
Risk Analysis DOI: 10.1111/j.1539-6924.2012.01801.x

The Rise of Global Warming Skepticism: Exploring Affective
Image Associations in the United States Over Time

Nicholas Smith and Anthony Leiserowitz1,∗

This article explores how affective image associations to global warming have changed over
time. Four nationally representative surveys of the American public were conducted between
2002 and 2010 to assess public global warming risk perceptions, policy preferences, and be-
havior. Affective images (positive or negative feelings and cognitive representations) were
collected and content analyzed. The results demonstrate a large increase in “naysayer” asso-
ciations, indicating extreme skepticism about the issue of climate change. Multiple regression
analyses found that holistic affect and “naysayer” associations were more significant predic-
tors of global warming risk perceptions than cultural worldviews or sociodemographic vari-
ables, including political party and ideology. The results demonstrate the important role af-
fective imagery plays in judgment and decision-making processes, how these variables change
over time, and how global warming is currently perceived by the American public.
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1. INTRODUCTION

Global warming is one of the most pressing
problems facing the world. Although the average
surface temperature of the Earth fluctuates natu-
rally on geological timescales, temperature increases
over the past century are widely regarded as human
caused. The 2007 Intergovernmental Panel on Cli-
mate Change (IPCC) scientific assessment report es-
tablished a 90% level of certainty that this warming is
anthropogenic and primarily linked to industrial pro-
cesses.(1) Substantial mitigation of greenhouse gas
emissions is therefore required if “dangerous” an-
thropogenic impacts are to be minimized.(2−4)

Through their energy use, consumer behavior,
and support for or opposition to climate policies, the
public will play an important role in each nation’s
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effort to limit greenhouse gas emissions. The
American public’s climate change risk perceptions,
policy preferences, and behavior are particularly im-
portant as the United States alone produces approx-
imately 20% of global carbon emissions.(5) Although
China is now considered to be the world’s largest
overall emitter of carbon dioxide (the primary green-
house gas), the United States contributes far more
emissions per capita. With only 5% of the global pop-
ulation, the United States emits 19.10 tons of carbon
dioxide per person per year, compared to 4.85 tons in
China and 1.18 tons in India.(5)

Global warming has also emerged as an impor-
tant policy issue for the Obama administration. Al-
though previous administrations have been at odds
with international policy on global warming, Pres-
ident Obama has made the issue a priority. The
American Recovery and Reinvestment Act of 2009,
for example, pledged more than $80 billion for
clean energy investments including $6.3 billion for a
range of local renewable energy initiatives. In June
2009, the House of Representatives also passed the
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American Clean Energy and Security Act (H.R.
2454) that aims to “create clean energy jobs, achieve
energy independence, reduce global warming pol-
lution, and transition to a clean energy economy.”
More specifically, the legislation would establish a
cap and trade system to limit the quantity of green-
house gases that can be emitted nationally. This leg-
islation has yet to pass the Senate, however.

Generally, a majority of Americans have been
somewhat concerned about the issue for many
years.(6,7) As a policy priority, however, global warm-
ing has always been lower than other economic and
social issues. For example, in 2009 the Pew Research
Center found that only 30% of Americans said that
global warming should be a top priority for the new
president, compared to 85% who said strengthening
the economy should be a top priority. (8)Similarly,
only 35% of Americans considered global warming
to be a very serious problem compared to 44% in
2008.

Leiserowitz et al.(9) also found declining levels
of belief in climate change, worry, and perceived
risk among the American public since the fall of
2008.2 For example, between 2008 and 2010, they
found that the number of Americans who believed
that global warming is happening declined by 14 per-
centage points, accompanied by a 10-point drop in
the belief that global warming is caused mostly by
human activities, and a 13-point drop in the num-
ber of Americans who said they worry about global
warming.3

Risk perception researchers have investigated
the factors that drive differing levels of public con-
cern. Cognitive risk perception studies, for exam-
ple, have identified the various heuristics and biases
individuals use to process and understand risk in-
formation. Driven by the psychometric paradigm,(16)

some research has explored the role of cognitive fac-
tors in risk perceptions of global warming. O’Connor
et al.,(17) for example, found that global warming
knowledge modestly predicted risk perception and
willingness to support governmental polices for mit-
igating the dangers, whereas Stedman(18) found that
global warming risk perceptions were best predicted
by generic environmental concern and not specific
knowledge about potential effects.

2 Similar declines in public beliefs and concerns were found
by Gallup,(10,11) Pew,(12) Washington Post-ABC,(13) and
AP-Stanford.(14)

3 A subsequent national survey in 2011 found that belief that
global warming is happening increased by 7 percentage points,
while other measures held steady or declined slightly.(15)

More recently, researchers have focused on the
role of “affect,” or the emotional quality of “good”
or “bad” associated with different risks.(19) This re-
search has found that people draw upon both affect
and other emotional cues to process information and
make decisions about risk. Whereas the “risk as anal-
ysis” paradigm emphasizes the use of cognitive delib-
eration to assess risk, the “risk as feelings” approach
argues that people are often more reliant upon af-
fect and emotion when making risk judgments and
decisions.(20,21) Affect is processed quickly, automat-
ically, and efficiently and enables people to make
daily decisions with relatively little cognitive effort.
As such, affect helps to guide perceptions of risk
and benefit. Individuals are often motivated to en-
gage in activities that produce positive and pleas-
ant feelings, but also to avoid activities that produce
negative and unpleasant feelings. Empirical support
for this “affect heuristic” is growing and has been
used to explore public risk perceptions for a range of
issues.(22)

Researchers have also investigated the affective
dimensions of public risk perceptions of global warm-
ing, using affective imagery analysis. “Imagery” here
refers to mental representations or cognitive con-
tent within the individual mind and can include both
perceptual and symbolic representations.(23) “Affec-
tive imagery” is therefore defined as “sights, sounds,
smells, ideas, and words, to which positive and neg-
ative affect or feeling states have become attached
through learning and experience.”(24) Affective im-
agery analysis uses a structured form of word as-
sociation in order to identify the mental represen-
tations and feelings people spontaneously associate
with particular risks, hazards, or target terms.(25) This
methodology also has the ability to gather qualita-
tive data in a systematic and quantitative way, using
representative samples. While understanding public
response to risk is often difficult to unpack when us-
ing standardized scales and survey items,(26) in-depth
qualitative studies are difficult to replicate. The col-
lection and content analysis of free associations using
survey samples, however, can provide some of the
depth and richness of qualitative approaches, with
the rigor of standardized and representative data col-
lection methods.

In 2002, Leiserowitz(3,27) used affective imagery
analysis as part of a nationally representative survey
study on American climate change risk perceptions,
policy preferences, and behaviors. Respondents were
asked: “When you hear the words ‘global warm-
ing,’ what is the first thought or image that comes
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to mind?” Respondents were then asked to provide
a positive-to-negative affective rating of the associa-
tions they had provided. The images were then con-
tent analyzed to identify common themes. Americans
were most likely to associate global warming with im-
pacts on places or natural ecosystems distant from ev-
eryday experience. Associations to melting ice were
most frequent, followed by generic references to ris-
ing temperatures, and impacts on nonhuman nature.
These and other survey results demonstrated that
most Americans considered global warming a threat
distant in both time and space, with little direct rele-
vance to the lives of most respondents. Furthermore,
the study found that affect, imagery, and cultural
worldviews were better predictors of public climate
change risk perceptions and policy preferences than
sociodemographic or political variables.(27)

This approach was also replicated in a nationally
representative survey in the United Kingdom and
comparative analysis but using the stimulus term “cli-
mate change” instead of “global warming.”(28) The
study found that Americans and Britons had dif-
ferent associations to these stimulus terms. For ex-
ample, Britons were most likely to provide associa-
tions to “weather” compared to “melting ice” in the
United States. Americans were more likely to pro-
vide associations with rising temperatures and im-
pacts on nonhuman nature whereas Britons were
more likely to provide associations to the ozone
hole. Despite these differences, however, mean af-
fect ratings were negative for all images in both the
American and U.K. samples, indicating that global
warming and climate change had negative connota-
tions for both populations.

Both of these studies contributed to the theoret-
ical understanding of how public risk perceptions are
guided and influenced by cognitive representations
and associated feelings of good or bad, and how these
affective images of risk can vary across cultural con-
texts. Unknown, however, was how well these mea-
sures can detect and explain shifts in the connotative
meaning of a hazard and subsequent risk perceptions
and policy preferences over time. Here, we report
results from a time series of nationally representa-
tive surveys in the United States, each using affec-
tive imagery methodology, to track changes in these
variables over time. This time series thus enables us
to examine the year-to-year influence of these fac-
tors on public perceptions, but also helps to explain
why, in recent years, American public opinion has
cooled on global warming. Similarly, this article con-
tributes to the emerging literature on the causes and

consequences of climate change skepticism in the
United States and internationally. (29−31)

2. METHODS

2.1. Respondents and Procedure

This investigation is based on data collected be-
tween 2002 and 2010 from four nationally representa-
tive surveys of the American public’s global warming
risk perceptions, policy preferences, and behaviors.

The first study was conducted between Novem-
ber 2002 and February 2003 and used a 16-page mail-
out, mail-back survey using the Dillman(32) tailored
design method. A total of 673 completed surveys
were collected for overall Council of American Sur-
vey Research Organizations (CASRO) response rate
of 56%. The second study was conducted in collab-
oration with Gallup in June 2007. Telephone inter-
views were conducted on a total sample of 1,014
adults, drawn from Gallup’s household panel that
had originally been recruited using random selection
criteria. The CASRO response rate was 40%.

The third study was conducted between
September and October 2008 and was conducted
by Knowledge Networks, using its nationally repre-
sentative online research panel. A total sample of
2,164 American adults completed the questionnaire
with a within-panel completion rate of 54%. Due
to length, the questionnaire was divided into two
stages and data collection occurred over a two-week
period. The fourth study was conducted online
between December 2009 and January 2010, also by
Knowledge Networks. A total sample of 1,001 adults
completed the questionnaire and the completion
rate was 50%.

Data from all four surveys were weighted to
match U.S. Census Bureau population parameters
for each time period.

2.2. Measures4

2.2.1. Risk Perception

Two sets of risk perception measures were in-
cluded in the 2010 survey. Respondents were asked
to assess how much they thought global warm-
ing would harm them personally, their family, their
community, people in the United States, people

4 Specific details of the affective imagery measure are provided for
all years. Details for all other measures refer to analyses con-
ducted on 2010 data only.
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in other industrial countries, people in developing
countries, future generations, and other plant and an-
imal species. Respondents were also asked to assess
the likely timing of harm to people in the United
States and people around the world. For analysis, a
single risk perception index integrating both the spa-
tial and temporal dimensions was constructed (α =
0.96; see Supporting Information for full questions).

2.2.2. Holistic Affect

Respondents were asked to rate whether global
warming is a good or a bad thing using a unipolar,
6-point Likert scale ranging from +3 (Very good) to
−3 (Very bad). This question was asked first in the
survey to minimize potential question order effects.

2.2.3. Affective Imagery

Affective images were then collected from all
respondents and contain two elements: a cognitive
component (the image category) and associated af-
fective rating (a goodness or badness evaluation).
Images were collected using an open-ended word
association methodology(25,33) that enables context-
free associations to emerge naturalistically. Images
were collected by asking respondents to provide the
first “word,” “thought,” “image,” or “phrase” that
comes to mind when thinking about global warm-
ing.5 Responses took the form of single word asso-
ciations (e.g., “apocalypse”) or short narrative state-
ments (e.g., “the end of the world”). Once collected,
respondents were then asked to provide an affective
rating for their own images using a 10-point scale in
2002 (where +5 = a very good thing and –5 = a very
bad thing) and a 6-point scale in 2007, 2008, and 2010
(where +3 = a very good thing and –3 = a very bad
thing). This procedure produced rich data sets of as-
sociations that were analyzed using inductive content
analysis. Ten percent of the images from each sur-
vey were also double coded to ensure transparency
of the coding frame and agreement between both
coders was satisfactory (80% or higher). Differences
were resolved following discussion between the two
coders. The mean affect of each image category was
also calculated and affective ratings were normalized

5 Slightly different wording was used in the 2002: “What is the first
thought or image that comes to your mind when you think of
global warming?” versus 2007, 2008, and 2010 surveys: “When
you think of ‘global warming,’ what is the first word or phrase
that comes to your mind?”

to a +1 to –1 scale (where +1 = very good and –1 =
very bad) to enable comparability analyses.

2.2.4. Values

The cultural worldviews of egalitarianism and in-
dividualism were operationalized using a series of
questions derived from cultural theory and from
scales used by Dake,(34,35) Peters and Slovic,(33)

Rippl,(36) and Leiserowitz.(27) Items were random-
ized to avoid potential order effects, and for analy-
sis, egalitarianism and individualism indices were cre-
ated, each with a high reliability score (α = 0.78 and
0.85, respectively; see Supporting Information for full
questions).

2.2.5. Sociodemographics

A range of sociodemographic variables was also
collected including gender, age, race and ethnicity,
educational attainment, political ideology (liberal–
conservative), political party identification (Demo-
crat, Independent, and Republican), religiosity
(frequency of religious service attendance), and
household income.

3. RESULTS

3.1. Affective Images

Using a codebook developed by Leiserowitz,6(37)

a total of 24 image categories were coded, but asso-
ciations for only the top nine categories are reported
here (see Fig. 1). These top nine image categories ac-
counted for 83% of respondents in 2002, 70% of re-
spondents in 2007, 79% of respondents in 2008, and
75% of respondents in 2010. These categories were
also not mutually exclusive, that is, a respondent im-
age association could be coded both “icemelt” and
“alarmist,” for example.

Several significant trends in Americans’ associa-
tions with “global warming” over time were identi-
fied. Perhaps most notable was the large increase in
the proportion of naysayer images (e.g., “hoax”). The
proportion of naysayer images rose from less than
10% in 2002 to over 20% of total responses in 2010
(χ2 (3) = 84.65, p < 0.001). Associations to melting
ice, which in 2002 were the most salient image cat-
egory (20%), accounted for just over 10% in 2010
(χ2 (3) = 16.24, p < 0.01). Similarly, associations to

6 Available from the authors, upon request.
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Fig. 1. Images of global warming and associated affect over time. Affect ratings were normalized to be between 1 (very good) and
−1 (very bad).

heat, climate change, nonhuman nature, flooding and
sea level rise, all decreased significantly (Heat: χ2

(3) = 28.47, p < 0.001; Climate Change: χ2 (3) =
24.71, p < 0.001; Nature: χ2 (3) = 19.82, p < 0.001;

Flood/Sea Level: χ2 (3) = 52.16, p < 0.001). Alarmist
images of disaster, however, increased significantly
from 2002 to 2008 (χ2 (3) = 20.87, p < 0.001),
but with a slight decrease in 2010. There was no
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significant shift in the proportion of associations to
weather. Finally, associations to ozone depletion de-
creased significantly after 2002, with only 3% of re-
spondents providing this response in 2010 (χ2 (3) =
55.75, p < 0.001).

Overall, the term global warming evoked neg-
ative affective connotations for the majority of re-
spondents for each of the four years sampled (Fig. 1).
Naysayer images, on average, evoked the least neg-
ative affect of all the images associated with global
warming. Alarmist images, on average, evoked
strong negative affect. Affect for both of these im-
ages, however, became significantly more negative
over time (Alarmist: F(3, 645) = 8.27, p < 0.001;
Naysayer: F(3, 617) = 5.39; p < 0.01). Affect also be-
came significantly more negative for Icemelt, Heat,
and Flood/Sea Level (Icemelt: F(3, 712) = 11.30,
p < 0.001; Heat: F(3, 522) = 5.79, p < 0.01; Flood/Sea
Level: F(3, 191) = 6.65, p < 0.001). Thus the term
“global warming” evoked steadily more negative af-
fective responses across all images, over the years.

One of the most striking results is the steady
rise in the number of Americans who express strong
doubt or denial of global warming through their free
associations. By 2010, the number of naysayer im-
ages accounted for 23% of all associations. A more
detailed analysis of this category revealed five dis-
tinct reasons why these respondents are skeptical of
global warming (see Fig. 2). Associations with con-
spiracy theories (e.g., “the biggest scam in the world
to date”) accounted for the largest portion of 2010
naysayer images with over 40% of total responses for
this category. This was followed by flat denials that
global warming exists (e.g., “there really is no such
problem”), belief that global warming is natural (e.g.,
“it is a natural occurrence”), and references to me-
dia hype (e.g., “media is taking it way too far”). Fi-
nally, several respondents doubted the reliability of
climate science (e.g., “unscientific theory”). Mean af-
fect scores for these naysayer image categories also
reveal that most of these skeptical and cynical images
associated with global warming evoked negative con-
notations for these respondents (see Fig. 2). Associ-
ations with conspiracy theories and hype evoked the
most negative affect, whereas flat denials evoked the
least negative affect. Interestingly, associations indi-
cating a belief that global warming is natural evoked
marginally positive affect.

A breakdown of alarmist images was also con-
ducted. In 2010, alarmist images accounted for 14%
of all associations and were classified into two broad
subcategories: 34% were general in concern, with

respondents providing images of generic concern
(e.g., “bad for the planet”), whereas 66% were apoc-
alyptic (e.g., “end of everything”). Mean affect scores
for both of these subcategories were negative with
apocalyptic imagery rated as most negative (–0.93).

3.2. The Influence of Affective Imagery on
Risk Perceptions

A series of multiple regressions was conducted
on the 2010 data set to test the individual and com-
bined influence of global warming imagery, affect,
and other variables on risk perception (see Table I).
Individual variables were initially entered into sepa-
rate linear regressions to determine significance. All
significant variables were then entered into multiple
regression models.

Model 1 examined the influence of both the
holistic affect associated with the term “global warm-
ing” and the individual affect associated with specific
cognitive images. It found that holistic affect was a
significant predictor of global warming risk percep-
tion and explained 32% of the variance (F(2, 886) =
212.70, p < 0.001, Adj. R2 = 0.32). As holistic af-
fect became more negative, the perception of global
warming risks increased. In a linear regression, im-
age affect by itself was a significant predictor of risk
perception, but failed to explain any unique vari-
ance when combined with holistic affect. Model 2
found that a variety of cognitive image categories
significantly predicted global warming risk percep-
tion, explaining 34% of the variance (F(9, 976) =
58.28, p < 0.001, Adj. R2 = 0.34). The image cate-
gories Naysayer, Don’t know, and Politics were as-
sociated with lower perceived risk whereas Alarmist,
Icemelt, Climate Change, and Dry/Desert were as-
sociated with higher perceived risk. Pollution and
flood/sea level images were both significant predic-
tors in separate linear regressions, but failed to ac-
count for any unique variance when combined with
all other images.

Model 3 examined the influence of cultural
worldviews on global warming risk perception. Both
egalitarianism and individualism were significant
predictors and explained 29% of the variance (F(2,
946) = 193.57, p < 0.001, Adj. R2 = 0.29). More
specifically, egalitarian values were associated with
increased risk perception whereas individualist val-
ues were associated with decreased risk perception.
Model 4 tested different sociodemographic variables
and found that party identification and political
ideology were significantly correlated with global
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Fig. 2. 2010 naysayer categories and associated affect. Affect rating was normalized to be between 1 (very good) and –1 (very bad).

warming risk perception and explained 22% of the
variance (F(6, 929) 44.02, p < 0.001, Adj. R2 =
0.22). Democrats and those with liberal political
views were associated with increased risk perception,
whereas Republicans and those with a conservative

political ideology were associated with decreased
risk perception.

Finally, all four models were combined to iden-
tify the strongest predictors of global warming risk
perception. The full model accounted for 52% of
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Table I. Multiple Regressions for Global Warming
Risk Perception

Independent Model 1 Model 2 Model 3 Model 4 Model 5
Variables Affect Images Values Sociodems Full

Holistic affect −0.58∗∗∗ – – – −0.30∗∗∗

Image affect 0.04 – – – 0.03
Alarmists – 0.13∗∗∗ – – 0.05
Naysayers – −0.46∗∗∗ – – −0.26∗∗∗

Don’t know – −0.14∗∗∗ – – −0.04
Icemelt – 0.10∗∗∗ – – 0.05
Pollution – 0.05 – – 0.04
Flood/sea

level
– 0.05 – – 0.00

Chg. climate – 0.07∗∗ – – 0.05
Politics – −0.16∗∗∗ – – −0.13∗∗∗

Dry/desert – 0.08∗∗ – – 0.06∗

Egalitarianism – – 0.31∗∗∗ – 0.11∗∗∗

Individualism – – −0.33∗∗∗ – −0.12∗∗∗

Political party
identifica-
tion

– – – 0.22∗∗∗ 0.07∗

Political
ideology

– – – 0.28∗∗∗ 0.01

Religiosity – – – −0.05 −0.01
Gender – – – 0.05 0.04
Ethnicity

(white)
– – – −0.05 −0.02

Household
Income

– – – −0.04 −0.01

F 212.70∗∗∗ 58.28∗∗∗ 193.57∗∗∗ 44.02∗∗∗ 49.70∗∗∗

Adjusted R2 0.32 0.34 0.29 0.22 0.52
N 889 986 949 936 849

Note: Dependent variable: Risk perception index. Entries are
standardized regression coefficients.
∗significant at 0.05, ∗∗significant at 0.01, and ∗∗∗significant at 0.001.

the variance with Holistic Affect, Naysayer, and Pol-
itics image associations, egalitarianism, individual-
ism, and political party identification as the most sig-
nificant predictors (F(19, 829) = 49.70, p < 0.001,
Adj. R2 = 0.52). More specifically, Holistic Affect
and Naysayer and Politics images were the most
significant predictors, with negative affect strongly
associated with increased risk perception, whereas
skeptical and politics-based imagery were associ-
ated with decreased risk perception. Egalitarian and
individualist worldviews were associated with in-
creased and decreased risk perceptions, respectively,
whereas identification with the Democrat Party was
associated with increased risk perception. In sum-
mary, these results demonstrate that Holistic Af-
fect and Imagery were stronger predictors of global
warming risk perception than either cultural world-
views or a range of sociodemographic and political
variables.

4. DISCUSSION

This research demonstrates the important roles
affect and imagery continue to play in how the
American public conceptualizes and thinks about
global warming and its attendant risks. The time-
series analysis found that Americans have become
less likely to associate global warming with melting
ice and heat since 2002. However, these image cat-
egories also became affectively more negative. At
the same time, slightly more Americans now asso-
ciate global warming with alarmist imagery, which
is also rated more negatively, suggesting that some
Americans have become more worried about the
possibility of catastrophic climate change.

By contrast, this research also found that many
more Americans are now associating global warm-
ing with naysayer imagery, ranging from skepticism
that global warming is real or a serious threat to
outright conspiracy theories. In 2002, only 7% of
Americans provided naysayer associations; by 2010,
however, this rose to over 20%. Furthermore, the ac-
companying affect ratings of these images became
significantly more negative, perhaps reflecting anger
by conservatives at climate policies proposed by
President Obama and a Democratic Congress, and
a general political polarization of the issue in recent
years.(38) More broadly, these findings contribute
to a growing body of research on climate change
denial.(29−31)

Several factors may have contributed to these
trends. Most Americans have learned about global
warming from the mass media, which has a par-
ticularly important agenda-setting effect(39) for this
complex issue. Climate change seems distant and
abstract to most Americans, while carbon dioxide,
other greenhouse gases, and the impacts that have
already been observed around the world are largely
invisible and outside of most people’s direct experi-
ence. Thus, how climate change is portrayed in the
mass media can have a large influence on public af-
fective imagery and risk perceptions. The visual im-
ages used to represent the issue and disseminated by
the media, for example, often emphasize particular
aspects of this hazard and help concretize the issue in
the public mind.(40)

The increase of alarmist images found in the
present investigation may reflect a general prolif-
eration of “climate porn” evident in media cover-
age of global warming.(41) Research from the United
Kingdom, for example, has documented the rise
of sensationalist television and newspaper coverage
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describing apocalyptic climate change scenarios and
has been blamed for public despair and helplessness
associated with the issue.(42) It is possible that similar
coverage by the U.S. media may have contributed to
the rise of alarmist images found in this study.

The recent scandal, dubbed “Climategate,” over
the unauthorized release of e-mails from several
climate scientists in the United States and United
Kingdom probably also had an important influ-
ence on public associations to global warming (the
January 2010 survey was fielded a couple of months
after the scandal broke). Climate skeptics pounced
on several of the e-mails, which they described as
“proof” that scientists were changing their results to
make global warming appear worse than it is, con-
spiring to suppress research they didn’t agree with,
or conclusive evidence that global warming is not
happening. Circulated widely among climate skep-
tic blogs in November and then in the mainstream
media in December 2009, the scandal subsequently
eroded public belief that global warming is happen-
ing and trust in climate scientists. However, politi-
cal conservatives and Americans with individualistic
worldviews were the most likely to have been influ-
enced by the scandal.(43) Similarly, this study on af-
fective imagery found that conspiracy-related asso-
ciations to global warming increased significantly in
January 2010 and several respondents explicitly men-
tioned the e-mail “scandal” (examples include “hide
the decline” and “phony e-mails”).

It is also important to note the significant de-
cline in public associations of ozone depletion and
the ozone hole as synonymous with, a cause, or
consequence of global warming. Previous research
had found that many Americans confused or con-
flated global warming with the ozone hole, based on
a set of faulty mental models.(3,7,44,45,46) Although
the current investigation did not specifically mea-
sure to what extent this flawed mental model is
still held by the American public, it is encouraging
that fewer Americans immediately associate global
warming with this different environmental issue.

This investigation also employed multiple re-
gression analyses to examine how well affect and im-
agery predict American global warming risk percep-
tions. Overall, we found that holistic affect was the
single strongest predictor of risk perceptions. Due
to the cross-sectional nature of these survey data,
we cannot determine the causal relationship between
these variables. Depending on the circumstances,
however, affect can be either a cause or a conse-
quence of cognitive assessments of the likelihood and

severity of risks. For example, some individuals may
develop a negative association to global warming in
response to learning about the potential risks. Oth-
ers, however, may first learn that trusted others or
opinion leaders have determined that climate change
is dangerous, and thus adopt a negative association to
climate change without knowing about the likelihood
or severity of specific impacts. Similarly, our research
on affective imagery has found that a number of
Americans associate global warming with former
Vice President Al Gore, whom some of them in-
tensely dislike. Their negative affect for Gore thus
becomes associated with “global warming” despite
the fact they may know little to nothing about the
risks. Finally, at a neurological level affective re-
sponses typically occur prior to conscious aware-
ness or cognitive processing, and subsequent cogni-
tive processing draws substantially upon these prior
feelings to decide whether to pay attention, how to
interpret the stimulus, and especially to prime the
body for action before the threat has been analyt-
ically identified and labeled.(23,47) Affect can there-
fore deeply influence subsequent cognitive risk as-
sessments. Thus, there is a constant “dance” between
affect and reason, emotion and cognition, with one
or the other partner at different times taking the
lead.(48)

The image categories Naysayer and Politics, both
containing skeptical associations with global warm-
ing, were the next two strongest predictors. This
research thus replicates the findings of prior stud-
ies of the predictors of global warming risk per-
ceptions.(3,27) Additionally, these results contribute
further empirical evidence for the important role
of “risk as feelings” in explaining public risk per-
ceptions,(20,22) in particular for the issue of climate
change.

Although affect and imagery predicted more
of the variance in global warming risk perceptions
than all other variables in the regression model, the
influence of cultural worldviews and other demo-
graphic variables remain important. More specifi-
cally, the current investigation found that respon-
dents who held an egalitarian worldview were more
likely to perceive global warming as a serious threat
whereas respondents who held an individualist view
were more likely to perceive global warming as low
risk. This finding also corroborates prior research
that has used worldviews to predict global warm-
ing risk perceptions and policy preferences, among
other issues.(27) Egalitarianism and individualism
have also been found to be important predictors
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of environmental consciousness, pro-environmental
behaviors,(49) and perception of other hazards,
including nuclear power, water pollution, and
nanotechnology.(33,50−53)

Political party identification was also signifi-
cantly associated with global warming risk percep-
tion in the sociodemographic model. Respondents
who identified themselves as a Democrat were more
likely to perceive global warming as a risk than those
who identified themselves as a Republican. A widen-
ing gap between the two political parties was first
identified in 1997 in response to the fight over the
Kyoto Protocol.(54) Dunlap and McCright(38) using
Gallup Poll data also found that Democratic and Re-
publican views of global warming have increasingly
diverged and polarized in recent years.

In 2008, the American political context also
shifted dramatically, with the election of President
Barack Obama and Democratic majorities in both
chambers of Congress. Candidate Obama cam-
paigned in part upon a promise to pass climate
change legislation, and the House of Representatives
subsequently passed a climate change bill in 2009,
which the Senate began to consider. The prospect
of actual legislation to reduce greenhouse gas emis-
sions generated strong resistance from special inter-
ests, lobbyists, and congressional Republicans, who
increased their criticisms of climate science in the
wake of the Climategate and IPCC scandals and who
condemned the proposed legislation as a hidden tax
and/or “job-killer” in the midst of an economic re-
cession. Global warming and the proposed legisla-
tion furthermore became a political litmus test with
conservative Republicans using the issue to identify
themselves as global warming skeptics and distin-
guish themselves not only from Democrats, but from
other Republicans in primary races leading up to the
2010 fall elections.(55,56) The increase in naysayer im-
ages among the public identified by this study in 2010
probably both reflects and has contributed to this
shift in elite political positioning and rhetoric.

Thus, this study demonstrates that while affec-
tive images are individual mental representations
and feelings, they cannot be separated from larger-
scale political, economic, and cultural dynamics.
Risk-related affective images and connotative mean-
ings diffuse through complex social networks where
they are subject to reinterpretation, amplification, or
attenuation by different actors within the social sys-
tem.(57) Some of these images are used by advocates
in an attempt to increase public risk perceptions to
motivate individual and collective action to mitigate

risk, whereas other images are promulgated by oppo-
nents who seek to raise public doubts, dampen public
concerns, and delay action. Affective imagery analy-
sis thus provides a powerful tool to measure, track,
and explain shifting public perceptions of risk over
time.
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