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Abstract

In the coming century, average temperatures are predicted to increase by 2.5 to ten
degrees Fahrenheit as a result of climate change. Yet citizens around the world vary in
their perceptions of how serious the threat of rising temperatures actually is. I argue
that variation in the perceived seriousness of climate change reflects the degree to which
individuals internalize the welfare of others in society besides themselves. I describe
two models of “other-regarding” preferences: inequity aversion and social welfare maxi-
mization. Inequity averse individuals prioritize the welfare of those worst off in society.
Social welfare maximizers act to improve the welfare of their own community. To test
these arguments I construct measures of each characteristic using principal components
analysis. Empirical tests support the argument: individuals who exhibit high levels
of inequity aversion or social welfare maximization are more likely to express serious
concern about global warming.
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“There’s one issue that will define the contours of this century more dramatically than any

other, and that is the urgent threat of a changing climate.” - Barack Obama

1 Introduction

In the coming century, average temperatures are predicted to increase by 2.5 to ten degrees

Fahrenheit as a result of climate change. Sea levels are projected to rise by one to four feet,

while the Arctic Circle will be ice-free for parts of the year by mid-century. As a result of

these changes, flooding is predicted in many of the world’s major cities, including New York,

London, and Shanghai.1 Warming temperatures are also projected to increase the frequency

and intensity of droughts, heat waves, and hurricanes and disrupt patterns of agricultural

growth and harvest around the world.2 Scientists warn that if emissions do not slow by the

year 2020 these changes to the earth’s atmosphere may be dire and irreversible (Figueres

et al., 2017).

Sympathetic political elites have branded climate change the defining policy challenge of a

generation (Moon, 2014). Yet high profile calls for action have produced mixed results in

mobilizing global public opinion. While the majority of global citizens recognize the dangers

of climate change, across a range of surveys only one in two respondents identify the threat

as one that is “very serious” (Wike, 2016). This variation in perceived seriousness may be

a crucial obstacle to mitigation progress since climate change must vie with other salient

issues for the attention of voters and, by implication, policy makers themselves.

Why is the threat of global climate change more concerning to some citizens than others? I

argue that altruism, or “social” preferences, plays a key role in shaping an individual’s concern
1Recent studies suggest that Pacific Island nations may already be experiencing significant shoreline

recession (Albert et al., 2016).
2See https://climate.nasa.gov/effects/
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about rising temperatures. Despite the environmental magnitude of its effects, individual-

level impacts of climate change remain difficult to predict and not anticipated to materialize

for many years to come. Uncertainty about individual-level effects may lead citizens to

discount the dangers of climate change if they are motivated solely by their own self-interest.

In contrast, individuals who place high value on the wellbeing of others internalize a greater

proportion of climate change costs, offsetting individual-level uncertainty and leading to

greater levels of expressed concern.

Drawing on advances in behavioral economics, I conceptualize two models of altruistic behav-

ior, defined by the social groups to which an individual’s concern is directed. Inequity averse

individuals prefer to reduce disparities between the best- and worst-off members of society

and are thus particularly concerned with the welfare of those less fortunate than themselves

(Gintis et al., 2003). Social welfare maximizers in contrast value the overall wellbeing of

their communities and act to improve the lot of those closest to themselves (Engelmann and

Strobel, 2004). Both models of altruism lead an individual to internalize a greater proportion

of the costs of global climate change, leading to higher issue salience all else equal.

I test these arguments using data from the World Values Survey on the percieved serious-

ness of climate change across 58 countries. Surveys were administered from 2005 to 2009

as part of the fourth wave of the WVS, which included a question asking respondents to

directly assess the seriousness of global warming. To operationalize inequity aversion and

social welfare maximization I identify survey questions measuring aspects of each and use

principal components analysis to construct corresponding measures. I use logistic regression

to investigate the relationship between these variables and concern about global warming.

Overall, I find that both inequity aversion and social welfare maximization have a positive

and statistically significant association with concern about global warming, controlling for

both the economic impacts of climate change and a range of individual-level demographic

covariates. The results are robust to a range of alternative specifications. I also explore
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alternative explanations for climate change salience finding support for several that have

been advanced by existing literature. Yet taking these explanations into account does not

dampen the main findings that inequity aversion and social welfare maximization are strongly

correlated with expressed concern about global warming.

This work has implications for the study of climate change preferences as well as the role of

altruism more broadly in international political economy. The majority of existing work on

climate change preferences has focused on the role of partisanship or personal experience in

shaping individual perceptions of climate change. Partisanship has been shown to be a robust

correlate of belief in climate change though explanations for this relationship vary (Hornsey

et al., 2016; Guber, 2012; Mccright and Dunlap, 2011). Personal exposure to extreme weather

events - including unusual precipitation or temperatures as well as natural disasters - may

increase an individual’s assessment of the likelihood that climate change will affect them

personally leading to higher salience (Konisky et al., 2016; Borick and Rabe, 2014; Egan and

Mullin, 2012). Both explanations operate through perceptions of the likelihood that climate

change will occur.

While compatible with both of these explanations, the theory advanced here builds on this

literature by exploring how the actual costs of climate change shape individual preferences.

Given a low individual probability of being affected by climate change, a key determinant

of concern is the extent to which an individual internalizes the welfare of other members of

society and thus the broader costs of temperature change. Environmental sociologists have

long studied the role of “social value orientation” in determining an individual’s propensity

to adopt pro-environmental positions (Steg and De Groot, 2012). I build on this work too

by providing a richer account of other-regarding preferences, highlighting two paths through

which altruism may impact preferences: inequity aversion and social welfare maximization.

As such this work also contributes to a burgeoning literature on behavior in international

relations (Hafner-Burton et al., 2017; Kertzer and Rathbun, 2015).
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The following section conceptualizes two models of altruistic behavior and relates them to

individual preferences over climate change policy. Section three describes my research design,

including the data used for the analysis and the estimation of variables corresponding to each

behavioral characteristic. Section four describes the results of the regression analysis, and a

final section concludes.

2 Behavioral Explanations for Climate Change Salience

Preferences in the domain of climate change policy may be particularly influenced by be-

havioral characteristics due to the uncertainty attached to anticipated material costs at the

individual level. Not only are these costs difficult to forecast, they are not projected to

materialize for many years (perhaps decades) to come. The costs of global climate change -

reflecting increased hurricane intensity, real estate losses, increased drought, and rising en-

ergy prices - are significant in the aggregate, projected to reach 15% of U.S. GDP by the year

2050 (Ackerman et al., 2008). Still from the perspective of an average citizen, the likelihood

of being impacted by these events is subject to great uncertainty.

In light of this uncertainty, existing research places particular emphasis on factors which

impact an individual’s evaluation of climate change risks. In particular, the literature has

emphasized two factors that moderate individual perceptions of the likelihood of being per-

sonally affected by climate change. First, an extensive literature documents a persistent

correlation between partisanship and belief in the phenomenon of global warming. Second,

a number of studies have explored how exposure to extreme weather may increase concern

about global warming (Egan and Mullin, 2017).

In contrast I focus on how perceptions of climate change costs impact individual assessments

of the dangers of climate change, advancing a behavioral theory in which individuals vary
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in the extent to which they internalize the well-being of others in society. I highlight two

models of altruistic, or “social” preferences.3 Inequity aversion impacts perceptions of climate

change salience since individuals with these preferences value not only their own welfare, but

also the welfare of those who are worst off in society, exactly those citizens who are likely to

suffer the most from the effects of rising temperatures. Social welfare maximization similarly

affects climate change preferences since individuals who value the welfare of their surrounding

community will internalize a greater share of the costs of environmental change.

2.1 Inequity Aversion

In discussions of altruism it is commonly assumed to be directed towards those less fortunate

than ourselves. Rawls’ (1971) maximin principle of justice emphasizes the maximization of

the welfare of the worst-off member of society. A number of scholars have developed mod-

els of such maximin preferences, assuming that altruistic individuals internalize this moral

imperative (Engelmann and Strobel, 2004; Yaari and Bar-Hillel, 1984). Inequity aversion

represents a more general approach to the same phenomenon: inequity averse individuals

are those who exhibit both altruism to those less fortunate and jealousy to those more

fortunate than themselves (Fehr and Schmidt, 1999).

Behavioral economists have studied inequity aversion extensively in experimental settings,

demonstrating its pervasive usefulness as a model of social behavior. Experimentally, in-

equity aversion is captured by the commonly-studied dictator game in which a player is

given some fixed allocation and asked to determine how much she would like to give to an

anonymous opponent (Kahneman et al., 1986; Forsythe et al., 1994). The prediction for

purely self-interested players is to keep the entire allocation for oneself and give nothing to
3I define altruism in its broadest form following Rotemberg (2014) as a situation in which an individual’s

welfare depends on both his own welfare and that of another’s. This definition implies that individual’s
care intrinsically about the welfare of others in contrast to alternative models where altruism is used in-
strumentally, such as where an individual expects to benefit at a later date from building a reputation for
altruism.
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one’s opponent since there is no benefit from doing so except to reduce inequality between

players. Since its introduction, the dictator game has been studied in a wide range of con-

texts and its primary results are well-established. A recent meta-study of 129 published

and unpublished studies of the dictator game, finds an average give rate of 28.3% (Engel,

2011).4,5

In addition to these behavioral studies, recent literature has also adopted neuroimaging as a

means to explore how brain activations might respond to opportunities for altruism or the

presence of inequality. This work documents brain activations during altruistic behavior,

particularly in the dorsal and ventral striatum, that exhibit substantial overlap with those

observed in other studies of anticipated monetary reward. This evidence suggests that pref-

erences for “social rewards” may be fundamentally similar to those for monetary rewards and

point to a possible biological explanation for social preferences (Fehr and Camerer, 2007).

Subsequent studies have examined the impact of inequity in particular on brain activation.

These studies document activity in the ventromedial prefrontal cortex, the ventral striatum

(Tricomi et al., 2010) and the insular cortex (Dawes et al., 2012), areas primarily associated

with empathetic reactions.

Finally, a growing body of scholarship has begun to highlight the role of inequity aversion

in determining preferences in applied political settings. In particular, Lü et al. (2012) study

the effects of inequity aversion on individuals’ support for trade protectionism in the United

States and China. Using a survey experiment design, the authors find that support for trade

protection is much higher for sectors in which workers are described as being economically

worse off than the survey respondent. Analyzing survey and experimental data from Ger-
4This is consistent with earlier surveys, such as Camerer and Fehr (2002) which estimated an average

give rate of 20% with modal values ranging from zero to 50%.
5An enduring concern with such experiments is that they may not correspond to actual behaviors outside

the laboratory. Benz and Meier (2006) provide some evidence that altruistic behavior in a laboratory setting
is correlated with altruistic behavior in the field. The authors collect data on student charitable donations
prior to conducting a lab experiment and then match participants’ behavior in the lab setting with their
donation history. The study finds that altruism in the lab-setting correlates at between 0.25 and 0.4 with
behavior outside of the lab.
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many during the Eurozone crisis, Bechtel et al. (2014) show that charitable giving is robustly

correlated with support for bailouts, even more so than economic self-interest. Collectively,

these studies provide strong support for the plausibility of inequity aversion as a model of

altruistic behavior.

2.2 Social Welfare Maximization

A second empirical regularity highlighted by behavioral economics is that individuals often

act to maximize overall social welfare rather than their own individual welfare. Engelmann

and Strobel (2004) define welfare-maximization as the desire to maximize the sum of all

individual payoffs. Realistically, individuals are often more likely to maximize the welfare

of the particular social, economic or political group with which they identify. Shayo (2009)

develops a model in which individuals endogenously choose to which social group they wish

to identify and as a result internalize the welfare of all members of that group.

It is worth noting that this model is closely related to the concepts of individualist versus

collectivist cultures as described in social psychology as well as the corresponding individual-

level traits of idiocentrism and allocentrism. Triandis (2001) describes individualist cultures

as those in which people are relatively autonomous from their social groups and place greater

emphasis on achieving personal goals over the goals of the group. In contrast, people in col-

lectivist cultures are highly inter-dependent and give priority to goals and norms of the

in-group. Collectivism and individualism are cultural ideal-types. In practice, individuals

“sample from both...cognitive structures depending on the situation” (Triandis, 2001). More-

over, individuals vary to a large degree in the extent to which they exhibit the characteristics

associated with their culture.

As in the case of inequity aversion, behavioral economists have explored social welfare maxi-

mization extensively in experimental settings. A generic analogy to social welfare maximiza-
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tion is the classic public goods game in which individuals are assigned an initial endowment

and given the choice between retaining it or contributing towards a public good. If enough

other players contribute then the public good is provided and all receive some additional

reward. If not enough players contribute, the contribution is lost and no public good is

provided. For selfish players, the dominant strategy is never to contribute.

Yet experimental evidence has consistently found the opposite. Caporael et al. (1989) tested

over 1,000 participants over a ten year period and reported that on average fifty one percent

of participants in the control group chose to contribute.6 Subsequent work corroborates

the notion that social identification increases generosity towards in-group members: in a

modified dictator game, subjects give more generously when informed that their opponent’s

partisan affiliation matches their own (Fowler and Kam, 2007).7

Finally, two studies suggest that preferences for welfare maximization may have important

consequences for political behavior. Dawes et al. (2011) sort experimental participants ac-

cording to their degree of social welfare maximization and find that social welfare maximizers

are more likely to engage in a variety of (self-reported) political activities, including contribut-

ing to or volunteering for a political campaign, attending local government meetings, voting,

and initiating contact with a government official. Similarly, Mansfield and Mutz (2009) find

that individuals exhibiting “sociotropic” or nationalistic sentiments are more likely to sup-

port or oppose trade barriers based on their perceived effects on social welfare. The authors

find similar effects in the context of offshore outsourcing (Mansfield and Mutz, 2013).
6See also Camerer and Fehr (2002)
7Researchers have also conducted experiments comparing individuals’ propensity for inequity aversion

and welfare maximization. Charness and Rabin (2007) show that, in contrast to expectations of inequity
aversion, individuals often act to increase inequity if doing so increases overall social welfare. Similarly,
Engelmann and Strobel (2004) find that efficiency concerns have a major impact on decision making in
simple distributional games such as the dictator game, suggesting that much of the empirical evidence
supporting inequity aversion may be confounded by social welfare concerns.
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2.3 Implications for Climate Change Salience

How do each of the variables described above relate to concern about climate change? In

this section I consider each model of other-regarding preferences and describe how the cor-

responding behavioral traits affect individual perceptions. First, inequity aversion should

increase individual concern given that the most damaging consequences of climate change

will be experienced disproportionately by the world’s poorest. In fact the 2007/2008 Human

Development Report notes that if unabated, climate change could be “ apocalyptic” for some

of the poorest people in the world (Watkins, 2007). The impact of climate change on the

poor is two-fold: the world’s poor will both be disproportionately affected by climate change

and be least able to adapt given developmental constraints.

In sub-Saharan Africa for example, climate change is expected to increase the frequency of

droughts and floods, undermining access to both clean drinking water and food security.

Climate change will also accelerate desertification, reduce crop yields, and lead to coastal

erosion undermining efforts at development in both the near- and long-term. Yet the nations

of sub-Saharan Africa are some of the least-prepared to adapt to such changes. In addition to

low GDP per capita, many countries lack social safety nets, have limited state capacity, and

resources already-strained by environmental changes (van Ardenne-van der Hoeven et al.,

2003).

Social welfare maximization also has important implications for perceptions of climate change

since those who care not only about themselves, but also their community will internalize

a greater proportion of the costs of climate change and thus take the threat more seriously.

Climate change is frequently modeled in terms of the public goods game introduced above.

The predicted failure of cooperation in public goods settings stems from the fact that indi-

viduals fail to take into account the externalities of their actions for the collective. Those

who are deeply invested in their communities will internalize a greater proportion of overall
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welfare so should be more concerned (and also more willing to support cooperation) than

otherwise.

3 Research Design

To test these arguments I use principal components analysis to construct measures of inequity

aversion and social welfare maximization. I then employ logistic regression to test for a

relationship between each variable and expressed concern about global warming. All data

comes from the fourth wave of the World Values Survey, collected between 2005 and 2009

across 58 developed and developing countries. The full list of countries included in the sample

is included in Appendix A below.

Before describing the principal components analysis in more detail, I first address an im-

portant concern regarding the use of observational data to test hypotheses regarding so-

cial preferences, namely the potential endogeneity of self-reported behavioral characteristics.

Fordham and Kleinberg (2012) make this point succinctly in the context of “sociotropic”

preferences, that is the extent to which a policy is perceived to benefit the country as a

whole, and support for free trade. If individuals judge policies by their impact on the nation

as a whole, they may be more likely to support free trade when they perceive that lower

tariffs will improve aggregate national welfare (Mansfield and Mutz, 2009). On the other

hand, if individuals oppose free trade policies for other reasons, they may also be more likely

to state that open borders will have a negative impact on national welfare. In the absence

of plausibly exogenous variation in sociotropic preferences then, no causal relationship can

be inferred from observational data alone.

Nonetheless, employing observational data in the present context has the important advan-

tage of allowing hypotheses to be tested broadly in many countries at once. Thus far the
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majority of studies on the subjet of climate change preferences have been conducted solely

within the United States, Canada, or the United Kingdom, all examples of advanced in-

dustrialized (and English-speaking) democracies.8 Employing survey data from the World

Values Survey enables extrapolation of these results to a broad sample of countries, including

both developed and developing countries across Europe, Asia, Africa, and the Americas.

Testing these arguments in cross-national context is important for at least two reasons. First,

U.S. intransigence in international climate change cooperation implies that any meaningful

movement towards the mitigation of carbon emissions will be driven by other members of

the international system. The willingness of governments throughout the world to do so will

depend in part on the distribution of domestic preferences. Thus cross-national evidence on

the determinants of climate change salience provides valuable insight into policy dynamics in

those countries most likely to take action against warming temperatures. Second, exploring

the role of behavioral factors in many diverse political environments minimizes the risk that

any observed relationship is merely an artifact of the political discourse in any particular

country.

At the same time, there are reasons to expect that the particular endogeneity described in

Fordham and Kleinberg (2012) is unlikely to bias the results of the present study. Most

importantly, I draw my behavioral measures from survey items which, to a respondent, may

reasonably appear independent of climate change policy. As described above, the items used

to measure each behavioral characteristic include aspects of ones feelings towards others, ones

community, and overall sense of moral responsibility, all broad concepts which are unlikely

to be shaped primarily, or even in part, by ones feelings about global climate change which

is, after all, one political issue among many. Moreover, the items employed are drawn from

a comprehensive survey of political and social attitudes, covering many diverse policy areas

and thus minimizing the framing effects of any one policy issue.
8Important exceptions include Lee et al. (2015), Kim and Wolinsky-Nahmias (2014), Kvaloy et al. (2012),

Sandvik (2008), and Wolf and Moser (2009).
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In the following sections I first describe the data employed in the principal components

analysis, then provide an overview of principal components analysis itself as well as the

results of preliminary diagnostics which support the suitability of PCA in the present context.

Finally I describe the construction of my behavioral measures using PCA as well as several

additional variables which I employ in the regression analysis below.

3.1 Principal Components Analysis

To estimate the two independent variables I identify questions asked by the WVS relating to

inequity aversion and social welfare maximization. I identify nine items related to inequity

aversion and ten for social welfare maximization. About half of the inequity aversion items

relate to inequality in everyday life. These include questions about the importance of helping

others, membership in charitable organizations, and the acceptability of income inequality.

The second half of the inequity aversion items relate more directly to social policy, particu-

larly to perceptions of poverty.9 Items identified as relating to social welfare maximization

question the importance of family and friends, identification with local community or na-

tion, and sense of duty towards society among other things. A complete list of the questions

included in each section is included in Appendix B.

I use principal components analysis to estimate latent dimensions corresponding to inequity

aversion and social welfare maximization from the survey data just described. Let x =

x1, ..., xn be a random vector of p items with a finite variance-covariance matrix. Define the

first principal component as the linear combination of each item with the greatest possible

variance. That is, we wish to identify an orthonormal coefficient vector a, which solves:

argmaxaV(a′x) = argmaxaa
′xx′a

9Three additional items related to perceptions and support for foreign assistance were initially identified,
but excluded due to excessive missing data (greater than 60, 000 missing observations).
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where a is subject to the constraint that a′a = 1. The variance is convex on a closed

and bounded set so the maximum is well-defined. If no items are perfectly collinear the

maximum is also unique up to a factor of −1. The solution to this problem is identified

via eigenvalue decomposition: a′xx′a = a′λa = λ. Thus the first principal component is

the eigenvector, which corresponds to the largest eigenvalue of the covariance matrix. In

analyzing multiple latent dimensions, the n’th principal component is defined as the linear

combination of all p items with maximum variance and that is orthogonal to each of the

n− 1 principal components (Vidal et al., 2016).

Before proceeding with the decomposition, I conduct two tests to determine whether or

not each set of items is likely to factor in a meaningful way. Factorability requires that

the variables be interrelated to some degree such that at least part of their variance can

be captured by a single dimension. If all items were orthogonal to one another then no

dimension reduction would be possible. Two implications follow which form the basis for

standard tests of factorability.

First, if all items are orthogonal, then the correlation matrix is equivalent to the identity

matrix. Thus we would like to show that the correlation matrix differs from the identity

matrix. To test this proposition we use Bartlett’s Test for equality of variances, where

the null hypothesis is that the correlation matrix is statistically indistinguishable from the

identidy matrix. Calculating this statistic for each of the three sets of items I reject the null

hypothesis that the correlation matrix is indistinguishable from the identity matrix at the

99% level.

Second, if items are related within, but not across, clusters then the partial correlation

matrix (the matrix containing partial correlations of each pair of variables holding all others

constant) is equivalent to the original correlation matrix. To evaluate this possibility I

construct a Kaiser-Mayer-Olkin (KMO) index for each set of items. All are between 0.52

and 0.72 (where 0.50 is the minimum threshold). I also calculate KMO statistics for each
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item independently. All individual variable scores exceed (or in two cases equal) the 0.50

threshold. In the next section I desribe the results of the principal components analysis and

construction of the resulting independent variables.

3.2 PCA Results and Interpretation

The principal components for each set of items are estimated via singular value decomposi-

tion.10 Here I present and interpret the first two components of each item set. Since each

of these components has a clearly interpretable and distinct meaning, this exercise should

increase our confidence in the construct validity of each measure used in the subsequent re-

gression analysis. I scale each principal component so that higher values reflect higher levels

of inequity aversion and social welfare maximization respectively. In each case I interpret

components in terms of the items receiving weight of greater than 0.30.

First, I consider the first and second principal components of the inquity aversion item set.

The two boxes below contain a series of statements one would expect individuals scoring

highly on these measures to endorse. The first component captures inequity aversion well,

exhibiting particular concern for those living in extreme poverty at home and abroad. The

second component expresses concern about poverty both at home and abroad, but priori-

tizes parochial problems and is surprisingly unconcerned with inequality. One interpretation

is that this dimension doesn’t represent inquity aversion (or even altruism more broadly)

at all, but rather concern for personal circumstances. Alternatively it could represent a

very localized form of inequity aversion, i.e. concern for the very poorest, but otherwise

self-interested. Since the first principal component exhibits a clearer relationship with the

underlying concept of interest, I choose this component to include in my subsequent analysis.
10Using the prcomp package in R
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Altruism 1: Incomes should be made more equal. State aid for unemployment is an

essential characteristic of democracy. The most serious problem of my own country and

of the world is people living in poverty and need.

Altruism 2: The most serious problem for the world and for my own country is people

living in poverty. My nation’s leaders should prioritize solving domestic problems over

reducing global poverty. It is not important to me to help the people around me. It is

OK if people are paid differently based on ability. Incomes do not need to be made more

equal. It is not an essential characteristic of democracy that people receive state aid for

unemployment.

Next I consider the first and second principal components extracted from the social welfare

maximization item set. Again, the first principal component bears a strong resemblance to

social welfare maximization as it is introduced above. Individuals with high scores on this

component feel responsible towards society and identify themselves with a range of social

identities. The second principal component relates primarily to family life. Again, I select

the first principal component for my analysis below since it most accurately reflects the

variable of interest.

Collective ID 1: Work is a duty towards society. I am very proud of my nationality.

I see myself as a member of my local community and as a citizen of my nation and the

world.

Collective ID 2: Family and friends are very important. We should place greater

emphasis on family life.

Subsequently, I restrict all item weights less than 0.30 to zero and re-estimate each of the
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components identified above. The weights on the remaining items remain consistent with

the initial analysis. The first principal component for the inequity aversion item set accounts

for roughly 34% of the variance in the original items. For the social welfare maximization,

the selected principal component accounts for 23%. Finally, I project the original response

data onto the identified dimensions to create two new variables, InequityAversion and

SocialWelfare.

3.3 Additional Variables

My dependent variable in the subsequent analysis is the respondent’s answer to the following

World Values Survey question:

“Now let’s consider environmental problems in the world as a whole. Please, tell me how

serious you consider each of the following to be for the world as a whole. Is it very serious,

somewhat serious, not very serious or not serious at all? Global warming or the greenhouse

effect.”

Though responses are coded on a scale from 1 to 4, the vast majority of respondents select

“somewhat serious” or “very serious.” For this reason I dichotomize the data such that

respondents answering “very serious” receive a 1 and all others receive a 0. This corresponds

to my primary quesiton of interest, the extent to which individuals perceive the threat of

climate change to be very serious. As described in the analysis below, excluding those

respondents who reply that climate change is “not very serious” or “not serious at all” does

not change the results.

In addition to the independent variables introduced above, I also include a variety of co-

variates which might be expected to impact perceptions of climate change. In particular,

to address the two primary explanations advanced in the literature, and described above,
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I include a measure of each respondent’s level of political conservatism and exposure to

extreme weather events. The former measure is based on self-positioning on a left-right

political scale and also comes from the World Values Survey. For the latter I calculate total

monetary damages from all natural disasters - including floods, droughts, and wildfires - in

the year preceding administration of the WVS using country-level data from the EM-DAT

Natural Disaster Database.11 In addition, I include an indicator which takes a value of one

if the respondent is an Evangelical Christian and account for the respondent’s level of post-

materialism using the variable constructed provided by the WVS (Chaudoin et al., 2013;

Kvaloy et al., 2012).

To account for the perceived material costs I also include a range of country-level measures

of exposure to the effects of climate change.12 The first country-level covariate I include is

respondent’s state’s proportion of GDP accounted for by agriculture. Those most dependent

on climactic conditions for their economic welfare may be more sensitive to climate change

than others. Second, I include the proportion of the respondent’s state’s total boundaries that

are made up of coastline. Rising sea-levels pose a particular threat to coastal communities

and so countries with long ocean boundaries (particularly islands) may be expected to take

climate change more seriously than land-locked countries. My third measure of economic

impact is emissions intensity per capita. Countries whose economies emit high levels of

greenhouse gases may fear the adjustment costs of mitigating climate and thus downplay its

relative salience. Agriculture share of GDP and proportion coastline come from the CIA’s

World Fact Book. Data on emissions intensity comes from the World Bank.

Finally, I also include respondent’s state’s GDP per capita - to control for the impact of

varying development level - as well as a vector of demographic covariates.13 These include
11Measuring exposure to extreme environmental events using the total number of deaths from natural

disasters or a simple countr of natural disasters occuring in the year prior to data collection does not alter
the results.

12While it would be preferable to have individual level measures of economic impact (industry of employ-
ment for example), no such data was not collected by the World Values Survey.

13GDP per capita obtained from the World Bank.
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an indicator which takes a value of one if the respondent is female as well as variables

capturing each respondent’s age, highest education level achieved, self-reported income decile

(McCright, 2010; Lee et al., 2015). Descriptive statistics for all variables are included in

Appendix C.

4 Regression Analysis

I estimate all models using logistic regression. I begin by estimating a baseline model with

only the individual covariates and economic impact variables. The results for the main coef-

ficients of interest appear in the first column of Table 1.14 Next, I estimate the same model

first including each independent variable separately and then simultaneously. These results

appear in columns 2 through 4. As predicted both InequityAversion and SocialWelfare

are positively associated with perceptions of the seriousness of climate change.

In line with existing literature, right-wing political views and evangelicalism are negatively

correlated with concern. In addition post-materialism seems to have a strong positive as-

sociation. While exposure to natural disasters appears to have a negative association the

estimated coefficient is statisically significant in only some models. Among the material cost

variables, the proportion of a country’s GDP derived from agriculture and the proportion of

a country’s borders made up of coastline are both positively associated with concern. As an-

ticipated carbon emissions are negatively associated with expressed concern. All remaining

covariates are signed as expected or are not statistically significant.

I next explore the robustness of these results to alternative explanations in more detail. In

particular I focus on political conservatism and religious beliefs to see if alternative measures

of either alter the main results just presented. First, I identify several additional questions
14For full results see Table 5 in Appendix C.
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Table 1: Baseline Results (Coefficients of Interest)

Model 1 Model 2 Model 3 Model 4
(Intercept) 0.13 0.08 0.15∗ 0.08

(0.07) (0.07) (0.07) (0.08)
Inequity Aversion 0.05∗ 0.04∗

(0.01) (0.01)
Social Welfare Maximization 0.13∗ 0.12∗

(0.01) (0.01)
Political Conservatism −0.06∗ −0.05∗ −0.06∗ −0.05∗

(0.00) (0.00) (0.00) (0.01)
Damage from Natural Disasters −0.00∗ −0.00∗ −0.00∗ −0.00

(0.00) (0.00) (0.00) (0.00)
Evangelical −0.15∗ −0.14∗ −0.13∗ −0.13∗

(0.05) (0.05) (0.05) (0.06)
Post-Materialism 0.08∗ 0.09∗ 0.09∗ 0.09∗

(0.01) (0.01) (0.01) (0.01)
Agriculture Share of GDP 0.20 0.49∗ −0.03 0.31∗

(0.12) (0.13) (0.13) (0.14)
Border Proportion Coastline 0.57∗ 0.49∗ 0.55∗ 0.47∗

(0.04) (0.05) (0.05) (0.05)
Per Capita Emissions Intensity −0.02∗ −0.01 −0.01∗ −0.00

(0.00) (0.00) (0.00) (0.00)
GDP per Capita −0.00∗ −0.00∗ −0.00∗ −0.00
N 36043 32759 33296 30276

Logistic regression with standard errors in parentheses. ∗ denotes significant at p < .05. Dependent variable is expressed
concern about global warming. Inequity Aversion and Social Welfare Maximization constructed via principal components
analysis. Higher values indicate higher intensity of each attribute. Additional demographic covariates include Female, Age,
Education, Income Decile, and GDP per Capita. Full results presented in Appendix C.

from the WVS measuring alternative facets of political conservatism and free-market ideol-

ogy. The first question asks respondents whether they agree that private ownership in the

economy should be increased as the expense of state ownership. Higher values of the result-

ing variable, PrivateOwnership, indicate higher levels of agreement with the statement. A

second question asks whether individuals should take more personal responsibility to provide

for themselves or whether the government should instead take more responsibility. Again,

higher values of PersonalResponsibility indicate agreement with the former statement. A

final question asks respondents to state their level of trust in “government.” The resulting

variable TrustInGov takes higher values for those who express greater trust.

19



Table 2: Alternative Measures of Conservatism

Model 5 Model 6 Model 7 Model 8
(Intercept) 0.08 −0.16∗ −0.17∗ −0.66∗

(0.08) (0.07) (0.06) (0.07)
Inequity Aversion 0.04∗ 0.07∗ 0.07∗ 0.07∗

(0.01) (0.01) (0.01) (0.01)
Social Welfare Maximization 0.12∗ 0.13∗ 0.13∗ 0.13∗

(0.01) (0.01) (0.01) (0.01)
Political Conservatism −0.05∗

(0.01)
Increase Private Ownership −0.01∗

(0.00)
Increase Individual Responsibility −0.03∗

(0.00)
Trust in Government 0.09∗

(0.01)
N 30276 36365 37063 33200

Logistic regression with standard errors in parentheses. ∗ denotes significant at p < .05. Dependent variable is expressed
concern about global warming. Inequity Aversion and Social Welfare Maximization constructed via principal components
analysis. Higher values indicate higher intensity of each attribute. Additional covariates include Deaths from Natural Disasters,
Post-Materialism, Evangelical, Female, Age, Income Decile, Education, Border Proportion Coastline, Per Capita Emissions
Intensity, Agriculture Share of GDP, and GDP per Capita.

Each of these variables taps into a potential alternative explanation for the influence of right-

wing ideology and skepticism about government involvement in the economy. I replicate the

model from column 4 of Table 1 replacing Right with each of these new variables in turn.

The results are included in Table 2. All variables are signed as expected and statistically

significant. Nonetheless the variables capturing social preferences change little across spec-

ifications. Table 3 displays similar results, but this time replacing Evangelical with two

alternative measures of religiosity: in each case an indicator which takes a value of one if the

respondant is a Christian or attends religious services at least once per week. In contrast

to the negative association of Evangelicalism, Christianity appears to be positively corre-

lated with expressed concern about climate change. The opposite is true for those attending

religious services at least once per week. Again though, the main variables of interest -

InequityAversion and SocialWelfare - remain unchanged.
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Table 3: Alternative Measures of Religiosity

Model 9 Model 10 Model 11
(Intercept) 0.08 0.06 0.13

(0.08) (0.07) (0.08)
Inequity Aversion 0.04∗ 0.04∗ 0.04∗

(0.01) (0.01) (0.01)
Social Welfare Maximization 0.12∗ 0.12∗ 0.13∗

(0.01) (0.01) (0.01)
Evangelical −0.13∗

(0.06)
Christian 0.45∗

(0.18)
Religious Service Attendance −0.19∗

(0.03)
N 30276 30276 29221

Logistic regression with standard errors in parentheses. ∗ denotes significant at p < .05. Dependent variable is expressed
concern about global warming. Inequity Aversion and Social Welfare Maximization constructed via principal components
analysis. Higher values indicate higher intensity of each attribute. Additional covariates include Deaths from Natural Disasters,
Post-Materialism, Political Conservatism, Female, Age, Income Decile, Education, Border Proportion Coastline, Per Capita
Emissions Intensity, Agriculture Share of GDP, and GDP per Capita.

Furthermore the results presented in Table 1 above are robust to a range of alternative

specifications. In particular, excluding any respondents who reports that climate change is

of little or no concern does not change the results. These individuals are those most likely

not to believe in climate change at all thus excluding them arguably provides a cleaner test

of the role of social preferences, conditional on some positive probability that climate change

will take place. Including country or year fixed effects in the analysis also does not alter the

results. Table 6 in Appendix C provides additional details on these alternative specifications.

Most importantly, the coefficient estimates of both InequityAversion and SocialWelfare

change little across all models.
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5 Conclusion

Why do individuals vary in their perceptions of the seriousness of global climate change? I

argue that individual’s perceptions depend on the degree to which he or she internalizes the

welfare of other members of society. The anticipated costs of climate change are difficult to

anticipate and not predicted to materialize for many years. Individuals who are motivated

solely by their own self-interest may thus heavily discount the expected costs of rising tem-

peratures. In contrast, individuals who take the welfare of others into account in forming

their preferences will internalize a greater share of overall costs, offsetting uncertainty about

individual-level impacts.

I draw on literature from behavioral economics in order to develop two models of altruistic

- or “other-regarding” - preferences. Individuals exhibiting inequity aversion are particularly

concerned for the welfare of those worst-off in society. In the context of climate change it is

precisely the global poor who are expected to suffer the worst consequences of environmental

change. Social welfare maximizers place value on increasing the overall welfare of their

community. Thus individuals with these preferences will also internalize a greater proportion

of the costs of climate change. In either case, I argue that these altruistic preferences should

be associated with greater concern for climate change.

I provide empirical support for these arguments, using data from the World Values Survey.

First, I construct individual-level measures of inequity aversion and social welfare maximiza-

tion using principal components analysis. Second, I use regression analysis to demonstrate a

positive and statistically significant association between these behavioral characteristics and

expressed concern about global warming. These results are consistent across model specifi-

cations and robust to the inclusion of a range of individual- and country-level covariates.

This work contributes to literature on both the determinants of climate change preferences

and the political foundations of international cooperation. Existing work on climate change
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preferences has highlighted a wide range of factors - in particular political ideology and per-

sonal experience - yet the majority of these factors emphasize perceptions of the probability

that climate change will occur. I show in contrast that the calculation of costs also matters:

even when the perceived threat of climate change is low, individuals who internalize the

welfare of others are more likely to view climate change as a serious issue.

This work also contributes to the growing emphasis on behavioral models of international

politics. “Open economy” models of preference formation in international political economy

have long-assumed that preferences over international cooperation can be derived from an

individual’s self-interested material gains or losses (Lake, 2009). Yet recent work has begun

to question the assumptions of egoistic preference formation (Lü et al., 2012; Mansfield and

Mutz, 2013, 2009). The current work advances this literature by describing a typography

of models which can be used to analyze other-regarding preferences and demonstrates its

applicability for understanding preferences in the realm of global climate change.
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Appendix A: Countries Included in Sample

Andorra

Argentina

Australia

Brazil

Bulgaria

Burkina Faso

Canada

Colombia

Cyprus

Chile

China

Egypt

Ethiopia

Finland

France

Georgia

Germany

Ghana

Guatemala

Hong Kong

Hungary

India

Indonesia

Iran

Iraq

Italy

Japan

Jordan

Malaysia

Mali

Mexico

Moldova

Morocco

Netherlands

New Zealand

Norway

Peru

Poland

Romania

Russian Federation

Rwanda

Serbia

Slovenia

South Africa

South Korea

Spain

Sweden

Switzerland

Taiwan

Thailand

Trinidad and Tobago

Turkey

Ukraine

United Kingdom

United States

Uruguay

Viet Nam

Zambia
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Appendix B: Survey Questions for PCA

Inequity Aversion

V20: Here is a list of qualities that children can be encouraged to learn at home. Which,

if any, do you consider to be especially important? Please choose up to five! (Code five

mentions at the maximum): Unselfishness

V31: Now I am going to read off a list of voluntary organizations. For each one, could you

tell me whether you are an active member, an inactive member or not a member of that

type of organization? (Read out and code one answer for each organization): Humanitarian

or charitable organization

V84: Now I will briefly describe some people. Using this card, would you please indicate for

each description whether that person is very much like you, like you, somewhat like you, not

like you, or not at all like you? (Code one answer for each description): It is important to

this person to help the people nearby; to care for their well-being.

V115: Imagine two secretaries, of the same age, doing practically the same job. One finds out

that the other earns considerably more than she does. The better paid secretary, however,

is quicker, more efficient and more reliable at her job. In your opinion, is it fair or not fair

that one secretary is paid more than the other? (Code one answer):

V116: Now I’d like you to tell me your views on various issues. How would you place your

views on this scale? 1 means you agree completely with the statement on the left; 10 means

you agree completely with the statement on the right; and if your views fall somewhere in

between, you can choose any number in between. (Code one number for each issue): Incomes

should be made more equal

V155: Many things may be desirable, but not all of them are essential characteristics of
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democracy. Please tell me for each of the following things how essential you think it is as a

characteristic of democracy. Use this scale where 1 means “not at all an essential character-

istic of democracy” and 10 means it definitely is “an essential characteristic of democracy”

(read out and code one answer for each): People receive state aid for unemployment.

V166: In 2000, world leaders agreed on a number of programs to solve the most serious

global problems. I’m going to read out some of these problems. I would like you to indicate

which of these problems you consider the most serious one for the world as a whole? (Read

out and code one answer under “most serious for the world”):

V168: Which of these problems do you consider the most serious one in your own country?

(Code one answer under “most serious for own country”): Most serious in own country

V178: Thinking at your own country’s problems, should your country’s leaders give top

priority to help reducing poverty in the world or should they give top priority to solve your

own country’s problems? Use this scale where 1 means “top priority to help reducing poverty

in the world” and 10 means “top priority to solve my own country’s problems.” (Code one

answer):

Social Welfare Maximization

V4: For each of the following, indicate how important it is in your life. Would you say it is

(read out and code one answer for each): Family

V5: For each of the following, indicate how important it is in your life. Would you say it is

(read out and code one answer for each): Friends

V14: Here is a list of qualities that children can be encouraged to learn at home. Which,

if any, do you consider to be especially important? Please choose up to five! (Code five

mentions at the maximum): Feeling of responsibility
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V53: Please specify for each of the following statements how strongly you agree or disagree

with it! Do you strongly agree, agree, neither agree nor disagree, disagree or strongly dis-

agree? (Read out and code one answer for each statement): Work is a duty toward society.

V75: Of course, we all hope that there will not be another war, but if it were to come to

that, would you be willing to fight for your country? (Code one answer):

V79: I’m going to read out a list of various changes in our way of life that might take place

in the near future. Please tell me for each one, if it were to happen, whether you think it

would be a good thing, a bad thing, or don’t you mind? (Code one answer for each): More

emphasis on family life

V209: How proud are you to be [nationality]*?

V210: People have different views about themselves and how they relate to the world. Using

this card, would you tell me how strongly you agree or disagree with each of the following

statements about how you see yourself? I see myself as a world citizen.

V211: People have different views about themselves and how they relate to the world. Using

this card, would you tell me how strongly you agree or disagree with each of the following

statements about how you see yourself? (Read out and code one answer for each statement):

I see myself as part of my local community.

V212: People have different views about themselves and how they relate to the world. Using

this card, would you tell me how strongly you agree or disagree with each of the following

statements about how you see yourself? (Read out and code one answer for each statement):

I see myself as part of the [French]* nation.

V214: People have different views about themselves and how they relate to the world. Using

this card, would you tell me how strongly you agree or disagree with each of the following

statements about how you see yourself? (Read out and code one answer for each statement):
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I see myself as an autonomous individual.
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Appendix C: Additional Tables

Table 4: Descriptive Statistics

Statistic N Mean St. Dev. Min Max

Salience 30,276 0.60 0.49 0 1
Inequity Aversion 30,276 −0.09 1.16 −1.97 2.22
Social Welfare Maximization 30,276 −0.01 1.46 −2.02 2.51
Political Conservatism 30,276 5.72 2.40 1 10
Damage from Natural Disasters 30,276 210,232.10 878,767.20 0 6,240,000
Evangelical 30,276 0.05 0.22 0 1
Post-Materialism 30,276 2.26 1.02 1 5
Female 30,276 0.50 0.50 0 1
Age 30,276 41.64 16.22 15 97
Educucation 30,276 5.52 2.44 1 9
Income Decile 30,276 4.93 2.29 1 10
Agriculture Share of GDP 30,276 0.11 0.12 0.01 0.48
Border Proportion Coastline 30,276 0.45 0.34 0.00 1.00
Per Capita Emissions Intensity 30,276 5.87 5.25 0.05 24.67
GDP per Capita 30,276 15,822.81 19,633.54 245.00 83,556.30

35



Table 5: Baseline Results (Full Results)

Model 12 Model 13 Model 14 Model 15
(Intercept) 0.13 0.08 0.15∗ 0.08

(0.07) (0.07) (0.07) (0.08)
Inequity Aversion 0.05∗ 0.04∗

(0.01) (0.01)
Social Welfare Maximization 0.13∗ 0.12∗

(0.01) (0.01)
Political Conservatism −0.06∗ −0.05∗ −0.06∗ −0.05∗

(0.00) (0.00) (0.00) (0.01)
Damages from Natural Disasters −0.00∗ −0.00∗ −0.00∗ −0.00

(0.00) (0.00) (0.00) (0.00)
Evangelical −0.15∗ −0.14∗ −0.13∗ −0.13∗

(0.05) (0.05) (0.05) (0.06)
Post-Materialism 0.08∗ 0.09∗ 0.09∗ 0.09∗

(0.01) (0.01) (0.01) (0.01)
Female 0.05∗ 0.05∗ 0.07∗ 0.07∗

(0.02) (0.02) (0.02) (0.02)
Age 0.00∗ 0.00 0.00 −0.00

(0.00) (0.00) (0.00) (0.00)
Education 0.07∗ 0.07∗ 0.07∗ 0.06∗

(0.01) (0.01) (0.01) (0.01)
Income Decile −0.04∗ −0.03∗ −0.03∗ −0.03∗

(0.01) (0.01) (0.01) (0.01)
Agriculture Share of GDP 0.20 0.49∗ −0.03 0.31∗

(0.12) (0.13) (0.13) (0.14)
Border Proportion Coastline 0.57∗ 0.49∗ 0.55∗ 0.47∗

(0.04) (0.05) (0.05) (0.05)
Per Capita Emissions Intensity −0.02∗ −0.01 −0.01∗ −0.00

(0.00) (0.00) (0.00) (0.00)
GDP per Capita −0.00∗ −0.00∗ −0.00∗ −0.00

(0.00) (0.00) (0.00) (0.00)
N 36043 32759 33296 30276

Logistic regression with standard errors in parentheses. ∗ denotes significant at p < .05. Dependent variable is expressed
concern about global warming. Inequity Aversion and Social Welfare Maximization constructed via principal components
analysis. Higher values indicate higher intensity of each attribute.
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Table 6: Robustness

Model 16 Model 17 Model 18
(Intercept) 0.48∗ 0.23 −0.04

(0.08) (0.12) (0.08)
Inequity Aversion 0.03∗ 0.04∗ 0.03∗

(0.01) (0.01) (0.01)
Social Welfare Maximization 0.15∗ 0.12∗ 0.12∗

(0.01) (0.01) (0.01)
Evangelical −0.14∗ 0.01 −0.18∗

(0.06) (0.07) (0.06)
Political Conservatism −0.04∗ −0.03∗ −0.05∗

(0.01) (0.01) (0.01)
Damage from Natural Disasters −0.00∗ −0.00

(0.00) (0.00)
Post-Materialism 0.09∗ 0.09∗ 0.10∗

(0.01) (0.01) (0.01)
Female 0.05 0.08∗ 0.06∗

(0.03) (0.03) (0.02)
Age −0.00∗ 0.00 −0.00

(0.00) (0.00) (0.00)
Education 0.05∗ 0.08∗ 0.06∗

(0.01) (0.01) (0.01)
Income Decile −0.03∗ −0.00 −0.02∗

(0.01) (0.01) (0.01)
Agriculture Share of GDP 0.42∗ −8.76∗ 1.05∗

(0.15) (0.77) (0.16)
Border Proportion Coast 0.47∗ 0.39∗

(0.05) (0.05)
Per Capita Emissions Intensity −0.00 −0.00

(0.00) (0.00)
GDP per Capita −0.00∗ 0.00∗

(0.00) (0.00)
Believers Only Y es No No
Country FE No Y es No
Year FE No No Y es
N 27372 30276 30276

Logistic regression with standard errors in parentheses. ∗ denotes significant at p < .05. Dependent variable is expressed
concern about global warming. Inequity Aversion and Social Welfare Maximization constructed via principal components
analysis. Higher values indicate higher intensity of each attribute.
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