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Evaluating the effects of ideology on  
public understanding of climate change  
science: How to improve communication  
across ideological divides?

Asim Zia and Anne Marie Todd

While ideology can have a strong effect on citizen understanding of science, 
it is unclear how ideology interacts with other complicating factors, such as 
college education, which influence citizens’ comprehension of information. 
We focus on public understanding of climate change science and test the 
hypotheses: [H1] as citizens’ ideology shifts from liberal to conservative, 
concern for global warming decreases; [H2] citizens with college education 
and higher general science literacy tend to have higher concern for global 
warming; and [H3] college education does not increase global warming con-
cern for conservative ideologues. We implemented a survey instrument in 
California’s San Francisco Bay Area, and employed regression models to test 
the effects of ideology and other socio-demographic variables on citizen con-
cern about global warming, terrorism, the economy, health care and poverty. 
We are able to confirm H1 and H3, but reject H2. Various strategies are dis-
cussed to improve the communication of climate change science across ideo-
logical divides.

Keywords:  agenda setting, climate change, cultural models, environmental 
communication, framing risk, risk communication, science communication

1. Introduction

Improvability of the public understanding of climate change science

Human induced climate change is arguably one of today’s most important scientific and 
social challenges (McCarthy et al., 2001). To effectively address the challenge of global cli-
mate change, some scholars argue that it is “imperative to have an accurately and completely 
informed public” (Trumbo, 1996: 281) and that improvements in public understanding are 
urgently needed (see Moser and Dilling, 2007; NSF, 1999). The US government asserts that 
a public that can “accurately interpret complex scientific information” will make informed 
decisions about how to reduce the risk of climate change (US Department of State, 2002: 149). 
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Internationally, it has been argued that public knowledge of climate change is critical to public 
interest, and translating concern for climate change into action requires public knowledge 
(see Stern, 2008: 33; Bord et al., 2000: 205). It has been suggested that public knowledge of 
climate change science is critical to developing public health policy (Frumkin et al., 2008), 
and to shape public understanding of economic analysis (Stern, 2008: 1). Some researchers 
assert that public understanding of climate change science is “the most powerful predictor of 
both stated intentions to take voluntary actions and to vote on hypothetical referenda to enact 
new government policies to reduce greenhouse gas emissions” (Bord et al., 2000: 205). 
Furthermore, such proponents argue, mitigation policies require public acceptance for effec-
tive implementation and therefore must take public values into account in order to induce 
highest levels of public participation: “If a problem and the actions people can take to help 
solve it are framed in ways that resonate with cultural values and beliefs, people are more 
likely to take the action than if they are not” (Moser and Dilling, 2004: 41).

Such arguments for improving public understanding of climate change science are built 
on the premise that if the public have accurate scientific knowledge then they will make 
public policy decisions that fit in with the scientific normative view. This premise leads 
numerous scholars to conclude that “the scientific community should devote greater resources 
to developing public understanding of these principles to provide a sound basis for assess-
ment of climate policy proposals” (Sterman and Sweeney, 2007: 229).

If public understanding of climate science influences public acceptance of climate policy, 
then empirical studies of factors that influence public interpretation of science can assist in 
developing effective risk communication strategies, which in turn can influence the develop-
ment of effective mitigation and adaptation policies. Toward this end, Bostrom et al. (1994) 
deployed a mental modeling approach to assess public understanding of climate change science. 
They found that respondents’ “explanations of the physical mechanisms underlying global cli-
mate change were inconsistent and incomplete.” Many respondents were found to hold other 
fundamental misconceptions and more subtle misperceptions (p. 968). The authors concluded 
that the respondents’ “flawed mental models restricted their ability to distinguish between effec-
tive and ineffective strategies. One particular concern is that laypeople may waste their energies 
on ineffective actions, such as conscientiously refusing to use spray cans, while neglecting such 
critical strategies as energy conservation” (p. 969). These findings, and others (Kempton, 1991, 
1997), suggest that “correcting” mental and/or cultural models about climate change science is 
a necessary step for developing effective mitigation and adaptation strategies.

This conclusion about the need to correct mental and/or cultural models of public knowl-
edge of climate change science, however, poses daunting problems for research on public under-
standing of science. These include the problems of “cognitive dissonance” (Stoll-Kleemann 
et al., 2001), the “trust-gap” hypothesis (Priest et al., 2003) and ideology (Carvalho, 2007; 
Wood and Vedlitz, 2007). All seem to suggest that flaws in the mental or cultural models of 
climate change may not be as easy to “correct” by educating the public, as argued by the 
proponents of the seamless improvability of public understanding of climate change science 
(Bostrom et al., 1994; Trumbo, 1996; US Department of State, 2002; Sterman and Sweeney, 
2007).

Stoll-Kleemann et al. (2001: 111) evaluate schematic patterns in social psychology to 
understand “cognitive dissonance,” which explains, “both the encoding and the retrieval of 
information are often guided by personal desire to maintain cognitive consistency. The lack of 
consistency is the state of the dissonance. In general, individuals experiencing dissonance seek 
to resolve it, deny it, or displace it” (see also Taylor and Fisk, 1981). Their research demon-
strates that, “for the most part, denial or displacement act powerfully to maintain the gap 
between attitude and behavior with regard to climate change norms.” They conclude that there 
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is “both a coherence and a rationality to dissonance and denial that will not make it easy for 
democracies to gain early consent for tough climate change mitigation measures” (Stoll-
Kleemann et al., 2001: 115). Cognitive dissonance, or the psychology of denial presents dif-
ficulties to shifting mental or cultural models through mere infusion of climate change science.

Similar arguments have been made about the lack of trust in the government and the trust gap 
between environmentalists and industrialists in the context of biotechnology policy development 
(Priest et al., 2003). The trust-gap hypothesis can also be extended to climate change policy 
development in the sense that the public may perceive that climate change knowledge is 
politicized before its infusion in public minds. Vast uncertainties about climate change 
impacts make it even likelier that climate change science is politicized, trusted by one social 
group and distrusted by another social group. The lack of trust in the climate change scientific 
knowledge may make it difficult to establish the “norm” for correcting the mental or cultural 
models of the public.

Current discussions of public understanding of science suggest that factors such as cognitive 
dissonance and the trust-gap hypothesis pose challenges in communicating science to public 
audiences. These findings suggest we must take into account public attitudes to understand 
how citizens will interpret scientific data. In this paper we evaluate how and to what extent 
ideological beliefs influence public understanding of and concern for climate change in the 
hope of gaining a greater understanding of the underlying cultural models of this globally 
significant issue.

Ideology and climate change science

Ideology influences the interpretation and eventually the understanding of scientific predic-
tions such as climate change forecasts. “Ideology works as a powerful selection device in 
deciding what is scientific news, i.e. what the relevant ‘facts’ are, and who are the authorized 
‘agents of definition’ of science matters” (Carvalho, 2007: 223). While there are multiple 
definitions of ideology (e.g. Eagleton, 1991), we treat ideology, proposed by Carvalho (2007: 
225), “as a system of values, norms and political preferences, linked to a program of action 
vis-à-vis a given social and political order. People relate to each other and to the world on the 
basis of value judgments, ideas about how things should be, and preferred forms of gover-
nance of the world. In other words, ideologies are axiological, normative and political.” Value 
judgments and social norms constitute ideological preferences that influence individual 
actions in response to the social and political order.

Fundamentally, ideology influences knowledge. Wood and Vedlitz (2007), for example, 
demonstrated in a nation-wide survey (N = 1093) of US citizens that political ideology sys-
tematically influenced the concern of citizens along the lines of the much acclaimed “guns 
versus butter” political agenda theory (Mintz and Huang, 1991; Antonakis, 1999; Clark, 
2001; Carrubba and Singh, 2004). Early studies (Russett, 1969, 1970; Hartman, 1973; 
Wilensky, 1975) of the guns versus butter trade-off postulated that government spending in 
defense and security (guns issues) detracts from the spending in education, health and social 
welfare (butter issues). Some of the later studies (Caputo, 1975; Clayton, 1976; Peroff and 
Podolak-Warren, 1979) found no direct evidence for this trade-off, while others (Mintz and 
Huang, 1991) found indirect evidence, i.e. increased levels of military expenditures dampen 
investment, which reduces growth, thereby reducing the ability of governments to allocate 
more funds to social welfare programs. This macro-economic theory of guns versus butter 
trade-offs was extended to studying the effects of ideology on public opinion formation 
(Carrubba and Singh, 2004) and political agenda formation (Wood and Vedlitz, 2007). The 
extended guns versus butter analogy postulates that citizens with a liberal political ideology 
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tend to be more concerned about “butter” issues; while citizens with a conservative political 
ideology tend to be more concerned about “guns” issues. This analogy is useful to understand 
public perceptions of climate change, which is typically framed as a “butter” issue, because 
of its domestic effects on the economy and environment.

In their study of public attitudes toward “guns” and “butter” issues, Wood and Vedlitz 
(2007) used linear regression models to test the effects of various independent variables such 
as the political ideology, religious identity, party affiliation, socio-demographic background, 
income, age, and gender on the concern of citizens regarding five important public policy 
“guns” and “butter” issues: terrorism, the economy, health care, poverty and global warming.1 
They found that the concern of citizens for these five issues is significantly affected by 
political ideology, as predicted by the “guns versus butter” theory. They also found the effects 
of party affiliation, religious identity, race, gender, college education, general science literacy, 
and self-reported knowledge of the issue to be significant; while income, age, number of 
children and number of information sources had no generally significant effect on citizen 
concern for these five issues. As a butter issue, one that is not explicitly linked to national 
defense, global warming was found to be of higher concern for citizens with liberal ideologies 
while conservatives ranked guns issues, such as terrorism, as having greater importance. This 
raises the question of how reframing climate change as a “guns” issue might broaden public 
concern for the issue.

A closer look at Wood and Vedlitz’s (2007: 558–61) results reveals an underlying pattern 
of conflicting effects on citizen concern for global warming. While conservative political ideol-
ogy has a negative effect on citizen concern for global warming, factors such as college educa-
tion, global warming literacy, personal experience with global warming, attention to global 
warming and social network concern about global warming have either insignificant or positive 
effects on citizen concern for global warming. In this study, we build on Wood and Vedlitz’s 
model and investigate the interplay of positive and negative effects of political ideology and 
other socio-demographic and economic variables on citizen concern for global warming.

We postulate in this study that ideology has a significant effect on public understanding 
of climate change science. We test the proposition that even college education does not trump 
the significant effect of political ideology on citizen understanding of and concern for the 
climate change problem. If our proposition tests positive, it will imply that enhanced educa-
tional opportunities, such as media sources, may improve communication of climate change, 
but improved education of citizens alone will not reduce misunderstanding of climate change 
science caused by ideological preferences. We use a mental and cultural models approach to 
demonstrate the effects of ideology vis-à-vis college education on public understanding of 
climate change science. Section 2 lays out our theoretical approach and hypotheses. 
Methodology and empirical results are presented in Section 3. On the basis of our empirical 
findings, in Section 4 we discuss different strategies for improving climate change science 
communication across ideological divides.

2. Theoretical approach and hypotheses

Risk communication, cultural models and ideology

Our cultural models are influenced by the complexities of climate change as a scientific and 
more importantly political issue. Scientific pronouncements on issues that concern the 
health and safety of the general public have high news value. Media coverage can attract 
public attention (Weingart et al., 2000: 280) and can alter public perceptions of risk. “The degree 
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of importance and concern attributed to climate change does indeed fluctuate in relation to 
other events and newsworthy items” (Lorenzoni and Pidgeon, 2006: 75). Public perceptions 
of environmental issues are influenced by scientific and technical knowledge as well as a 
variety of social factors including values and worldviews (see Leiserowitz, 2006; Slovic, 
2000). For these reasons, social acceptance of climate policy depends on ideology, as indi-
viduals and groups make decisions on adaptation strategies based on political beliefs and 
socio-cultural experience.

Citizen concern about different political, economic and social issues can lead to the 
formulation and development of public policies. The effectiveness of climate change 
adaptation policies depends on “social acceptability of options for adaptation, the institu-
tional constraints on adaptation” (Adger, 2003: 388). Public beliefs about the science of 
climate change constrain government implementation of “policies consistent with the best 
available scientific knowledge” (Sterman and Sweeney, 2007: 230). Reducing greenhouse 
gas emissions to levels needed to mitigate future climate change requires “changes in 
technology, energy prices, business practices, consumer behavior, and other activities 
affecting people’s daily lives” (Sterman and Sweeney, 2007: 233). For effective levels of 
participation in mitigation practices, people must understand the scientific basis for pro-
posed policies: when “the best available science” conflicts with existing mental models 
that form the basis for common sense approaches, people are “unlikely to adopt appropri-
ate policies or generate political support for legislation to implement them” (Sterman and 
Sweeney, 2007: 233).

Effective policy thus requires understanding what influences public perception of cli-
mate change science and public assessment of responsibility. Representation of science to the 
public, such as in media and government outlets, is important for “assessing the responsibil-
ity of both governments and the public in addressing climate change” (Carvalho, 2007: 223). 
Public opinion polls highlight a sense of urgency associated with climate change as an envi-
ronmental issue, but not necessarily as a domestic issue (Lorenzoni and Pidgeon, 2006: 80). 
Thus, US citizens may not feel a sense of responsibility to take action on a global issue. 
Public attitudes toward climate change are complex: individuals characterize climate change 
in multiple terms “related to their everyday experiences and locality, distinguishing effects on 
different scales in space and time” (Lorenzoni and Pidgeon, 2006: 80). Widespread public 
“buy in” requires communication built on existing mental models that citizens already use to 
make decisions about participating in public policy. This calls for further study of communi-
cation of science in the context of existing mental models, such as those that construct 
political ideological frameworks.

Mental models can be represented as complex networks of beliefs that are dynamically 
contingent upon the place and time of a citizen (Axelrod, 1976; Kosko, 1986; Zaltman, 1997; 
Morgan et al., 2002). Concept mapping techniques can be used to represent mental models 
and, furthermore, shared mental models, i.e. cultural models, can be elicited by tracking the 
shared patterns of belief networks (Christensen and Olson, 2002). Our study builds upon this 
mental/cultural modeling research and postulates that public understanding of science is a 
function of such models, which are dynamically evolving belief networks about ideology, 
religious identity and other socio-demographic and economic factors.

More specifically, we hypothesize that citizens adhere to cultural models that exhibit 
patterns of belief networks that systematically differ across various gradations of political 
ideology, religious identity, socio-demographic background, income and sources of public/
media information. Further, we postulate that citizens, for a given place and time, exhibit 
mental models with patterns of belief networks that can be differentiated across a series of 
ideological preferences.
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Hypotheses

Based upon our arguments above, we test the following three specific hypotheses in this study:2 

[H1] Ideology has a significant effect on citizen concern for global warming. As citizens’ 
ideology shifts from liberal to conservative, concern for global warming decreases.

[H2] Citizens with college education and higher general science literacy tend to have 
higher concern for global warming.

[H3] College education does not increase global warming concern for ideologically pre-
disposed conservatives. In other words, the effect of ideology trumps the effect of college 
education when it comes to being concerned about global warming.

3. Methodology and results

Survey data

To explore the proposed ideologically driven cultural models and test the corresponding hypoth-
eses, we replicated the survey questionnaire of Wood and Vedlitz (2007) on a local scale by 
surveying residents of California’s San Francisco Bay Area in spring 2008. The survey question-
naire, available either from the online archive for this journal or directly from the corresponding 
author, shows descriptive statistics (N, mean, standard deviation and frequencies) of the survey 
respondents, as well as the coding scheme for the variables used in the regression analysis.

We interviewed 655 San Francisco Bay Area adult residents to represent the population 
of ~ 6.9 million in that area.3 The generalizations from our study results need to be interpreted 
cautiously because our study did not follow the standard telephone directory-based random-
ization strategy used to select study respondents. Instead, the sample in this study was col-
lected by 70 students in an upper-division university course on Global Climate Change, with 
students each collecting ~8–10 responses from their representative communities in the San 
Francisco Bay Area. Owing to this sampling limitation, we cannot report response rate. 
Further, we caution our study results must be strictly interpreted at the sample level, and not 
the population level, of Bay Area residents.

Variables about present and future concern regarding five issues—terrorism, health care, 
the economy, global warming and poverty—are measured on a scale from 0 (no concern) to 
10 (maximum concern). These variables about the citizen concern are used as dependent 
variables in the regression models. Political ideology is measured on a seven-point scale from 
strongly liberal (1) to strongly conservative (7).4 Figure 1(a) shows the variation in the citizen 
concern about the five most important present issues by three gradations of political ideology: 
liberal, moderate and conservative. The liberals are less concerned about terrorism (a guns 
issue), while conservatives are less concerned about global warming (a butter issue). Similar 
patterns emerged for issues of future concern, as shown in Figure 1(b).

Responses reveal 14% of the sample affiliates with the Republican Party. The average annual 
household income of the sample is ~$60K (below the Bay Area’s median household income of 
~$76K), and the average age is ~32 years (below the Bay Area’s median age of ~38 years). 
Approximately 64% of respondents in the sample identified as white, which is slightly higher than 
the Bay Area’s estimated 57% white population in 2008. The sample has 47% females, which is 
~2.9% less than the Bay Area’s estimated female proportion in 2008. About 34% of sample respon-
dents report having one or more children. Conservatives represent 15% of the sample. There are 
~40% college graduates in the sample. This mirrors the rate of the area’s population, 41% of those 
25 years or older have a bachelor’s degree or higher. Figure 2 shows the variation by educational 
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background of respondents with their reported present concern about the five most important issues. 
Respondents with college education (tertiary category in Figure 2) are less concerned about terror-
ism, while those with primary school education only are less concerned about global warming.

Figure 1. (a) Present and (b) future concern about the economy, health care, poverty, terrorism 
and global warming distributed by political ideology of the respondents.
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Questions 9–12 measure General Science literacy. These four questions are selected from 
a larger set of questions that have been typically asked to respondents in Eurobarometer and 
other similar projects for measuring their scientific literacy (Durant et al., 1989; Evans and 
Durant, 1995). Out of these four General Science literacy questions, we found that only about 
40% of the sample was able to correctly answer all four questions. The variable “General 
Science literacy” measures the number of correct answers to these four questions. On a scale of 
1 to 4, corresponding to correctly answered questions, the sample mean of General Science 
literacy stands at 3.08 ±0.91. These four questions are relatively crude measures of General 
Science literacy and they have significant methodological limitations in capturing the scientific 
literacy of the survey respondents, as extensively discussed by Pardo and Calvo (2002, 2004).

Questions 18 to 20 measure Global Warming literacy. Only 20% of the sample was correctly 
able to answer all three questions. The variable “Global Warming literacy” measures the number 
of correct answers to these three questions. On a scale of 1 to 3, corresponding to correctly 
answered questions, the sample mean of Global Warming literacy stands at 1.54 ± 0.99. Again, 
Global Warming literacy is a crude measure of quantifying citizen literacy on climate change 
issues and it suffers from similar methodological limitations to those that apply to Eurobarometer 
type of questions derived for quantifying scientific literacy (e.g. Pardo and Calvo, 2002, 2004).

Regression analysis

Linear regression models are derived to estimate significant variations in the present and 
future concern of citizens for the five most important issues. Table 1 shows results of five 
regression models with present and future concern for the five issues as the dependent variables. 
The independent variables in the regression models of Table 1 are the same as used by Wood 

Figure 2. Present concern about the economy, health care, poverty, terrorism and global warming 
distributed by educational qualification of the respondents.
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and Vedlitz (2007: 558–9) to analyze the nation-wide survey sample in their study. We find 
their statistical model fairly robust and confirm the broader guns versus butter political 
agenda theory for our study sample.

More specifically, Wood and Vedlitz (2007: 558) found that as the ideology of respondents 
moves from liberal to conservative on the seven-point scale, respondents’ present concern for 
terrorism significantly increases by 0.19 points, comparable with the 0.18 point increase in our 
sample as shown in Table 1. Wood and Vedlitz (2007: 558) report 0.26 and 0.48 point less con-
cern among conservative ideologues for poverty and global warming, respectively. Our sampled 
conservative ideologues have similarly 0.23 and 0.28 point less concern for poverty and global 
warming, respectively. Respondent future concern for these five issues is also similar across 
Wood and Vedlitz (2007: 559) and our study sample (Table 1). Wood and Vedlitz (2007: 559) 
find a 0.45 point less future concern for global warming among conservative ideologues, while 
we find a 0.32 point less future concern for global warming among conservative ideologues.

We are able to confirm our first hypothesis [H1] that ideology does have a significant 
effect on citizen concern for global warming. Further, as citizens’ ideology becomes more 
conservative, concern for global warming significantly decreases.

In terms of testing our second hypothesis [H2], our sample results are different from those 
reported by Wood and Vedlitz (2007: 558–9), who found that college education significantly 
reduces present citizen concern for terrorism, the economy, health care and global warming 
by 0.41, 0.38, 0.34 and 0.48 points respectively. Our study results in Table 1 show that college 
education has no significant effect on reduced concern for these five issues. In terms of future 
concern (Table 1), our study does show that college education significantly reduces citizen 
concern for global warming by 0.49 points (compared with an insignificant effect in Wood 
and Vedlitz model).

Similarly, in terms of testing the effect of general science literacy on present citizen 
concern, Wood and Vedlitz (2007: 558) found that general science literacy significantly 
reduces citizen concern for terrorism (0.22 point), the economy (0.26 point) and health care 
(0.18 point), but general science literacy has no significant effect on citizen concern for pov-
erty or global warming. Our study results show no significant effects of general science lit-
eracy on global warming, poverty, health care or the economy, but higher general science 
literacy does seem to significantly reduce citizen concern for terrorism (0.27 point).

Overall, we reject hypothesis [H2], as we are not able to confirm whether college educa-
tion or general science literacy increases citizen concern for global warming. This hypothesis 
will require further testing in future studies that use more sophisticated questions to assess 
scientific literacy, as recommended by Pardo and Calvo (2004). One possible explanation for 
the counter-intuitive evidence that college education decreases future citizen concern for 
global warming may be the enhanced belief in the capacity of human societies to adapt to 
change. This explanation will also require further empirical testing.

For testing our hypothesis [H3] about the interaction effect of college education and political 
ideology, we re-specified the above regression models by adding an interaction variable (college 
education*ideology) in the list of independent variables. We also added five additional variables—
Global Warming literacy, Science Unclear, Personal Experience, Attention and Social Network 
Concerned—to further improve explanatory power of the regression models. The re-specified 
regression models reported in Table 2 have in general higher R2 and lower model error as com-
pared to regression models reported in Table 1. Wood and Vedlitz have not tested the effect of 
college education*ideology in their regression models, but they do report the results of five addi-
tional variables just for present and future global warming concern (2007: 561).

Table 2 shows the results of re-specified regression models. We reject the null hypothesis 
with 95% confidence level that college educated conservative ideologues have similar concern 
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about global warming (both present and future) as non-college educated conservative ideologues. 
The interaction variable is statistically significant in the negative direction in Table 2 for the 
regression equations with present and future concern for global warming as dependent vari-
able. This implies that college educated conservative ideologues have lower concern for 
global warming in both present (0.26 points) and future (0.29 points). College education does 
not appear to trump ideology of our sampled Bay Area residents.

Unlike Wood and Vedlitz (2007: 561), we found no significant effect of global warming 
literacy or personal attention on increased concern for global warming. Conversely, Wood 
and Vedlitz (2007: 561) found no significant effect of social network concerned on present or 
future citizen concern about global warming, but our study found a significant effect of social 
networks for present (0.15 points) citizen concern about global warming. The effect of social 
networks on future concern for global warming is, however, insignificant in our study. While 
Wood and Vedlitz (2007: 561) found that the “science unclear” perception of citizens reduces 
global warming present (0.22 points) and future (0.17 points) concern, we found a stronger 
effect of “science unclear” in the same direction for both present (0.42 points) and future 
(0.63 points) concern of citizens about global warming.

Elicitation of cultural models from survey data

Implementation of this survey reveals complex interaction effects among variables exerting 
positive and negative effects on citizen concern for various policy issues. We analyze this 
interaction complexity by constructing and comparing cultural models of citizens with differ-
ent political and religious ideologies. We use survey data of San Francisco Bay Area residents 
to construct a universe of cultural maps, a simplified version of which is shown in Figure 3. 
Statistically significant correlations (in plus or minus % points) show the corresponding mag-
nitude and direction of positive and negative relationships among important variables shown 
as nodes in Figure 3. This simplified figure shows only 20% or higher correlations among the 
study variables, which have the same coding scheme as described in the survey questionnaire 
for regression models. Dashed and solid lines connect the nodes. Dashed lines show negative 
correlations and solid lines show positive correlations. Lines are scaled according to their 
magnitudes, i.e. Pearson correlation coefficients.

Figure 3 shows that the cultural models of politically conservative ideologues and reli-
gious conservatives demonstrate ideological preferences that are systematically different 
from those of the cultural models of liberal ideologues and religious liberals (or even moder-
ates). While females in general appear to be more concerned about every public issue, 
younger people appear to be more liberal and older people appear to be more conservative. 
While educated people have relatively higher General Science and Global Warming literacy, 
as well as higher incomes, college education does not significantly correlate with religious or 
political ideologies. Further, it is not educational background, but religious and political ide-
ologies that influence citizen concern about policy issues such as global warming, terrorism, 
poverty, health care and the economy. College education is, however, strongly correlated with 
higher income, age and race.

The assessment of cultural models, as shown in Figure 3, demonstrates the strength of 
the correlation effect of ideology, religious identity and political party affiliation vis-à-vis 
other background variables on public concern about global warming. This implies that citizen 
cultural models are driven by ideological predispositions, which have strong effects on citizen 
understanding of scientific forecasts, while college education has no significant effect in 
shaping ideologically driven cultural models. Improving education of citizens will thus 
not be enough to communicate the urgency and implications of climate change science. 
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More sophisticated strategies will need to be developed to communicate climate change 
forecasts that cut across ideologically divided cultural models.

4. Implications: communicating climate change science across ideological divides

Our study shows that many conservative ideologues are less concerned about climate change 
science because they believe that scientists do not have adequate/clear understanding of cli-
mate change science. The strong significance of the variable “science unclear” in Table 2 for 
global warming concern testifies to this problem. Further, Figure 3 shows a very strong cor-
relation (31%) between “science unclear” and “ideology,” i.e. as ideology shifts from liberal 
to conservative, survey respondents are more likely to believe that climate change scientists 
are not clear about understanding the climate change science. This belief among the conserva-
tive ideologues has to do with the longstanding discourse in the US whether climate change is 
human-made (anthropogenic) or “natural.” Many conservative ideologues tend to believe that 
climate change is natural and not anthropogenic, thus society and governments need not take 
any action to deal with climate change. While systematic efforts have been put in place by 
climate change scientists, especially after the Intergovernmental Panel on Climate Change 
(IPCC) was awarded the 2007 Nobel Prize, to dispel the belief that climate change is merely 
“natural,” conservative ideologues (as shown in our spring 2008 survey) tend to disbelieve 
IPCC consensus that climate change is anthropogenically induced through the momentous 
release of greenhouse gas emissions in the atmosphere since the beginning of the industrial era.

Figure 3. Universe of cultural models (numbers represent significant Pearson correlations, 20% 
or higher).
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Previous researchers have noted 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” (Leiserowitz, 
2006: 64). Our study implies that scientific forecast messages must be further tailored to cut 
across ideological predispositions. Moser and Dilling (2004) urge public communicators to 
address the emotional and temporal components of “urgency,” and tap into individual and 
cultural values, in order to conquer ideological differences. Specifically, our findings demon-
strate that conservative political and religious ideologues are least likely to name climate 
change as an important present or future concern. Returning to the “guns versus butter” the-
ory, we identify three strategies of climate change communication that might be used to more 
specifically appeal across the conservative–liberal ideological divide. We discuss how secu-
rity appeals can potentially frame climate change as a “guns” issue. We then explore how 
religious appeals can frame climate change as a “butter” issue. Finally we suggest how fram-
ing climate change mitigation and adaptation as part of our response to the economic crisis 
might cut across ideological lines.

A significant trend in public discourse is framing climate change as a security issue. This 
is evident in President Obama’s efforts to add experts on “climate security” in the member-
ship of the National Security Council. “Energy security” is a loaded phrase used by oil com-
panies and grassroots groups alike. Ungar (2007: 85) notes that links between security 
concerns and energy supplies in public discourse are a potentially effective strategy at gaining 
public adherence. Climate change can be framed as more of a security issue by emphasizing 
the risks and impacts of drastic climatic change. Climate change is an invisible threat, with 
no immediate proof of its danger, or existence for that matter. Since “security” is a guns issue, 
ideologically predisposed conservatives might have higher concern about “climate security” 
as opposed to “climate change.” As a guns issue, climate change is positioned as more rele-
vant to citizens’ personal security. Appeals to security are persuasive when threats seem real. 
In the same way that the color-coded terror alert levels explain the need for security proce-
dures, climate security threats could be publicized to justify government action. This could 
be accomplished by incorporating evidence of tangible effects of anthropogenic climate 
change into discussions of present and future threats to environmental security. This would 
link present policy to concerns of future impacts, and reframe climate change as a direct 
threat to security.

A second trend in public discourse about climate change is reframing climate change 
as a “religious” issue. James Dobson and Reverend Sally Bingham are among American 
religious leaders calling for clergy to advocate more action on climate change (e.g. 
Bingham, 2007: 153). Since conservative ideologues are typically “religious minded” (as 
is obvious from cultural models elicited in Figure 3), it might help to improve the com-
munication of climate change science across ideological divides if climate change is 
framed as an issue of “pain and suffering for fellow humans, animals and plants” (Bingham, 
2007: 153). As a moral issue, climate change is important to religious communities (see 
Leiserowitz, 2007). As in the case of “climate security” reframing, theologizing of climate 
change scientific communication might have some appeal for conservative ideologues. 
Climate change can be framed as a “butter” issue through appeals to religious values, such 
as a moral obligation to protect the Earth and God’s living things, and alleviate suffering. 
Mitigation and adaptation strategies may be framed as ways to protect communities and as 
part of our moral obligation to future generations. As a moral issue, climate change 
becomes more of a question of compassion. Such communication strategies could bring 
climate justice issues more to the forefront of the public mind and provide a more global 
perspective on the impacts of climate change.
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A third strategy for improving communication of climate change along ideological 
lines is to explicitly frame climate change as an economic issue. The long-term economic 
effects of climate change were extensively documented in the widely read Stern Report 
(Stern, 2008). Yet for many citizens, these remain long-term effects, with little relevance 
for today’s consumers. In this way, economic issues are related to questions of certainty: 
the uncertainty of climate change impacts works to distance the economic impacts as well. 
Yet, while scientific uncertainty remains high for conservative ideologues, reframing of 
climate change across economic lines can tap into the emotional urgency of the economic 
crisis and create a new sense of certainty: the need for the certainty of action. Connecting 
climate change and economic recovery will effectively reframe the issue as a butter issue, 
while also appealing to conservative economic beliefs. The global economic crisis has 
extreme emotional and temporal urgency as citizens see their investments dwindle and the 
future become more uncertain. Connecting the climate crisis to the economic crisis frames 
mitigation as an investment in the future of society and adaptation as a protective measure 
for the well-being of citizens. For example, eliminating waste is an important aspect of 
economic recovery: witness President Obama’s elimination of expenditures in the federal 
budget, and perhaps more poignantly, the state of California’s warehouse sale. Framing 
energy efficiency as a cost-cutting and waste-saving measure is a strategy to persuade con-
servative ideologues of the importance of climate change. Questions about the costs of 
scientific investigation, and the costs of greenhouse gas mitigation can be framed as an 
investment in green technologies, or weighed against the future cost of predicted effects on 
agricultural industries. The economic crisis has altered America’s (and the world’s) confi-
dence in short-term economic policies, and has increased receptiveness to long-term eco-
nomic investments. Explicitly connecting our response to climate change to economic 
issues will tap into the personal and national importance citizens attach to the economic 
crisis. Framing climate change policy as a stabilizing response to economic uncertainty can 
mitigate questions about scientific uncertainty.

While careful research needs to be conducted to evaluate the effects of reframing the 
climate change discourse in security, religious, or economic terms, the reframing of climate 
change discourse as a security or an economic issue might help to successfully communicate 
the climate change science across ideological divides. These strategies for improving com-
munication about climate change respond to institutional and social changes such as those to 
international security and economic markets. Framing climate change as a problem related to 
these issues will help to affect behavioral change in individuals across ideological divides. 
Framing climate change policies as part of broader public discourse about international and 
economic security may increase support of more climate-neutral behavior in ways that are 
amenable to those with different ideological stances.

5. Conclusions

This study demonstrates that ideology results in significantly different concern, and by impli-
cation understanding, of citizens for different policy issues that are at the intersection of sci-
ence and politics. Ideology even trumps college education in the formulation of citizen 
cultural models. This study demonstrates the utility of mental models in assessing public 
understanding of climate change. Public knowledge of climate science that cuts across ideological 
divides is crucial to public action toward addressing these impacts. Reframing climate change 
knowledge along guns versus butter political agenda theory can potentially empower people 
across ideological divides to act locally on a global issue. However, the effects of reframed 
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risk communication must be carefully investigated in future studies that also take into account 
cognitive dissonance and trust-gap effects.

Follow-up research must investigate whether and how changes in the informational con-
tent of scientific messages affect a change in the concern of citizens across a larger variety of 
socio-political and economic issues. Another question of interest is how long do citizens 
remain committed to their religious and/or political ideologies after scientific messages are 
tailored to unravel unscientific beliefs of citizens. Such research would be worthwhile for 
understanding the effects of ideology in communication of other kinds of science to the pub-
lic, such as pesticide exposures; DDT effects; impacts of tobacco, alcohol and other drugs; 
biotechnology, nanotechnology and other cutting edge scientific discoveries. As society at 
large gains more scientific knowledge, we must find ways to disseminate that knowledge 
across the ideological divides to engage citizens in matters of public policy.
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Notes

1 Throughout this article we use the term climate change, and use it here to refer to the term “global warming” as 
used in the authors’ survey instrument.

2 Corresponding null hypotheses are as follows: [H1] Ideology has no significant effect on citizen concern for global 
warming. [H2] College education and general science literacy have no significant effect on citizen concern for global 
warming. [H3] College education increases global warming concern for ideologically predisposed conservatives.

3 San Francisco Bay Area demographics used for comparison with this study sample are available online at http://
www.bayareacensus.ca.gov/bayarea.htm (accessed 16 November 2009). These demographic data are compiled 
from 2006–2008 American Community Survey 3-Year Estimates.

4 As introduced earlier in the paper, ideology is a complex multi-dimensional concept that shows axiological, 
normative and political preferences of the citizens. This study measures only one dimension of this multi-
dimensional concept, which is the political positioning of the survey respondents. This is another significant 
operational limitation of our study and the results vis-a-vis political ideology must be interpreted accordingly.
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