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Abstract: Whereas many studies focus on climate skeptics to explain the lack of support
for immediate action on climate change, this research examines the effect of moderate believers
in climate science. Using data from a representative survey of 832 Indiana residents,
we find that agreement with basic scientific conclusions about climate change is the strongest
predictor of support for immediate action, and the strength of that agreement is an important
characteristic of this association. Responses indicate widespread acceptance of climate
change, moderate levels of risk perception, and limited support for immediate action.
Half of the respondents (50%) preferred “more research” over “immediate action” (38%)
and “no action” (12%) as a response to climate change. The probability of preferring
immediate action is close to zero for those who strongly or somewhat disbelieve in climate
change, but as belief in climate change grows from moderate to strong, the probability of
preferring immediate action increases substantially; the strongest believers have a predicted
probability of preferring immediate action of 71%. These findings suggest that, instead of
simply engaging skeptics, increasing public support for immediate action might entail
motivating those with moderate beliefs in climate change to hold their views with

greater conviction.
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1. Introduction

Americans are increasingly convinced that climate change is occurring [1]. However, public policy,
particularly at the federal level, has lagged behind this movement in public opinion. Previous research
on public opinion in the U.S. has shown high levels of climate change awareness coincident with
persistently low levels of concern [2,3]. Despite evidence that the majority of Americans support various
federal climate policies [4—6], this support has not translated into the adoption of comprehensive
policy. Likewise, Americans have stated their willingness to accept voluntary behaviors to curb
greenhouse gas (GHG) emissions [6], but actual behavior change is still limited. The lack of
comprehensive political action may be partly explained by politicians’ misunderstanding of their
constituencies’ sentiments on this issue [4], but the broader problem of inaction may be based on a
number of barriers identified in the literature on the value-action gap [7,8]. Rather than exploring these
specific barriers, this study establishes a connection between beliefs about climate change and the
pervasive reluctance among Americans to support immediate action on climate change.

Many factors influence individuals’ support for action on climate change, and previous research has
shown that the single most important factor is their belief about climate change [9]. This suggests two
possible routes to understanding and increasing support for climate action. One approach, investigated
by Bain, Hornsey, Bongiorno, and Jeffries [10], shows that beliefs of climate skeptics can be
circumvented and policy support can be strengthened by focusing on the positive co-benefits of
climate policy, such as improved quality of life and technological growth. An alternative route, and the
one used in this study, involves investigating the factors associated with beliefs about climate change
and assessing how those beliefs are associated with support for immediate action.

Rather than eliciting reactions to a detailed policy proposal or specific behaviors, this study, gauges
the degree of public support for “immediate action.” Thus, no particular policy proposals (e.g.,
a national carbon tax) are examined, because research has shown that specific policies can be divisive
to segments of the population [11] and our study does not intend to gauge the reaction of respondents
to particular actions on climate change. Rather, this study investigates the factors that predict whether
survey respondents possess some degree of urgency in the need for climate action, especially the
preference for “immediate action” over the desire to wait for “more research”. In this study, the term
belief in climate change is measured in two ways: first, as strength of agreement with three statements
about climate change (occurrence, severity of the problem, and causes), and second, as perception of
climate change risk.

The dependent variable for this study is preference for immediate action on climate change, and the
major variables of interest operationalize beliefs about climate change, including risk perception.
The primary research goal is to determine which individual differences (e.g., climate change beliefs,
socio-demographic characteristics) are associated with a preference for immediate action. In particular,
this study seeks to assess whether increasing the strength of conviction about climate change leads to
an increase in the support for action.
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2. Background

Theories of behavioral intentions [8,12,13] suggest that awareness of causes and consequences are
required to motivate action. While additional factors such as values and worldviews, discussed below,
play a role in views about climate change, strength of belief seems rooted in understanding climate
change and associated risks. With respect to climate science, the likelihood of preferring immediate
action has been associated with an awareness of the causes of climate change and the severity of its
consequences [9,12,14—18]. Support for climate action is also related to how individuals perceive the
risks from climate change [14,15,18-20], with higher risk perceptions associated with greater support
for immediate action. Together, this study treats these constructs jointly as belief in climate change,
which constitutes the major variable of interest.

Previous research also suggests that belief is not binary; rather, it falls along a continuum from
denial to conviction [1]. The extent of beliefs, in turn, is related to behavioral intentions. Two studies
have shown that the extent to which an individual believes in climate change is positively correlated to
the amount of adaptive measures undertaken by farmers [21] and forest owners [22]. Also with respect
to voluntary behavior, Aitken, Chapman, and McClure [23] find that perceptions of risk and human
influence on climate change were significant predictors of New Zealanders taking action. Our study
extends this literature in two ways: first, by examining a population in the U.S., where Aitken, et al. [23]
note there is a greater contingent of climate denialists; and second, by using a more general measure of
preference for “immediate action” on climate change, rather than focusing on voluntary measures.

To directly examine the association between climate change beliefs and preference for immediate
action, this analysis controls for several additional factors identified as relevant in the literature.
Broadly, these include cultural worldviews, pro-environmental attitudes, political party affiliation, and
socio-demographic information. The cultural worldviews that individuals hold have been found to be
important determinants of their action preference [20,24,25]. Cultural cognition theory posits that
individuals perceive risks based upon shared value systems, which can be identified as distinct patterns
of social relations [26]. Three cultural worldviews are used in the present study: individualism,
hierarchy, and egalitarianism. Individualists value freedom from regulation and tend to trust market
outcomes. Adherents of hierarchy prefer stability in social relations and feel threatened by deviations
from the social order. Egalitarians value just distributions of wealth and opportunity and are concerned
with how social order disadvantages certain groups. We expect those adhering to individualism and
hierarchy to oppose immediate climate change action, as climate policies may be perceived as
threatening to free markets and the social order more generally [27]. Egalitarianism, on the other hand,
has been shown to be positively correlated with support for national and international climate policies [24].

A general pro-environmental orientation has been shown to positively predict preference for action
on climate change [9,12,14]. Political affiliation is also relevant; public opinion on climate change [28,29],
beliefs about climate change [30,31], and support for public policies [4] have all been found to vary by
party identification, where Republicans show less support for action on climate change than Democrats
and Independents. Finally, women, younger individuals, those with higher incomes, and more highly
educated individuals are expected to be more supportive of action on climate change [8,9,16,18].
There are other covariates that we have not included for lack of salience in our review of the literature,
such as spiritual beliefs, although such constructs may be relevant in similar strains of research.
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3. Methods
3.1. Survey Site

This study investigates public opinion data gathered via telephone survey from residents of the
State of Indiana. The Indiana sampling frame provides two theoretical benefits. First, in the absence of
national action, the states have taken a lead role in advancing climate policy in the U.S. [32-34];
and the future of climate policy may well depend on the behavior of sub-national governments [35].
Therefore, it is important to investigate public attitudes within states, especially as they relate to
support for action on climate change. The literature is currently expanding to include a focus on
state-level public opinion about climate change; for example, recent work reports on climate change
attitudes in the State of Ohio [36]. Second, Indiana is a coal-reliant, Midwestern state, where
reluctance to act on climate change may be particularly pronounced and where leading politicians from
both parties have resisted both state and national climate policies [37,38]. If high levels of public
support are necessary for action on climate change, it should be especially revealing to study the nature
of public support in a state dominated by skeptical leaders.

Both citizens and politicians in Indiana are typically more conservative than the nation as a
whole [39]. Indiana’s economy, with a mixture of agriculture, mining, and manufacturing, is dependent
on businesses that emit GHG; and Indiana ranks seventh in the U.S. in coal production and first in the
proportion of electricity produced from coal [40]. Indiana is one of only six of states that have not
adopted any of the following (as of November 2013): GHG emissions targets, GHG emission caps for
electricity production, climate action or adaptation plans, climate change commissions or advisory
groups, participation in regional climate initiatives, or GHG reporting registries [41,42].

Policymakers from Indiana also played an influential role in limiting national climate policy.
During 20082010, there were two major initiatives for national climate pricing legislation informally
known as the Kerry-Boxer and Waxman-Markey bills, due to their legislative sponsors. Having once
been a legislative priority of President Barack Obama, these bills faltered in the Senate after
Democrats from key Midwestern states (including Indiana, Michigan, Missouri, Nebraska, Ohio and
Wisconsin) expressed their unwillingness to support the initiatives.

Given these facts, it is apparent that Indiana is both a key player and reluctant to support action on
climate change; this study aims to investigate why this is so. Inaction may be due to the prevalence of
climate skeptics (i.e., those who may be uncertain of the meaning of the observational data and its
implications and impacts), or it may be the case that Indiana residents, though accepting of the conclusions
drawn by climate change science, are not motivated to support immediate action. Thus, this survey
provides an opportunity to understand the dynamics of public opinion at the sub-national level.

3.2. Survey Administration

Following pre-testing and instrument refinement, the survey was administered by telephone
between 28 June and 3 August 2011. Respondents were selected through random digit dialing procedures
that ensured adequate sampling of numbers for both mobile phones and landlines. Only Indiana residents
who were 18 years of age and older were eligible to partake in the study. To encourage participation,
respondents were given a $5 payment for completing the survey. Typical interviews lasted about
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20 min, and the response rate for the survey was 18.2% [43]. The initial sample size was 1001 respondents.
The final sample size is 832 and includes only those respondents who answering all of the survey
questions. The characteristics of dropped respondents show no significant differences except for age,
where older respondents were more likely not to have completed the survey.

3.3. Survey Questions and Coding

The survey asked respondents about key concepts related to climate change beliefs, risk perception,
preference for action on climate change, and demographic characteristics. Questions of interest are
described below [44].

3.3.1. Action on Climate Change

Respondents were asked to indicate which of three statements most closely matched their opinions
about climate change: (a) Immediate action is necessary to reduce climate change; (b) More research is
necessary before we take any action to reduce climate change; and (¢) No action should be taken to
reduce climate change. Data analysis revealed few significant differences between respondents who
preferred more research or no action. These options were collapsed into a dichotomous variable coded
1 for immediate action and 0 for anything else.

3.3.2. Beliefs about Climate Change

Respondents were asked to indicate their level of agreement on a four-point scale (“strongly agree”,
“somewhat agree”, “somewhat disagree”, and “strongly disagree”’) with three statements about climate
change: (a) Climate change is currently occurring; (b) Climate change has been established as a serious
problem; and (c) Human activities are contributing to climate change. Responses were coded on a scale
from 1 (strongly disagree) to 4 (strongly agree). Respondents were also asked to rate the risk that climate
change poses to American society on a five-point scale from 1 (no risk) to 5 (very large risk). The responses
to all four of these questions were highly correlated, with a standardized Cronbach’s alpha of 0.87.

Although these four variables are measured on two different scales—one scale for the agreement
questions and another for risk—the high correlation suggests that they are capturing a general construct
related to beliefs about climate change; thus they were combined into a single composite climate
change belief score. First, risk perception ratings were rescaled to be between 1 (no risk) and 4 (very
large risk) from the previous scale range of 1 to 5. Second, the arithmetic mean of the responses to all
four questions was calculated. The resulting composite score ranged from 1 (analogous to disbelieving
in climate change and perceiving no risk) to 4 (analogous to strongly agreeing with climate change and
perceiving a very large risk). This composite score was treated as a continuous variable.

3.3.3. Environmentalism

Respondents were asked three questions that aimed to elicit their attitudes toward the environment:
(a) whether they were a dues-paying member of an environmental organization; (b) whether the
environment or the economy should be given higher priority; and (c) whether they believed that land is
fragile and should be treated with care or if the land is resilient and recovers from damages quickly.
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3.3.4. Cultural Worldviews

The survey employed a modified version of the cultural worldviews scale created by Ellis and
Thompson [45]. Due to length constraints, only six of the nine original questions were used, with two
statements corresponding to each worldview: individualism (e.g., “Society would be better off if there
was much less government regulation of business”); hierarchy (e.g., “One of the problems with people
today is that they challenge authority too often”); and egalitarianism (e.g., “The world would be a
better place if its wealth were divided more equally among nations”). Respondents were asked to
indicate their level of agreement on a four-point scale to each of the six questions; responses were
averaged for each worldview to create three scores [46]. These responses ranged from 1 (strongly
disagree) to 4 (strongly agree).

4. Results
4.1. Sample Representativeness

To assess the representativeness of the sample, the socio-demographic characteristics of the respondents
are compared to the populations of Indiana and the U.S. using data from the U.S. Census [47].
As shown in Table 1, the sample is more female, older, and more educated than the population of
Indiana, though the income distribution is similar. After weighting on demographic characteristics and
location of residence within Indiana, the characteristics of the respondent sample more closely reflect
the larger state population in terms of gender, age, and education, but with slightly lower incomes.
The mean age in the weighted sample was 48. Weighted data are used for all subsequent analyses.

The population of Indiana has a similar demographic profile to the U.S. as a whole, as shown in
Table 1. The state reflects the national characteristics in terms of male-to-female ratio and age
structure. With respect to sociological variables, the population of Indiana has a higher proportion of
people with a high school degree, a lower proportion with any level of college education, and a lower
proportion of high-income families. Indiana and the U.S. have similar employment and unemployment
rates as well as similar occupational profiles; the most notable exception is that Indiana has a higher
proportion of its workforce employed in the production, transportation, and material moving sector
(17.5% in Indiana vs. 12.1% nationwide [47]).

Table 1. Comparison of demographic characteristics across survey sample and the
populations of Indiana and the U.S. (percentages).

Characteristic Sample Weighted Sample Indiana Population U.S. Population

Sex
Male 44.7 49.7 48.5 48.5
Age
1824 3.7 8.3 12.6 13.2
25-34 9.3 17.8 17.6 17.4
3544 10.5 18.5 16.9 17.9
45-54 17.6 20.8 19.3 19.2
55-64 25.1 16.1 15.7 15.3

65 and older 33.9 18.5 17.9 17.0
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Table 1. Cont.

Characteristic Sample Weighted Sample Indiana Population U.S. Population

Education

Less than high school 6.0 10.0 11.5 14.7

High school degree 31.7 38.5 45.7 28.4

Some college or AA degree  25.6 23.8 22.0 28.9

BA degree or higher 34.0 24.0 20.7 28.0
Family income

Less than $24,999 25.5 25.9 24.5 235

$25,000-$49,999 314 32.8 27.6 24.6

$50,000-$74,999 19.8 18.6 20.1 18.6

$75,000-$99,999 11.7 12.1 12.5 12.3

$100,000 and higher 11.7 10.7 15.3 20.9

4.2. Elicited Attitudes and Characteristics

When asked for their opinion on mitigating climate change, only a minority supported immediate
action to reduce climate change: Thirty-eight percent preferred immediate action; 50% preferred more
research; and 12% responded that no action should be taken to reduce climate change. While this
might lead to the expectation of ambivalence among the respondents about the reality or dangers of
climate change, the data show a different story. A large majority of respondents agreed, to some
extent, with the statements about climate change (see Figure 1). Eighty-five percent of respondents
agreed that climate change is occurring, 71% agreed that it has been established as a serious problem,
and 80% agreed that human activities contribute to climate change.

Likewise, over half of the respondents perceived climate change as posing a serious risk to
American society. On a five-point scale, 28% of respondents rated climate change as a very large risk,
23% as a large risk, 24% as somewhat of a risk, 15% as a low risk, and 10% as not a risk at all.
These two measures, beliefs about climate change and risk perception, form the basis for the composite
climate belief score. The average respondent expressed moderate beliefs and perception of risk about
climate change. On a scale of 1 to 4, the mean of the composite climate belief score was 3.08 (SD = 0.041),
and the median score was 3.2 with an interquartile range of 2.6-3.8.

The measures for the control variables give no clear indication of the attitudes of the respondents
with respect to climate change. For environmental indicators, the respondents were approximately split
on which should be given a higher priority: the environment (52%) or the economy (48%). A large
majority (84%) believed that the land is fragile, and 11% were members of an environmental
organization. Scores on questions about cultural worldviews showed, on average, that respondents
generally fell in the range of somewhat agreeing with statements representative of each of the three
worldviews in this survey. On a scale from 1 to 4 (strongly disagreeing to strongly agreeing), the mean
score for individualism was 2.97 (SD = 0.039), for egalitarianism 2.75 (SD = 0.046), and for hierarchy
2.86 (SD = 0.043). As for political party affiliation, approximately 28% of the respondents identified
as Republicans, 33% as Democrats, and 39% as Independents, proportions broadly reflective of
nationwide trends [48].
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Figure 1. Respondents’ responses to statements about climate change science.

From what you know about climate change, please
tell me if you ... with the following statements.

“Climate change is currently occurring.”

“Climate change has been established as a serious problem.”

"Human activities are contributing to climate change.”

29%

Bstrongly Agree O Somewhat Agree B Somewhat Disagree M Strongly Disagree

4.3. Data Analysis

The data are analyzed using a probit regression [49,50], with success defined as preferring
immediate action on climate change. All independent variables are dichotomous except for age, the
composite climate change belief score, and the three measures of cultural worldviews [51]. The results
in Table 2 show the probit parameter estimates. Positive parameter estimates indicate that the
probability of preferring immediate action is higher than the probability of preferring either more
research or no action. Typical measures of goodness of fit are not appropriate for analyses of weighted
data; instead, the model correctly predicts 85% of the observations with a preference for immediate
action and 71% of the observations with a preference for some other option.

Table 2. Probit regression on preference for action on climate change.

Parameters “Immediate action” vs. Anything else
Male 0.167
(0.160)
Age —0.007
(0.005)
Income 100k+ 0.977 #**
(0.231)
College 0.102
(0.201)
Composite climate change belief score 1.320 ***
(0.161)
Individualism —0.152
(0.113)
Egalitarianism 0.172
(0.094)
Hierarchy —0.287 **
(0.104)
Environment higher priority than economy 0.196

(0.159)
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Table 2. Cont.

Parameters “Immediate action” vs. Anything else
Land is Fragile 0.138
(0.265)
Environmental group member 0.239
(0.277)
Republican -0.111
(0.204)
Democrat 0.277
(0.192)
Constant —4.048 ***
(0.764)

Note: Probit parameter estimates with standard errors in parentheses. Reference category for political party is
Independents. N =832. * p <0.05, ** p <0.01, *** p <0.001.

4.3.1. Socio-Demographic Characteristics

Gender, age, and education are not significant predictors of preference for action. The highest
income category is significant (p < 0.001) and substantively important. Holding all other variables at
their mean values, respondents from high-income families were 35% more likely to prefer immediate
action to any other response.

4.3.2. Beliefs about Climate Change

The composite climate change belief score is a significant (p < 0.001) predictor of the preference
for immediate action relative to more research or no action. The association is best illustrated by
showing the predicted probabilities for each response over the entire range of the composite belief
scores (Figure 2). Holding all other variables at their mean values, support for immediate action is
positively associated with the strength of belief in climate change, as expected. Surprisingly, the
relationship between support for immediate action and belief in climate change is highly non-linear.
Over the range of composite belief scores from 1 to 2, which imply strong to limited disbelief, support
for immediate action is close to zero. Support for immediate action rises slowly as the composite
scores rise from 2 to 3, the range from limited disbelief to limited belief. Between 3 and 4, as belief
rises from somewhat to strong, support for immediate action rises substantially. Immediate action is
the most likely response for composite belief scores above 3.6. At the highest possible composite
belief score, 4, the predicted probability of preferring immediate action on climate change is 75%;
among respondents with this score, 73% actually indicated a preference for immediate action.
The accuracy of the model is further illustrated by plotting the actual mean level of support by
composite belief score quintiles [52].
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Figure 2. The association between composite climate change belief score and the predicted
probability of climate action preference. By comparison, the composite climate change
belief score was broken down by quintiles, and the actual percentage of each quintile
preferring immediate action is also shown.
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4.3.3. Cultural Worldviews

Only hierarchy was statistically significant in the probit regression (p = 0.006). Holding all other
variables at their mean values, and over the range of possible responses, the predicted probability of
preferring immediate action declines linearly from 42% (low agreement with hierarchy) to 14%
(high agreement).

4.3.4. Other Control Variables

Neither indicators of environmentalism nor party affiliation were significant predictors of the
preference for immediate action on climate change, though the valences of these parameter estimates
were in the expected direction.

5. Discussion
5.1. Sample Description

When comparing results from this survey of Indiana residents to similar questions asked in
nationwide surveys, there are some similar patterns for preferences for action on climate change and
similar levels of agreement with statements about climate change. A nationwide survey administered
two years prior to the Indiana survey yielded different results when respondents were offered an
additional response option of “some action”: 23% preferred immediate action; 31% preferred some
action; 29% preferred more research; and 12% responded that concern over global warming was
unwarranted [53]. Since the response set from the current survey excludes some action, the results of
the two surveys cannot be directly compared. However, the net effect of this exclusion may be that
immediate action respondents in the Indiana survey include the respondents who would otherwise
prefer some action had they been given the national survey. The Indiana response categories, which
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exclude the “some action” concept, may more accurately reflect the sense of urgency that is the focus
of this investigation.

The questions asking about agreement with statements about climate change did not provide
respondents with the option of responding with “unsure” or “don’t know.” Not including these options
suggests that some respondents of the Indiana sample who are unsure of, or unwilling to agree to,
statements about climate change may actually have reservations better captured by the centrist
responses: somewhat agree or somewhat disagree. Therefore some of these seemingly moderate
“somewhat” responses may actually have at least two possible interpretations: either the respondents
have a firm grasp of climate science, which leads them to only somewhat support the statements about
climate change; or respondents have a weak understanding of climate science, which limits the extent
to which they are willing to strongly agree or disagree with the statements.

In terms of belief in climate change, the representative Indiana sample showed results that are
similar to national samples, as a recent nationwide Gallup survey found 55% of respondents agreeing
that global warming is occurring, 38% that it is a serious threat, and 52% citing human activities as a
cause [54]. The proportions of respondents agreeing with climate change in these national samples
roughly correspond to the proportions that strongly agreed with each statement in the Indiana sample.
Combining the respondents who strongly or somewhat agree with climate change statements,
the results suggest higher levels of general agreement with statements about climate change in Indiana
than nationwide polls might suggest, but this may be attributable to the broader set of response options,
specifically, the option to somewhat agree. These results certainly do not support the hypothesis that
the dominant view of Indiana residents with regard to climate change is one of climate skepticism (as
defined earlier).

5.2. Preference for Action on Climate Change

The main finding from the probit regression is that the composite climate change belief score has a
large, significant, and positive association with the probability of preferring immediate action.
The positive relationship between climate change beliefs and preference for immediate action shown in
the results of this study confirm previous findings [12,14-16,18]. However the newly discovered
non-linear relationship between climate change beliefs and preference for immediate action, with the
steep increase in preference at the point where beliefs shift from moderate to strong, directs attention to
where the climate policy community should focus their efforts to spur national action. It should also be
noted that the majority (64%) of the sample had composite climate change belief scores below 3.6 (on
a scale from 1-4), the level beyond which support for immediate action is the most likely preference.
The minority position of strong believers is a plausible explanation for lack of action on climate
change, a line of inquiry discussed further in the conclusion. Lower levels of belief may reflect greater
uncertainty about the nature and risks from climate change, and more generally, people often delay
preparation for natural disasters until uncertainty is resolved [55]. This confirms that support for
immediate climate action is associated not only with whether an individual believes in climate change
but also how strong that belief is. This analysis is, to our knowledge, the first to emphasize the
substantive importance of degree of belief among the larger public, especially the strength of support
among those with the highest levels of belief.
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Few other variables were significant predictors in the regression results. In terms of substantive
significance, high family income was highly predictive, indicating that the respondents from the
highest income category are more willing to support immediate action over the other options.
One explanation for this finding is that income may be a proxy for post-materialist values, which are
theoretically linked with stronger environmental concern [15,56,57]. Contrary to previous research on
cultural cognition theory, which showed that worldviews are determinants of action preference [15,24,25],
only agreement with a hierarchal cultural worldview was found to be a statistically significant
predictor, indicating a lower probability of preferring immediate action, as expected.

In general, the lack of significance in many of the parameter estimates suggests that the composite
climate change belief score is capturing much of the explanatory power in the model. This pattern of
results is consistent with the evidence from Vainio and Paloniemi [57], who show that beliefs about
climate change mediate other factors associated with support for action on climate change (see also
Dietz, et al. [16]). While many of the control variables are fixed or stable over time, their lack of
significance (and the primacy of the composite belief score) has provocative implications for risk
communication and climate education.

6. Conclusions

This study provides evidence of a strong association between belief in climate change and support
for immediate action on climate change. Moreover, beliefs about climate change are shown to have a
non-linear relationship with the preference for immediate action. The probability of supporting
immediate action is much higher among those who strongly believe in climate change than among
those who are more moderate.

Before proceeding with the implications of this relationship, it is important to note the limitations of
this study. The associations found here do not necessarily define a causal relationship between strength
of beliefs and support for immediate action. First, a public opinion survey can only gauge statements
of support rather than reveal true intentions; such statements may have limited predictive power as
indicators of behavioral intentions. Second, beliefs about climate change may be mediating other
factors related to support for immediate action, or, third, respondents may arrive at their action
preference first and then temper their views; for example, those who prefer more research may be
motivated to rationalize what their current lifestyle in Indiana represents.

Fourth, the value-action gap theory poses several barriers between environmental concern and
pro-environmental behavior, including individuality, responsibility, and practicality [7]. If accurate,
strong beliefs about climate change are necessary but insufficient conditions for supporting concrete
action. With respect to individuality, consumers are less willing to engage in high-cost tactics for
mitigating climate change [58], and policies that target individuals enjoy lower support than policies
that affect firms [1]. Thus, those who prefer more research over immediate action may do so for
reasons that are unrelated to beliefs in climate change or climate risk perception (e.g., they may fear
the potential impacts of immediate action on the economy of Indiana or they may resist lifestyle
changes). While this survey sought to avoid focusing on any particular action or policy, previous work
shows that support for specific mitigation efforts and climate policies, is dependent upon perceptions
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of efficacy [59,60]. Together, these limitations provide further direction for future research into whether
there is a causal link between strength of belief in climate change and support for immediate action.

The implications of such a causal relationship are especially relevant to the field of risk
communication. More specifically, this study raises the hypothesis that education about the
consequences of climate change specifically aimed at those who express a moderate level of belief in
climate change may have potentially large payoffs in increasing public support for immediate action.
Previous research shows additional evidence that this hypothesis is plausible.

The Six Americas analysis of public opinions on climate change [1] has several parallels to this line
of inquiry. This study situates respondents on a continuum, from those with the lowest levels of belief
in climate change, labeled the “dismissive”, through the highest levels, the “alarmed”; this continuum
intrinsically links agreement with statements about climate science to both concern and motivation
about climate change. Three intermediate groups, the “disengaged”, “cautious”, and “concerned”,
are most relevant to the hypothesis that strengthening beliefs increases support for immediate action.
Their responses to three particular questions are suggestive that their views are malleable. First,
majorities of the cautious and the disengaged and about a third of the concerned reported that they felt
uninformed about climate change. Second, these segments also agreed in large proportions that they
needed more information before they could make up their minds on the issue. Third, and most
importantly, majorities of the cautious and the disengaged and about a third of the concerned agreed to
some extent that they could easily change their minds. Thus, the Six Americas survey provides strong,
independent indications that climate change education focusing on the intermediate groups may
increase preference for immediate action.

Our study also marks a departure from the literature on climate change communication and
education. Previous work on the information deficit model has shown that the dissemination of
information about climate change is neither necessary nor sufficient for motivating preferences on
action [25,61,62]. Indeed, greater awareness of climate science can lead to greater polarization if
information is used as fodder for motivated reasoning [63]; converting climate skeptics based upon
enhancing their understanding of climate change is highly unlikely, since their attitudes may be guided
by ideology rather than ignorance or misunderstanding [64,65]. These problems lead some researchers
to focus on the means of communication [61,63,66,67]. Here we focus on a specific audience that of
Indiana residents, to study support for immediate action. It may not be necessary to convert the
skeptics; rather, the greatest increase in support for immediate action may come from strengthening the
composite beliefs of those who already moderately agree that climate change is occurring.

Further work is also required in order to determine how widespread strong beliefs must be before
sufficient numbers of the public adopt voluntary behaviors and support political action to the point
where it comes to fruition. Even in the absence of large majority support, President Obama and some
state legislatures continue to promulgate climate and energy policies. These policies, however, may be
grounded in concerns over energy security rather than climate change, and their stringency may reflect
low salience or popularity among the electorate. Public support may make policies that more directly
and effectively address climate change more tractable. Elected politicians may be particularly
responsive to individuals with strongly held beliefs, even when those beliefs are not shared by the
median voter [68,69]; thus there may also be a specific threshold at which policy makers begin to
acknowledge and respond to public support for various climate policies. Current surveys in the U.S.
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show that this level of support may be high, but this study provides a possible explanation as to why it
has not yet arrived.
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