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in a large representative sample of US adults. Willingness to fight climate change – as 

measured through an incentivized donation decision – is highly heterogeneous across the 

population. Individual beliefs about social norms, economic preferences such as patience 

and altruism, as well as universal moral values positively predict climate preferences. 

Moreover, we document systematic misperceptions of prevalent social norms. Respondents 

vastly underestimate the prevalence of climate-friendly behaviors and norms among their 

fellow citizens. Providing respondents with correct information causally raises individual 

willingness to fight climate change as well as individual support for climate policies. The 

effects are strongest for individuals who are skeptical about the existence and threat of 

global warming.
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1 Introduction

Climate change is the greatest threat facing humanity today. Its social and economic im-

plications range from increased mortality and violence to reduced human productivity

and economic growth (IPCC, 2014; Carleton and Hsiang, 2016; Auffhammer, 2018).

The estimated economic impacts are enormous. Studies indicate that climate change

could lower global GDP by 23% by 2100 and further exacerbate existing inequalities

(Burke et al., 2015; Diffenbaugh and Burke, 2019). While many countries around the

world have committed to meeting the 1.5 or 2 degree targets set out in the Paris Agree-

ment, progress towards these goals has been slow (UNEP, 2019). In fact, it has become

increasingly likely that global temperatures may rise well above the 2 degree target

throughout the course of this century, with potentially catastrophic impacts for both hu-

man society and ecosystems. Given the threat posed by climate change, it is important

to understand what determines people’s individual willingness to fight climate change,

namely their willingness to engage in climate-friendly, sustainable, but potentially costly

behavior. Understanding the determinants of these individual ‘climate preferences’ can

help us to design effective policies against climate change that complement existing

regulatory frameworks, such as carbon taxation.

In this paper, we shed light on the behavioral determinants of climate preferences.We

explore the role of economic preferences, universal moral values, and beliefs about social

norms. We also design a norm intervention to examine whether informing individuals

about the prevalence of climate norms raises their willingness to fight climate change

and their support for climate policies.

For this purpose, we administer a survey to a large representative sample of 8,000 US

adults. We elicit individual willingness to fight climate change using an incentivized do-

nation decision. More specifically, respondents are asked to divide $450 between them-

selves and a charitable organization that fights global warming. This incentivized deci-

sion captures the central trade-off that individuals face when deciding whether to take

climate action, namely the notion that protecting the climate comes at a cost. The more

money that respondents are willing to forgo and donate, the higher their willingness to

fight climate change. To shed light on the potential determinants of climate preferences,

we obtain detailed, individual-level information on perceived social norms, fundamental

economic preferences, and moral values. We measure perceived social norms by asking

respondents to estimate (i) the share of the US population that tries to fight global warm-

ing (‘perceived behavior’) and (ii) the share of the US population that thinks people in

the US should try to fight global warming (‘perceived norms’). To elicit economic prefer-

ences, we administer an experimentally validated survey to measure patience, willing-

ness to take risks, altruism, trust, positive reciprocity, and negative reciprocity (Falk et
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al. 2018a,b). We further administer the Moral Foundations Questionnaire to obtain a

measure of the relative importance of universal versus communal moral values (Haidt

and Joseph 2004; Haidt 2012; Graham et al. 2013; Enke 2020).

A natural question that arises is whether it is possible to raise individual willingness

to fight climate change. While it is difficult to alter some behavioral determinants such

as fundamental economic preferences or moral values, at least in the short run, beliefs

about social norms are likely to be considerably more malleable. We therefore conduct

a survey experiment to study the extent to which information provision can raise indi-

vidual willingness to fight climate change. Respondents are randomized into a control

condition or one of two treatments. The ‘behavior treatment’ provides respondents with

truthful information about the proportion of the US population who try to fight global

warming (62%), while the ‘norms treatment’ informs respondents about the true share

of the US population who think that people in the US should try to fight global warming

(79%). These low-cost information treatments have the potential to correct mispercep-

tions about prevalent behaviors and norms and may shift individual willingness to fight

global warming.

Several findings emerge from our study. First, we document large heterogeneity in

individual willingness to fight climate change. In particular, climate preferences are sys-

tematically related to perceived social norms, economic preferences, as well as universal

moral values. Conditional on a large set of covariates, perceived social norms strongly

predict individual willingness to fight global warming. A one-standard-deviation in-

crease in the perceived share of Americans trying to fight global warming is associated

with a $12 higher donation amount, while a corresponding increase in the perceived

share of Americans who think that people in the US should try to fight global warming is

associated with a $14 higher donation. These results are consistent with individuals be-

ing ‘conditional cooperators’. Put differently, respondents may be more willing to fight

climate change if they believe that a higher proportion of their fellow citizens do the

same. Among the economic preferences that we measure, patience, altruism, and pos-

itive reciprocity positively predict individual willingness to fight global warming. Simi-

larly, universal moral values are positively associated with larger donations. Individuals

with universal moral values are more willing to fight climate change compared to in-

dividuals who endorse communal, in-group-oriented values. The fight against climate

change can be viewed as a global cooperation problem affecting present and future gen-

erations all around the world. It therefore is plausible that more patient and prosocial

individuals as well as individuals with universal moral values more strongly value cli-

mate protection. Our finding that fundamental human traits, such as altruism, positive

reciprocity, and moral universalism, are strong predictors of individual willingness to

fight climate change helps us to understand the frequently observed cultural and polit-
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ical dissent on climate change (Dunlap et al., 2016; Hornsey et al., 2018). In our data,

economic preferences and universalism together explain about 40% of the large partisan

gap in willingness to fight climate change.

Second, we document large heterogeneity in beliefs about prevalent behaviors and

norms in the US. We find that respondents on average misperceive prevalent social

norms. On average, respondents in our sample underestimate the true share of Ameri-

cans who try to fight global warming as well as the true share of Americans who think

that people in the US should try to fight global warming. This underestimation of cli-

mate norms is concerning because it could hamper individual willingness to fight climate

change. Whether or not correcting these misperceptions can shift climate behavior is a

question that we explore with the survey experiment.

Third, we find that both treatments positively affect individual willingness to fight

climate change. Being informed about the true share of Americans who try to fight global

warming raises donations by $12 (or 4.7%), while being informed about the true share of

Americans who think that people in the US should try to fight global warming increases

donations by $16 (or 6.3%). The effect sizes are strong considering the minimalist na-

ture of the interventions. A heterogeneity analysis reveals that the positive treatment

effects on the donation amount are primarily driven by the subgroup of respondents

whose prior beliefs lie below the actual shares. Reassuringly, we do not observe a back-

firing effect among respondents with prior beliefs above the actual shares. For them,

the estimated treatment effects are also positive, albeit insignificant. We further explore

whether the information treatments differentially affect individuals who are more or

less skeptical about the existence and threat of human-caused climate change. We find

that the information treatments are more effective for ‘climate change deniers’, who may

have been surprised to learn that they hold minority views. The results are promising

as they suggest that simple, low-cost informational interventions may be well-suited to

reach skeptical subgroups of the population who are otherwise difficult to reach and

convince.

Finally, we study whether the treatments causally affect individual support for cli-

mate policies (e.g. a carbon tax, subsidies for green energy, pollution regulation) and

individual willingness to engage in political actions (e.g. volunteer time, attend a protest,

contact government officials). Both treatments significantly raise individual support for

climate policies. Again, the estimated treatment effects are stronger for the subgroup of

the population who we classify as ‘climate change deniers’.

Our findings have important implications for climate politics. Misperceptions of cli-

mate norms prevail in the US and can form a dangerous obstacle to climate action. How-

ever, at the same time, they can provide a unique opportunity to promote and accelerate

climate-friendly behavior. A simple, easily scalable, and cost-effective intervention can
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correct these misperceptions and encourage climate-friendly behavior. This intervention

is particularly effective for climate change skeptics, who are commonly difficult to reach

but crucial for building up a broad alliance against climate change. Our results suggest

that social norms should play a pivotal role in the policy response to climate change.

Policies that foster social norms should complement formal regulations. For example,

while carbon taxation is an effective tool to curb CO2 emissions, muted public support

for such environmental policies has so far been a significant political constraint. Fos-

tering social norms might alleviate these political constraints by increasing support for

environmental policies—even if they are individually costly.

Our study builds on and contributes to several strands of the literature. First, we con-

tribute to the literature studying the role of social norms in human behavior (see, e.g.,

Durlauf and Young, 2001; Bowles, 2004; Young, 2008, 2015; Nyborg et al., 2016). We

extend this literature and show that individual beliefs about prevalent climate behaviors

and norms strongly predict individual willingness to fight climate change. Importantly,

we document that Americans vastly underestimate the true share of their fellow citizens

who try to fight or think that Americans should try to fight global warming. We show

that correcting these misperceptions leads to a significant increase in individual willing-

ness to fight climate change and increases individual support for climate-friendly public

policies.

Misperceptions of social norms have been documented in settings where social norms

are in a phase of transition, giving rise to a phenomenon referred to as ‘pluralistic ig-

norance’ (Allport, 1924; Miller and McFarland, 1987). The majority of a population

may privately endorse a norm but incorrectly assume that it is not endorsed by others.

This incorrect belief may discourage people from endorsing the norm in public, thereby

confirming other people’s pessimistic beliefs. For instance, Kuran (1991) argues that a

misperception of others’ attitudes delayed the collapse of the communist regime in the

Soviet Union. More recently, Bursztyn et al. (2020) study the role of misperceived social

norms regarding female labor force participation in Saudi Arabia. Our evidence suggests

that pluralistic ignorance exists in the context of climate norms and that a low-cost in-

tervention has the potential to significantly alter individual willingness to fight climate

change.1

Moreover, we contribute to the literature examining the relationship between eco-

nomic preferences and human behavior. Fundamental economic preferences such as

1Related to our work are recent studies showing that informational interventions that raise people’s

awareness about their neighbors’ energy consumption or water use causally affect energy or water demand

(see, e.g., Allcott 2011; Costa and Kahn 2013; Ferraro and Price 2013; Jachimowicz et al. 2018). In

contrast to these studies, we provide causal evidence that (misperceived) social norms play a role in

determining individual willingness to fight climate change and support for public policies. Our study thus

also differs from recent correlative analyses that find a positive association between norm perception and

environmental behavior (Farrow et al., 2017; van Valkengoed and Steg, 2019).
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time preferences, risk preferences, or prosociality have been shown to predict a wide

range of human behaviors (see, e.g., Barsky et al., 1997; Dohmen et al., 2009, 2011;

Falk et al., 2018a; Figlio et al., 2019). They have also been shown to predict a set of

specific pro-environmental behaviors such as individual willingness to save energy or

invest in energy-efficient technology (see, e.g., Newell and Siikamki, 2015; Schleich et

al., 2019; Fischbacher et al., 2021; Lades et al., 2021). In contrast to these studies, we

examine the relationship between economic preferences and individual willingness to

fight climate change – as measured through an incentivized donation decision – in a

large, representative sample of US adults. The decision to give up money to protect the

climate reflects a central trade-off that individuals face when deciding whether to en-

gage in climate-friendly behavior. This allows us to abstract from ancillary factors that

are likely to shape specific pro-environmental decisions but are context-specific (e.g., the

riskiness of investments in energy-efficient technology).

Finally, we explore the relationship between universal moral values and individual

willingness to fight climate change. Recent advances in moral psychology posit that peo-

ple’s moral values can be partitioned into different moral foundations and that holding

universal moral values predicts individual behaviors such as voting or support for polices

such as environmental protection (Haidt and Joseph, 2004; Haidt, 2012; Graham et al.,

2013; Enke et al., 2019; Enke, 2020). We show that universal moral values predict cli-

mate preferences over and above what can be predicted by economic preferences such

as social preferences. Holding universal moral values might be particularly relevant in

the context of climate change, where local behavior has consequences for people around

the globe.

2 Study Design

To study individual willingness to fight climate change and its behavioral determinants,

it is important to obtain a reliable and inter-personally comparablemeasure of individual

willingness to fight climate change as well as detailed information on its potential deter-

minants, such as perceived social norms, fundamental economic preferences, and moral

values. To make inferences about the US population, a large representative sample is

required. Establishing a causal relationship between perceived social norms and climate

behavior further requires exogenous variation in the perception of norms. This section

explains how we design the sampling approach and survey to meet these requirements.
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2.1 Sample and survey procedures

We collect survey data from a representative sample of 8,000 study participants in the

US. To be eligible to participate in the study, respondents had to reside in the US and be

at least 18 years old. The data collection was carried out in two waves. The first wave

of data (N = 2, 000) was collected in March 2021. This wave of data forms the basis for

the descriptive analysis presented in this paper, and informs the treatments embedded

into wave 2. The second wave of data (N = 6, 000) was collected in April 2021 and

it contains the information experiment that allows us to study the causal relationship

between perceived social norms and individual willingness to fight climate change.2

We used a stratified sampling approach to ensure that the samples represent the

adult US population in terms of gender, age, education, and region. Comparing our

samples to data from the American Community Survey 2019, we note that the distribu-

tion of demographic characteristics in our samples closely matches the distribution of

characteristics in a nationally representative sample (see Appendix Table A.1).

The survey contains several modules. In the following, we explain how we measure

individual willingness to fight climate change (Section 2.2) and proceed with describing

our measures of potential determinants (Section 2.3). We then present the information

intervention embedded into wave 2 and explain how we elicit posterior beliefs (Sec-

tion 2.4). We also measure individual support for climate policies, political engagement,

climate change skepticism and a range of background characteristics (Section 2.5). The

exact wording of the main survey blocks is provided in Appendix B.

2.2 Measuring individual willingness to fight climate change

To measure individual willingness to fight climate change, we use an incentivized do-

nation paradigm. Respondents are asked to divide $450 between themselves and at-

mosfair, a charitable organization that fights global warming.3 The more money that

a respondent is willing to donate, the higher their willingness to fight climate change.

2To collect the data, we collaborated with a professional survey company frequently used in social

science research. All survey participants were part of the company’s online panel and participated in the

survey online. The online surveys were scripted in the survey software Qualtrics. In both waves, the me-

dian time to complete the survey was 18 minutes. Panel members received a fixed payment for completing

the survey, approximately equivalent to the minimum wage. Respondents could only participate in one

of the two waves. We screen out participants who do not pass an attention check or speed through the

survey.

3Throughout the survey, we use the term “global warming” instead of the preferred scientific term

“climate change” as the former is less likely to be confused with short term or seasonal weather changes

or ozone depletion, a misunderstanding that still occasionally arises (Lorenzoni et al., 2006). To avoid

confusion, we define global warming as follows at the beginning of the survey: “Global warming means that

the world’s average temperature has considerably increased over the past 150 years and may increase more in

the future.” Throughout this text, we use the terms global warming and climate change interchangeably.
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The measure is quantitative and inter-personally comparable, and it captures the central

trade-off underlying most individual-level decisions to fight climate change: mitigating

climate change comes at a cost, whether in terms of money, time, or convenience.

Before respondents make their decision, the instructions provide further informa-

tion on atmosfair. Participants are informed that the charity actively contributes to CO2

mitigation by promoting, developing, and financing renewable energies worldwide. Fur-

ther information is provided on the charity’s annual expenditure dedicated to the fight

against global warming ($12 million) as well as its low overhead costs (5%). We explain

that a donation of $450 would offset the annual CO2 emissions of a typical US citizen.⁴

By donating the full amount, respondents can thus offset the annual CO2 emissions of an

average US resident. To minimize rounding, respondents can indicate their responses

using a slider ranging from $0 to $450.

The incentive scheme is probabilistic: 25 participants are chosen at random and their

decisions are implemented accordingly. The use of high-stake incentives mitigates the

problem of experimenter demand effects or social desirability bias that might be present

in hypothetical decisions.

2.3 Measuring behavioral determinants

Perceived social norms Social norms are behavioral rules that express the collectively

shared understanding of what is typical and morally acceptable behavior. They set the

standards of conduct, shape individual behavior, are decentrally enforced, and could

thus create a potent momentum either in favor of or against climate action (Bicchieri,

2006; Krupka and Weber, 2013; Nyborg et al., 2016; Bursztyn and Jensen, 2017). We

thus hypothesize that individual willingness to fight global warming is determined by

individual perceptions of other people’s behavior (‘perceived behavior’) as well as individ-

ual perceptions of what other people believe should be done (‘perceived norms’).⁵ Beliefs

about the choices that other people make reflect the perceived behavioral standard or

norm in a community, which is particularly relevant when people condition their co-

operation on the action of others (‘conditional cooperation’, Fischbacher et al., 2001).

Beliefs about what other people consider appropriate reflect the perceived moral rules

or principles in a community. People might have a preference to adhere to the prevalent

rules to protect their reputation or self-image (Bursztyn and Jensen, 2017; Falk, 2021).

Before eliciting respondents’ perceptions about prevalent social norms, we first ask

⁴At the time of the survey, it cost about $28 to offset 1 ton of CO2 emissions. The World Bank estimates

that a typical US resident causes about 16 tons of CO2 emissions per year.

⁵The former are sometimes referred to as descriptive norms or empirical beliefs, while the latter are

also sometimes referred to as second-order normative beliefs, injunctive norms, or prescriptive norms

(Cialdini et al., 1990; Bicchieri, 2006).
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respondents two questions which allow us to establish prevalent behaviors and endorse-

ment of norms in a representative sample of US adults. Specifically, we ask all respon-

dents about their own behavior and endorsement of the norm to fight global warming:

Do they “try to fight global warming” (yes/no)? Do they believe “people in the US should

try to fight global warming” (yes/no)?

To measure perceived social norms, we then ask all respondents to estimate what

proportion of the US population “try to fight global warming” (‘perceived behavior’)

and what proportion think that “people in the US should try to fight global warming”

(‘perceived norms’). Before making their guesses, respondents are informed that we have

gathered survey evidence on whether people try to fight global warming and whether

they think that people in the US should try to fight global warming. More specifically,

it is explained that we have surveyed a large sample of the US population and that the

survey results “represent the views and attitudes of people in the United States”. For

ease of comprehension, respondents are not asked to estimate proportions but rather

estimate the number of people to whom the statement applies out of 100 people we

asked:

• Out of 100 people we asked, how many stated that they try to fight global warm-

ing?

• Out of 100 people we asked, how many stated that they think that people in the

United States should try to fight global warming?

To determine whether individual perceptions are correct, we can compare partici-

pants’ guesses with the actual shares of wave 1 respondents answering affirmatively to

the questions whether they “try to fight global warming” and whether they think that

“people in the US should try to fight global warming”. We incentivize the guesses that

respondents make to induce and reward careful and accurate responses. In particular, ev-

ery respondent can earn a $1 bonus if their guess in a randomly-selected belief question

differs at most by three from the true value.⁶ The resulting measures of perceived behav-

iors and perceived norms are simple, yet quantitative, incentivized, and inter-personally

comparable. Together, they capture the two key facets of social norms that have been

identified as key drivers of human behavior in many contexts.

Economic preferences Economic preferences have been shown to predict a range of

important decisions and they are likely to be important determinants of individual will-

ingness to fight climate change. To explore the relationship between economic prefer-

ences and the propensity to fight global warming, we obtain detailed individual-level

⁶The perceived behavior and the perceived norms question are the central but not the only belief

questions in the survey. In total, we ask fifteen different belief questions, all of which are incentivized by

the reward scheme. The additional belief questions are introduced in Section 2.4.
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measures of economic preferences following the methodology used in the Global Pref-

erences Survey (Falk et al. 2018a,b). This experimentally validated survey relies on a

range of qualitative and quantitative survey items and allows us to construct preference

measures for six fundamental preferences: patience, willingness to take risks, altruism,

trust, positive reciprocity, and negative reciprocity. The latter two capture the willingness

to reward kind or punish unkind actions, respectively. More information on the survey

items and how the composite measures are computed can be found in Appendix C. For

ease of interpretation, each preference measure is standardized to have a mean of zero

and a standard deviation of one.

Universal moral values Moral universalism captures the tendency to extend altruistic

and moral concerns to individuals who are socially distant (Singer, 2011; Crimston et

al., 2016; Enke, 2020). Given the global nature of climate change, there are strong rea-

sons to hypothesize that individual willingness to fight global warming is determined by

the relative importance of universal versus communal moral values. Moral Foundations

Theory (MFT) posits that people’s moral concerns can be partitioned into five distinct

foundations: care/harm, fairness/reciprocity, in-group/loyalty, authority/respect, and

purity/sanctity. “Universal” values – captured by the care/harm and fairness/reciprocity

foundations – apply irrespective of the people involved. “Communal” values – captured

by the in-group/loyalty and authority/respect foundations – are tied to certain groups or

relationships (Haidt and Joseph, 2004; Haidt, 2012; Graham et al., 2013; Enke, 2020).

We administer theMoral Foundations Questionnaire (MFQ) to measure the distinct foun-

dations and calculate the relative importance of universal moral values following the ap-

proach proposed by Enke (2020). More information on how the standardized measure

is constructed can be found in Appendix C.

2.4 Shifting perceived social norms

Given the threat posed by global warming, it is important to understand which interven-

tions could increase individual willingness to fight climate change. While it is difficult to

alter fundamental human traits such as altruism, patience, or moral values in the short

term, beliefs about social norms are likely to be considerably more malleable.⁷ As we

will show in Section 3.2, respondents on average misperceive the prevalence of social

norms in the US. Motivated by this finding, we embed an information experiment into

⁷Economic preferences such as altruism and patience are also malleable, especially during the child-

hood period, and can be affected through educational interventions in the case of patience (Alan and

Ertac, 2018) or through an enriched social environment in the case of altruism (Kosse et al., 2019; Rao,

2019). While it is possible that such interventions can lead to an increased willingness to fight climate

change, these interventions are more difficult to implement on a larger scale.
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Figure 1: Information treatments in wave 2

a) Behavior treatment b) Norms treatment

Notes: Panels a and b provide a visual summary of the information provided to participants in the behav-

ior and the norms treatments, respectively. The exact wording of the survey instructions is provided

in Appendix B.

wave 2. The exogenous variation induced by this experiment allows us to study whether

the perceived prevalence of social norms causally affects individual willingness to fight

global warming.

After eliciting respondents’ beliefs about prevalent behaviors and norms, we provide

randomly-selected participants with truthful information about the proportion of the US

population who (i) “try to fight global warming” (‘behavior treatment’) or (ii) think that

“people in the US should try to fight global warming” (‘norms treatment’). Estimates of

both shares are derived from wave 1. More specifically, we randomize respondents in

wave 2 into one of three treatments. Appendix Figure A.1 summarizes the structure of

the experiment.

1. Behavior treatment In this treatment, respondents are informed about the

share of the US population who “try to fight global warming”. Respondents are

first informed about the fact that “we recently surveyed 2,000 people in the United

States and asked themwhether they try to fight global warming. Respondents come

from all parts of the population and their responses represent the views and atti-

tudes of people in the United States.” On the following page, respondents learn that

62% of Americans try to fight global warming. To ensure that participants pay at-

tention, the information is revealed piece by piece, and respondents need to spend

a minimum of 5 seconds on the final screen before being able to proceed. A graph

on the final screen expresses the information visually, making it salient and tangible

(see Figure 1.a).

2. Norms treatment In an analogous manner, respondents in the norms treatment

learn that 79% of Americans think that people in the US should try to fight global
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warming (see Figure 1.b).

3. Control No information is provided to participants in the control condition.

Subsequently, we elicit individual willingness to fight climate change with the incen-

tivized donation decision (see Section 2.2), which constitutes our main outcome mea-

sure. This study design allows us to assess whether providing respondents with accurate

information about prevalent behaviors or norms can shift individual climate behavior.

Respondents randomized into the behavior or norms treatment are likely to revise

their beliefs about prevalent behaviors or norms in the US. Such a shift in beliefs may

lead to a change in individual willingness to fight climate change. Since – as we will

show – individuals systematically underestimate the share of Americans trying to fight

global warming as well as the share who think that Americans should try to fight global

warming, we posit that the information interventions are likely to increase individual

willingness to fight climate change. We opt for the dual approach of shifting both per-

ceived behavior and perceived norms, as both are regarded as central drivers of human

behavior. However, conceptually, these two entities are closely related. A change in per-

ceived behavior may also lead to a change in perceived norms and vice versa. We explore

this question in further detail in Section 3.3.

To study belief revisions, we include a post-treatment module in which we elicit pos-

terior beliefs. Respondents are asked to estimate what proportion of the US population

engages in a set of concrete climate-friendly behaviors (‘perceived behaviors’) and what

proportion of the US population thinks that one should engage in those behaviors (‘per-

ceived norms’). The set of concrete behaviors includes restricting meat consumption,

avoiding flights, using environmentally-friendly alternatives to fossil-fueled cars, using

green electricity, adapting shopping behavior to the carbon footprint of products, and

politically supporting the fight against global warming. Guesses are incentivized using

the same reward scheme as described in Section 2.3. To determine whether guesses

are correct, we compare individual responses to the actual share of wave 1 respondents

who report engaging in these behaviors or stating that they think one should engage in

those behaviors. For the purpose of the analysis, we compute a perceived behavior index

and a perceived norms index by calculating the average across the six climate-friendly

behaviors/norms items. We then standardize each index to have a mean of zero and a

standard deviation of one among control group respondents. Conceptually, individual

perceptions about the prevalence of concrete behaviors/norms are strongly related to

the more general behavior/norm of “trying to fight global warming”. We can thus use

those questions to test for and detect belief revisions without repeating our main ques-

tions, thereby mitigating experimenter demand effects and consistency bias in survey

responses (Haaland et al., forthcoming).
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2.5 Additional measures

Climate change skepticism The public and political debate on climate change has

been shaped by a denial of its existence, dangers, or human origin. This phenomenon

is particularly relevant in the US where climate change skepticism is widespread and

has often formed a key obstacle to effective responses against climate change (Dunlap

and McCright, 2011; Leiserowitz et al., 2013). The subgroup of climate change deniers

thus holds particular political relevance, and the survey includes a diverse set of items

that allow us to measure respondents’ skepticism. We ask respondents to indicate how

much trust they have in climate science, whether they think scientists agree that global

warming is happening, how worried they are about global warming, whether they think

it will harm people in the US, and whether they think that climate change is human-

caused (see Appendix B). These questions are asked at the beginning of the survey to

ensure that the responses are not affected by the information treatments. We use this

information to explore the heterogeneity of treatment effects.

Policy support and political engagement In addition to eliciting individual willing-

ness to fight climate change, we collect detailed information on the extent to which

individuals support different climate polices (e.g., a carbon tax, subsidies for green en-

ergy, pollution regulation) and are willing to engage politically (e.g., volunteer time,

attend protest, contact government officials). We pose a total of 18 questions adapted

from a detailed politics module developed as part of the Climate Change in the Ameri-

can Mind Project (Howe et al., 2015). Respondents can express their policy support and

individual political engagement on a four-point Likert scale (see Appendix B), which

we recode in our analysis to ensure that larger values indicate more policy support and

political engagement. For ease of interpretation, we aggregate individual items into a

policy support index (7 items), a political engagement index (11 items), and a joint

index comprising all 18 items. Each index is standardized to have a mean of zero and

a standard deviation of one among control group respondents. The questions are posed

after the information treatments in wave 2, which allows us to study whether shifting

beliefs about prevalent behaviors and norms causally affects policy support and willing-

ness to engage politically.

Background characteristics We collect detailed information on individual back-

ground characteristics. Those include age, gender, education, employment status, house-

hold income, the number of children, and whether the respondent thinks of themselves

as being closer to the Republican or Democratic party. We use those variables as addi-

tional control variables in the analysis.
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3 Results

3.1 Willingness to fight climate change and its determinants

To measure climate preferences, we use an incentivized donation decision in which re-

spondents divide $450 between themselves and a charitable organization that fights

global warming. We use this measure to study how climate preferences are distributed

across the population and examine which factors predict those preferences. For the pur-

pose of this descriptive analysis, we focus on survey data collected in wave 1 (N =

2, 000), which did not contain any treatment manipulation.

Appendix Figure A.2 displays the distribution of individual willingness to fight global

warming, as measured through the incentivized donation decision. On average, respon-

dents are willing to donate $225 of the $450. There is a considerable degree of hetero-

geneity across respondents, with 6% donating $0, 12% donating $450, and the remain-

ing 82% donating some value in between.

We explore which factors predict individual willingness to fight climate change. For

this purpose, we regress the donation amount (in $) on (i) individual beliefs about

prevalent behaviors or norms, (ii) our measures of fundamental economic preferences

(i.e., patience, risk-taking, altruism, positive reciprocity, negative reciprocity, and trust),

(iii) universal moral values, and (iv) a range of background characteristics. Given that

beliefs about prevalent behaviors and norms are conceptually related and highly corre-

lated in our data (ρ = 0.67), we estimate two separate regression models, including one

belief measure at a time. For the purpose of this analysis, the belief measures are stan-

dardized to have a mean zero and a standard deviation of one. The results are reported

in columns 1 and 2 of Table 1, respectively.

First, perceived behaviors and norms are strong predictors of climate preferences.

Controlling for the large set of covariates, a one-standard-deviation increase in per-

ceived behavior is associated with a $12 higher donation amount (p < 0.001), while

a corresponding increase in perceived norms is associated with a $14 higher donation

(p < 0.001).⁸ These results are consistent with norm perceptions playing an important

role in determining individual willingness to fight global warming. This could, for exam-

ple, be the case if individuals are ‘conditional cooperators’ or if they have a preference

for complying with existing social norms. Whether or not this relationship can be inter-

preted as causal is a question we turn to in Section 3.3.

Second, the results presented in Table 1 further reveal that climate donations are fun-

⁸We note that both belief measures have a standard deviation of 22 percentage points. The coefficients

can therefore also be interpreted as follows: A 10 percentage point increase in the behavior belief is

associated with a $5.50 higher donation amount, while a corresponding increase in the norms belief is

associated with a $6.50 higher donation amount.
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Table 1: Determinants of climate change behavior

Donation ($)

(1) (2)

Perceived social norms

Behavior belief 12.237***

(3.154)

Norms belief 14.500***

(3.058)

Economic preferences

Altruism 51.267*** 51.734***

(3.477) (3.448)

Patience 15.195*** 15.192***

(3.105) (3.096)

Risk -1.411 -0.792

(3.373) (3.354)

Positive reciprocity 9.571*** 7.877**

(3.239) (3.258)

Negative reciprocity -3.338 -2.540

(3.214) (3.185)

Trust 1.071 0.831

(3.233) (3.203)

Moral foundations

Relative universalism 23.772*** 23.420***

(3.301) (3.290)

Sociodemographics

Democrat 45.143*** 44.160***

(6.241) (6.246)

Age 0.685 0.702

(1.035) (1.034)

Age (squared) -0.007 -0.006

(0.011) (0.011)

Female 16.943*** 16.520***

(6.367) (6.331)

Log income 9.965*** 9.895***

(3.741) (3.726)

College degree -15.320** -15.953**

(6.522) (6.504)

Employed 8.453 8.868

(6.661) (6.638)

Parent 4.659 4.695

(6.498) (6.478)

R2 0.281 0.284

N 1,975 1,975

Mean of dep. var. 225.21 225.21

Notes: This table shows OLS regression estimates using respondents from wave 1, where the depen-

dent variable is the amount donated to the charitable organization that fights global warming. Per-

ceived social norms, economic preferences, and universal moral values are standardized. “Democrat”,

“Female”, “College degree”, “Employed” and “Parent” are binary indicator variables. “Log income” is

coded as the log of the income bracket’s midpoint.

* p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses.
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damentally related to economic preferences. Altruism and positive reciprocity – both of

which are facets of prosociality – positively predict the donation amount. The magni-

tudes of the estimated coefficients are sizeable. For example, a one-standard-deviation

increase in altruism is associated with a $52 higher donation amount. Similarly, patience

positively predicts donation decisions. These patterns are plausible given that climate

action benefits other people around the world as well as future generations. We find no

statistically significant associations between climate preferences and risk preferences,

negative reciprocity, or trust.

Third, we find a strong positive association between universal moral values and cli-

mate preferences. A one-standard-deviation increase in relative universalism – namely

the extent to which individuals endorse universal moral values that apply equally to all

humans rather than communal or ingroup-restricted values – is associated with a $23

higher donation amount. Climate change is a global problem and individuals whose

moral values apply irrespective of the people involved are more likely to make larger

donations, presumably because they are more likely to take the welfare of other people

outside of their community into account.

Finally, demographic characteristics also significantly predict individual willingness

to fight climate change. Democrats on average contribute about $45 more than Repub-

licans, female respondents about $16 more, and household income is also positively

associated with the donation amount. However, higher education negatively predicts cli-

mate donations. Further analyses reveal that this effect is entirely driven by Republicans

among whom a college education is associated with a $27 lower donation amount (see

Appendix Table A.2).⁹

Taken together, the results suggest that perceived social norms, economic prefer-

ences, and universal moral values are likely to shape individual willingness to fight cli-

mate change. Since climate action is commonly conceived as a global and intergenera-

tional cooperation problem, it seems plausible that a higher willingness to fight climate

change requires some degree of prosociality, patience, and universal moral values. Be-

liefs about prevalent behaviors and norms are also likely to be key determinants of indi-

vidual willingness to fight global warming if individuals act as ‘conditional cooperators’

or have a preference to comply with existing social norms.

⁹We are not the first to document a negative education gradient among Republicans (Hamilton, 2011;

Newport and Dugan, 2015). It has been hypothesized that highly-educated individuals are cognitively

better equipped to rationalize and internalize the views of their cultural community, which for Republicans

might correspond to climate change skepticism (Kahan et al., 2012; but see Van Der Linden et al., 2017).
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Figure 2: Perceived social norms: fight global warming
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Notes: This figure shows the distribution of perceived social norms in wave 1. Panel A shows the distri-

bution of people’s beliefs about the share of Americans who say that they try to fight global warming.

Panel B shows the distribution of people’s beliefs about the share of Americans who say that one should

fight global warming. Each panel indicates the average belief across respondents (solid red) as well

as the actual shares (dashed blue) as vertical lines.

3.2 Misperceived social norms

Having established which factors are predictive of individual willingness to fight climate

change, we now explore the distribution of beliefs about behaviors and norms in more

detail. Given that these beliefs are potentially malleable, it holds particular importance

to establish whether there are systematic misperceptions of prevalent behaviors and

norms. For the purpose of this analysis, we again rely on the survey data collected in

wave 1.

Figure 2 depicts the distribution of perceived social norms. Panel A displays perceived

behavior, i.e., the distribution of individual beliefs about the share of the US population

that tries to fight global warming. Panel B displays perceived norms, i.e., the distribution

of beliefs about the share of Americans who think that people in the US should try to

fight global warming. The average belief is indicated by a vertical red line, whereas the

actual share is marked by a dotted blue line.

Figure 2 reveals a considerable degree of heterogeneity in individual beliefs. Both

panels further reveal that respondents vastly misperceive the prevalence of climate-

friendly behaviors and norms among their fellow citizens. On average, respondents be-

lieve that 51% of Americans try to fight global warming, while the actual share is 62%

(p-value < 0.001). The majority of participants – namely 67% – underestimate how

prevalent climate-friendly behavior is in the US. Similarly, respondents on average be-

lieve that 61% of Americans think that people in the US should try to fight global warm-
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ing, while the actual share is 79% (p-value < 0.001). Again, most participants (76%)

underestimate this share.1⁰

Taken together, while the majority of Americans try to fight global warming and a

vast majority agrees that people in the US should try to fight global warming, most Amer-

icans underestimate the degree to which other Americans engage in climate-friendly

behaviors and share those normative views.11 This underestimation of climate norms is

likely to hamper individual willingness to fight climate change.

3.3 Correcting misperceived social norms

As established in the previous sections, beliefs about prevalent behaviors and norms

strongly predict individual willingness to fight climate change. At the same time, there

are systematic misperceptions of the actual share of Americans fighting or thinking that

one should fight climate change. Can information interventions that inform respondents

about the true shares can affect individual willingness to fight climate change? The infor-

mation experiment embedded in wave 2 allows us to study this question. Respondents

are randomized into (i) a ‘behavior treatment’, in which they are informed that 62%

of Americans try to fight global warming, (ii) a ‘norms treatment’, in which they are

informed that 79% of Americans think that people in the US should try to fight global

warming, or a (iii) a control group. Appendix Table A.3 presents the balancing of char-

acteristics across the three groups. We cannot reject the null hypothesis that the three

groups differ in terms of observable characteristics and conclude that the randomization

was successful. Appendix Figure A.3 displays the wedge between wave 2 respondents’

beliefs about prevalent behaviors and norms and the actual shares. As can be seen from

both figures, wave 2 participants also vastly underestimate the true shares, providing

us with an ideal opportunity to exogenously correct inaccurate perceptions. The aver-

age gap between the perceived and actual shares is 10 percentage points in the case of

perceived behaviors and 17 percentage points in the case of perceived norms.

To estimate the causal impact of the information treatments, we regress willingness

to fight climate change – as measured through the incentivized donation decision (in $)

– on treatment indicators and a set of control variables.12 The results are reported in col-

1⁰We also elicit beliefs about concrete climate change behaviors, e.g., restricting meat consumption,

avoiding flights and cars, or consuming only green electricity. These measures are highly correlated with

the abstract measure (see Appendix Table A.4). Moreover, Appendix Figures A.4 and A.5 show that we

document similar norm misperceptions for these concrete behaviors.

11Our results are consistent with previous findings in the psychology and political science literature

that document misperceptions about the existence and causes of global warming (see, e.g., Leviston et

al., 2013; Mildenberger and Tingley, 2019; Ballew et al., 2020).

12The set of control variables includes controls for gender (indicator), age (continuous), log income, col-

lege degree (indicator), employment (indicator), party affiliation (indicator), and census region (three

indicators). Appendix Table A.5 presents results of the regressions without control variables. The esti-
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umn 1 of Table 2 and reveal that the impacts of the information treatments are sizeable

and highly statistically significant. Being informed about the true share of Americans

who try to fight global warming leads to a $12 increase in donations (p-value = 0.012),

while being informed about the true share of Americans who think that people in the US

should try to fight global warming increases donations by $16 (p-value < 0.001). The

effects correspond to a relative increase of 4.7% and 6.3%, respectively.13 Given that not

all respondents misperceive prevalent behaviors and norms at the baseline and some re-

spondents might not fully revise their beliefs in light of the information provided, both

effect sizes suggest a powerful impact of perceived social norms on individual willing-

ness to fight climate change.1⁴

Using the posterior norm perception module, we provide evidence that the treat-

ments indeed shift posterior beliefs in the way that one would expect. To study belief

revisions, we regress the posterior beliefs about concrete climate-friendly behaviors and

norms on the treatment indicators and the same set of control variables. As explained

in Section 2.4, the set of concrete behaviors includes different actions such as reducing

meat consumption or avoiding flights. The two posterior belief indices are standardized,

and the results are reported in columns 2 and 3 of Table 2, respectively. Both information

treatments successfully shift beliefs, which are revised upwards by 0.24 to 0.37 standard

deviations. We also observe spill-over effects. Information about prevalent behavior also

shifts beliefs about prevalent norms and vice versa. As remarked earlier, the treatments

should not be interpreted as separate manipulations of orthogonal concepts but rather

as statistically independent yet conceptually-related treatments with a common effect:

they both strengthen perceived social norms.

Treatment effect heterogeneity by prior We explore heterogeneity in treatment ef-

fects across different subgroups. First, we examine whether the treatments are more

effective for respondents whose priors are below the actual shares. Table 3 separately

displays the treatment effects for respondents whose prior beliefs are below the true

shares (Panel A) and those whose prior beliefs are equal to or above the true shares

(Panel B). As can be seen from this table, the positive treatment effects that we docu-

ment for the full sample are almost entirely driven by those individuals whose priors

mated coefficients are very similar in magnitude and significance.

13While the point estimate of the coefficient for the norms treatment is somewhat larger than the point

estimate of the coefficient for the behavior treatment, we note that the two are not significantly different

from each other (p-value = 0.39).

1⁴We can derive the treatment effect per standardized change in beliefs under the assumption that re-

spondents fully update their beliefs to the information provided, which implies an average belief increase

of 0.47 standard deviations in the behavior treatment and 0.82 standard deviations in the norms treat-

ment. The behavior treatment thus has a $24.8 effect and the norms treatment a $19.2 effect on climate

donations per standardized belief change. Both figures likely underestimate the true effect because most

respondents presumably only partially update their beliefs.
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Table 2: Treatment effects on climate donations and posterior beliefs

(1) (2) (3)

Donation ($) Behavior belief (post.) Norms belief (post.)

Behavior treatment 11.725** 0.279*** 0.235***

(4.675) (0.030) (0.030)

Norms treatment 15.674*** 0.370*** 0.350***

(4.701) (0.031) (0.030)

N 5,991 5,988 5,976

Control group mean 249.31 0 0

z-scored No Yes Yes

Controls Yes Yes Yes

Notes: This table shows OLS regression estimates using respondents from wave 2. The dependent vari-

able is the donation to the climate charity (in $). It is regressed on binary indicators that take the

value of 1 for respondents in the behavior treatment and norms treatment, respectively. “Behavior

belief” is an index of six post-treatment beliefs about the share of Americans engaging in concrete

climate-friendly behaviors to fight global warming. “Norms belief” is an index of six post-treatment

beliefs about the share of Americans who say that one should engage in concrete climate-friendly be-

haviors to fight global warming. Both indices are standardized to have a mean of zero and a standard

deviation of one in the control group. All regressions include controls for gender (indicator), age (con-

tinuous), log income, college degree (indicator), employment (indicator), party affiliation (indicator),

and census region (three indicators).

* p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses.

Table 3: Treatment effect heterogeneity: Prior above/below actual share

Dependent variable: Donation ($)

Prior < actual share Prior ≥ actual share

(1) (2) (3) (4)

Behavior treatment 14.931** 5.231

(5.875) (7.701)

Norms treatment 19.111*** 4.747

(5.387) (9.623)

N 2,579 3,054 1,399 946

Control group mean 243.09 241.67 260.69 273.71

Controls Yes Yes Yes Yes

Notes: This table shows OLS regression estimates using respondents from wave 2. The dependent vari-

able is the donation to the climate charity (in $). It is regressed on binary indicators that take the

value of 1 for respondents in the behavior treatment and norms treatment, respectively. We run sep-

arate analyses for respondents with prior norm perceptions strictly below the actual share (columns

1-2) and equal to or above the actual share (columns 3-4). We consider beliefs about others’ behavior

in the behavior treatment and beliefs about others’ norms in the norms treatment. Given that the ac-

tual shares are different for the two beliefs, we do not pool all three treatment groups in this analysis.

Instead, we only use respondents in the control condition and the behavior treatment in the analy-

sis presented in columns 1 and 3, and only use respondents in the control condition and the norms

treatment in the analysis presented in columns 2 and 4. All regressions include the set of controls

described in Table 2.

* p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses.
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are below the actual shares. Among them, the behavior treatment increases donations

by $15 (p-value = 0.011), whereas the norms treatment increases donations by $19 (p-

value < 0.001). Reassuringly, we do not observe a back-firing effect. For respondents

whose priors are equal to or above the actual shares, the estimated coefficients are pos-

itive albeit smaller in magnitude and insignificant.1⁵ However, we note that we cannot

reject the null hypothesis that the treatment effect coefficients are the same for both

subgroups.

Treatment effect heterogeneity by climate change skepticism Next, we explore

whether the information treatments lead to a stronger increase in individual willing-

ness to fight climate change for respondents who are skeptical about the existence and

threat of human-caused climate change. From a policy perspective, this subset of the

population is particularly relevant as it is typically difficult to reach and convince that

climate change matters.

Figure 3 compares the treatment effects across respondents who express skepticism

about climate change and those who do not. The sample is split based on five indicators

that capture different facets of climate change skepticism: having low trust in climate

science, believing that the presence of climate change is still scientifically debated, not

being worried about climate change, not perceiving it as a threat for the US, and believ-

ing that climate change is mainly the result of natural causes. For all indicators and both

treatments, we observe that the point estimates of the treatment coefficients are larger

in magnitude for climate change deniers. In the behavior treatment, most coefficients

are also statistically different from each other across the two subgroups. For example,

the behavior treatment increases donations by $24 for those who report not being wor-

ried about global warming and by $39 for those who do not believe that climate change

is human-caused. By contrast, we do not find a statistically significant impact of the be-

havior treatment for respondents who do report being worried or who do believe that

climate change is human-caused. These differences in effect sizes are statistically signif-

icant at the 5% level (see also Table A.6). In the norms treatment, the differences are

more muted.

Climate change deniers tend to have more pessimistic prior beliefs about the preva-

lence of climate norms in the US. Nonetheless, we observe largely identical results if we

control for treatment heterogeneity by priors (see Table A.7).

We conclude that the same information appears to have differential informational

1⁵Appendix Figure A.6 displays non-parametric estimates of themoderating role of pre-treatment beliefs

for our information treatments (Xu et al., 2017; Hainmueller et al., 2019). As can be seen from this

figure, the effects of the behavior and the norms treatment are stronger among respondents with low

pre-treatment beliefs. Moreover, both treatments have a weakly positive effect across the whole belief

distribution.

20



Figure 3: Treatment effect heterogeneity by climate change skepticism
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Notes: This figure shows OLS estimates of the treatment effects of the behavior (Panel A) and the norms

treatment (Panel B) on donations (in $) in different subsamples. We use respondents from wave 2

and include the set of controls described in Table 2. 95% confidence intervals are shown. Each panel

shows treatment effects among respondents who are skeptical of climate change (“No”) and those

who believe in climate change (“Yes”), where we use disagreement with different statements as a

proxy for skepticism: “Trust in science” means that the respondent trusts climate scientists “a lot” or

“a great deal” (on a five-point Likert scale). “Scientific consensus about global warming” means that

the respondent thinks that most scientists think that global warming is happening. “Worried about

global warming” means that the respondent is “somewhat worried’ or “very worried” about global

warming (on a four-point Likert scale). “Global warming is a threat” means that the respondent thinks

that global warming will do “a moderate amount” or ”a great deal” of harm (on a four-point Likert

scale). “Global warming is human-caused” means that the respondent thinks that global warming is

caused by human activities. For each sample split, we indicate the level of significance of a test of

equality of coefficients.

* p < 0.10, ** p < 0.05, *** p < 0.01, n.s. p ≥ 0.10.

value for climate change deniers. Climate change deniers might be surprised to learn

that their views are in fact minority views and that the majority of their fellow citizens

does take climate change seriously, as indicated by the large share of Americans who

take action against it or think that this should be done.

Treatment effects on policy support and political engagement Do the positive treat-

ment effects of the information treatments also carry over to the political domain? To

study this question, we collect post-treatment information on policy support and political

engagement (see Section 2.5). Columns 1 and 2 of Table 4 present the estimated treat-

ment effects on the standardized indices of support for climate policies and willingness

to engage in political actions. Column 3 presents the results for the standardized, joint

index. We find that both treatments significantly increase support for climate policies.

The behavior treatment significantly increases policy support by 0.09 standard devia-

tions, while the norms treatment significantly increases policy support by 0.07 standard
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deviations. The estimated coefficients are positive albeit insignificant when we consider

willingness to engage in political actions as the outcome. When we use the joint index

as the outcome, we find that the behavior treatment significantly increases the index by

0.06 standard deviations, while the norms treatment has an insignificant positive effect

of 0.03.

Consistent with the results reported above, we also find that the estimated impacts

of the treatments on policy support and political engagement tend to be stronger for the

subgroup of climate change deniers. Appendix Figure A.7 shows that both the behavior

and the norms treatment significantly increase individual support for policies to flight

global warming by 10 to 20 percent of a standard deviation among climate change de-

niers. By contrast, our information treatments have hardly any impact on policy support

among respondents who believe in climate change.

Taken together, we conclude that providing people with accurate information not

only has the potential to increase individual willingness to fight climate change – espe-

cially among climate change deniers – but that it can also increase individual support

for climate policies.

Table 4: Treatment effects on support for policies and actions to fight global warming

(1) (2) (3)

Policies Actions All

Behavior treatment 0.088*** 0.039 0.061**

(0.026) (0.027) (0.026)

Norms treatment 0.066** 0.012 0.034

(0.026) (0.027) (0.026)

N 5,999 5,994 5,993

z-scored Yes Yes Yes

Controls Yes Yes Yes

Notes: This table shows OLS regression estimates using respondents from wave 2. Dependent variables:

“Policies” is an index measuring individual support for policies to fight climate change (7 items). “Ac-

tions” is an index measuring political engagement in different types of political activities (11 items).

“All” is a joint index comprising all 18 items. All indices are constructed by taking the sum of all pos-

itively coded items and standardizing the sum to have a mean of zero and a standard deviation of

one in the control group. The indices are regressed on binary indicators that take the value of 1 for

respondents in the behavior treatment and norms treatment, respectively. All regressions include the

set of controls described in Table 2.

* p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses.
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4 Discussion

We document that fundamental human traits such as altruism, positive reciprocity,

and moral universalism are strong predictors of individual willingness to fight climate

change. This finding could prove fruitful in understanding the frequently observed cul-

tural and political dissent on climate change (Dunlap et al., 2016; Hornsey et al., 2018).

Indeed, in our data, economic preferences and universalism together explain about 40%

of the large $74 baseline donation gap between Republicans and Democrats (see Ap-

pendix Table A.8). Likewise, they explain 25% of the gap in policy preferences. Both

results suggest that the political divide on climate change can be partially attributed to

deeply entrenched human traits. The important role of prosociality further illustrates

that many individuals care about the well-being of others and therefore seem to partially

internalize the positive externalities of climate action. The traditional economic model

of purely self-interested agents facing an insurmountable collective action problem thus

underestimates the scope for climate action. Indeed, our survey documents that many

Americans are actually willing to act against global warming. 62% of Americans try to

fight global warming, and 79% think that this should be done. Moreover, many respon-

dents are willing to give up money to support the work of a climate charity.

Our finding that Americans vastly underestimate the prevalence of climate norms in

the US holds particular political relevance. We show both correlationally and causally

that perceived social norms are a key driver of individual willingness to fight climate

change. The fact that climate norms are commonly underestimated in the US can thus

form a dangerous obstacle to climate action. It could trap Americans in an equilibrium

with low climate engagement: Individuals are discouraged by the (mis)perceived lack of

support, and they abstain from taking actions themselves, which sustains the pessimistic

beliefs held by others – a phenomenon that has been dubbed pluralistic ignorance (All-

port, 1924; Miller and McFarland, 1987; Bursztyn et al., 2020).

However, this diagnosis also implies a unique opportunity to promote and accelerate

climate-friendly norms and behavior. We show that a simple, easily scalable, and cost-

effective intervention – namely informing respondents about the actual prevalence of

climate norms in the US – corrects these misperceptions and encourages climate-friendly

behavior. Importantly, we find that this intervention is particularly effective for climate

change deniers, namely the group of people who are commonly difficult to reach, but

crucial for building up a broad alliance against climate change. Moreover, convincing

those who remain skeptical of human-caused climate change is likely to have particularly

high returns if these individuals still have ample scope to make their behavior more

climate-friendly.

Arguably, the effect of a single, minimalist message as embodied in our information

23



treatments is likely to dissipate with time. However, large-scale information campaigns

that repeatedly announce and effectively communicate the actual prevalence of climate

norms could correct existing misperceptions and permanently foster climate norms (Bic-

chieri, 2017). They could trigger a positive feedback loop where learning about the exist-

ing support of climate norms encourages Americans to take visible action against climate

change, which encourages others to follow suit.

5 Conclusion

In this paper, we study the behavioral determinants of individual willingness to fight

climate change in a large-scale, representative survey with 8,000 US adults. In a first

step, we document that fundamental human traits – namely patience, altruism, positive

reciprocity, and moral universalism – are strongly correlated with individual willingness

to fight climate change, as measured in a donation decision. Beliefs about the climate

behavior and norms of others also matter: Individuals who perceive stronger climate

norms are willing to give up more money to support the climate charity. In a second

step, we zoom in on perceived social norms, as they are malleable in the short term

and can create a potent momentum either in favor of or against climate action. We

find that Americans strongly underestimate the support of climate norms in the US. An

information experiment shows that informing respondents about the true prevalence of

climate norms in the US corrects these misperceptions and increases climate donations.

The widely-observed underestimation of climate norms in the US can form a dan-

gerous obstacle to climate action, whereby moving forward it will be crucial to correct

these misperceptions. Our results thus suggest that social norms should play a pivotal

role in the policy response to climate change. Policies that foster social norms should

complement formal regulations such as carbon taxation. Finally, we hope that the study

also showcases an important role that economic and social science research will have

to play in the warming years ahead. Its key responsibilities will include monitoring the

perception of climate norms, detecting misperceptions early, and exploring how they

can effectively be corrected.
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Appendices

Summary of the Online Appendices

Appendix A provides additional figures and tables. Appendix B contains the main survey

instructions. Appendix C explains how the measures of economic preferences and moral

universalism are derived.

Appendix A Supplementary Analyses

Table A.1: Comparison of the sample to the US population

Variable Wave 1 Wave 2 ACS (2019)

Female 51% 51% 51%

Age: 18-34 30% 30% 30%

Age: 35-54 32% 32% 32%

Age: 55+ 38% 38% 38%

Education: Bachelor’s degree or above 32% 31% 31%

Region: Northeast 17% 17% 17%

Region: Midwest 21% 21% 21%

Region: South 38% 38% 38%

Region: West 24% 24% 24%

Notes: Columns 1 and 2 display the summary statistics for the survey sam-

ples of waves 1 and 2, respectively. Column 3 displays summary statistics

based on the American Community Survey 2019.

Figure A.1: Structure of experiment Perceived social norms Donation decision Posterior perceived norms Information on others‘ behavior Control Treatment (randomized) Behavior Norms Information on others‘ norms Policy support and political engagment 
Notes: This figure provides an overview of the structure of the experiment.
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Table A.2: Education and individual willingness to fight global warming

Outcome: Donation ($)

(1) (2)

Democrat x college degree -6.838 -6.480

(8.096) (8.062)

Republican x college degree -28.214*** -27.201***

(10.320) (10.429)

N 1,975 1,975

Control group mean 225.21 225.21

Demographic controls Yes Yes

Preferences and moral universalism Yes Yes

Normative belief Behavior belief Norms belief

Notes: This table shows OLS regression estimates where the dependent variable are donations (in $)

using respondents from wave 1. All regressions specifications are identical to those in Table 1, includ-

ing demographic controls, economic preferences, moral universalism as well as normative beliefs as

covariates. However, we replaced the “College degree” indicator with a “Democrat x college degree”

and a “Republican x college degree” indicator.

* p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses.
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Table A.3: Test of balance

Means (std. dev.) Differences (p-values)

Control
group (C)

Behavior
treatment (T1)

Norms
treatment (T2) T1 - C T2 - C T2 - T1

Behavior belief 52.096 51.627 51.644 -0.470 -0.452 -0.017

(21.339) (21.213) (21.391) (0.486) (0.503) (0.980)

Norms belief 62.172 61.667 61.328 -0.505 -0.845 0.339

(21.357) (21.535) (21.948) (0.458) (0.217) (0.621)

Altruism -0.008 -0.024 0.032 -0.016 0.040 -0.057*

(0.982) (0.984) (1.032) (0.600) (0.206) (0.076)

Patience -0.020 0.005 0.015 0.025 0.035 -0.010

(0.993) (0.989) (1.019) (0.424) (0.265) (0.744)

Risk -0.001 -0.005 0.006 -0.005 0.007 -0.011

(0.989) (1.011) (1.000) (0.887) (0.827) (0.719)

Pos. reciprocity -0.018 0.021 -0.002 0.039 0.016 0.023

(1.024) (0.983) (0.993) (0.223) (0.619) (0.463)

Neg. reciprocity -0.011 0.012 -0.001 0.023 0.011 0.013

(0.999) (0.978) (1.023) (0.455) (0.733) (0.692)

Trust -0.028 0.017 0.010 0.045 0.038 0.007

(1.001) (1.000) (0.999) (0.156) (0.229) (0.825)

Rel. universalism -0.027 0.021 0.006 0.047 0.032 0.015

(0.987) (1.020) (0.993) (0.138) (0.303) (0.639)

Age 48.114 47.350 47.847 -0.763 -0.266 -0.497

(17.727) (17.055) (17.438) (0.166) (0.632) (0.361)

Female 0.494 0.522 0.514 0.029* 0.020 0.008

(0.500) (0.500) (0.500) (0.071) (0.202) (0.593)

Log income 10.782 10.795 10.815 0.013 0.033 -0.020

(0.882) (0.879) (0.858) (0.645) (0.236) (0.471)

College degree 0.473 0.479 0.457 0.007 -0.015 0.022

(0.499) (0.500) (0.498) (0.676) (0.335) (0.166)

Employed 0.499 0.488 0.506 -0.012 0.007 -0.018

(0.500) (0.500) (0.500) (0.467) (0.672) (0.248)

Democrat 0.528 0.535 0.539 0.007 0.011 -0.003

(0.499) (0.499) (0.499) (0.640) (0.497) (0.833)

Northeast 0.170 0.165 0.174 -0.005 0.004 -0.009

(0.376) (0.372) (0.380) (0.692) (0.717) (0.447)

Midwest 0.204 0.211 0.216 0.007 0.012 -0.005

(0.403) (0.408) (0.411) (0.602) (0.362) (0.697)

South 0.390 0.385 0.365 -0.005 -0.025 0.020

(0.488) (0.487) (0.482) (0.743) (0.105) (0.196)

Parent 0.562 0.557 0.550 -0.005 -0.012 0.007

(0.496) (0.497) (0.498) (0.762) (0.441) (0.640)

p-value of joint F-test 0.426 0.684 0.425

Observations 1,987 1,995 2,018 3,982 4,005 4,013

Notes: Columns 1–3 show the means and standard deviations of respondent covariates in the differ-

ent treatments of wave 2. Columns 4–6 show differences in means between the groups indicated in

the column header together with p-values in parentheses. The p-values of the joint F -test are deter-

mined by regressing the treatment indicator on the vector of demographic controls. The F-test tests

the joint hypothesis that none of the covariates predicts treatment assignment.

Covariates “Behavior belief” and “Norms belief” are the perceived social norm measures, ranging from

0 to 100. Economic preferences (altruism, patience, risk, pos. reciprocity, neg. reciprocity, trust) and

moral universalism (rel. universalism) are standardized. “Female”, “Employed”, “Democrat”, “Par-

ent”, and the three census region dummies are binary indicators.

* p < 0.10, ** p < 0.05, *** p < 0.01.
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Figure A.2: The distribution of individual willingness to fight global warming
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Notes: This figure shows the distribution of the monetary amounts donated to the climate charity in

wave 1. The average donation is indicated by the vertical red line.
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Figure A.3: Wedge in beliefs about social norms
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Notes: Using respondents from wave 2, this figure shows the distribution of the wedge between the

respondent’s perceived social norms and the actual shares in wave 1. Panel A shows people’s belief

about the share of Americans who say that they try to fight global warming. Panel B shows people’s

belief about the share of Americans who say that one should fight global warming. The red vertical

line indicates the actual shares from wave 1.
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Figure A.4: Perceived prevalence of concrete climate-friendly behaviors
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Notes: This figure shows the distribution of behavior beliefs in wave 1 for concrete climate-friendly

behaviors. Each panel shows the distribution of people’s beliefs about the share of Americans who

say that they engage in the specific climate-friendly behavior indicated in the title of the panel. The

solid red line indicates the average belief. The dashed blue line indicates the actual share of Americans

engaging the behavior.
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Figure A.5: Perceived prevalence of norms for concrete climate-friendly behavior
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Notes: This figure shows the distribution of norms beliefs in wave 1 for concrete climate-friendly behav-

iors. Each panel shows the distribution of people’s beliefs about the share of Americans who say that

one should engage in the specific climate-friendly behavior. The solid red line indicates the average

belief. The dashed blue line indicates the actual share of Americans saying that one should engage in

the behavior indicated in the title of the panel.
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Table A.4: Relationship of abstract and specific perceived norm measures

(1) (2) (3) (4) (5) (6)

Restrict meat
consumption

Avoid taking

flights
Use car

alternatives

Use green

electricity

Adapt shopping

behavior
Political

engagement

Panel A: Behavior

Behavior belief 0.477*** 0.362*** 0.471*** 0.421*** 0.480*** 0.468***

(0.021) (0.022) (0.021) (0.021) (0.020) (0.020)

N 1,994 1,993 1,993 1,994 1,992 1,993

R2 0.228 0.131 0.222 0.178 0.231 0.219

Panel B: Norms

Norms belief 0.410*** 0.340*** 0.454*** 0.416*** 0.471*** 0.448***

(0.021) (0.021) (0.021) (0.020) (0.020) (0.020)

N 1,994 1,993 1,993 1,994 1,992 1,993

R2 0.168 0.116 0.206 0.174 0.222 0.201

Notes: This table shows OLS regression estimates using respondents from wave 1. All coefficients can

be interpreted as Pearson correlation coefficients. The dependent variables in Panel A are beliefs about

the share of Americans who engage in the concrete climate-friendly behavior indicated in the column

header. The dependent variables in Panel B are beliefs about the share of Americans who say that one

should engage in the concrete climate-friendly behaviors. “Behavior belief” is the respondent’s belief

about the share of Americans who fight global warming. “Norms belief” is the respondent’s belief about

the share of Americans who one should fight global warming. All beliefs are standardized to have a

mean of zero and a standard deviation of one.

* p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses.
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Table A.5: Treatment effects on climate donations and posterior beliefs: No controls

(1) (2) (3)

Donation ($) Behavior belief (post.) Norms belief (post.)

Behavior treatment 12.852*** 0.285*** 0.244***

(4.824) (0.031) (0.031)

Norms treatment 17.485*** 0.374*** 0.355***

(4.857) (0.031) (0.031)

N 5,991 5,988 5,976

Control group mean 249.31 0 0

z-scored No Yes Yes

Notes: This table shows OLS regression estimates using respondents from wave 2. “Behavior treatment”

is a binary indicator taking value one for respondents who received information about the share of

Americans who try to fight global warming. “Norms treatment” is a binary indicator taking value one

for respondents who received information about the share of Americans who say that one should try

to fight global warming. “Behavior belief” is an index of six post-treatment beliefs about the share of

Americans engaging in concrete climate-friendly behaviors to fight global warming. “Norms belief” is

an index of six post-treatment beliefs about the share of Americans who say that one should engage

in concrete climate-friendly behaviors to fight global warming. Both indices are standardized to have

a mean of zero and a standard deviation of one in the control group.

* p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses.
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Table A.6: Treatment effect heterogeneity: Climate change “denier”

Dependent variable: Donation ($)

Interactant:

(1) (2) (3) (4) (5)
No trust
in science

No scientific
consensus

Not
concerned

Not a
threat

Caused by
nature

Panel A: Behavior treatment

Treatment (a) 2.733 1.335 1.004 1.895 0.122

(5.661) (5.392) (5.007) (5.085) (5.082)

Treatment x Interactant (b) 18.268* 22.561** 33.200*** 29.943*** 38.333***

(9.357) (10.126) (10.410) (10.330) (10.466)

Interactant -91.364*** -82.718*** -140.489*** -128.326*** -127.592***

(7.145) (7.472) (7.751) (7.710) (7.865)

Linear combination (a + b) 21.001*** 23.896*** 34.204*** 31.837*** 38.455***

(7.444) (8.568) (9.121) (8.981) (9.144)

N 3,978 3,978 3,978 3,978 3,978

Controls Yes Yes Yes Yes Yes

Panel B: Norms treatment

Treatment (a) 13.000** 8.245 10.241** 9.397* 11.639**

(5.667) (5.460) (4.987) (5.069) (5.053)

Treatment x Interactant (b) 7.751 21.274** 14.928 14.560 14.569

(9.353) (10.044) (10.406) (10.398) (10.386)

Interactant -89.976*** -80.385*** -139.925*** -127.516*** -128.427***

(7.140) (7.465) (7.742) (7.726) (7.852)

Linear combination (a + b) 20.751*** 29.519*** 25.169*** 23.957*** 26.208***

(7.442) (8.431) (9.136) (9.084) (9.082)

N 4,000 4,000 4,000 4,000 4,000

Controls Yes Yes Yes Yes Yes

Notes: This table shows OLS regression from wave 2. The dependent variable is the donation to the climate

charity ($). It is regressed on a treatment dummy for the behavior treatment (Panel A) and the norm

treatment (Panel B), respectively, an interactant that varies across columns, and its interaction with the

treatment dummy. Interactants are indicated by the column header. Each interactant is a binary variable

taking value one. “No trust in science” means that the respondent trusts climate scientists “a moderate

amount”, “a little” or not at all (on a five-point Likert scale). “No scientific consensus” means that the

respondent thinks that most scientists think that global warming is not happening or that there is no con-

sensus among scientists. “Not concerned” means that the respondent is “not very worried’ or “not at all

worried” about global warming (on a four-point Likert scale). “Not a threat” means that the respondent

thinks that global warming will do “only a little” or no harm at all (on a four-point Likert scale). “Caused

by nature” means that the respondent thinks that global warming is caused by natural activities.

* p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses.
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Table A.7: Treatment effect heterogeneity: Climate change “denier” – Robustness to con-

trolling for the interaction between treatment and prior beliefs

Dependent variable: Donation ($)

Interactant:

(1) (2) (3) (4) (5)
No trust
in science

No scientific
consensus

Not
concerned

Not a
threat

Caused by
nature

Panel A: Behavior treatment

Treatment (a) 9.683 9.228 12.670 13.362 13.353

(13.391) (13.147) (12.671) (12.741) (12.617)

Treatment x Interactant (b) 17.090* 21.511** 32.559*** 29.391*** 38.440***

(9.420) (10.142) (10.464) (10.379) (10.424)

Interactant -89.111*** -80.718*** -138.804*** -126.678*** -127.584***

(7.202) (7.502) (7.782) (7.742) (7.823)

Linear combination (a + b) 26.772** 30.739** 45.229*** 42.753*** 51.793***

(13.242) (13.961) (13.740) (13.726) (13.967)

N 3,978 3,978 3,978 3,978 3,978

Controls Yes Yes Yes Yes Yes

Treatment x Prior Yes Yes Yes Yes Yes

Panel B: Norms treatment

Treatment (a) 27.580* 18.851 22.250 25.774* 26.725*

(15.650) (15.657) (15.042) (15.231) (14.881)

Treatment x Interactant (b) 5.596 18.748* 13.119 13.138 13.001

(9.481) (10.173) (10.688) (10.649) (10.508)

Interactant -84.081*** -74.126*** -134.167*** -121.945*** -123.874***

(7.214) (7.569) (7.935) (7.871) (7.927)

Linear combination (a + b) 33.176** 37.599** 35.370** 38.912*** 39.726***

(14.660) (15.099) (14.536) (14.745) (14.640)

N 4,000 4,000 4,000 4,000 4,000

Controls Yes Yes Yes Yes Yes

Treatment x Prior Yes Yes Yes Yes Yes

Notes: This table shows OLS regression from wave 2. The dependent variable is the donation to the climate

charity ($). It is regressed on a treatment dummy for the behavior treatment (Panel A) and the norm treat-

ment (Panel B), respectively, an interactant that varies across columns, and its interaction with the treat-

ment dummy. Interactants are indicated by the column header. Each interactant is a binary variable taking

value one. “No trust in science” means that the respondent trusts climate scientists “a moderate amount”,

“a little” or not at all (on a five-point Likert scale). “No scientific consensus” means that the respondent

thinks that most scientists think that global warming is not happening or that there is no consensus among

scientists. “Not concerned” means that the respondent is “not very worried’ or “not at all worried” about

global warming (on a four-point Likert scale). “Not a threat” means that the respondent thinks that global

warming will do “only a little” or no harm at all (on a four-point Likert scale). “Caused by nature” means

that the respondent thinks that global warming is caused by natural activities. All regressions include the

corresponding prior belief and the interaction between the treatment indicator and the prior belief.

* p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses.
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Table A.8: Preferences and universal values explain the partisan gap

Donation ($) Policy support

(1) (2) (3) (4)

Democrat 74.323*** 46.084*** 0.923*** 0.709***

(6.523) (6.279) (0.041) (0.040)

N 1,993 1,976 1,993 1,979

R2 0.086 0.275 0.221 0.337

Demographic controls Yes Yes Yes Yes

Preferences and moral universalism Yes Yes

Notes: This table shows OLS regression estimates using respondents from wave 1. “Democrat” is a bi-

nary indicator taking value one if respondents identify with the Democrat party. We include our stan-

dard set of demographic controls: gender (indicator), age (continuous), log income, college degree

(indicator), employment (indicator), and census region (three indicators). The dependent variable in

columns 1–2 are donations, whereas the dependent variable in columns 3–4 is our standardized in-

dex of support for policies to fight global warming.

* p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses.
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Figure A.6: Treatment effect heterogeneity by perceived social norms: Non-parametric

estimates
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Notes: This figure shows the results from a non-linear interaction analysis using the interflex package

(Xu et al., 2017; Hainmueller et al., 2019) and restricting the sample to respondents from wave 2. The

left panel excludes respondents in the norms treatment, while the right panel excludes respondents

in the behavior treatment. The dashed lines at the bottom of each panel plot the distribution of the

pre-treatment belief. 95% confidence intervals using robust standard errors are shown. Both panels

show results without including additional controls.
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Figure A.7: Heterogeneity by “climate change denier”: Political outcomes

*

***

***

**

**

Trust in
science?

Scientific
consensus about
global warming?

Worried about
global warming?

Global warming
is a threat?

Global warming
is

human-caused?
-.1 0 .1 .2 .3

Standard deviations

Yes No

Behavior treatment

n.s.

**

***

**

**

Trust in
science?

Scientific
consensus about
global warming?

Worried about
global warming?

Global warming
is a threat?

Global warming
is

human-caused?
-.1 0 .1 .2 .3

Standard deviations

Yes No

Norms treatment
 Panel A: Policies

n.s.

n.s.

n.s.

n.s.

*

Trust in
science?

Scientific
consensus about
global warming?

Worried about
global warming?

Global warming
is a threat?

Global warming
is

human-caused?
-.1 0 .1 .2 .3

Standard deviations

Yes No

Behavior treatment

n.s.

**

**

n.s.

n.s.

Trust in
science?

Scientific
consensus about
global warming?

Worried about
global warming?

Global warming
is a threat?

Global warming
is

human-caused?
-.1 0 .1 .2 .3

Standard deviations

Yes No

Norms treatment
 Panel B: Actions

n.s.

**

**

n.s.

**

Trust in
science?

Scientific
consensus about
global warming?

Worried about
global warming?

Global warming
is a threat?

Global warming
is

human-caused?
-.1 0 .1 .2 .3

Standard deviations

Yes No

Behavior treatment

*

**

***

*

*

Trust in
science?

Scientific
consensus about
global warming?

Worried about
global warming?

Global warming
is a threat?

Global warming
is

human-caused?
-.1 0 .1 .2 .3

Standard deviations

Yes No

Norms treatment
 Panel C: Both

Notes: This figure shows treatment effects in different subsamples using respondents from wave 2.

Panel A shows treatment effects on the policy support index, Panel B shows treatment effects of the

action index, and Panel C shows treatment effects on the joint index. 95% confidence intervals are

shown. Each panel shows estimates for the subsample of climate change deniers – e.g., those who

have no trust in science or do not believe in human-caused global warming – and the subsample of

respondents who are not skeptical of climate change. “Trust in science” means that the respondent

trust climate scientists “a lot” or “a great deal” (on a five-point Likert scale). “Scientific consensus about

global warming” means that the respondent thinks that most scientists think that global warming is

happening. “Worried about global warming” means that the respondent is “somewhat worried’ or “very

worried” about global warming (on a four-point Likert scale). “Global warming is a threat” means that

the respondent thinks that global warming will do “a moderate amount” or ”a great deal” of harm (on

a four-point Likert scale). “Global warming is human-caused” means that the respondent thinks that

global warming is caused by human activities. 43



Appendix B Questionnaire

This appendix presents the main survey blocks, following the order of exposition in the

paper. The full questionnaire containing all questions administered as part of this study

can be downloaded from https://osf.io/chvy6/.

B.1 Measuring individual willingness to fight climate change

A decision about money

Please pay special attention to the next question in which you will make a decision about

money. We will randomly select 25 respondents. If you are among them, your decision

will be a real decision. The decision will be implemented and you can receive up to $450.

Your decision

Here is the decision: You can divide $450 between yourself and a charitable organization

that fights global warming. The amount that you keep for yourself will be added to your

account. The amount that you donate will go to the award-winning charity atmosfair.

atmosfair actively contributes to CO2 mitigation by promoting, developing and financing

renewable energies worldwide. In this way, a donation saves CO2 that would otherwise

be created by fossil fuels. atmosfair spends around $12 million per year to fight global

warming and uses less than 5% of donated funds to cover administrative costs. You can

find more information on atmosfair here.

It costs about $450 to offset the yearly CO2 emissions of a typical US citizen. This number

is calculated as follows: It costs about $28 to prevent 1 ton of CO2 emissions. The World

Bank estimates that a typical US citizen causes about 16 tons of CO2 emissions per year.

How much of the $450 would you like to donate to atmosfair?
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B.2 Introducing bonus scheme

Bonus payment possible

There are several questions in this survey, in which we will ask you to guess how other

respondents answered a question. These questions are flagged with the sign:

You can earn a bonus of $1. This works as follows: We will randomly select one of the

flagged questions. Your response to this question is considered as correct if it differs at

most by three from the correct number you are asked to guess. If your response to this

question is correct, $1 will be added to your account.

B.3 Measuring perceived social norms

Do you try to fight global warming?

[Yes/No]

Do you think that people in the United States should try to fight global warming?

[Yes/No]

[PAGE BREAK]

The questions on this page are bonus questions. This means that you can earn additional

money if you answer them correctly.

As part of this research project, we recently surveyed many people in the United States

and asked them the same questions. Respondents come from all parts of the population

and their responses represent the views and attitudes of people in the United States.

What do you think? Out of 100 people we asked, how many stated that...

a) ... they try to fight global warming?

b) ... they think that people in the United States should try to fight global warming?
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B.4 Treatments: Shifting perceived social norms

B.4.1 Behavior treatment

What do other people in the United States do?

We recently surveyed 2,000 people in the United States and asked them whether they

try to fight global warming. Respondents come from all parts of the population and their

responses represent the views and attitudes of people in the United States. On the next

page, you will learn how they responded. Please read the information carefully.

[PAGE BREAK]

We asked 2,000 Americans: Do you try to fight global warming? Yes or no?

Here are the results:
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B.4.2 Norms treatment

What do other people in the United States think?

We recently surveyed 2,000 people in the United States and asked them whether they

think people in the US should try to fight global warming. Respondents come from all

parts of the population and their responses represent the views and attitudes of people

in the United States. On the next page, you will learn how they responded. Please read

the information carefully.

[PAGE BREAK]

We asked 2,000 Americans: Do you think that people in the United States should

try to fight global warming? Yes or no?

Here are the results:
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B.5 Measuring posterior beliefs

The questions on this page are bonus questions. This means that you can earn additional

money if you answer them correctly.

As part of this research project, we recently surveyed many people in the United States

and asked them the same questions. Respondents come from all parts of the population

and their responses represent the views and attitudes of people in the United States.

We asked respondents to state whether they have taken different actions to fight

global warming over the last year.

What do you think? Out of 100 people we asked, how many stated that...

a) ... restrict their meat consumption?

b) ... avoid taking flights?

c) ... regularly use environmentally-friendly alternatives to their private car such as

walking, cycling, taking public transport or car-sharing?

d) ... receive electricity only from green/renewable sources (e.g., solar energy or wind

power)?

e) ... adapt their shopping behavior to the carbon footprint of products?

f) ... politically support the fight against global warming, e.g. participate in a demon-

stration, sign a letter, or support a political organization?

[PAGE BREAK]

Do you think that people in the United states should...

a) ... restrict their meat consumption?

b) ... avoid taking flights?

c) ... regularly use environmentally-friendly alternatives to their private car such as

walking, cycling, taking public transport or car-sharing?
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d) ... receive electricity only from green/renewable sources (e.g., solar energy or wind

power)?

e) ... adapt their shopping behavior to the carbon footprint of products?

f) ... politically support the fight against global warming, e.g. participate in a demon-

stration, sign a letter, or support a political organization?

[PAGE BREAK]

The questions on this page are bonus questions. This means that you can earn additional

money if you answer them correctly.

What do you think? Out of 100 people we asked the same questions, how many stated

that they think that people in the United States should...

a) ... restrict their meat consumption?

b) ... avoid taking flights?

c) ... regularly use environmentally-friendly alternatives to their private car such as

walking, cycling, taking public transport or car-sharing?

d) ... receive electricity only from green/renewable sources (e.g., solar energy or wind

power)?

e) ... adapt their shopping behavior to the carbon footprint of products?

f) ... politically support the fight against global warming, e.g. participate in a demon-

stration, sign a letter, or support a political organization?
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B.6 Measuring climate change skepticism

In general, how much do you trust scientists who do research on global warming?

a) A great deal

b) A lot

c) A moderate amount

d) A little

e) Not at all

Which comes closest to your own view?

a) Most scientists think global warming is happening.

b) There is a lot of disagreement among scientists about whether or not global warm-

ing is happening.

c) Most scientists think global warming is not happening.

How worried are you about global warming?

a) Very worried

b) Somewhat worried

c) Not very worried

d) Not at all worried

How much do you think global warming will harm people in the United States?

a) Not at all

b) Only a little

c) A moderate amount

d) A great deal

Do you think that global warming is mainly...?

a) a result of human activities

b) a result of natural causes
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B.7 Measuring policy support and political engagement

Taken from the detailed politics module developed as part of the Climate Change in the

American Mind Project (Howe et al., 2015).

Policy support

How much do you support or oppose the following policies?

Strongly support / Somewhat support / Somewhat oppose / Strongly oppose

a) Fund more research into renewable energy sources, such as solar and wind power.

b) Regulate carbon dioxide (the primary greenhouse gas) as a pollutant.

c) Set strict carbon dioxide emission limits on existing coal-fired power plants to

reduce global warming and improve public health. Power plants would have to

reduce their emissions and/or invest in renewable energy and energy efficiency.

The cost of electricity to consumers and companies would likely increase.

d) Require fossil fuel companies to pay a carbon tax and use the money to reduce

other taxes (such as income tax) by an equal amount.

e) Require electric utilities to produce at least 20% of their electricity from wind,

solar, or other renewable energy sources, even if it costs the average household an

extra $100 a year.

f) Provide tax rebates for people who purchase energy-efficient vehicles or solar pan-

els.

How much do you agree or disagree with the following statements?

Strongly agree / Somewhat agree / Somewhat disagree / Strongly disagree

a) Schools should teach our children about the causes, consequences, and potential

solutions to global warming.
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Political engagement

How likely would you be to do each of the following things?

Definitely would / Probably would / Probably would not / Definitely would not

a) Vote for a candidate for public office because of their position on global warming.

b) Publicly display t-shirt, bumper sticker, button, wrist band, or sign about global

warming.

c) Donate money to an organization working on global warming.

d) Volunteer your time to an organization working on global warming.

e) Write letters, email, or phone government officials about global warming.

f) Meet with an elected official or their staff about global warming.

g) Support an organization engaging in non-violent civil disobedience against corpo-

rate or government activities that make global warming worse.

h) Personally engage in non-violent civil disobedience (e.g., sit-ins, blockades, or tres-

passing) against corporate or government activities that make global warming

worse.

i) Attend a political rally, speech, or organized protest about global warming.

j) Write a letter to the editor of a newspaper or magazine or call a live radio or TV

show to express an opinion about global warming.

k) Share information about global warming on social media.
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Appendix C Construction of Variables

C.1 Measuring economic preferences

We administer the Global Preferences Survey (GPS) and follow the methodology de-

scribed in Falk et al. (2018a) to obtain detailed individual-level measures of economic

preferences. More information on the construction of the variables can be found below.

1. Patience. The measure of patience (or time preference) is derived from the com-

bination of responses to two survey measures, one with a quantitative and one

with a qualitative format. The quantitative survey measure consists of a series of

five interdependent hypothetical binary choices between immediate and delayed

financial rewards. In each of the five questions, participants have to decide be-

tween receiving a payment today or a larger payment in 12 months. The quali-

tative measure of patience is given by the respondents’ self-assessment regarding

their willingness to wait on an eleven-point Likert scale, asking “how willing are

you to give up something that is beneficial for you today in order to benefit more

from that in the future?”.

2. Risk Taking. Risk preferences are also elicited through a series of related quan-

titative questions as well as one qualitative question. Just as with patience, the

quantitative measure consists of a series of five binary choices. Choices are be-

tween a fixed lottery, in which the individual could win x or zero, and varying

sure payments, y . The qualitative item asks for the respondents’ self-assessment

of their willingness to take risks on an eleven-point scale (“In general, how willing

are you to take risks?”).

3. Positive Reciprocity. Positive reciprocity is measured using one quantitative item

and one qualitative question. First, respondents are presented a choice scenario in

which they are asked to imagine that they got lost in an unfamiliar area and that

a stranger – when asked for directions – offered to take them to their destination.

Respondents are then asked which out of six presents (worth between 10 and 60

dollars) they would give to the stranger as a “thank you”. Second, respondents are

asked to provide a self-assessment about how willing they are to return a favor on

an eleven-point Likert scale.

4. Negative Reciprocity.Negative reciprocity is elicited through three self-assessments.

First, respondents are asked howwilling they are to take revenge if they are treated

very unjustly, even if doing so comes at a cost (Likert scale, 0-10). The second and

third items probe respondents about their willingness to punish someone for unfair

behavior, either towards themselves or a third person.

53



5. Altruism. Altruism is measured through a combination of one qualitative and one

quantitative item, both of which are related to donations. The qualitative ques-

tion asks respondents how willing they would be to give to good causes without

expecting anything in return on an eleven-point scale. The quantitative scenario

depicts a situation in which the respondent unexpectedly receives 1,600 dollars

and is asked to state how much of this amount they would donate.

6. Trust. The trust measure is based on one item, which asks respondents whether

they assume that other people only have the best intentions (Likert scale, 0-10).

For each economic preference, the survey items are combined into a single preference

measure. More specifically, each preference is computed by (i) calculating the z-scores

of each survey item at the individual level and (ii) weighting these z-scores using the

weights provided in Table C.1. For ease of interpretation, each preference measure is

standardized to have a mean of zero and a standard deviation of one.

Table C.1: GPS Survey Items and Weights

Preference Item description Weight

Patience Intertemporal choice sequence using staircase method 0.712

Self-assessment: willingness to wait 0.288

Risk taking Lottery choice sequence using stair case method 0.473

Self-assessment: willingness to take risks in general 0.527

Positive Gift in exchange for help 0.515

reciprocity Self-assessment: willingness to return a favor 0.485

Negative Self-assessment: willingness to take revenge 0.374

reciprocity Self-assessment: willingness to punish unfair behavior toward self 0.313

Self-assessment: willingness to punish unfair behavior toward others 0.313

Altruism Donation decision 0.635

Self-assessment: willingness to give to good causes 0.365

Trust Self-assessment: people have only the best intentions 1
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C.2 Measuring universal moral values

Moral Foundation Theory posits that people’s moral concerns can be split into five foun-

dations:

1. Care/Harm. This foundation measures the extent to which people care about the

weak and try to keep others away from harm.

2. Fairness/Reciprocity. This measure captures the importance of equality, justice,

rights and autonomy.

3. In-group/Loyalty. This foundation captures the extent to which people emphasize

loyalty to the "in-group" (family, country) and how morally relevant betrayal is.

4. Authority/Respect. This foundation measures how important respect for authority,

tradition and order is.

5. Purity/Sanctity. This measure captures the importance of ideas related to purity,

disgust and traditional religious attitudes.

To obtain measures of the five foundations, we administer the Moral Foundations Ques-

tionnaire. In this survey, each moral foundation is measured using six different survey

items. Respondents are either asked to assess the moral relevance of certain behaviors,

or they are asked if they agree with certain moral value statements. All the questions are

answered on a Likert scale (0–5). Table C.2 provides an overview of the specific items

that are included in each foundation. In order to construct the final scores, responses

are summed.

To construct a measure of the relative importance of universal versus communal

moral values, we follow the approach described in Enke (2020):

Relative importance of universal values (1)

= Universal values−Communal values (2)

= Harm/Care+ Fairness/Reciprocity− In-group/Loyalty−Authority/Respect (3)

To ease interpretation, the resulting measure is standardized to have a mean of zero

and a standard deviation of one.
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Table C.2: Survey items: Moral Foundations Questionnaire

Moral Relevance Agreement with Statement

Harm/care Emotional suffering Compassion with suffering crucial virtue

Care for weak and vulnerable Hurt defenseless animal is the worst thing

Cruelty Never right to kill human being

Fairness/reciprocity Treat people differently Laws should treat everyone fairly

Act unfairly Justice most important requirement for society

Deny rights Morally wrong that rich children inherit a lot

In-group/loyalty Show love for country Proud of country’s history

Betray group Be loyal to family even if done something wrong

Lack of loyalty Be team player, rather than express oneself

Authority/respect Lack of respect for authority Children need to learn respect for authority

Conform to societal traditions Men and women have different roles in society

Cause disorder Soldiers must obey even if disagree with order

Purity/sancity Violate standards of purity Not do things that are disgusting

Do something disgusting Call acts wrong if unnatural

Act in a way that God would approve Chastity is an important virtue

Note: For the items in column 1, respondents are asked to state to what extent these considerations are morally

relevant (Likert scale from 0 to 5). For the items in column 2, respondents are asked to state whether they agree

or disagree with the statements (Likert scale from 0 to 5).
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