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Introduction

The world’s climate is predicted to change at a rate that is unprecedented in recent human history
(Calvin et al., 2023), presenting a serious threat to both human societies and natural ecosystems
(Lee et al., 2015). Climate research indicates that carbon emissions have risen rapidly over the
past two centuries, due largely to anthropogenic activities (Mikhaylov et al., 2020). For example,
approximately 1.1°C of the climate change observed between 1850 and 1900 is understood to be
related to greenhouse gas emissions (Calvin et al., 2023). Without a reversal of current trends,
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global temperatures are expected to reach or exceed 1.5°C above pre-industrial levels by 2052. A
global temperature rise above 1.5°C from pre-industrial levels is projected to increase risks of
irreversible ecosystem loss, intensified extreme weather, sea-level rise, and climate-related
mortality, particularly in vulnerable regions (Calvin et al., 2023). Emissions reduction has
therefore become a central objective of international climate governance. The 2015 Paris
Agreement established a near-universal framework for this effort by coordinating national
commitments around the shared goals of keeping global temperature rise well below 2°C and
pursuing efforts to limit warming to 1.5°C above pre-industrial levels (Dimitrov, 2016).

While 97% of publishing climate scientists concur that climate change is occurring and is
caused primarily by human activities (Cook et al., 2016), a sizable portion of the U.S. public still
doubts the scientific consensus. Almost one-third of adults doubt or do not believe in human-
linked climate change. Only about half (52%) of registered voters in the United States have said
that climate change should be a high or very high priority for the president and Congress (Marlon
et al., 2021). Moreover, this support is highly polarized, with 79% of Democrats thinking climate
change should be a high or very high priority and only 23% of Republicans believing the same
(Leisrowitz et al., 2021). Furthermore, public risk perceptions of climate change closely track its
perceived personal relevance. For instance, Marlon et al. (2021) found that only 43% of the U.S.
public perceived climate change as “personally risky,” meaning they believe it poses a direct
threat to their own health, safety, or livelihood. Conversely, more than one-third (37%) of U.S.
residents report no worry regarding climate change, suggesting a significant gap between
scientific consensus and individual concern.

Climate change communication is a paradigmatic case of public interest communications,
defined as strategic communication aimed at advancing collective well-being, social equity, and
democratic decision-making (Demetrious, 2023). Public interest communications scholarship
emphasizes that message effectiveness is shaped not only by rhetorical form but by audience
identity, trust, and power relations (Johnston & Gulliver, 2022; Johnston & Pieczka, 2018). By
experimentally testing metaphorical and literal frames alongside political ideology and
demographic characteristics, this study contributes to public interest communications by showing
how personal identity may condition the effectiveness of climate messaging, highlighting when
stylistic strategies matter less than who is being addressed. This perspective guides the
interpretation of our findings throughout the paper.

In this context, identifying the limits and possibilities of effective climate communication is
essential. Yet, communicating climate change is inherently challenging (Badullovich et al., 2020;
Cloud, 2020; Gislason et al., 2021; Schroth et al., 2014). As Schéfer (2012) argues, climate
change is a complex phenomenon “with causes and consequences that lie beyond the life-worlds
and biographical horizons” of many (p. 527). Climate change communication often focuses on
future impacts, which can increase psychological distance, defined as the degree to which people
feel cognitively removed from a phenomenon or experience (Spence et al., 2012; Trope &
Liberman, 2010). Moreover, climate emissions are typically visible only through their
consequences, which may facilitate the politicization of the causal frames (Bolsen et al., 2019).
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Competing frames, whether questioning the credibility or neutrality of climate scientists or their
facts, can distort reception of science-based communications (Cloud, 2020).

One recent response to the communication challenges suggests that metaphors may be an
recent handbook for The Intergovernmental Panel on Climate Change authors suggested that
metaphors can “act as mental shortcuts for people to evaluate complex information” and can
“potentially circumvent the polarization that characterizes responses to the presentation of facts
and statistics” (Corner et al., 2018, p. 10). On the other hand, other communication research
indicates that metaphors can decrease target behaviors and have other unintended effects (Hauser
& Schwarz, 2015; Hendricks et al., 2018; Robins & Mayer, 2000). In addition to the mixed
evidence of the effectiveness of using metaphors in communication research, our literature
review suggests methodological limitations of the current body of research. First, there is a lack
of studies that test the effectiveness of using metaphors to frame the issue of climate change
against a no-information control. Second, there may be positive publication bias, given that
published experimental metaphorical framing studies on war or race metaphors include at least
one significant finding (see Appendix 1). Third, the continued research and news coverage of the
impacts of climate change suggest that public opinion is fluid (Bricker, 2013). It is useful to
check the validity of various metaphors before assuming they are needed or are working as
intended.

Theoretical framework

A metaphor is a word or phrase that represents something that is not literally true but helps the
listener understand the information, remember it, or find it motivating by analogy or comparison.
Because they build a conceptual scaffolding from one concept to the next, metaphors are said to
be generative (Krippendorff, 1993). They shape perception by carrying over knowledge from one
domain to another (Brugman et al., 2019). Once a problem is viewed via metaphor, the
elaboration of other facets of that problem, such as how it should be solved or its urgency, may
be shaped by the metaphor. In this sense, metaphor framing is a specific instance of framing
theory, in which communicators select certain aspects of a perceived reality and make them more
salient in a communicating text, thereby promoting particular problem definitions, causal
interpretations, and evaluations (Chong & Druckman, 2007). Framing theory thus provides a
broader theoretical lens for understanding why metaphors are expected to influence risk
perception, urgency, and policy support in public communication contexts.

According to Lakoff and Johnson (1980), who helped launch the field of conceptual
metaphor theory, metaphors transfer knowledge from the source domain to the farget domain.
The target domain is the more complex, abstract, or hard-to-understand domain, while the source
domain is the more concrete or physical referent from which the analogy originates. By
transferring knowledge from the source to the target, metaphors “are crucial in the production of
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knowledge” because they “allow us to make concrete connections between abstract concepts and
everyday experience” (Taylor & Dewsbury, 2018, p. 1). In climate communication, climate
change functions as the target domain, while source domains often draw on familiar experiences
such as conflict or competition. For example, communicators may urge the public to “fight
climate change” or describe mitigation as a “war we must win,” while race metaphors may frame
action as ‘““a race against time.”

Literature review

Several experimental studies in the literature focus on such metaphors (Appendix 1).
Interestingly, this body of research showed that the outcomes of metaphorical framing can be
either desirable or undesirable for society. For example, Scherer et al. (2015) found that framing
the flu metaphorically as a wild beast that preys on the body or as a riot that revolts against the
body increased individuals’ willingness to get vaccinated. However, Hauser and Schwarz (2015)
found that using enemy metaphors to communicate cancer information reduced some preventive
intentions without increasing others. Since such outcomes can potentially harm public health, it
is vital to be cautious when claiming metaphorical framing can achieve an intended result. Ottati
et al., (1999) found that sports metaphors appeal more to people who enjoy sports. They reported
that among individuals who enjoy sports, sports metaphors increased message-relevant
elaboration and sensitivity to argument strength. However, they also reported that among
individuals who dislike sports, sports metaphors reduced message-relevant elaboration and
sensitivity to argument strength.

Several studies have suggested that using war metaphors is impactful. However, it is worth
noting that most of these studies highlight an undesirable outcome of war metaphors despite their
abundant use. Some studies indicated that war metaphors increased public tolerance of violence
(Kalmoe, 2014). Furthermore, when a workers’ strike is framed as a war, as compared to a
dance, violence and property damage are more likely to occur and are more likely to be accepted
(Robins & Mayer, 2000). Moreover, several studies found adverse effects of framing cancer as a
war. Hendricks et al. (2018) found that when cancer was framed as a war compared to a journey,
patients found it more difficult to accept adversity. When cancer was framed as an enemy, it
reduced the intention to undertake preventive behavior (Hauser & Schwarz, 2015). Additional
evidence obtained from experimental studies and additional thinking and theorizing about how
metaphors operate is needed to confirm that metaphors are beneficial in climate communication.

Metaphor framing experiments and climate change communication
War metaphors are abundant in climate change communication. Atanasova & Koteyko (2017)

reported that war metaphors were the most frequently used of any metaphor in The Guardian
Online editorials and op-eds to discuss climate change (at a rate of 43.7%).
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We found only one experimental study that investigated the effect of war metaphors on
climate change communication. Flusberg et al., (2017) found that a war metaphor increased
urgency and risk perception compared to the race frame. However, the war framing was not
significantly different from the nonmetaphorical framing. The mean for risk perception and
urgency was highest for the war treatment condition and lowest for race treatment condition,
while the nonmetaphorical framing was between the two. Nevertheless, the study concluded that
“A war frame is useful to framing issues around climate change because it captures attention. It
leads people to infer risks, especially risks associated with damages and loss, loss of life, loss of
money, and more” (Flusberg et al., 2017, p. 780). The lack of statistical distinction between the
three treatments, however, raises questions about how effective such metaphorical framing is in
communicating climate change.

Sports metaphors, particularly those involving race metaphors, frequently appear in climate
change communication, including scientific reports, policy documents, and media. News
headlines such as “Americans pull ahead of Canadians in the race against climate change”
(Saxifrage, 2018) and “At the UN, losing the race against time to fight climate change” (Mukpo,
2019) are some examples of using race metaphors to communicate climate change. Sports
involve setting goals, leadership, overcoming adversity, winning, losing, and dealing with
disappointments. Perhaps users of such metaphors expect to induce such qualities of competition
in their audience. In the context of environment or climate change, this metaphor could induce a
sense of urgency or stimulate stronger intentions to adopt environment-forward initiatives or
policies before climatic tipping points are reached. Yet, Flusberg et al., (2017) found the race
metaphor did not significantly increase the urgency and risk perception related to climate change
compared to a nonmetaphorical issue or war metaphor framing.

Methodological issues in the literature

Control groups are important in experimental design. They give researchers a benchmark for
assessing treatment effects. Column 4 of Appendix 1 indicates how often published experimental
metaphorical framing studies focusing on war or sports metaphors have included a control group
with a no-information treatment group. Interestingly, none of the studies had a control group
where no information was given. Instead, most studies used a neutral or nonmetaphorical (literal)
communication treatment as their control. Furthermore, some studies did not have any kind of
control. We are not the first to raise issues about the types of controls used in experimental study
designs. Flusberg et al., (2017) mentioned how a nonmetaphorical treatment (that describes
climate change as only an “issue”) might not be the ideal control. They suggested that this is
because the nonmetaphorical treatment could differ from the metaphorical treatment in
vividness, general arousal, and reader engagement (Flusberg et al., 2017). However, we believe
it is also important to have a no-information control as a baseline for comparison, especially
given that Flusberg et al., (2017) found that effects of the nonmetaphoric treatment were not
significantly different from the metaphoric treatment effects.
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Publication bias, or underrepresentation of nonsignificant results in the peer-reviewed
literature, is a known problem (Brugman et al., 2019). Every experimental metaphorical framing
study we found on war or race metaphors (Appendix 1) had at least one significant result for
metaphorical framing. It is possible that studies without significant findings are not making it
into the literature. It is important to be attentive to possibilities of positive publication bias in the
literature.

Hypotheses
Our research questions and hypotheses are detailed in Table 1.

Table 1
Research Questions & Hypotheses

Research Question Hypothesis Results

Does exposure to for each treatment T and no-information control C

information about

climate change framed Ho: Risk perception” = Risk perception® Fail to reject null hypothesis.

using a war metaphor, H,: Risk perception” # Risk perception®

race metaphor or issue Hy: Urgency” = Urgency® Reject null hypothesis for race

frame changes climate H,: Urgency” # Urgency® treatment. Fail to reject null

change risk perception, hypothesis for others.

urgency, or policy

support? Hy: Support for government regulation” = Support ~Reject null hypothesis for issue
for government regulation® treatment. Fail to reject null

H,: Support for government regulation” #+ Support  hypothesis for others.

for government regulation®

Hy: Support for taxes” = Support for taxes® Fail to reject null hypothesis.
H,: Support for taxes” #+ Support for taxes®

Do war and race metaphor Jfor each metaphor frame M and issue frame 1
frames induce different

climate change risk Hy: Risk perception™ = Risk perception’ Fail to reject null hypothesis.

perceptions, urgency, or H,: Risk perception™ # Risk perception’

policy support compared to 470" Urgency = Urgency' Fail to reject null hypothesis.
the issue frame? Ha: Urgency™ # Urgency'
Hy: Support for government regulation™ = Fail to reject null hypothesis.

Support for government regulation’

H,: Support for government regulation™ #

Support for government regulation’

Hy: Support for taxes™ = Support for taxes’ Fail to reject null hypothesis.
H,: Support for taxes™ + Support for taxes’

Note. Results are based on adjusted models that include demographic characteristics and political views.
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We raise broad questions of whether using metaphorical framing is effective in climate change
communication. First, we hypothesize that each of the three treatment frames (issue, war, and
race) will result in significantly different outcomes when compared to a no-information control.
Second, we hypothesize that war and race metaphor frames will result in significantly different
outcomes when compared to issue frame. In addition to experimental treatments, we examine
how political ideology and demographic characteristics condition responses to climate messages.

Methods

Sampling and data collection

The survey collected data from 936 adult participants from the United States recruited through
Amazon's Mechanical Turk (MTurk). MTurk allows participants to complete online surveys
anonymously, and it has been increasingly used in academic research (Bohannon, 2016). Peer et
al., (2014) found that sampling high-reputation workers (over 95% approval ratings) can ensure
high-quality data in MTurk. To maintain data quality, we recruited only participants with a 95%
minimum approval rating and participants who had done at least 50 prior tasks. Furthermore,
survey participants were required to be U.S. citizens over 18 and were paid the equivalent of $6
an hour for their participation. Of the 936 respondents who participated in the survey, data from
77 participants were excluded because they did not complete the survey, resulting in the final
sample of 859 respondents. Institutional Review Board approval (IRB202001980) to conduct this
study was obtained prior to data collection and informed consent was obtained from all
participants at the start of the survey.

Treatments

Building on the design in the Flusberg et al., (2017) study, we used three experimentally
manipulated messages about climate change as the treatments. Two used metaphoric frames (war
or race against climate change) and one used a nonmetaphoric frame (climate change as an issue)
(see Figure 1). Unlike the design used by Flusberg et al. (2017), our design included a no-
information control: Participants in this condition proceeded directly to the outcome questions
without reading any climate-related passage. All other participants were assigned to one of three
treatment groups. Therefore, our between-subjects experimental design allowed us to test the
effect of these treatment interventions relative to a no-information baseline and evaluate the
differences between treatment effects. The assigned frame was incorporated in the headline and
extended throughout the message text. For example, the war metaphor was emphasized by
phrases such as “combat climate change,” “attack the problem,” “recruited to fight this critical
battle,” and “war we can’t afford to lose.” The language used in each treatment is provided in

29 ¢

Figure 1.
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Figure 1

Experimentally Manipulated Climate Messages (Issue, War, and Race Frames)

The War Against Climate Change

‘When will Americans start to combat climate change and attack the problem once and for all?
The entire country should be recruited to fight this critical battle. The world’s climate is
changing at a rate that has not been seen in recorded human history. Changes to temperature,
ocean currents, and weather patterns are projected to present serious threats to both human
societies and natural ecosystems. Carbon emissions from human activities are largely
responsible for climatic change. Experts say that if we do not lower emissions in the next 10
years, we will experience an increase in extreme weather conditions, more public health
problems like a rise in cancer and other diseases, as well as severe economic challenges. This is
a war we can’t afford to lose!

The Race Against Climate Change

‘When will Americans go after carbon emission reductions and surge ahead in the race against
climate change? The entire country needs to step up to the line and get in front of this challenging
problem. The world’s climate is changing at a rate that has not been seen in recorded human
history. Changes to temperature, ocean currents, and weather patterns are projected to present
serious threats to both human societies and natural ecosystems. Carbon emissions from human
activities are largely responsible for climatic change. Experts say that if we do not lower
emissions in the next 10 years, we will experience an increase in extreme weather conditions,
more public health problems like a rise in cancer and other diseases, as well as severe economic
challenges. This is a race we can’t afford to lose!

The Issue of Climate Change

When will Americans start to address the issue of climate change? The entire country needs to
direct their efforts to address this important issue. The world’s climate is changing at a rate that
has not been seen in recorded human history. Changes to temperature, ocean currents, and
weather patterns are projected to present serious threats to both human societies and natural
ecosystems. Carbon emissions from human activities are largely responsible for climatic change.
Experts say that if we do not lower emissions in the next 10 years, we will experience an increase
in extreme weather conditions, more public health problems like a rise in cancer and other
diseases, as well as severe economic challenges. This is a situation we can’t ignore!

After reading the fictional press release, participants were asked a series of questions that
quantified:

1. Their risk perception of climate change
ii.  The urgency of addressing climate change

iii.  Their level of support for climate policy.

The order of these questions was randomized. Finally, the participants were asked about their
perceptions of risk associated with climate change, and respondent demographics were noted.

Dependent variables

Risk perception

A well-established eight-question risk perception assessment with a seven-point rising scale
created by van der Linden (2015) was used to measure participants’ climate change risk
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perception. Responses to the eight questions were aggregated to a single measure by taking an
average. The scale had high reliability (Cronbach’s a = .95).

Urgency

Participants were asked to rate the urgency of the problem by answering the following question:
“How urgent is it for the U.S. to implement carbon emissions reduction programs right away?”
The answer was measured on a five-point scale, “not at all urgent,” “slightly urgent,”
“moderately urgent,” “very urgent,” and “extremely urgent” (Flusberg et al., 2017).

Climate policy support

Following Hart and Nisbet (2012), climate policy support was measured by asking participants
how much they agreed with the following two statements: (1) “We should immediately increase
government regulation on industries and businesses that produce a great deal of greenhouse
emissions”, (i1) “We should immediately increase taxes on industries and businesses that produce
a great deal of greenhouse emissions.” Participants were given answer choices on a 7-point scale
ranging from 1 = strongly disagree to 7 = strongly agree. Because these items ask about specific
policy proposals, regulation and taxes, responses may partly reflect reactions to the policy form
as well as support for climate policy.

Demographic characteristics

At the end of the survey, participants were asked about their gender, age, ethnic group, racial
group, education level, current employment status, household income, and political ideology.
Table 2 summarizes these demographic characteristics against the U.S. population using the
American Community Survey (ACS) (US Census Bureau, 2020). The sample skewed younger
and more educated than the ACS: 67.75% were ages 20-44 (ACS: 44.22%), and 75.70% held a
bachelor’s degree or higher (ACS: 30.60%). The sample also included more men than women
(53.55% vs. 46.45%), whereas the ACS reports slightly more women than men

(50.8% vs. 49.2%). Political ideology was approximately evenly split between liberals and
conservatives, and 74.04% of participants were employed full-time. Racial composition broadly
resembled national figures, with a modest overrepresentation of participants identifying as white.
These differences should be considered when interpreting generalizability.
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Table 2
Summary Statistics for Demographic Variables
Sample 2019 American
(N =2859) community survey
Age
20 to 44 years 67.75% 44.22%*
45 to 64 years 28.64% 33.83%"
65 years and over 3.61% 21.95%*
Gender
Female 46.45% 50.8%
Male 53.55% 49.2%
Education
High school degree or equivalent or less 7.64% 39.05%
Some college, no degree or associate degree 16.66% 30.35%
Bachelor's degree or higher (for example, BS, BA) 75.7% 30.6%
Race
White 81.26% 72.04%
Asian / Pacific islander 6.21% 5.68%
Black or African American 9.01% 12.79%
Native American or American Indian 2.11% 0.19%
Other 1.41% 9.3%
Income
Less than $25,000 10.24%
$25,000 - $44,999 23.28%
$45,000 - $64,999 26.08%
$65,000 - $84,999 18.28%
$85,000 - $114,999 12.22%
More than $115,000 9.9%
Employment status
Employed full-time (40+ hours a week) 74.04%
Employed part-time (less than 40 hours a week) 9.31%
Homemaker 2.1%
Retired 2.1%
Self-employed 6.16%
Student 1.98%
Unable to work 0.58%
Unemployed 3.73%
Political view
Very Liberal 20.37%
Moderately Liberal 35.97%
Moderately Conservative 28.18%
Very Conservative 15.48%

Note. ACS age percentages were calculated by the authors from the American Community Survey data and
represent the share of the comparison population in each listed age group.
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Analysis

We used a linear regression model to examine the impact of framing on climate change risk
perceptions. To test the effects of framing on survey respondents’ perceptions of the urgency of
achieving emissions reductions and their support for state policies to address climate change, we
estimated ordered logistic models. Ordered logistic regression is necessary to account for the
ordered categorical nature of the dependent variables. For each dependent variable, we first
estimated a model that included only the three treatment variables: issue frame, war frame, and
race frame (Model 1). We then expanded this model to include demographic variables such as
age, race, household income, education level, gender, and political ideology (Model 2).
Therefore, Model 2 estimates framing effects’ net of respondents’ demographic characteristics
and political ideology, factors shown to be important in the literature on climate risk perceptions.
For example, McCright (2010) and McCright and Dunlap (2011) showed that gender, age,
political ideology, race, and income had significant effects on concerns about climate change.
Similarly, van Eck et al., (2020) reported that gender, income, and political views also
significantly impacted climate change risk perception.

Results

Risk perception

Using a linear regression model, we examined the impact of issue, war, and race framing on
participants’ climate change risk perceptions (Table 3).

Model 1 results show that compared to the no-information control, the war metaphor (p =
0.043) and the nonmetaphoric “issue” frame (p = 0.011) increased respondents’ climate change
risk perceptions. After we included respondents’ demographic characteristics and political views
in Model 2, frame treatments became insignificant. Our results showed that gender, education,
income, and political views significantly affected individual perceptions of climate risk.
Compared to female participants in our survey, males perceived climate change as less risky. We
also found that more educated participants have increased risk perceptions of climate change
than participants without a college degree. Individuals with annual income of less than $85,000
tend to have a stronger perception of climate change risk than those who earn more than $85,000
a year. In addition, participants with liberal political views are more concerned about the risk of
climate change than the participants with more conservative views.
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Table 3
Multiple Linear Regression Model: The Effect of Issue, War, and Race Framing on Climate

Change Risk Perception
Model 1 Model 2
Variable Coefficient Standard Error Coefficient Standard Error
Treatments:
Issue frame?® 0.341* 0.134 0.223 0.126
War frame? 0.266* 0.131 0.191 0.124
Race frame? 0.234 0.131 0.229 0.123
Demographics:
Male® -0.343%%* 0.09
Race (white)° 0.022 0.116
Grad degree? 0.623%** 0.147
Undergraduate 0.455%+* 0.123
degree!
Income (less 0.328%%* 0.126
than $50,000)°
Income 0.393%** 0.117
($50,000 -
$85,000)¢
Age -0.003 0.004
Political view:
Very Liberalf 1.060%%** 0.150
Moderately 0.580%** 0.137
Liberalf
Moderately 0.004 0.141
Conservative'
Constant: 5.044%** 0.092 4.244%%* 0.271
N 859 859
R? 0.0086 0.139

Note. * p< 0.05, ** p< 0.01, *** p< 0.001. “Relative to no-information control. *Relative to females. “Relative to
non-white. ‘Relative to no degree. “Relative to income more than $85,000. fRelative to very conservative.

Urgency

Results of the ordered logistic model estimating the impacts of issue, war, and race frames on the
urgency of addressing climate change showed that the way climate change is communicated
matters. Model 1 results reported in Table 4 suggest that relative to no information, providing
respondents with information about climate change using the issue (p = 0.034), race (p = 0.027),
and war (p = 0.032) frames have statistically significant effects on urgency. Respondents who
received these metaphoric and nonmetaphoric communication treatments were more likely to
feel greater urgency to address climate change compared to those participants who received no-
information control. When we accounted for the effect of demographic characteristics and
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political views in Model 2, only the race frame (p = 0.016) had a statistically significant effect on
urgency to address climate change. This result suggests that individuals who received
information about climate change framed as a race are more likely to have a greater urgency of
addressing climate change relative to the control. Gender and political views significantly
predicted a sense of urgency. Relative to females, males considered climate change as less
urgent. These results are consistent with our earlier findings that males tend to be less concerned
about climate change risk. Similar to our earlier results, we also found that survey participants
with more liberal political views were associated with greater sense of urgency to address
climate change compared to those who are conservative.

Table 4
Ordered Logistic Model: The Effect of Issue, War, and Race Framing on Urgency of Addressing
Climate Change (Urgency)

Model 1 Model 2
Variable Odds Ratio Standard Error Odds Ratio Standard Error
Treatments:
Issue frame* 1.457* 0.258 1.297 0.234
War frame® 1.448* 0.251 1.374 0.241
Race frame* 1.463* 0.253 1.526* 0.268
Demographics:
Male® 0.633 %% 0.082
Race (white)* 0.884 0.147
Grad degree! 1.277 0.273
Undergraduate 1.170 0.214
degree?
Income (less than 1.274 0.231
$50,000)¢
Income ($50,000 - 1.177 0.198
$85,000)¢
Age 1.001 0.006
Political view:
Very Liberal” 3.746%** 0.840
Moderately Liberal® 1.665* 0.332
Moderately 0.583%* 0.120
Conservative'
Constant:
N 859 859
Pseudo R? 0.003 0.0521

Note. * p< 0.05, ** p< 0.01, *** p< 0.001. “Relative to no-information control. *Relative to females. “Relative to
non-white. ‘Relative to no degree. “Relative to income more than $85,000. fRelative to very conservative.
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Climate policy support

Climate taxes

Model 1 results reported in Table 5 show that none of the treatments have a statistically
significant effect on supporting policy that would implement climate taxes relative to the no-
information control. These results remained the same after controlling for demographic
characteristics and political views in Model 2. However, our analysis shows that gender,
education level, income, and political view significantly predicted the likelihood of supporting a
climate tax policy. Relative to females, males had less support for climate taxes. Furthermore,
individuals who are more educated, have lower incomes and more liberal political views were
more likely to have greater support for climate taxes.

Table 5
Ordered Logistic Model: The Effect of Issue, War, and Race Framing on Climate Policy Support
(Taxes)

Model 1 Model 2
Variable Odds Ratio Standard Error Odds Ratio Standard Error
Treatments:
Issue frame?® 1.165 0.202 0.998 0.177
War frame® 1.292 0.219 1.296 0.222
Race frame® 1.156 0.198 1.226 0.213
Demographics:
Male® 0.685%* 0.087
Race (white)® 1.144 0.184
Grad degree? 2.202%** 0.462
Undergraduate 1.576** 0.274
degreed
Income (less than 2.359%** 0.422
$50,000)°
Income ($50,000 - 1.798*** 0.300
$85,000)°
Age 0.999 0.005
Political view:
Very Liberal® 3.944 %% 0.875
Moderately 1.452 0.286
Liberal®
Moderately 0.570%* 0.116
Conservative®
Constant:
N 859 859
Pseudo R? 0.001 0.052

Note. * p< 0.05, ** p< 0.01, *** p< 0.001. *Relative to no-information control. *Relative to females. “Relative to
non-white. “Relative to no degree. “Relative to income more than $85,000. Relative to very conservative.
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Government regulation

Model 1 results reported in Table 6 show that, relative to no-information control, the issue frame
(p = 0.003) and the war metaphor frame (p = 0.024) are associated with a higher likelihood of
supporting government regulation.

Table 6
Ordered Logistic Model: The Effect of Issue, War, and Race Framing on Climate Policy Support

(Government Regulation)

Model 1 Model 2
Variable Odds Ratio Standard Error Odds Ratio Standard Error
Treatments:
Issue frame? 1.695%* 0.302 1.462%* 0.265
War frame® 1.470* 0.250 1.388 0.239
Race frame® 1.348 0.231 0.361 0.237
Demographics:
Male® 0.549%** 0.071
Race (white)® 0.860 0.141
Grad degree? 2.274% 0.481
Undergraduate 1.917*** 0.341
degree?
Income (less than 1.583* 0.285
$50,000)¢
Income ($50,000 1.477* 0.248
- $85,000)°
Age 1.002 0.006
Political view:
Very Liberalf 3.654%%* 0.804
Moderately 1.562* 0.309
Liberal®
Moderately 0.646%* 0.006
Conservative’
Constant:
N 859 859
Pseudo R? 0.004 0.0523

Note. * p< 0.05, ** p< 0.01, *** p< 0.001. *Relative to no-information control. "Relative to females. “Relative to
non-white. ‘Relative to no degree. “Relative to income more than $85,000. Relative to very conservative.

When we control for demographic characteristics and political views in Model 2, our results
show that only framing climate change as an issue (p = 0.036) has a positive statistically
significant effect. This result suggests that individuals who receive information about climate
change using an issue frame are more likely to support policy that relies on government
regulation than those who do not receive any information. Gender, education level, income, and
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political view significantly predicted support for regulation. Relative to females, males had less
support for government regulation. Furthermore, we find that individuals who are more
educated, earn less than $85,000 a year, and have more liberal political views are more likely to
have greater support for government regulation to address climate change.

In addition to the analysis described above, we also used a series of Wald tests to evaluate
whether war and race metaphors induce different climate change risk perceptions, urgency,
support for government regulation, and support for taxes compared to the issue frame (our
second research question). For all models, the Wald test results showed no statistically
significant differences in the effects of the metaphoric treatments relative to the effect of issue
framing.

Discussion

For metaphorical frames to be effective in climate science communication, they should influence
important outcomes such as climate change risk perception, urgency, and policy support.
Metaphors like war are already frequently used in climate change communication. Scientists,
policymakers, and other science communicators should understand whether using these
metaphors affects the public.

Flusberg et al. (2017) observed that a war metaphor generated slightly stronger risk
perception and urgency than the race frame. Their findings have been used to advocate for more
use of metaphors in public climate change communication. For instance, a report by the Climate
Reality Project encourages communicators to focus more on framing than just the delivery of
facts (Hendricks, 2017). However, in the Flusberg et al. (2017) study, the metaphoric frames’
risk perception and urgency ratings were not significantly different from the nonmetaphorical
“issue” framing. This suggests that metaphorical framings may not be effective despite their
abundant use for climate change communication. The current study begins to answer this
question using a similar method to Flusberg et al. (2017).

The abundant use of metaphorical framing in climate change communication is not justified
in our study. When only communication treatments are included in the model, war metaphors
produce significantly higher risk perception, urgency, and support for climate regulations than a
no-information control. However, simply presenting climate change as an “issue” also produced
significantly higher risk perception, urgency, and support for climate regulations. The race
metaphor produced significantly higher levels of urgency, however. None of the frames,
including the issue, war, or race frames, significantly increased support for climate taxes.

Furthermore, covariates such as demographics and political views were more predictive than
treatments. This suggests that understanding how socio-demographic groups perceive and
process information, and our ability to reach them, may be more critical to improving our
understanding and effectiveness of science communication.
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Another issue related to the use of war and other communication metaphors is how they may
be effective for some groups but promote unintended responses in others. Different socio-
demographic groups respond to risks, urgency, and policy differently. The pattern of their
responses may suggest more in-depth research is needed to understand the effect of war and
other metaphors on a target domain.

Conclusion

Effective public interest communications on climate change remains essential as impacts
accelerate and communities confront decisions about mitigation and adaptation. Our findings
suggest that while metaphors such as war and race are common in climate messaging, they do
not offer clear advantages over nonmetaphorical language in shaping risk perception, urgency, or
policy support. Once audience characteristics, particularly political ideology, gender, education,
and income are considered, metaphorical framing loses explanatory power. This underscores
that who receives the message matters far more than how the message is framed.

For practitioners, this means that while metaphors may be memorable or rhetorically
powerful, they are not reliable tools for shifting public opinion on climate change. At minimum,
metaphors appear no more effective than simple, direct language, and may introduce unnecessary
interpretive work. Resources may be better directed toward audience segmentation, value-based
tailoring, and messenger selection, rather than toward stylistic refinements to the message itself.

These findings also raise questions about changing timing and context. Climate change has
become more visible and personally relevant in recent years; as the issue has grown more
concrete, the need for metaphor to bridge abstraction may have diminished. In such an
environment, additional framing may be redundant or even distracting rather than clarifying.

For public interest communications, these results suggest that effective climate messaging
depends less on figurative framing and more on aligning information with the political identities
and lived realities of target publics. A key implication is that message strategy should prioritize
audience identity and worldview over metaphor choice. Clear, literal language appears sufficient
to convey urgency and risk, and it may avoid unintended consequences associated with
aggressive metaphors (e.g., war). Future research should explore audiences for which metaphors
add value and whether alternative narrative forms (e.g., hope-oriented or locally grounded
messaging) may outperform both metaphorical and issue frames.
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Appendix

Appendix 1

All Published Experimental Framing Studies Evaluating War and Sports Metaphors by Target
and Source Domains, Type of Control Groups Used, and Outcomes

Target Source Outcome Is there a “no Is there a Are References
domain domains information” literal or metaphors
treatment neutral statistically
group? framing significant?
control?
Climate War vs Race War resulted in greater perceptions of No Yes Yes Flusberg et
Change vs Issue urgency, risk and willingness to change al., 2017
behavior compared to race metaphor.
Flu Virus vs Beast ~ Vaccination intentions were higher for No Yes Yes Scherer et al.,
vs Army vs army, weed, and beast metaphor 2015
Weed conditions compared to control. There
was no significant difference between
the 3 metaphor conditions
COVID-19 War vs Sports ~ War framing leads to higher levels of No No Yes Preux &
fear and worry towards the 10 proposed Blanco, 2021
stressors compared sports framing.
Cancer Battle vs Battle metaphors increase the perceived ~ No Yes Yes Hauser &
Literal vs difficulty of cancer treatment compared Schwarz,
Journey to literal and caused more fatalistic 2020
beliefs about cancer than journey
metaphors.
COVID-19 War vs Participants in the war-metaphor No No Yes Burnette et
Change condition reported lower levels of self- al., 2022
efficacy to manage the virus relative to
those in the change condition.
UV Risk Enemy vs For enemy metaphor, participants No Yes Yes Landau et al.,
Literal primed with an abstract (vs. concrete) 2009
mindset reported stronger intentions to
protect their skin from UV risk when
compared to literal framing.
Political Fighting vs Exposure to the violent metaphors No No Yes Kalmoe,
Ad Struggle significantly multiplied support for 2014
political violence among trait aggressive
subjects
Hurricane Antagonist vs Antagonist framing of the hurricane No Yes Yes Hauser &
Vehicle vs increased participants’ forecasts of the Fleming,
Literal number of homes destroyed, lives lost, 2021
and days without power caused by the
hurricane.
Cancer Battle vs Participants exposed to battle metaphor No No Yes Hendricks et
Journey inferred that cancer patients will feel al., 2018

guilty if they don’t recover.
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Target Source Outcome Is there a “no Is there a Are References
domain domains information” literal or metaphors
treatment neutral statistically
group? framing significant?
control?
Senior Thesis ~ Sports vs Sports metaphors increase message- No Yes Yes Ottati et al.,
Literal relevant elaboration and sensitivity to 1999
argument strength among individuals
who enjoy sports and decrease them
among individuals who dislike sports.
COVID-19 War vs Literal ~ War metaphoric treatment did not lead No Yes Yes Panzeri et al.,
to selecting war congruent options to 2021
face COVID-19.
Immigration ~ Dehumanizing  Extreme metaphors decreased support No Yes Yes Hart, 2021
vs Militarizing  for anti-immigration sentiments and
hostile immigration policies compared
to literal framings.
Interpersonal ~ War vs. Two- Two-way street metaphor showed more No No Yes Robins &
Relationship Way Street open communication than war Mayer, 2000
metaphor.
International ~ War vs. Two- Higher support for trade tariffs on war. No No Yes Robins &
Trade Way Street Mayer, 2000
Employee Family vs Participants were more likely to select No No Yes Robins &
Soldier vs the applicants who had similar Mayer, 2000
Citizen. characteristics to the metaphor that
explained the corporate culture of the
company.
Prenuptial Safety Net vs When metaphor consistent information No No Yes Robins &
Agreement Weapon is given as additional information, safety Mayer, 2000
net metaphor led to more support for
prenuptial agreement.
Cancer Enemy vs. Enemy reduces intention to limit No Yes Yes Hauser &
Neutral behaviors that increase likelihood of Schwarz,
cancer. 2015
Politics War vs. Violent metaphors led to support for No Yes Yes Kalmoe,
Neutral political violence (e.g., physical 2013
violence against politicians) among
people higher in trait aggression.
COVID-19 Battle vs participants presented with the struggle No No Yes Schnepf &
Struggle metaphor showed a higher tendency to Christmann,
describe mandatory social-distancing 2022

rules as an adequate COVID-19 policy
compared to battle metaphor.
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