dioxide as a pollutant, supported the Kyoto Protocol, and wanted U.S. ac-
tion regardless of what other countries do — all contrary to the current policies of the
Bush administration and the U.S. Congress. On the other hand, a contradiction in
American policy attitudes was identified in these results. While Americans demon-
strated high awareness and moderate concern for global warming and strongly
supported a variety of government actions, they strongly opposed higher fossil
fuel-based energy or gasoline prices to achieve this goal — one of the most pow-
erful and direct economic incentives to reduce fossil fuel use and encourage more
energy efficiency (e.g., improved vehicle fuel economy, high efficiency appliances
and machinery, etc.).* It thus appears that Americans have not fully confronted the
contradiction between their strong support for greenhouse gas emission reductions
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and opposition to selected policies that would directly discourage fossil fuel use
by consumers. This suggests that, as a whole, the American public is currently
in a “wishful thinking” stage of opinion formation (Yankelovich, 1991, 2002), in
which they hope the problem can be solved by someone else (government, industry,
etc.), without changes in their own priorities, decision making or behavior. Further,
as described above, the American public does not yet perceive climate change
as a high-priority or urgent threat, which might necessitate changes in consumer
behavior.

This research also operationalized four hypothesized predictors of risk percep-
tion and policy preferences among the American public, including negative affect,
imagery, values and sociodemographics. A series of multiple regression models
were constructed to test these predictors. When all four sets of predictors were
combined, the analyses found that negative affect, imagery (naysayers) and values
(egalitarian) were consistently stronger predictors of risk perception and policy
preferences than all sociodemographic variables, including political party identifi-
cation and ideology (liberal-conservative). Interestingly, however, holistic negative
affect was the strongest predictor of global warming risk perception. These results
suggest that risk perception is greatly influenced by affective and emotional fac-
tors, including connotative meaning, and provides convergent evidence that pub-
lic risk assessments are strongly influenced by experiential processes, contrary
to most rational choice models (Epstein, 1994; Loewenstein et al., 2001; Slovic,
1997).

Policy preferences, however, were most strongly influenced by value commit-
ments. Support for national and international climate policies was strongly as-
sociated with pro-egalitarian values, while opposition was associated with anti-
egalitarian, pro-individualist and pro-hierarchist values. Interestingly, these value
commitments were stronger predictors than either political party identification
or ideology. In particular, the consistent finding that egalitarianism was a sig-
nificant predictor of risk perceptions and policy preferences is all the more re-
markable because the egalitarianism measures were not related to global warm-
ing, the risk under study, in any direct way. These measures asked respon-
dents how much they agreed or disagreed with statements like, “what this world
needs is a more equal distribution of wealth” or “firms and institutions should
be organized so everybody can influence important decisions.” Despite the non-
domain-specific nature of these measures, they nonetheless proved to be highly
significant predictors, even after controlling for affect, imagery and sociode-
mographics. These results thus support one of the predictions of Cultural The-
ory — that egalitarians are more sensitive to and concerned about environmental
risks.

All of these results therefore suggest that underlying values and worldviews
strongly condition the way many members of the American public currently think
about this risk and public policy options to mitigate global climate change. These
findings also imply that risk perception and policy preferences go well beyond
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issues of scientific literacy, analytical reasoning and technical knowledge — instead
they suggest that risk perception and policy preferences are strongly influenced by
sociopolitical factors as well (Finucane et al., 2000; Slovic, 1997). Future analy-
sis will compare these factors with other potential explanatory variables, such as
knowledge, trust and general environmental attitudes.

This study thus found that there is both individual and social psychology
at work in public risk perceptions and policy preferences regarding global cli-
mate change. The individual connotative meanings associated with “global warm-
ing” are important — including both the affective valence (positive or negative)
and the specific images evoked by the term. Again, American associations to
global warming were dominated by relatively abstract images of geographically
or psychologically distant impacts on other people, places, and species. Likewise,
risks are not perceived, assessed and responded to in a socio-cultural vacuum by
atomized, purely utility-maximizing individuals. Global warming and the poli-
cies proposed to mitigate or adapt to it occur within a rich and complex socio-
political context, in which groups of individuals are socio-politically predisposed
to select, ignore and interpret risk information in different ways. Risk percep-
tions are thus socially constructed, with different groups predisposed to attend to,
fear and socially amplify some risks, while ignoring, discounting or attenuating
others.

Overall, the findings of this study help explain the paradox in American risk
perceptions of climate change. While large majorities of Americans believe climate
change is real and consider it a serious problem, it remains a low priority relative to
other national and environmental issues. In other words, climate change currently
lacks a sense of urgency. These results demonstrate that most of the American
public considers climate change a moderate risk that is more likely to impact people
and places far distant in space and time. This suggests that efforts to describe the
potential national, regional and local impacts of climate change and communicate
these potential impacts to the public are critical (e.g,. see National Assessment
Synthesis Team, 2001). As Rajendra Pachauri, chair of the Intergovernmental Panel
on Climate Change recently argued, “. . .there is an opportunity for much political
debate when you start to predict the impact of climate change on specific regions.
But if you want action you must provide this information” (Schiermeier, 2003).
Finally, this research demonstrates that messages about climate change need to be
tailored to the needs and predispositions of particular audiences; in some cases to
directly challenge fundamental misconceptions, in others to resonate with strongly
held values.

Appendix: Policy Preferences

Questions (a) and (b) were adapted from a national survey conducted in 1999 by
the Pew Center on Global Climate Change (1999). Question (c) was adapted from a
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national survey conducted in 1998 by the Program on International Policy Attitudes
atthe University of Maryland. Questions (f) through (i) were adapted from a national
survey conducted in 1997 by O’Connor, Bord and Fisher (1999). Questions (d),
(e) and (j) are original questions. All questions except (a) and (c) were answered
using a Likert scale ranging from (1) Strongly support to (4) Strongly oppose. Most
included a “Don’t know” response.

(a).

(b).

().

(d).

(e).

®.

Do you think the United States should reduce its emissions of the green-
house gases (carbon dioxide, methane, etc.) that are said to cause global
warming? [Likert scale ranging from (1) Definitely yes to (4) Definitely
no|

In 1997, the United States and other developing countries made an
agreement called the Kyoto Protocol to collectively reduce their emis-
sions of greenhouse gases. The United States agreed to reduce its emis-
sions by 7% by the year 2010. How much do you favor or oppose this
agreement?

The United States currently emits about 20% of the world’s total greenhouse
gases. People disagree whether the U.S. should reduce greenhouse gases on
its own, or make reductions only if other countries do too. Which of the
following statements comes closest to your own point of view? The United
States should reduce its emissions. . .i) regardless of what other countries
do; ii) only if all other industrialized countries reduce their emissions; iii)
only if all other industrialized and all less-developed countries reduce their
emissions; iv) the United States should not reduce its emissions; v) don’t
know.

One controversial proposal to solve global warming is to create an interna-
tional market in greenhouse gases. In this system, all countries agree to a
global cap on emissions. Each country then gets the right to emit a portion
of this global amount. If a country emits more than its portion, it must buy
more emission rights from other countries or else pay stiff fines. In princi-
ple, how much do you support or oppose an international market that allows
countries to buy and sell greenhouse gases?

Carbon dioxide is the primary greenhouse gas said to be causing global
warming and is produced by electric power plants and motor vehicles (e.g.,
cars, trucks and sport utility vehicles). Currently, carbon dioxide is not reg-
ulated as a pollutant. How much do you support or oppose the regulation of
carbon dioxide as a pollutant?

The average new motor vehicle gets 29 miles per gallon of gas. Some peo-
ple say we should increase average fuel efficiency to 33 miles per gallon,
to help reduce carbon dioxide emissions. This would increase new motor
vehicle prices by about $1,000. How much do you support or oppose this
idea?
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How much do you support or oppose a 60-cent per gallon gasoline tax, over
and above existing gas taxes, to encourage people to drive less and thus
reduce carbon dioxide emissions?

In order to encourage people to use more fuel-efficient vehicles, some people
have proposed a 5 percent “gas guzzler” tax on cars, trucks and sport utility
vehicles that get less than 25 miles per gallon. This would add approximately
$1,000 to the price of a $20,000 car. How much do you support or oppose
this proposal?

To encourage industry to be more fuel efficient, some people have pro-
posed a business energy tax. This tax would raise the average price of
most things you buy, including food and clothing, by 3 percent, or approxi-
mately $380 per person per year. How much do you support or oppose this
proposal?

The United States government provides approximately $5 billion a year in
subsidies to the fossil fuel industry (coal, oil, natural gas). Some people
have proposed transferring these subsidies to the renewable energy industry
(wind, solar, biomass, etc.) to develop cleaner forms of energy. This would
make fossil fuels more expensive and renewable energy less expensive. How
much do you support or oppose this proposal?

TABLE Al
Risk perception index

Alpha if
Mean Std Dev item deleted Alpha

Risk Perception Index 23.63 7.34 0.94
How concerned are you about global warming? 2.89 0.89 0.94

How likely do you think it is that each of the following
will occur during the next 50 years due to global

warming?
Worldwide, many people’s standard of living will 259 1.01 0.93
decrease.
Worldwide water shortages will occur. 2.77 1.05 0.93
Increased rates of serious disease worldwide. 2.65 1.01 0.93
My standard of living will decrease. 227 1.05 0.93
Water shortages will occur where I live. 242 1.06 0.94
My chance of getting a serious disease will increase.  2.34 1.02 0.93

How serious of a threat do you believe global warming 3.06 093 0.94
is to non-human nature?

How serious are the current impacts of global warming 2.64 0.89 0.94
around the world?

n = 590. Scales range from 1 (none) to 4 (very).
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TABLE All
Egalitarian index
Alpha if
Mean Std Dev itemdeleted Alpha

Egalitarianism Index 17.84 4.22 0.77
We have gone too far in pushing equal rights 2.58 1.04 0.76

(reverse coded).
I support gov’t. efforts to get rid of poverty. 293 091 0.75
What this world needs is a more equal distribution 240  0.99 0.71

of wealth.
Firms and institutions should be organized so 259  0.87 0.75

everybody can influence important decisions.
I support affirmative action. 245 095 0.73
If people were treated more equally we would 277 0.87 0.73

have fewer problems.
The world would be a more peaceful place if its 212 092 0.72

wealth were divided more equally among

nations.
n = 647. Scales range from 1 (strongly disagree) to 4 (strongly agree).

TABLE AIIl
Fatalism index
Alpha if
Mean Std Dev item deleted Alpha

National Fatalism Index 1147 333 0.71
The future is too uncertain for a person to make 191 0.90 0.68

serious plans.
It doesn’t make much difference if people elect 223 097 0.67

one or another political candidate, for nothing

will change.
I feel that life is like a lottery. 202 0.88 0.66
A person is better off if he or she doesn’t trust 1.74  0.85 0.67

anyone.
I have very little control over my life. 1.59 0.76 0.70
It’s no use worrying about public affairs; I can’t 1.98 0.85 0.62

do anything about them anyway.

n = 647. Scales range from 1 (strongly disagree) to 4 (strongly agree).
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TABLE AIV
Policy preferences index
Alpha if
Mean Std Dev item deleted Alpha

Policy Preferences Index 19.58 3.68 0.84
Should US reduce GHG emissions? 341 0.73 0.80

Support Kyoto Protocol? 333 0.84 0.79

US act alone or only if other countries act? 3.66 0.75 0.82

Support regulation of CO2 as pollutant? 3.03 0.90 0.81

Support increase in fuel economy standards? 3.13  0.90 0.82

Support subsidy shift to renewable energy? 3.02 0.84 0.82

n = 609.

Scales range from 1 (Strongly oppose) to 4 (Strongly support).

TABLE AV
Tax policy preferences index
Alpha if
Mean Std Dev item deleted Alpha

Tax policy preferences index 6.53 2.56 0.78
Support tax on gasoline? 1.72 0.95 0.74

Support tax on “gas guzzlers”?  2.45 1.12 0.69

Support business energy tax? 2.01 0.99 0.66

n=595.

Scales range from 1 (Strongly oppose) to 4 (Strongly support).
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Notes

'The terms “global climate change” and “global warming” are used interchangeably throughout
this paper. While the term “global climate change” is generally preferred by the scientific community,
the survey reported here used the term “global warming” as this is the term most commonly used
by the media and the lay public. This and other research studies have demonstrated that the conno-
tative meanings of “climate change” and “global warming” differ in significant ways among the lay
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public, but are essentially synonymous among particular groups (e.g., climate change activists). See
Leiserowitz (2003).

These associations tap the most readily available features of an individual’s full mental model.
These “top-of-the-head” associations are often the most salient and influential components of a full
mental model, especially for experientially-based judgments and decisions. Individuals typically
access and utilize their full mental model only when engaging in deeper analysis and deliberation
about an issue. Methodologically, associations are relatively easy to collect in representative surveys,
while full mental models can be reconstructed only using in-depth and typically non-representative
methods. Ultimately, the two methods are complimentary and indeed have found convergent evidence
for pervasive misunderstandings, such as the lay public’s common conflation of ozone depletion with
climate change.

3Based on the 92% of Americans who had heard of global warming.

“Holistic, unipolar, positive affect was not a significant predictor in any of the affect models of
risk perception or policy preferences and was therefore not included.

3It is possible that more than 17% of Americans would support a gasoline tax of less than the
60 cents per gallon proposed in this 2002 survey. For example, in the midst of the Kyoto Protocol
negotiations in November, 1997, a Mellman Group poll found that 48% of Americans said they would
support a 10 cent per gallon gasoline tax if the money was “earmark[ed] for research and development
of alternative fuels and technologies” “to reduce the threat of global warming” (PIPA, 2005). On the
other hand, a national survey conducted in May 2005 found that only 15% of Americans thought
it a good idea to “increase the tax per gallon of gasoline” as a way “of reducing U.S. dependence
on imported 0il” — a significantly more salient concern for Americans than climate change as also
found in this survey (Yale University, 2005). These divergent results are probably conditioned by the
gas prices extant and the salience of climate change and other related issues at the time of survey
implementation, as well as the specific wording of the questions, especially the use of the word “tax.”
Nonetheless, all of these limited data suggest that Americans are generally predisposed against higher
gasoline taxes.
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