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ABSTRACT 

Response to human-induced climate change is among the most pressing problems facing humanity. 
The fact that climate change has been accelerated by human activity enjoys a rare scientific 
consensus. This consensus, however, has not been fully endorsed by the general population, 
particularly in the United States. These skeptical beliefs create a major hurdle for climate mitigation 
and adaptation policy, particularly in societies where policy and law are created in response to public 
opinion. In this paper, the authors review many of the studies that have been done on the impact of 
communicating the scientific consensus to the general public. They discuss ongoing debates about 
these studies, but more importantly, they highlight complementary areas that they believe should 
define future research on climate change communications.

The authors thank Sander van der Linden for sharing details about his work, and Risa Palm for her 
excellent comments.
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Climate change is the essence of a wicked problem – that is, one where there exists 

substantial complexities, profound interdependencies, no clear solutions, and ever evolving 

challenges (Incropera, 2016). It also is perhaps the most substantial threat facing humanity. Yet, 

particularly in the United States, a non-trivial portion of the population continues to express 

skepticism about climate change despite overwhelming agreement on the part of climate 

scientists that human activity has exacerbated climate change (Cook et al., 2016), and thus, a 

partial solution lies with changing human activity. While many technological challenges remain 

surrounding how to best respond to climate change, an equal or greater challenge will be 

building greater political and social consensus to promote behavioral and policy change. 

The Consensus Messaging Approach 

 An obvious starting point is to consider how communicating a scientific consensus can 

affect people’s beliefs about the fundamentals of climate change and policy outcomes. In 

democratic societies, passing new public policies requires public support, and hence, many have 

studied how providing scientific information can lead to a more informed electorate that will 

update their opinions in line with scientists’ views (Bauer et al., 2007; Miller, 1998). The idea is 

that the public’s views will come to cohere with the scientific perspective, and this will, in turn, 

eventually shift public policy in ways that at least partially reflect scientific advances. 

Research on the science of science communication, however, largely rejects this “deficit 

model” where individuals simply accept the science (National Academy of Sciences, 2017, p. 

30–31). Part of this rejection comes from work on emerging technologies where a scientific 

consensus may be lacking or difficult to relay given the complexities involved. This is not the 

case when it comes to climate change, a widely discussed issue where there is a clear scientific 

consensus that human activity is a primary contributor, and that the alteration of human activity 
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on a large scale can mitigate or slow at least some of the effects (Rare and California 

Environmental Associates, 2019).  

The Gateway-Belief-Model (GBM) theorizes that communicating the level of consensus 

among climate scientists on human-caused climate change increases people’s belief that an 

expert consensus exists. The model also posits that this belief in expert consensus, in turn, causes 

individuals to become more supportive of policy actions (Lewandowsky, Gignac, & Vaughan, 

2013; van der Linden, Leiserowitz, Feinberg, & Maibach, 2015). Van der Linden, Leiserowitz, 

and Maibach (2019) argue that a “change in perceived consensus acts as a ‘gateway’ in the sense 

that it predicts smaller subsequent changes in personal (private) beliefs and attitudes about 

climate change. In turn, changes in these central beliefs predict support for policy action” (p. 50, 

italics in the original). The GBM points to a straightforward piece of the puzzle to addressing 

climate change: successful communication of consensus could help combat misinformation 

campaigns and vitiate the ideological divide present in the United States (Cook, 2016).  

 Many empirical studies have offered evidence consistent with the GBM, particularly the 

first step that emphasizing the scientific consensus increases people’s perception of the level of 

scientific consensus on climate change (Bolsen & Druckman, 2018; Brewer & McKnight, 2017; 

Cook & Lewandowsky, 2016; Cook et al., 2017; Deryugina & Shurchkov, 2016; Ding, Maibach, 

Zhao, Roser-Renouf, & Leiserowitz, 2011; Goldberg et al., 2019; McCright et al., 2013; van der 

Linden, Leiserowitz, & Maibach, 2016). This belief in consensus matters, given efforts to 

discredit the scientific consensus via misinformation campaigns (Cook & Pearce, n.d.; van der 

Linden, Leiserowitz, Rosenthal, & Maibach, 2017). The evidence, however, for effects on other 

beliefs—for example, that climate change is human caused—and support for climate friendly 

policies is less clear. Several studies have failed to find direct effects of consensus messaging on 
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policy support, particularly when messages are directed at climate skeptics or Republicans (e.g., 

Bolsen & Druckman, 2018; Bolsen, Leeper, & Shapiro, 2014; Cook & Lewandowsky, 2016; 

Dixon, Hmielowski, & Ma, 2017; Kahan, 2016). Moreover, for reasons explained by McGrath 

(n.d.), the mediational evidence presented to-date is insufficient to definitively show an indirect 

causal path from consensus messages to consensus belief to policy support, as it requires 

experimental manipulation of the mediators to conclusively establish causality. 

 The GBM has generated substantial debate and disagreement in the published literature 

(Cook & Pearce, n.d.; Kahan, 2016; Kerr & Wilson, 2018; Ma, Dixon, & Hmielowski, 2019; 

Pearce et al., 2017; van der Linden, Leiserowitz, & Maibach, 2018; van der Linden, Maibach, & 

Leiserowitz, 2019). Here we turn to three particular critiques of the model to allow us to segue to 

larger questions that we believe should guide future research on climate change communication 

and public opinion. 

Challenges to Consensus Messaging 

 Kahan provides a critique of the consensus messaging approach in pointing out that after 

two decades of concerted efforts to inform the public about the scientific consensus on climate 

change, a persistent gap exists along partisan lines (Kahan, 2015). Despite consensus messaging, 

Republicans continue to be skeptical of human-induced climate change, and less supportive of 

policy action. This raises questions about the efficacy of the overall strategy (Kahan, 2016). 

However, the counterfactual is unknown – it may be that even fewer would believe there exists a 

consensus and support climate friendly policies if not for the consensus messaging campaign. 

Further, some findings on Republicans’ response to consensus messaging directly 

contradicts the basic premise of the GBM by demonstrating that exposure to a consensus 

message can backfire and lead some individuals to become more doubtful about climate science 
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and less supportive of any actions to address the problem (Cook & Lewandowsky, 2016; Ma et 

al., 2019). Backfire effects may occur due to at least one of two motivation-driven processes. 

First, psychological reactance occurs when people believe they are being manipulated or forced 

to adopt a particular point of view (Brehm & Brehm, 2013; Petty & Cacioppo, 1979). Here, those 

who do not have prior beliefs consistent with the consensus message feel that their need for 

autonomy has been violated and reaffirm their autonomy by resisting the message. Second, 

backfire effects may occur as a result of motivated disconfirmation biases (Taber & Lodge, 

2006). In this case, climate skeptics motivated to disconfirm the existence of climate change will 

generate counterarguments when presented with a consensus message and persuade themselves 

to become even more skeptical (Cook & Lewandowsky, 2016; Nisbet, Cooper, & Garrett, 2015). 

Kahan (2015) suggests that a conformity motivation underlies this disconfirmation bias: people 

care much more about holding beliefs and supporting policies consistent with their social groups 

than accepting scientific information (Kahan, Jenkins-Smith, & Braman, 2011), and when it 

comes to climate change, Republicans often may conform to follow what they believe other 

Republicans believe (Abeles, Howe, Krosnick, & MacInnis, 2019). This uncertainty about which 

motivations underlie observed backfire effects, then, raises the question: what motivates people 

when it comes to processing consensus messages and forming opinions about climate change? 

For example, what do they do when scientific information about human-induced climate change 

contradicts the beliefs of others in their social groups? 

A distinct critique of consensus messaging argues that intense scrutiny to quantifying the 

level of scientific consensus on high-stakes, politically contested issues increases the public’s 

uncertainty about the science and ultimately has little impact on public policy (Pearce et al. 2017; 

Pearce, 2014). Pearce et al. (2017) explain, “this happens as different parties are motivated to 
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undercut each other’s claims, and the complexity of scientific judgment lends itself to generating 

endless disagreement on technical grounds” (p. 724, also see, Jasanoff, 2010; Sarewitz, 2004).  

These critics further argue that the consensus messaging approach results in a misplaced focus on 

technical knowledge and the need for scientific consensus as opposed to a convergence of 

interests that is essential for political cooperation and policy change.  Pearce et al. (2017) 

acknowledge that “there are occasions where this consensus is worth stating. However, there will 

always be public voices of dissent, and drowning them out with consensus messaging is 

implausible” (2017, p.737; also see, Aklin & Urpelainen, 2014). Even so, some research 

contends there are inoculation methods to address dissenting voices (van der Linden et al., 2017).  

This critique, however, raises an important question: what outcomes should researchers of 

climate change communication prioritize when studying public opinion?  

 A final critique considers that most research on climate change messaging effects focuses 

only on variations across partisanship and ideology, but neglects other important possible 

moderators, such as personal experiences with local warming or natural disasters linked with the 

effects of climate change. While the potential for backfire and null effects by party and ideology 

are important to study, the fact that backfire effects have only been found in certain sub-

populations should accentuate the point that different types of people react in different ways. 

This leads to a larger question: whose opinions should we study when it comes to climate 

change? Has research paid sufficient attention to heterogeneity in how people might react to 

climate messaging and/or looked at sufficient variation within the populace? 

 We argue these three highlighted questions cover crucial dimensions that should guide 

future work: (a) while consensus messaging can matter among certain populations with certain 

stimuli, more work is needed to match consensus messaging with prior attitudes and motivations; 
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(b) prior work has offered insufficient insight into which changes in attitudes or behavior would 

have an impact on slowing climate change, as well as how messages to address key changes 

should be framed when it comes to climate policy; and (c) there is insufficient attention to 

heterogeneity in opinion formation, which is a particularly acute concern given that the effects of 

climate change affect some vulnerable populations much more than others. As we discuss below, 

there are clear groups who are being affected by climate events (Schiermeier, 2011). Blindly 

looking for ways to shift domestic support for particular policies ignores the immediate effects 

happening to underserved populations. 

Motivation and Effective Messaging 

 

 To understand opinion formation, one needs to understand the motivational states of 

those forming opinions. Many invoke the theory of motivated reasoning; the theory generally 

distinguishes two types of goals that people have when forming opinions: non-directional and 

directional. In the case of non-directional goals, individuals aim to form an accurate belief that is 

consistent with observed reality regardless of its implications; in the case of directional goals, 

individuals hope to reach a particular conclusion, such as upholding one’s standing belief or 

group-identity (Kunda, 1990; Molden & Higgins, 2012). A widely discussed explanation for 

political divergence on climate change in the U.S. is that people engage in directional motivated 

reasoning (e.g., Dietz, 2013; Druckman, 2015; Hart & Nisbet, 2012; Kahan, 2015; Palm, Lewis, 

& Feng, 2017). For example, many Republicans have followed elite cues from their party 

(Brulle, Carmichael, & Jenkins, 2012; McCright & Dunlap, 2011; Tesler, 2018) and hold 

skeptical climate change views; thus, when they encounter information that human activity 

destroys the climate and demands policy innovation, they process that information in a 

directional fashion, with the goal of reaching a conclusion that confirms either their Republican 
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identity of being skeptical or their standing oppositional belief. They thus reject the information 

and may generate counterarguments and become even more skeptical. Democrats do the 

opposite, accepting the information as it fulfills their directional goals.  

This type of motivational dynamic coheres with the observed partisan polarization on 

climate change. Yet, the same polarization could be the result of non-directional processing 

where all individuals hope to form the most objectively accurate opinions. It could simply be that 

Republicans do not trust climate scientists while Democrats do. Here it is the credibility of 

information, and not the satisfaction of a directional goal, that makes the difference. 

Unfortunately, few studies distinguish between these two possibilities in the domain of climate 

change (Druckman & McGrath, 2019). As Leeper and Slothuus (2014) explain, “While 

‘motivated reasoning’ has become a convenient label to apply to any study of bias or partisan 

differences, use of the label requires evidence that motivations – indeed, the putative directional 

/defensive motivations – are at work… evidence of motivated reasoning from seminal 

observational studies… should be read with some skepticism” (p. 148–149).   

To see why understanding and isolating motivations matters, consider the following 

observational equivalence problem in identifying determinants of successful climate change 

messaging: a consensus message based on scientific information may be seen as a credible piece 

of information – it works because people “rely on heuristics such as expert opinion” (Cook & 

Pearce, n.d., p. 6). For it to work in this manner, people must be motivated to form accurate 

opinions informed by expert evidence. On the other hand, the consensus message could work 

because people view the consensus as a descriptive social norm, as the authors of the GBM argue 

(van der Linden et al., 2018). Here, people learn that scientists hold particular beliefs about 

climate change and conform their own views with social norms established by expert scientists. 
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This perspective, at least implicitly, assumes directional motivations to hold beliefs that cohere 

with a relevant social group which, in this case, is scientists. Which motivation – non-directional 

or directional – underlies the documentation of consensus messaging effects remains unclear. 

Perceiving the existence of a scientific consensus is distinct from perceiving a social 

consensus on an issue. A social consensus refers to “a consensus among nonscientists’ group 

members, including one’s social network members, such as family, friends, and acquaintances 

(social network consensus) and ordinary people in a society (public consensus)” (Kobayashi, 

2018, p. 64). In many cases, individuals may be motivated directionally to behave in a manner 

that maximizes the likelihood of social approval (e.g., Dwyer et al., 2015; Fielding & Hornsey, 

2016; Gerber & Rogers, 2009). Social consensus messages may also exert an informational 

influence independent of their normative influence. As Kobayashi (2018) explains, “even though 

people may have no great expectations for their group and social network members’ expertise in 

scientific research, they may use perceived social consensus to heuristically judge whether a 

scientific claim is acceptable” (p. 66). 

The success of any given climate change communication depends on whether its content 

aligns with an individual’s motivational state (Bayes, Druckman, Goods, & Molden, 2019).  

First, when individuals are motivated by an accuracy goal, credible information appears to be 

quite influential (Bolsen, Druckman, & Cook, 2014; Bullock, 2011). This could be, for example, 

what occurs when people alter their opinions in light of new scientific information – including, 

possibly, that a consensus of scientists believe human-induced climate change is occurring. 

Second, when individuals are motivated to conform their views to established norms, it is crucial 

to know who is considered to be a part of one’s relevant social group. If scientists are seen as 

part of one’s group, then learning that a consensus of scientists hold a belief is likely to move 
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opinions in the direction of the scientists’ beliefs. Yet, if scientists are not seen as a normatively 

relevant group, that messaging approach will not work in this way. It may be instead that one 

cares about his or her social group. Here, for example, Republicans will only change their 

opinions if they come to learn other Republicans also believe in human-induced climate change.  

A final possibility that we have not yet discussed is a directional motivation to confirm 

one’s values. For example, individuals who hold moral values such as loyalty and sanctity will 

respond to a message that resonates with those values – such as one that frames actions on 

climate change as protecting the sanctity of the environment and being patriotic to the country 

(Wolsko, Ariceaga, & Seiden, 2016). As Kahan et al. (2015) state, “framing climate change 

science with identity-affirming meanings can mitigate [motivated] resistance” (p. 207) to sound 

scientific information (also see Feinberg & Willer, 2013). Our bottom line is that one cannot 

understand what type of message will alter people’s opinions about climate change without 

having a sense of their motivations. To see how lack of knowledge about motivations limits what 

we know, we consider specific studies on consensus messaging.  

Applying Motivational Lessons to Consensus Messaging Debates 

 In an earlier issue of this journal, Ma, Dixon, and Hmielowski (2019) test the effect of a 

consensus message on climate change opinions. Their primary research question involves the 

potential role of psychological reactance as mediating the relationship between consensus 

messaging and resulting change in climate change beliefs, risk perceptions, and policy support. 

Reactance theory posits that people cherish the freedom to make choices and resent being told 

how to think, what to believe, and how to act in their personal lives (Brehm & Brehm, 2013). 

When people feel manipulated by persuasive messaging, they will resist and counterargue the 

message, resulting in null or backfire effects on outcome measures. To test this, the authors 
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conduct a survey experiment on a sample of 661 respondents from an online panel, randomly 

assigning respondents to (1) a condition that received a consensus message about climate change 

(“Did you know? 97% of climate scientists have concluded that human-caused climate change is 

happening”), (2) a condition that received a basic message about climate change (“Did you 

know? Human-caused climate change is happening”), or (3) a no-message control condition. 

They measured reactance through items that asked respondents whether they felt manipulated, 

and indeed find some evidence of reactance in response to the consensus message, but only 

among Republicans and Independents with prior beliefs that questioned the existence of human 

caused climate change. Further, this reactance appeared to mediate a backfire effect in that sub-

population, such that exposure to consensus messaging resulted in lower climate change beliefs, 

risk perceptions, and policy support.  

 van der Linden, Maibach, and Leiserowitz (2019) take issue with Ma et al.’s results. They 

respond with results from their own survey experiment on a larger national quota sample of 

6,301 adults, which includes only two conditions (consensus messaging and control) but 

measures the same outcomes as Ma et al., with some wording variations. Contrary to Ma et al., 

they find no evidence that consensus messaging creates reactance. Furthermore, in a different 

article utilizing the same data, van der Linden et al. (2019) find that consensus messaging leads 

to significant increases in key climate change beliefs and policy support, further supporting the 

viability of the GBM.  

 We believe both sides make reasonable points. Van der Linden et al. offer evidence 

consistent with the GBM and conceptually do not replicate Ma et al.’s findings. Yet, Ma et al. 

are correct that van der Linden’s experiment differed from theirs in some important ways and, 
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indeed, could not have been an exact replication, since the data were collected before the Ma et 

al. study took place.   

 We suspect differences in the results reflect the reality that consensus messaging effects 

do not generalize across times, contexts, and treatments. These are three crucial dimensions of 

external validity, despite being typically dwarfed by discussions of sample generalizability 

(Druckman & Kam, 2011; Shadish, Cook, & Campbell, 2002). First, the timing of a climate 

change messaging experiment matters. Consider that the general backfiring effect discovered by 

Ma et al. (2019) (i.e., reactance) seems to be quite fragile: some work finds it (e.g., Nyhan & 

Reifler, 2010; Peter & Koch, 2016) but the bulk of the recent evidence does not (e.g., Bayes et 

al., 2019; de Benedictis-Kessner, n.d.; Guess & Coppock, 2019; Nyhan et al., n.d.; Walter and 

Tukachinsky, 2019; Wood & Porter, 2019). Part of this inconsistency may be due to timing. Ma 

et al. collect their data shortly after one of the warmest February’s on record that generated 

considerable conversation about climate change in 2017 (e.g., CBS News, 2017). This may have 

generated a feeling of threat among those opposed to climate mitigation policies. Weather trends, 

combined with the recent inauguration of President Trump, who boldly denied climate change, 

sent a clear signal that climate skeptics should actively push back against a consensus message. 

In contrast, the van der Linden et al. data come from 2016, prior to the election (personal 

communication 9/16/19), during a time of ostensibly less threat and aggressive counter-

messaging. All data collections need to consider the context and timing (Druckman & Leeper, 

2012). 

Also of relevance are the precise message and outcomes examined. We will turn to the latter 

point in detail below, but in terms of messages, Ma et al.’s (2019, p.76) message states, “Did you 

know? 97% of climate scientists have concluded that human-caused climate change is 
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happening.” This subtly differs from van der Linden et al. (2019, p. 51), who simply state the 

consensus. This could matter insofar as the former presents a FAQ from an ambiguous source 

while the latter is a declarative statement. The phrase “did you know?” could itself cause 

reactance among those who did not know and are not inclined to believe. More generally, the 

theoretical application of reactance theory seems unclear, as much of that work focuses on 

attitudinal and behavioral directives (i.e., “you should do or believe in something”) that lead 

respondents to have negative cognitive and emotional reactions (e.g., Dillard & Shen, 2005). 

Here it is less clear that a consensus messages aligns with a directive; however, perhaps the “Did 

you know?” preface stimulates respondents to feel as if they “should have known.”  The larger 

point is that we continue to know little about variations in messages as well as context and 

timing. 

 Isolating such specifics about message and contexts, though, requires understanding 

motivations. Ma et al. (2019) argue that individuals are motivated by a need for “freedom,” 

which they depict as a motivational state where the goal is to “maintain freedom and autonomy” 

(p. 73). Yet, the study neither offers direct evidence that this goal drives opinion formation nor 

points to other work suggesting it to be a crucial value in this domain. An alternative 

motivational process could entail Republicans holding a directional motivation to protect 

opinions that cohere with others in their social group. That is, they hold skeptical climate change 

beliefs, are motivated to uphold those beliefs, and thus counter-argue the consensus message and 

consequently become even more skeptical as a result of the aforementioned disconfirmation bias. 

Here, it is not protection of a freedom value at play, but rather what is called “identity-protective 

motivated cognition” (Kahan, 2015).  This is akin to the prior discussion of having the goal to 

form opinions that align with key social group members – in this case, those who share one’s 
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partisanship or ideology.  Kahan (2017) states, “forming beliefs contrary to the ones that prevail 

in one’s group risks estrangement from others on whom one depends for support, material and 

emotional… As a result of these influences, we should expect individuals to acquire habits of 

mind that guide them to form and persist in beliefs that, against the background of social norms, 

express their membership in and loyalty to a particular identity-defining affinity group...” (p. 2).  

Adhering to group-based social norms, rather than a need to maintain and protect individual 

freedoms, could be the key driving force. 

 As explained, these are distinct norms from those posited by the GBM model, where it is 

presumed “as a group, scientists are viewed as non-partisan… correcting people’s perception of 

the scientific norm can help depolarize ideological worldviews and neutralize motivated 

cognition” (van der Linden, Leiserowitz, & Maibach, 2018, p. 2). Van der Linden, Maibach, and 

Leiserowitz (2019) state that the “basic premise of the GBM is that by communicating 

descriptive norms (i.e. consensus), people’s perception of normative agreement can be 

‘debiased,’ which in turn leads to changes in private attitudes and support for action…” (p.2). 

This suggests a type of directional cognition where the relevant norm is established by scientists 

rather than a social in-group. However, they also do not offer direct evidence of this mechanism. 

 In sum, differences in the results of specific consensus messaging studies likely reflect 

variations in timing and stimuli but, even more so, differences in the motivations of individuals 

in different contexts: Do people want accurate climate change information? Do they want to hold 

beliefs that cohere with those in their social group? Do they want to form opinions consistent 

with those of scientists? Do they want to fulfill a need for autonomy in their thoughts and 

actions? Do they want to affirm a value, such as patriotism or sanctity? There clearly is 

heterogeneity across people and context in these motivations – and these variations likely map 
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onto attributes beyond partisanship, such as scientific thinking style (Oliver & Wood, 2018), and 

other socio-demographic variation such as religiosity (Pennycook, Ross, Koehler, & Fugelsang, 

2016).  Cook (2019, p. 734), a co-author of the GBM, acknowledges that consensus messaging is 

not a “magic bullet.” It may be a useful approach, but the reality is that other messaging 

approaches, such as drawing on social group norms explicitly, may be more effective.  The 

motivations that drive reasoning in the domain of climate change should receive greater attention 

in future work.  

Which Opinions To Study?  

The main outcome studied in consensus messaging is perception of consensus. Yet, 

policy-makers likely only take action when their constituents demand specific climate relevant 

policies (for discussion, see Cook & Pearce, n.d.; Druckman, 2013). This leads to another 

question that has seemingly eluded those working on climate change communication – what 

exact outcome variables should be studied if the goal is to generate political and social consensus 

for large-scale efforts to address climate change? Are perceptions of consensus, beliefs about 

climate change, intended behaviors, and policy support meaningful? These are all outcomes 

social scientists have studied (e.g., Hornsey, Harris, Bain, & Fielding, 2016), but how do these 

outcome variables influence climate action? 

This is a complicated question with multiple avenues to consider. First, a prominent 

avenue of change is, of course, implementation of government policy. Although climate policy 

support is a well-studied outcome in climate messaging work, a crucial follow-up question has 

been largely neglected: to whose opinions do policy-makers respond? It seems as if 

environmental and climate policy activity corresponds to the level of public opinion demanding 

it. Controlling for factors like average state resident ideology and characteristics of the 
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legislator/legislature, a host of correlational studies look on a state-by-state basis and report a 

relationship between public opinion and policy implementation in the U.S., both on general 

environmental issues like water pollution (Brace, Sims-Butler, Arceneaux, & Johnson, 2002; 

Johnson, Brace, & Arceneaux, 2005) and climate change in particular (Bromley-Trujillo & Poe, 

2014; Egan & Mullin, 2017; Vandeweerdt, Kerremans, & Cohn, 2016).  

Nonetheless, much more needs to be done to study the policy-opinion nexus, including 

investigating the possibility that other actors such as interest groups or think tanks are the main 

driving force (e.g., Domhoff, 2002), and/or that particular sub-groups of the public, such as those 

with high socio-economic status, are the only group to which policy-makers respond (Gilens & 

Page, 2014). These are substantial lacuna, given scholars have spent so much time studying 

climate change opinions but still have little sense of which, when, and whose opinions actually 

affect policy. Moving forward, it is important that scholars: a) figure out which substantive 

opinions affect policy, b) how messaging may affect those opinions, and c) whether consensus 

messaging might be involved, bringing us back to the importance of understanding motivations. 

A second path to large-scale change involves the role of people in private politics. Private 

politics involves individuals and activists expressing themselves in the private realm via 

boycotting businesses and/or buycotting products. They often do this to bypass formal 

democratic (legislative) practices and induce companies to alter their behaviors or reward them 

for supporting a favored political position. As Baron and Diermeier (2007) state, “private 

interests such as activists…target private agents, often in the institution of public sentiment” (p. 

600; also see Baron, 2003). This approach has become more feasible as non-governmental 

organizations (NGOs) exploit communication technologies to orchestrate boycotting and/or 

buycotting efforts (e.g., Abito, Besanko & Diermeier, 2019; Baron & Diermeier, 2007; 



17 
 

Druckman & Valdes, 2019; Reid & Toffel, 2009). Examples of successful protest efforts that 

have led companies to change their environmental practices include Nestle’s efforts to end 

deforestation, Staples’ increased usage of recycled paper, and Zara clothing stores eliminating 

fur products (Roser-Renouf, Maibach, & Leiserowitz, 2016; also see Reid & Toffel, 2009; Hiatt, 

Grandy, & Lee 2015). Roser-Renouf, Maibach, and Leiserowitz (2016) report that nearly a third 

of Americans rewarded companies that address climate change by buying their products more 

than once in the last year (2016) while about 20% said they had avoided products from 

companies with poor climate practices. Here it is not public opinion and policy support, per se, 

but market behaviors that matter (Endres & Panagopoulos, 2017). Given the urgency of 

addressing climate change, private politics becomes a more and more attractive route; yet, 

climate change communication research has paid little attention to the types of messages that 

induce private political behaviors. Such messaging likely involves targeting those who already 

view climate change as a substantial threat and emphasizing the potential efficacy as well as the 

normative importance of taking action via private politics (Roser-Renouf, Atkinson, Maibach & 

Leiserowitz 2016, p. 4777) 

Finally, individual behaviors might matter too, and a sizeable literature has developed to 

study factors that lead to climate-friendly behaviors such as recycling, purchasing fuel efficient 

products, lowering thermostats, and using alternative transportation (e.g., Attari, DeKay, 

Davidson, & de Bruin, 2011). These studies suggest that these behaviors can make a difference 

when it comes to climate change, but messaging to induce these behaviors remains complicated. 

For example, in Levine and Kline (2019), two experiments demonstrate the effects of gain- and 

loss-frames in messaging on behaviors. In the field experiment, over 100,000 members of a 

social network site were randomly assigned to receive an email message with either (1) a loss 
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frame about the harms to public health that would be reduced with climate action, (2) a gains 

frame about the health benefits that would occur with climate action, or (3) a control message 

advocating for clean energy. In an analogous online survey experiment, 526 Amazon Mechanical 

Turk workers were randomly assigned to receive similar messages. The key outcome of interest 

for both experiments is a behavioral measure of political activism: joining an organization in the 

field experiment and joining an email listserv in the survey experiment. Findings across both 

experiments indicate that gain-frames were more successful at mobilizing behavior relative to the 

control. However, in the field experiment, loss-frames were overall demobilizing, and in the 

survey experiment, they were demobilizing specifically among those experiencing a health 

hardship, and thus facing a material constraint against spending resources on activism that a loss 

frame makes salient. In summary, framing and other contextual factors matter for whether and 

among whom messaging can effectively mobilize behavior change.  Overall, our larger point in 

this section is that those who study message effects need to isolate which specific outcomes are 

of most interest, across three avenues of potential change: public channels, private politics, or 

behavioral change.  

Whose Opinions To Study? 

Distinct from the question of which attitudes and beliefs are most salient is the issue of 

whose opinions researchers should study. Most existing research generalizes in an effort to study 

message effects among the “mass public,” with the main variation concerning ideology and 

partisanship. This is sensible insofar as climate change has become a clearly politicized issue on 

which partisan elites have staked out distinct positions (Bolsen, Druckman, & Cook, 2015; 

McCright & Dunlap, 2011). Yet, one under-explored aspect of this area of research is whether 
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studying the opinions and attitudes of certain sub-populations are of special interest. Here, two 

inter-connected questions emerge:  

• Do some people’s opinions matter more than others for policy change, and, if so, how do 

the most influential subsets of the population form climate change opinions?  

• On the other hand, we already know that some people are more vulnerable to the harms 

posed by climate change than others (IPCC, 2014); how do these most vulnerable subsets 

of the population form climate change opinions? 

 On the first question, as mentioned, there is reason to believe that some sub-populations 

are more influential than others in determining climate policy. Although topic-specific research 

on the responsiveness of climate policy to public opinion is in its infancy, there is much work on 

representation that suggests that policy activity in general is more responsive to high-income and 

other elite segments of the public (e.g., Bartels, 2018; Gilens & Page, 2014). Investigating 

whether income, education, or other variables moderate the effect of public attitudes on climate 

policy implementation would form the basis of a research agenda that would be highly useful to 

an ultimate goal oriented toward policy outcomes, as identifying the most influential sub-

populations opens up the opportunity for more targeted research about how these sub-

populations form attitudes on climate change. That is, do the variations that might shape 

influence also alter what makes for effective messaging? Should advocacy groups tailor 

messages for the most influential audiences? 

 The second question, though, addresses who will be most affected by the consequences. 

Climate change impacts will be most direct and salient for these sub-populations, reducing the 

psychological distance between climate change harms and climate action. Thus, it is important to 

study how messaging works for vulnerable sub-populations: how communications reach them, 
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how they process information, and whether or not their attitudes are represented in electoral 

decision-making about the environment. 

Much research has already been done to identify these vulnerable sub-populations on 

both the global (e.g., IPCC, 2014; Chaplin-Kramer et al., 2019) and national levels (USGCRP, 

2018). Recent work uses a broad conception of what constitutes a climate change consequence, 

encompassing not only environmental but also economic, infrastructural, health, and even crime 

and other social impacts (Watts et al., 2018; White, 2017). With so many potential impacts, the 

scope of vulnerability is correspondingly broad. As IPCC (2014) states,  

“People who are socially, economically, culturally, politically, institutionally, or 

otherwise marginalized are especially vulnerable to climate change…. This 

heightened vulnerability is rarely due to a single cause. Rather, it is the product of 

intersecting social processes that result in inequalities in socioeconomic status and 

income, as well as in exposure. Such social processes include, for example, 

discrimination on the basis of gender, class, ethnicity, age, and (dis)ability” (p. 

54). 

Implicit in this quote are the three dimensions typically used in international climate 

governance to identify vulnerability: (1) exposure of a given system or group to climatic 

stressors, (2) sensitivity, or degree to which the subject will respond to such stressors, and (3) 

adaptive capacity, or the subject’s ability to adapt to the resulting changes (IPCC, 2014). Of 

those exposed to climatic stressors, more sensitive subjects are more vulnerable; holding 

sensitivity constant, those with the lowest adaptive capacity are most vulnerable. 

In the same spirit, USGCRP (2018) identifies vulnerable sub-populations in the United 

States specifically. While almost everyone will be exposed to different kinds of climate change 
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impacts, certain sub-populations who are most sensitive to disturbances and least able to adapt to 

them will suffer most. These include “poor people in high-income regions, minority groups, 

women, pregnant women, those experiencing discrimination, children under five, persons with 

physical and mental illness, persons with physical and cognitive disabilities, the homeless, those 

living alone, Indigenous people, people displaced because of weather and climate, the socially 

isolated, poorly planned communities, the disenfranchised, those with less access to healthcare, 

the uninsured and underinsured, those living in inadequate housing, and those with limited 

financial resources to rebound from disasters” (USGCRP, 2018, p. 548).  

USGCRP (2018) also recognizes that the most vulnerable segments of the public are also 

those who tend to have the least access to information and least voice in climate planning and 

governance. This circles back to how our two questions about sub-populations of interest are 

interconnected: that those who are most powerful and exert, perhaps, the most influence on 

climate policy outcomes are not the same groups that will be most impacted by the 

consequences. Recognition of this contrast is not new; it has been thoroughly studied, especially 

in qualitative and theoretical scholarship regarding climate equity on the global level (see, for 

example, Shue, 1999; Caney, 2005). However, to date, it has not been central in climate change 

research within the political behavior, communication, and psychology literatures. Key to this 

issue is that climate change is a problem with two foci: (1) mitigation of further climate change 

by reducing emissions, and (2) adaptation by increasing the resilience of those vulnerable to the 

climate change impacts already locked in by past emissions. Action on climate change must 

address both, and yet, the research on climate change in political science, communication, and 

psychology has overwhelmingly focused on beliefs, attitudes, and behaviors relevant for 
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mitigation alone (c.f. Haden et al., 2012). This work has also focused overwhelmingly on 

samples from Western populations, without special attention to vulnerable sub-populations. 

As a comparison point, there is a large body of literature on climate change risk 

perceptions that focuses on factors influencing climate attitudes relevant for adaptation, 

particularly among non-Western populations. Furthermore, the explicit purpose of the research is 

often to promote adaptation in vulnerable sub-populations—for example, to ensure farmers adopt 

best practices to respond to climate change (Debela et al., 2015; Roco, Engler, Bravo-Ureta, & 

Jara-Rojas, 2012) or to assess gaps in rural infrastructure for responding to heat waves (Huang et 

al., 2018). This may reflect a general heightened concern about studying adaptation in 

developing nations, where exposure to certain climate impacts may be higher than the global 

average (Chaplin-Kramer et al., 2019), many sub-populations have natural resource-dependent 

livelihoods that are sensitive to climatic stressors (Chia et al., 2016; Meldrum et al., 2018), and 

lower levels of economic and infrastructural development may dampen adaptive capacity 

(Antwi-Agyei et al., 2017; Musinguzi et al., 2016). Yet, as discussed above, relatively vulnerable 

sub-populations also exist in developed nations, and climate scholarship on developed nations 

more generally should catch up to other climate work in studying climate attitudes to promote 

adaptation in those sub-populations. 

Recognition of varying sub-populations of interest changes the nature of how climate 

change communication and public opinion has been studied to date. Future research should 

expand beyond primarily Western populations. Climate change poses an injustice in that groups 

who are most able to mitigate future harms are not the same groups who will most need to adapt 

to those harms. The dynamic between powerful versus vulnerable groups in the U.S. is nested 

within an analogous global-level dynamic involving developed countries versus developing 
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countries. While powerful and vulnerable sub-populations may be distinct, they are both 

important to study for different reasons, and special attention to these sub-populations of interest 

should guide future research on climate change messaging effects at both the U.S. and global 

levels. 

Our central point in this section is that the very groups most affected by climate change 

have received little attention when it comes to how to best message to them. Moreover, the 

outcome variables most salient to addressing climate change in these populations – which are 

related to adaptation – have been overlooked and understudied in the extant messaging literature.  

Climate communication scholars would benefit from taking a step back and considering not only 

what messages matter and when, but also among whom and with regard to what outcomes, and 

whether those outcomes actually impact public policies. 

Back to Consensus Messaging 

Scientific consensus is rare and so when one exists, it makes sense to try to communicate 

it. While some studies have found that such messages can backfire in the case of climate change, 

evidence of this occurring is not widespread. Even so, that does not answer the question at the 

heart of climate change messaging research: will simply communicating scientific consensus 

result in actions that will help temper the effects of climate change? Answering this question 

requires an understanding of how people form opinions and which of various types of messages 

would be most effective, what outcomes are more relevant to study in terms of promoting 

mitigation and adaptation efforts, and how those processes vary across impacted populations. 

Documentation of motivations and contexts in each study should be accompanied by tracking the 

effects of messages on large-scale change, whether that be through individual behaviors, 

government policy implementation, or change in the private sector. Changing behavior and 
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policy is itself a wicked problem; there is no straightforward, one-size-fits-all solution, and even 

when effective approaches are found, encouraging adoption of them can be difficult. With this in 

mind, however, social scientists have a crucial role to play: we cannot move forward to 

encouraging adoption of effective communication strategies without first delineating the 

boundaries of those strategies, by looking at what motivates climate change opinion, within 

which populations, and with what outcomes.  
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