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Abstract

Jonathan Haidt’s Moral Foundations Theory identifies five moral axes that can influence

human motivation to take action on vital problems like climate change. The theory focuses

on five moral foundations, including compassion, fairness, purity, authority, and ingroup

loyalty; these have been found to differ between liberals and conservatives as well as Dem-

ocrats and Republicans. Here we show, based on the Cornell National Social Survey

(USA), that valuations of compassion and fairness were strong, positive predictors of will-

ingness to act on climate change, whereas purity had a non-significant tendency in the pos-

itive direction (p = 0.07). Ingroup loyalty and authority were not supported as important

predictor variables using model selection (DAICc). Compassion and fairness were more

highly valued by liberals, whereas purity, authority, and in-group loyalty were more highly

valued by conservatives. As in previous studies, participants who were younger, more lib-

eral, and reported greater belief in climate change, also showed increased willingness to

act on climate change. Our research supports the potential importance of moral founda-

tions as drivers of intentions with respect to climate change action, and suggests that com-

passion, fairness, and to a lesser extent, purity, are potential moral pathways for personal

action on climate change in the USA.

Introduction

Working to reduce carbon emissions requires worldwide cooperation and the United States
has lagged behind in this effort compared to the developed nations of Europe [1]. Although
top-down solutions are critical, large-scale behavior change can be a starting point for signifi-
cant climate change action, especially if it helps to generate changes in governance. If appeals
to moral values tend to be successful at eliciting and sustaining behavior change [2], which is
still an open question, then exploring which values are associated with willingness to act on cli-
mate change can lead to new insights into the design of more effective communication
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campaigns, as well as education and citizen science efforts (e.g., YardMap.org). Here we use
Moral Foundations Theory (MFT) [3] to explore which of five categories of moral judgments
predict willingness to take personal action on climate change in theUSA.

The dim view of human potential for collective action that arose in the mid-nineteenth cen-
tury [4,5] was revolutionized in the past few decades as theoreticians began to recognize that
social costs and benefits of cooperative acts could be as important as the material costs and
benefits [6,7]. The theoretical result is that collective action is more likely when individuals can
choose their cooperation partners, when their actions and reputations are visible to others, and
when cooperative social norms and benchmarks are made salient [8–10]. Including the poten-
tial for social rewards and sanctions in game theoretic models and empirical studies of environ-
mental behavior has already painted a more optimistic picture of the potential for humans to
avoid the tragedy of the commons [11] than those originally put forth by Olson [5] and Hardin
[4]. Increased understanding of social costs and benefits driving cooperation [8] provides a the-
oretical basis for inclusion of normative beliefs and subjective social norms in models of behav-
ior change, like the theory of planned behavior [12], but even with these new insights, our
ability to design effective programs that move large groups of people towards new kinds of
energy use and lower levels of consumption is still limited.

Although game theory addresses the ultimate, evolutionary causes of behavior, a broad
array of proximate, psychological and cognitive mechanisms potentially influence the willing-
ness of individuals and groups to act on difficult problems like climate change. Response to cli-
mate change can have existential [13], moral [14,15,16], social [10], and pragmatic
components [17–19]. This complexity means that the relationship between attitudes, inten-
tions, and behavior is not straightforward [19]. Even when we believe climate change is real
and caused by humans, heuristics and cognitive biases can hinder our ability to act [20,21,22].
Understanding which behaviors are most effective also matters, as do sense of self- or group-
efficacy and contextual factors [19]. People who exhibit environmental concern do not always
know which behaviors help with a particular environmental problem, for example, they may
underestimate the effect of purchase choice on carbon emissions [19]. Individual differences
and culture shape how people respond through their effects on self-construal, how people see
themselves in relation to others and the natural world [23]. Proenvironmental attitudes tend to
be associated with more ecocentric and less anthropocentric values [17]. People who define
themselves as having an implicit connection to others (meta-personal self-construal) are most
likely to express environmental concern and take action [23].

Culture also influences social norms and people’s responses to descriptive social norms.
Experiments based on community-based socialmarketing [24], especially those using descrip-
tive social norms [10], indicate that people can be nudged towards increased energy efficiency
simply by receiving information about what others do. This kind of information is particularly
powerful when it is hyper-local [10]. As these diverse studies indicate, there is no single, clear
path to climate change action. Further, we currently know little about how these different drivers
of attitudes, intentions, and behavior interact with each other to determine behavioral outcomes.

Even more controversial is the importance of moral values to conservation intentions and
action [25]. Although values have been examined as drivers of attitudes, intentions, and behav-
ior in a variety of conservation contexts, the focus has largely been on ecocentric/anthropocen-
tric values [17]. These and other values are highly contextualized and can be thwarted or
repressed by exposure to utilitarian, economic concerns [15,16]. What is less well understood
is how moral judgments that operate across a much broader array of contexts influence climate
change intentions and action; these overarching values may have important associations with
climate change beliefs, attitudes, intentions, and behavior, just as they do with attitudes towards
gun control, flag burning, and immigration [26].

Moral Foundations of Climate Change Intentions
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Moral Foundations Theory (MFT) and its associated empirical work have provided vali-
dated measures of the moral profiles of individuals, generating a robust framework for under-
standing how moral judgments shape human attitudes, intentions, and behavior [27]. MFT is
based on moral pluralism, and defines generic foundations of moral consideration by measur-
ing how people in extant populations make moral decisions, rather than prescribing a priori
what is moral and what is not within a particular context [28]. In the process, it has introduced
the idea that people vary in the extent to which they rank five different classes of moral values:
care/harm (compassion/harming); fairness/cheating; ingroup-loyalty/betrayal; authority/sub-
version; and sanctity/degradation (purity). The generality of these moral axes to diverse situa-
tions and their strong association with attitudes that divide liberals and conservatives in the
USA, potentially allow for increased understanding of moral drivers of climate change action.
Because a single topic like climate change can evoke multiple axes at once, people will have dif-
ferent moral profiles, making it difficult to predict what they are willing to do based on one or
two axes alone. Including all five axes in the same model can provide an understanding of how
generic moral values influence behavioral intentions. In this study we move beyond attitudes to
determine which of the five moral foundations predict participants’ self-reportedwillingness to
make lifestyle changes to reduce their personal carbon footprints. We refer to this as “willing-
ness to act.”

Although moral foundations are properties of individuals,MFT offers insights into how
moral diversity influences the intentions and behaviors of groups [29]. Interestingly, the five
moral axes map to different mechanisms of collective action. Expressions of compassion and
fairness can influencewhether we are seen as (or feel like) good cooperators; in this regard,
they should function largely to ensure cooperation based on reputational mechanisms [11]. In
contrast, ingroup-loyalty, purity, and authority serve a binding function, influencing the ability
of group members to recognize each other, develop a group identity, and establish a set of rules
that enable them to coordinate their actions, often doing so at the expense of autonomy and
self-expression [29]. Both individualistic and group-binding mechanisms can potentially influ-
ence collective behavior.

In the USA, foundational work in MFT has established differences in valuation of the five
moral axes between liberals and conservatives [30]. Conservatives show lower valuation of
compassion and fairness, and higher valuation of purity, authority, and in-group loyalty than
do liberals. This suggests that ideology binds people with similar moral foundations together,
but where climate change is concerned, ethical discussions have focusedmainly on nonharm-
ing and fairness, assuming that the other moral axes (those most prized by conservatives) are
not relevant [31]. Viewed in terms of nonharming and fairness alone, climate change is the
“perfect moral storm” in demanding that we weigh current wellbeing against harm to future
generations [32].

Recent evidence indicates that framings that evoke compassion or purity can independently
increase pro-environmental attitudes [33]. In one study, evoking compassion for nature led to
increases in pro-environmental intentions [34]. But how do moral foundations, measured as
valuation of the five moral axes, exert a combined influence in the absence of any particular
moral framing? In order to address this question, we used data from the Cornell National
Social Survey and included as predictor variables all five moral axes, controlling for ideology,
belief in climate change, and other factors that are likely to influence climate change attitudes,
intentions, or behavior. When analyzed independently, valuations of fairness and compassion
were positively associated with support for climate change mitigation policy in Australia,
whereas valuation of ingroup loyalty, authority, and purity were negatively associated with pol-
icy support [35]. To our knowledge this is the first study to investigate which moral founda-
tions are associated with willingness to take personal action on climate change. Our research is
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based on a national survey of the American public, and uses a moral diversity approach, testing
for all five moral axes at once, alongside other established predictor variables, to investigate
moral pathways to climate change action.

Methods

Ethics Statement and description of survey

This research is based on questions included in the Cornell National Social Survey (CNSS) of
1,000 adults contacted by telephone in 2014. The phone sample, provided by Marketing Sys-
tems Group, was a Random Digit Dial (RDD) list drawn from the continental United States,
and included cell phones. The sample selection procedure ensured that every household with a
phone had an equal chance to be contacted and, once contacted, every adult in the household
had an equal chance of being included in the study. Telephone data collection began on August
9, 2014, and was completed October 26, 2014. All interviewswere conducted in English using a
Computer Assisted Telephone Interviewing (CATI) software system. Questions for the survey
(N = 64) were submitted by researchers at Cornell and selected by the SRI Advisory Board.

The CNSS was conducted with approval of Cornell University’s Internal ReviewBoard
(approval #1402004459). Informed consent was obtained as follows. The interviewer first read
the statement: “Cornell University is conducting an annual study on people's opinions about
education, health care, the environment, and several other important issues. Participating in
this survey is a great way to help policymakers understand how people feel about these topics
so it's very important that we get your input.” The interviewer then read the following state-
ment about confidentiality: “I want to assure you that all the information you give will be kept
completely confidential and that none of it will be released in any way that would permit your
identification. Your participation in this study is, of course, voluntary. If there is any question
that you would prefer not to answer, just tell me and we will go on to the next question.” If a
respondent consented to participate in the study at this stage, the survey program recorded a
response of ‘1’ and proceededwith asking questions.

Data analysis methods

Our study combined data from questions submitted to the survey by three different research
groups. This led to an opportunity to investigate the relationship betweenHaidt’s moral axes
and self-reportedwillingness to take personal action on climate change. The response variable
was based on answering the question,” How willing are you to change your current lifestyle in
order to reduce your carbon footprint (i.e., to decrease the amount of greenhouse gases you
emit)?” (S1 Table). This response variable and the 9 explanatory variables used in this study are
described in S1 Table.

Explanatory variables used in the analysis included participants’ valuations of the five moral
axes as well as their age, gender, ideology, political party, religiosity, belief in climate change,
and level of political activity. Age was considered as a continuous variable, and ranged from 18
to 103. Gender was coded as male (0) or female (1) by the interviewer. We turned answers to
missing values if participants refused to answer, or answered “don’t know”, or if they answered
“other party” for political party. This was necessary because these answers could not be placed
on a scale for analysis as a numeric fixed effect, nor did they comprise a meaningful fixed effect
category for analysis. Questions about belief in climate change and political party were the only
ones that elicited more than 7 missing values; belief in climate change had 67 missing values
and political party had 15 missing values (S1 Table). We codedmissing values as<NA> in
Program R version 3.1.3, and eliminated participants’ data if any analyzed value was missing.
This resulted in a sample size of 915 participants.

Moral Foundations of Climate Change Intentions
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The Cornell National Social Survey comprises questions contributed by different investiga-
tors. As part of a different study, the statement immediately preceding the question that gener-
ated our outcome variable (willingness to take personal action on climate change) was
presented to respondents based on random sampling of five different wordings or framings.
Preliminary analyses (McLeod and Dickinson, unpublished analyses) showed that these five
different framings had no significant effect on the outcome variable analyzed here. This
allowed us to use the full data set less the 85 participants for which there were missing values
for one or more fields of interest to our analysis.

We used Spearman-rank tests for correlations between ideology or belief in climate change
and valuation of the five moral axes (compassion/nonharming, fairness, purity, authority, and
in-group loyalty). These correlations were used to determine whether these relationships in
our sample were consistent with findings from prior studies.

We used a model selection process based on Akaike’s information criterion to determine
which models were best supported [36]. Our response variable violated the distributional
assumptions of a generalized linear mixed model in being heavily skewed towards four and
five. Because this skew could not be addressed via transformation, we used a multinomial logis-
tic regression model. We collapsed the response variable from five to three numeric factors as
follows: we collapsed 1 and 2 into 1, 3 into 2, and 4 and 5 into 3. We did a parallel analysis with
the 5-level response variable to verify that the recategorization of the response variable did not
alter the main results.

Our model selection process included a null model and nine additional models with 7–12
explanatory variables; we started with the most complete model and removed response vari-
ables one at a time. The most complete model had all five of the MFT moral axes as well as
seven control variables: age, gender, belief in climate change, ideology (very liberal to very con-
servative), political party (which was correlated with ideology: rho = .55, N = 915, p<0.001),
religiosity, and level of political activity (S1 Table). Explanatory variables were removed in the
following order: political party, religiosity, level of political activity, authority, and ingroup loy-
alty. We considered the best-supportedmodel among those with DAICc < 2 (S2 Table) and
used significance tests to determine which explanatory variables were important predictors of
willingness to act on climate change.

We also tested a model without belief in climate change to determine if the result was biased
due to having eliminated 65 people who refused to answer or indicated that they did not know
if climate change was happening. Removing the belief question allowed us to include these
individuals in the analysis (providing there was no other missing value for analyzed variables)
and check for bias in the results.

Results

Our sample of 1,000 participants was 50.2% male and the mean age was 49.3 ± 0.6 (18–102
years old). 78.1% of participants reported that they believed climate change is happening and
most (59.3%) were either willing or very willing to take personal action on climate change. Con-
servative participants placed a lower value on compassion and fairness, while also placing a
higher value on purity, authority, and in-group loyalty than did liberal participants (Table 1);
this pattern is consistent with findings from earlier research that focused explicitly on differ-
ences in valuation of moral axes between liberals and conservatives [30]. People who believed
climate change is happening also placed a higher value on nonharming and fairness and a lower
value on purity, authority, and ingroup loyalty than did people who did not believe (Table 1).

The only supported, predictive model, of those we tested, included compassion, fairness,
purity, gender, age, belief in climate change, and ideology as predictor variables. Models that
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included level of political activity, religiosity, political party, and the moral axes ingroup loyalty
and authority were not supported (i.e., DAICc was greater than 2). High valuations of compas-
sion and fairness were positively associated with self-reportedwillingness to make personal
lifestyle changes to help avoid climate change and were statistically significant predictor vari-
ables; valuation of purity was also included as a positive predictor in the best supported model,
but had a significance level (p = 0.07) greater than the generally accepted alpha level of 0.05
(Table 2). Belief in climate change was significantly associated with increasedwillingness to
act, and had the largest effect size, whereas political conservatism (ideology) and being older
and male were significant negative predictors (Table 2). Explanatory variables that were signifi-
cant predictors (or not) for the 3-level response variable were also significant predictors (or
not) for the 5-level response variable. We also tested the best-supportedmodel without the
“belief in climate change” predictor variable, to verify that the sample was not biased by having
eliminated 65 people who refused to answer or indicated that they did not know if climate
change was happening. This model produced results that matched those from our best-sup-
portedmodel (see online appendix, S3 Table).

Discussion

Our correlational results support Haidt’s [3] findings that liberals and conservatives exhibit dif-
ferent valuations of the five moral foundations identified by MFT. Moreover, the best

Table 1. Spearman Rank correlations between ideology or belief in climate change and participants’ valuations of the five moral axes from Moral

Foundations Theory (rated as 1: strongly disagree to 6: strongly agree).

Moral Axes Nonharming Fairness In-group loyalty Authority Purity

Ideology, 1: strong liberal to 7: strong conservative -.09 ** -.14 *** .28 *** .30 *** .39 ***

Belief climate change is happening, no = 1, yes = 2 .10 ** .12 *** -.17 *** -.14 *** -.16 ***

Data are rho; N is 915 unique individuals for whom there were no missing values for any parameters we analyzed in this study of 1,000 participants in

Cornell’s National Telephone Survey.

** p<0.01,

*** p<0.001.

doi:10.1371/journal.pone.0163852.t001

Table 2. Results of the best-supported multinomial logistic regression model predicting participants’ willingness to make personal lifestyle

changes to reduce their personal carbon footprint (3-level multinomial response variable).

Predictor variable Coefficient ± SE Comparing 1–2 Coefficient ± SE Comparing 1–3

Compassion, 1: strongly disagree to 6: strongly agree 0.07 ± 0.10 ns 0.22 ± 0.07 **

Fairness, 1: strongly disagree to 6: strongly agree 0.09 ± 0.09 ns 0.16 ± 0.06 **

Purity, 1: strongly disagree to 6: strongly agree 0.13 ± 0.09 ns 0.12 ± 0.06 ns

Belief in climate change, No = 0 to Yes = 1 0.95 ± 0.33 *** 1.57 ± 0.23 ***

Ideology, 1: strong liberal to 7: strong conservative -0.12 ± 0.09 -0.36 ± 0.07 ***

Age, years -0.03 ± 0.01 *** -0.01 ± 0.01 **

Gender, 0: male, 1: female, as factor 0.50 ± 0.27 0.67 ± 0.20 **

The null model and models that included political party, purity, authority, ingroup loyalty, religiosity, and level of activity as explanatory variables were not

supported, having AICc’s above 2 and weight of support� 0.13 (S2 Table). The best-supported model had a weight of 0.82. The multinomial regression

tested for a unit-increase in the response variable (willingness to act) from 1–2 and 1–3.

* p<0.05,

** p<0.01,

*** p<0.001,

ns = not significant.

doi:10.1371/journal.pone.0163852.t002
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supported multinomial model provided support for compassion, fairness, and, to a lesser
extent, purity, as positive predictors of willingness to act on climate change, controlling for
ideological differences, age, gender, and belief that climate change is happening. Models that
included valuation of ingroup loyalty and authority were not supported. Belief that climate
change is happening, included as a control variable, was the strongest predictor of willingness
to take personal action on climate change. Valuation of compassion and fairness were posi-
tively correlated with a liberal ideology in this and prior studies, whereas high valuation of
purity, authority, and ingroup loyalty were associated with a more conservative ideology [3].

Our results on climate change intentions (willingness to take personal action on climate
change) in theUSA produced slightly different results and conclusions than seen for climate
change attitudes based on a population of 487 adult participants in Australia. Our two studies
differ in several important respects. First, the response variable in our study was willingness to
take personal action on climate change, whereas the response variable in the Australian study
was degree of preference for state action on climate change, which is closer to being an attitude
than an intention, even though personal action is an implied outcome of state action. Second,
our analysis included all five moral foundations in a single model, whereas the five moral foun-
dations were analyzed separately for the Australian study [35]. Although we found strong sup-
port for compassion and fairness as predictors of climate-friendly behavioral intentions, we
found weak support for purity as a positive predictor, and no support for authority and ingroup
loyalty as negative predictor variables. Our results for compassion and fairness were statistically
significant, but the result for purity fell just above the generally accepted significance level of
0.05. In contrast, the Australian study showed that valuations of compassion and fairness were
positively associated with preference for state action, whereas valuations of purity, authority,
and ingroup loyalty were negatively associated with preference for state action on climate
change [35]. In other words, the Australian study seemed to show that valuation of moral axes
was associated with attitudes about climate change action in much the way one would expect
given the association between political ideology (liberal/conservative)and valuation of the dif-
ferent moral foundations. As the context, method of analysis, and the outcomes variables were
different between the two studies, it is unclear whether these differences reflect regional differ-
ences in beliefs and context, or instead reflect differences in the outcomes variables, survey
design, or statistical methods used in the two studies.

Whereas compassion and fairness are generally associated with nonharming and inequity
aversion, respectively, purity encompasses a broader and more complex range of possibilities,
such as religiosity, chastity, decency, and disgust [27]. Although these traits are highly corre-
lated [28] it is not clear which has possible connections to climate change and its “impure”
effects on the planet. One thought is that the earth’s natural state is perceived as having a kind
of purity, an idea that seems consistent with preservationist ideologies and could benefit from
further investigation [37]. On the other hand, the wide-ranging interpretations of purity may
explain its weak relation to climate change intentions in our study.

Will messages that increase salience of the harmful, inequitable, and impure aspects of cli-
mate change elicit increasedwillingness to act in people in theUSAwho place a high value on
compassion, fairness, or purity? We cannot assume so, based on Feinberg and Willer’s [33]
findings that framing environmental issues in terms of compassion and purity increased pro-
environmental attitudes. Because their study did not match frames to inherent moral valua-
tions, we cannot assume that frame-matching predicts attitudes, intentions, or behavior. Fur-
ther, it is possible that climate change is a more fraught issue than other environmental
challenges. Matching message-framing to people’s moral valuations can either reify pre-exist-
ing views and intentions or persuade; this makes the predicted outcome of frame-matching less
than straightforward. In a recent study, both conservatives and liberals becamemore
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entrenched in their attitudes about environmental issues when exposed to message-framing
that matched their pre-existing stance, but only conservatives were “persuaded”, showing atti-
tude shifts when presented with counter-attitudinal messages [38]. Whether such differences
in potential for persuasion with regard to attitudes also apply to the effects of moral framing on
willingness to act on climate change is as yet unclear.

The moral divide between conservatives and liberals is by no means absolute. Conservatives
in Graham et al.’s study [30] of moral values and ideologydid not place as high a value on com-
passion and fairness as did liberals (also corroborated here), and placed a higher value on
purity and authority than on compassion and fairness, but the slope of decline in valuation of
compassion from very liberal to very conservative was shallow, so it is incorrect to assume that
conservatives will not be influenced by appeals to compassion and fairness. Testing appeals to
compassion, fairness, and purity separately and in combination, while controlling for valuation
of all moral axes, should lead to better understanding of whether and when such appeals are
persuasive and whether or which morality-basedmessages elicit significant support for acting
on climate change across the liberal-conservative spectrum.

Although compassion is a moral value, it is also an emotion. Our study did not explicitly
evoke the emotion of compassion, but a recent study provides evidence that evoking compas-
sion can be persuasive. Asking people to read a story and think about how it feels to be victim-
ized by climate change, while examining a photo of a suffering two-year-old, generated
increased support for government action among conservatives and moderates in the USA,
compared to participants who were asked to read the story objectively [39]. The compassion
treatment had no effect on liberals, whose support was higher than for the two other groups
under both the compassion and objective treatments. The compassion treatment increased
belief in both human-caused drought and levels of self-reported compassion, which together
explained increased support for government action. The study provides compelling evidence of
the persuasive nature of invoking the emotion of compassion; for conservatives support for cli-
mate change action in the compassion treatment was more than double that in the objective
treatment.

Experiments are the gold standard in many fields, but observational “field studies”, such as
we report, are needed to approximate patterns as they manifest with a representative spectrum
of participants in unmanipulated environments. Studies of the social psychology of environ-
mental behavior can benefit from the methods of behavioral ecology and animal behavior
research, in which lab or field experiments are combined with observational field studies with
recognition that each approach has its strengths. In the age of sensors and the Internet, new
techniques (including crowdsourcing and computational methods) can be used to better
understand behavior in the population at large, opening up new possibilities for understanding
the feedbacks between and constraints on attitudes, intentions, and behavior in real world set-
tings. Our results provide support for the possibility that moral values are more important to
climate change intentions than previously indicated by Markowitz and Shariff [25], who con-
cluded that “climate change fails to generate strong moral intuitions” and “does not motivate
an urgent need for action in the way that other imperatives do.” Moral foundations and the
social functions they have served in evolutionary time are no doubt responsible, in part, for the
intrinsic rewards associated with the “warm glow” in response to having done the ‘right’ thing
with respect to the environment [40]. Although attitudes are often studied, more critical are
measures of intentions, behavior change, and support for policy. Experimental and longitudi-
nal, observational studies using MFT are really needed to fully examine the perspective of
Crompton [2], who suggested that moral values are more important than we realize, especially
with regard to sustained behavioral change and the potential for the U.S. to take action on cli-
mate change commensurate with what is happening in other parts of the developedworld.
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Supporting Information

S1 Table. The explanatory variables and response variables from the survey in the order
theywere asked. The question about willingness to act (response variable) directly preceded
the question about belief in climate change (one of our explanatory variables). There were 32
questions between the question about belief in climate change and the five questions about val-
uation of moral axes and 14 questions between the latter and the demographic/ideology ques-
tions.
(DOCX)

S2 Table. Results of model averaging showing the model weights for 4 models and the null
model.
(DOCX)

S3 Table. Results of multinomialmodel after elimination of the ‘belief in climate change’
predictor variable.This model includes 65 additional participants who did not know whether
they believed in climate change or not for a total of 980 participants. The analysis was con-
ducted to look for bias due to not including those participants in the original set of models. All
predictor variables significant/not significant here were significant/not significant in the more
inclusive model.
(DOCX)

Acknowledgments

We thank the Cornell University Survey Research Unit and the staff and selection committee
of the Cornell National Social Survey (CNSS) for their efforts on behalf of this research. Two
anonymous reviewers provided helpful comments that changed the manuscript. We also thank
Francoise Vermeylen for statistical advice on collapsing the response variable and Kristin
Hook for advice on multinomial logistic regression.

Author Contributions

Conceptualization: JLD PM RB SA.

Formal analysis: JLD.

Writing – original draft: JLD.

Writing – review& editing: JLD PM RB SA.

References

1. Brechin SR (2003) Comparative public opinion and knowledge on global climatic change and the

Kyoto Protocol: The U.S. versus the world? International Journal of Sociology and Social Policy 23:

106–134.

2. Crompton T (2011) Values matter. Nature Climate Change 1: 276–277.

3. Haidt J (2007) The new synthesis in moral psychology. Science 316: 998–1002. doi: 10.1126/science.

1137651 PMID: 17510357

4. Hardin G (1968) The Tragedy of the Commons. Science 162: 1243–1248.

5. Olson M (1965) The logic of collective action: Public goods and the theory of groups. Cambridge, MA:

Harvard University Press.

6. Nowak MA (2006) Five rules for the evolution of cooperation. Science 314: 1560–1563. doi: 10.1126/

science.1133755 PMID: 17158317

Moral Foundations of Climate Change Intentions

PLOS ONE | DOI:10.1371/journal.pone.0163852 October 19, 2016 9 / 11

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0163852.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0163852.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0163852.s003
http://dx.doi.org/10.1126/science.1137651
http://dx.doi.org/10.1126/science.1137651
http://www.ncbi.nlm.nih.gov/pubmed/17510357
http://dx.doi.org/10.1126/science.1133755
http://dx.doi.org/10.1126/science.1133755
http://www.ncbi.nlm.nih.gov/pubmed/17158317


7. Ostrom E, Ahn TK (2008) The meaning of social capital and its link to collective action. In: Svendsen

GT, Svendsen GL, editors. Handbook of Social Capital: The Troika of Sociology, Political Science and

Economics. Northampton, MA: Edward Elgar Publishing, Inc. pp. 17–35.

8. Ostrom E (2000) Collective action and the evolution of social norms. Journal of Economic Perspectives

14: 137–158.

9. Fehr E (2004) Don’t lose your reputation. Nature 449–450.

10. Goldstein NJ, Cialdini RB, Griskevicius V (2008) A room with a viewpoint: Using social norms to moti-

vate environmental conservation in hotels. Journal of Consumer Research 35: 472–482.

11. Milinski M, Semmann D, Krambeck H (2002) Reputation helps solve the ’tragedy of the commons’.

Nature 415: 424–426. doi: 10.1038/415424a PMID: 11807552

12. Ajzen I (1991) The theory of planned behavior. Organizational behavior and human decision pro-

cesses. Organizational behavior and human decision processes 50: 179–211.

13. Dickinson JL (2009) The people paradox: self-esteem striving, immortality ideologies, and human

response to climate change. Ecology and Society 14: 34[online] URL: http://www.ecologyandsociety.

org/vol14/iss31/art34/.

14. Kahn PH Jr., Lourenco O (2002) WATER, AIR, FIRE, AND EARTH: A developmental study in Portugal

of environmental moral reasoning. Environment and Behavior 34: 405–430.

15. Thogersen J (1996) Recycling and morality. Environment and Behavior 28: 536–558.

16. Thogersen J (2000) The ethical consumer: Moral norms and packaging choice. Journal of Consumer

Policy 22: 439–460.

17. Koortencamp KV, Moore CF (2001) Ecocentrism and anthropocentrism: Moral reasoning about eco-

logical commons dilemmas. Journal of Environmental Psychology 21: 261–272.

18. Moser G (2009) Quality of life and sustainability: Toward person-environment congruity. Journal of

Environmental Psychology 29: 351–357.

19. Steg L, Vlek C (2009) Encouraging pro-environmental behaviour: An integrative review and research

agenda. Journal of Environmental Psychology 29: 309–317.

20. Arnocky S, Milfont TL, Nicol JR (2014) Time perspective and sustainable behavior: evidence for the

distinction between consideration of immediate and future consequences. Environment and Behavior

46: 556–582.

21. Feinberg M, Willer R (2011) Apocalypse Soon? Dire Messages Reduce Belief in Global Warming by

Contradicting Just World Beliefs. Psychological Science 22: 34–38. doi: 10.1177/0956797610391911

PMID: 21148457

22. Kreuger JI (2012) Social Judgment and Decision Making. New York: Taylor & Francis Group, Ltd.

23. Arnocky S, Stroink M, DeCicco T (2007) Self-construal predicts environmental concern, cooperation,

and conservation. Journal of Environmental Psychology 27: 255–264.

24. McKenzie-Mohr D, Oskamp S (1995) Psychology and Sustainability: An Introduction. Journal of Social

Issues 51: 1–14.

25. Markowitz EM, Shariff AF (2012) Climate change and moral judgement. Nature Climate Change 2:

243–247.

26. Koleva SP, Graham J, Iyer R, Ditto PH, Haidt J (2012) Tracing the threads: How five moral concerns

(especially purity) help explain culture war attitudes. Journal of Research in Personality 46: 184–194.

27. Graham J, Nosek BA, Haidt J, Iyer R, Koleva S, et al. (2011) Mapping the moral domain. Journal of

Personality and Social Psychology 101: 366–385. doi: 10.1037/a0021847 PMID: 21244182

28. Graham J, Haidt J, Koleva S, Motyl M, Iyer R, Koleva S, et al. (2013) Moral foundations theory: The

pragmatic validity of moral pluralism. Advances in Experimental Social Psychology 47: 55–130.

29. Graham J, Haidt J (2010) Beyond beliefs: Religions bind indviduals into moral communities. Personal-

ity and Social Psychology Review 14: 140–150. doi: 10.1177/1088868309353415 PMID: 20089848

30. Graham J, Haidt J, Nosek BA (2009) Liberals and conservatives rely on different sets of moral founda-

tions. Journal of Personality and Social Psychology 96: 1029–1046. doi: 10.1037/a0015141 PMID:

19379034

31. Gardiner S, Caney S, Jamieson D, Shue H (2011) Climate Ethics: Essential Readings. Oxford: Oxford

University Press.

32. Gardiner SM (2006) A perfect moral storm: Climate change, intergenerational ethics and the problem

of moral corruption. Environmental Values 15: 397–413.

33. Feinberg M, Willer R (2013) The moral roots of environmental attitudes. Psychological Science 24:

56–62. doi: 10.1177/0956797612449177 PMID: 23228937

Moral Foundations of Climate Change Intentions

PLOS ONE | DOI:10.1371/journal.pone.0163852 October 19, 2016 10 / 11

http://dx.doi.org/10.1038/415424a
http://www.ncbi.nlm.nih.gov/pubmed/11807552
http://www.ecologyandsociety.org/vol14/iss31/art34/
http://www.ecologyandsociety.org/vol14/iss31/art34/
http://dx.doi.org/10.1177/0956797610391911
http://www.ncbi.nlm.nih.gov/pubmed/21148457
http://dx.doi.org/10.1037/a0021847
http://www.ncbi.nlm.nih.gov/pubmed/21244182
http://dx.doi.org/10.1177/1088868309353415
http://www.ncbi.nlm.nih.gov/pubmed/20089848
http://dx.doi.org/10.1037/a0015141
http://www.ncbi.nlm.nih.gov/pubmed/19379034
http://dx.doi.org/10.1177/0956797612449177
http://www.ncbi.nlm.nih.gov/pubmed/23228937


34. Pfattheicher S, Sassenrath C, Schindler S (2015) Feelings for the suffering of others and the environ-

ment: Compassion fosters proenvironmental tendencies. Environment and Behavior 48: 929–945,

doi: 10.1177/0013916515574549

35. Dawson SL, Tyson GA (2012) Will morality or political ideology determine attitudes to climate change?

The Australian Community Psychologist 24: 8–25.

36. Burnham KP, Anderson DR (2003) Model Selection and Multimodel Inference: A Practical Information-

theoretic Approach. New York: Springer-Verlag.

37. Stephens PHG (2009) Nature,purity, ontology. Environmental Values 9: 267–294.

38. Day MV, Fiske ST, Downing EL, Trail TE (2014) Shifting liberal and conservative attitudes using Moral

Foundations Theory. Personality and Social Psychology Bulletin 40: 1559–1573. doi: 10.1177/

0146167214551152 PMID: 25286912

39. Lu H, Schuldt JP (2016) Compassion for climate change victims and support for mitigation policy. Jour-

nal of Environmental Psychology 45: 192–200.

40. Taufik D, Bolderdijk JW, Steg L (2014) Acting green elicits a literal warm glow. Nature Climate Change

5: 37–40.

Moral Foundations of Climate Change Intentions

PLOS ONE | DOI:10.1371/journal.pone.0163852 October 19, 2016 11 / 11

http://dx.doi.org/10.1177/0013916515574549
http://dx.doi.org/10.1177/0146167214551152
http://dx.doi.org/10.1177/0146167214551152
http://www.ncbi.nlm.nih.gov/pubmed/25286912

