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Abstract
Cognitions about climate change are of critical importance for climate change mitigation as they influence climate-relevant 
behaviors and the support of climate policy. Using about 30,000 observations from a large-scale representative survey from 
23 European countries, this study provides two major findings. First, important policy-relevant climate change cognitions 
do not only differ by individuals’ ideological identity (left versus right) but—independently—by their moral identity, that 
is, the pattern of endorsement of the moral foundations: Care, Fairness, Liberty, Loyalty, Authority, and Purity/Sanctity. 
In particular, controlling for ideological position, the cognitions that the world climate is changing, that climate change is 
human-made, and that climate change impacts are bad are significantly negatively related to stronger endorsement of the 
Authority and Sanctity foundations while being positively related to stronger endorsement of the Loyalty and Fairness 
foundations. Second, not only the ideology-related cognitive divide but the morality-related divide is larger in individuals 
with tertiary education, consistent with the idea that individuals with greater science literacy and numeracy use these skills 
to adjust their cognitions to their group identity. The finding that better education may amplify rather than attenuate the 
ideology and morality dependence of decision-relevant climate change cognitions sheds doubt on the proposition that better 
education unambiguously furthers the prospects for climate change mitigation.

Keywords  Climate change cognition · Identity-protective cognition · Ideological identity · Moral identity · Moral 
foundations · Educational attainment

Highlights   
• Limited or incorrect cognitions about the existence, origins, 
and impacts of climate change are a major barrier to climate 
change mitigation.
• European citizens’ climate change cognitions are shaped not 
only by ideological identity (left-right) but by moral identity 
(universalist-parochial).
• A higher level of education is associated with higher rather than 
lower ideology and morality dependence of important climate 
change cognitions.
• To minimize harmful identity dependence, climate cognitions and 
climate policy should be sheltered from being fused with antagonistic 
policy issues such as state interference or national sovereignty.
• To attenuate the morality-related divide, climate change 
mitigation should be (re)framed such as to establish an accord 
between mitigation and the moral values that are presently 
associated with “climate skepticism” (for instance framing 
degradation of the climate system as a violation of Purity/
Sanctity).
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Introduction

Cognitions about climate change are highly relevant for 
climate change mitigation for at least two reasons (Gifford 
2011): First, people unaware of or skeptic about the exist-
ence, origins and impacts of climate change are unlikely to 
take measures to curb greenhouse gas emissions or support 
public policies to protect the climate. Second, even among 
those who are aware of the problem, a lack of knowledge 
about the cause and extent of climate change may lead to 
ignorance about which (individual and collective) actions 
are available and how effective different actions are. Sound 
knowledge about climate change and the options for amelio-
rating is thus an important precondition for effective climate 
policy.

Action-relevant cognitions about climate change are 
shaped by several factors. An obvious source of more 

/ Published online: 12 January 2022

Journal of Environmental Studies and Sciences (2022) 12:386–395

http://orcid.org/0000-0002-8697-0475
http://crossmark.crossref.org/dialog/?doi=10.1007/s13412-021-00745-7&domain=pdf


accurate knowledge about climate change is better educa-
tion. Indeed, educational attainment has long been identified 
as a consistent predictor of environment-related perceptions 
and concerns (e.g. Dietz et al. 1998), and a meta-analysis of 
close to 200 polls and academic studies has revealed that 
education is one of the strongest correlates of the belief 
in climate change (Hornsey et al. 2016). More recently, 
cognitions about the existence, origins and impacts of cli-
mate change have been found to display a strong left-right 
ideological divide in many countries, with adherents to the 
left expressing greater belief in and concern about climate 
change than adherents to the right (e.g. McCright et al. 2015, 
McCright et al. 2016, Hornsey et al. 2016, Hornsey et al. 
2018). Indeed, political ideology and affiliation are stronger 
predictors of climate change belief than any other demo-
graphic variable (Hornsey et al. 2016).

The psychological mechanism behind the association 
between ideological identity and climate change beliefs is 
identity-protective cognition (Kahan et al. 2007), that is, 
people adjust their beliefs and world views to their personal 
and social identities in order to minimize cognitive disso-
nance (Festinger 1957). The techniques employed in forming 
identity-protective cognitions include individuals’ differen-
tially attending to (through selective exposure or avoidance) 
and/or processing (through motivated reasoning) informa-
tion (e.g. Garrett et al. 2011, Kunda 1990, respectively) in 
a way that agrees with their values and world views. Due to 
identity-protective cognition, division in terms of ideologi-
cal position may translate into division of climate change 
beliefs.

As shown by Kahan et al. (2017a), politically polarized 
views on science in the U.S. are better explained by iden-
tity-protecting cognitive strategies than by the competing 
hypothesis of deficits in the public’s capacity to comprehend 
scientific evidence. In addition – contrary to conventional 
expectations – ideology-dependence of climate change cog-
nitions has been found to be stronger rather than weaker 
in individuals with greater science literacy and numeracy, 
on the grounds that these abilities facilitate adjustment of 
beliefs to identity through selection and processing of infor-
mation (Kahan et al. 2017a).

Considering that science literacy and numeracy may be 
related to general educational attainment, this finding sug-
gests that a higher level of education may foster rather than 
attenuate the identity-dependence of climate change cogni-
tions. Consistent with this view, Czarnek et al. (2020) found 
the ideological divide of climate change cognitions in devel-
oped countries to be increasing in individuals’ years of edu-
cation, whereas the evidence is ambiguous with respect to 
less developed countries.

While the bulk of the literature on identity-protective 
climate change cognitions focused on ideological iden-
tity (political affiliation or position on the left-right scale), 

one recent paper (Welsch 2021) has studied the relation-
ship between moral identity and climate change cognitions. 
Drawing on so-called moral foundations theory (Haidt and 
Joseph 2007, Graham et al. 2011, Haidt 2012), the paper 
found significant relationships between beliefs which fos-
ter climate friendly behaviors and the endorsement of uni-
versalist (individual-focused) -- as opposed to parochial 
(group-focused) -- moral values. Specifically, individuals 
hold stronger beliefs that climate change has bad impacts the 
more they endorse the moral values of Fairness and Liberty 
(universalist values) and the less they endorse Authority and 
Sanctity (parochial values). Importantly, these relationships 
hold even when controlling for ideological identity (position 
on the left-right scale).

It should be noted that much of the work on ideology-
dependent cognition, motivated reasoning, and the moderat-
ing role of science literacy and numeracy focused on North 
American populations (e.g., Kahan et al. 2007, Kahan et al. 
2017a). Analyzing data from 25 developed and emerging 
countries, Hornsey et al. (2018) found relationships between 
climate skepticism and 5 ideological variables to be statisti-
cally significantly stronger in the U.S. than in the pool of 24 
other nations. The relationships also tended to be stronger 
in 5 English speaking nations (other than the U.S.) than 
in the 24-nation pool, but not significantly so. At the level 
of individual countries, the relationship between climate 
skepticism and more right-leaning ideology was positive 
in 19 out of 25 countries (significantly so in 7 countries). 
While there does not seem to be evidence on the moderat-
ing role of science literacy and numeracy in the cognition-
ideology relationship outside the U.S. (Kahan et al. 2017a), 
Czarnek et al. (2020) found a significant moderating role of 
the related notion of educational attainment in a set of 22 
European countries. With respect to the relationship between 
climate change cognitions and moral identity, a moderating 
role for science literacy and numeracy or education has not 
been studied as yet.

The present paper studies the role for climate change cog-
nitions of ideological identity, moral identity, and cognitive 
ability jointly. It augments the literature on climate change 
cognitions, identity, and cognitive skills and abilities in sev-
eral ways. First, it extends the evidence on the ideology-
cognition-ability relationship (Kahan et al. 2017a) from a 
small U.S. sample to a large representative European sample. 
Second, in focusing on the morality-cognition nexus it stud-
ies a larger set of climate change cognitions than previously 
considered (Welsch 2021). Third, using educational attain-
ment as a measure of cognitive ability, it studies for the first 
time the role of cognitive ability as a potential moderator 
of the morality-cognition relationship. Finally, it discusses 
climate policy conclusions, drawing on the notion of the 
“tragedy of the science communication commons” (Kahan 
2017, Kahan et al. 2017b).
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The empirical analysis uses about 30,000 observations for 
23 European countries from Round 8 of the European Social 
Survey (ESS) and involves four climate change cognitions 
(the world climate is changing; climate change is caused by 
human activities; climate change has bad impacts; reduc-
ing personal-level energy use can reduce climate change), 
individuals’ placement on the left-right scale, and individu-
als’ endorsement of six moral foundations (Care, Fairness, 
Liberty, Loyalty, Authority, and Purity/Sanctity).

Key findings and conclusions

The key findings and conclusions can be summarized as 
follows:

•	 Action-relevant climate change cognitions of European 
citizens are shaped not only by ideological identity (left-
right) but by moral identity (universalist-parochial), 
where more right-leaning individuals and those with a 
more parochial (group-focused) morality display greater 
climate skepticism than more left-leaning individuals 
and those with a more universalist (individual-focused) 
morality.

•	 In contrast to popular views, more education is not on 
its own a solution to climate denial, as a higher level 
of education is associated with higher rather than lower 
ideology and morality dependence of important climate 
change cognitions.

•	 To minimize harmful identity dependence, climate cogni-
tions and climate policy should be sheltered from being 
fused with antagonistic policy issues such as state inter-
ference or national sovereignty.

•	 To attenuate the morality-related divide, climate change 
mitigation should be (re)framed such as to establish an 
accord between mitigation and the moral values that are 
presently associated with climate skepticism (for instance 
framing degradation of the climate system as a violation 
of Purity/Sanctity).

Detailed results

In more detail, multiple regression analysis reveals that all 
cognitions studied are significantly negatively related to a 
more right-leaning ideological position and significantly 
positively related to stronger endorsement of Fairness, 
whereas all but one cognitions are significantly negatively 
related to stronger endorsement of Authority and Sanctity. 
Similar to the literature on the role of science literacy, the 
paper finds that the ideology dependence of the cognitions 
studied is significantly stronger in individuals with a tertiary 
education (that is, a bachelor degree or higher). In addition 
to the ideology-cognition relationships, 9 of the 24 moral-
ity-cognition relationships are also significantly stronger in 

individuals with tertiary education. In particular, the cogni-
tions that climate change is human-made and that climate 
change impacts are bad are more morality dependent in indi-
viduals with better education than in less educated people. 
In contrast to the latter cognitions, the belief that the climate 
is changing is—on balance—less morality dependent in bet-
ter educated than in less well educated people. The level 
of education per se is positively related to the cognitions 
that the climate is changing, that climate change is human-
made, and that climate change impacts are bad. The role 
of better education in shaping climate change cognitions is 
thus ambiguous as better education per se improves climate 
knowledge but tends to amplify biases in the relevant cogni-
tions that result from identity-protective information selec-
tion and processing.

Observing that Fairness falls into the category of uni-
versalist (individual-focused) moral foundations whereas 
Authority and Sanctity are constitutive of a parochial 
(group-focused) morality (Graham et al. 2011, Haidt 2012), 
it can be noted that in addition to the familiar ideology-
related divide in climate change cognitions there is a divide 
between adherents to a universalist and a parochial morality 
and that the level of education tends to widen rather than 
narrow both types of divide.

Organization of the paper

The remainder of the paper is organized as follows. The 
“Method” section presents the data and empirical strategy. 
The “Results” section presents the results. The “Discussion 
and climate policy conclusions” section offers a discussion 
and some climate policy conclusions.

Method

Data and variables

The data used in the empirical analysis are taken from the 
European Social Survey (ESS) (see www.​europ​eanso​cials​
urvey.​org). The ESS is a cross-sectional, multi-country sur-
vey covering over 30 nations. ESS data are obtained using 
random (probability) samples, where the sampling strate-
gies are designed to ensure representativeness and compa-
rability across European countries. I use data from Round 
8 (2016) because it includes a “Climate Change” module 
that offers data for climate change cognitions, along with 
ideological position, endorsement of the moral foundations, 
educational attainment, and a set of sociodemographic con-
trol variables. ESS Round 8 covers the following countries: 
Austria, Belgium, Czech Republic Estonia, Finland, France, 
Germany, Hungary, Ireland, Israel, Iceland, Italy, Lithuania, 
Netherlands, Norway, Poland, Portugal, Russian Federation, 
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Sweden, Slovenia, Spain, Switzerland, and the UK. The total 
number of valid cases is 44,387. The number of observations 
available for regression analysis amounts to about 30,000, 
depending on the specific specification.

Dependent variables

The dependent variables (climate change cognitions) are the 
degrees of agreement to the propositions that the world cli-
mate is changing, that climate change is human-made, that 
climate change has bad impacts, and that changing one’s 
own energy consumption is effective in mitigating climate 
change. The respective survey questions, coding, and sum-
mary statistics are as follows:

World Climate is Changing: Do you think the world’s 
climate is changing? 1 = “definitely not changing” to 
4 = “definitely changing” (original coding reversed for 
empirical analysis). Mean = 3.48, SD = 0.69.
Climate Change Human-Made: Do you think that climate 
change is caused by natural processes, human activity, or 
both? 1 = “entirely by natural processes,” 2 = “mainly 
by natural processes,” 3 = “about equally by natural pro-
cesses and human activity,” 4 = “mainly by human activ-
ity,” 5 = “entirely by human activity.” The response “I 
don’t think climate change is happening” was omitted. 
Mean = 3.42, SD = 0.80.
Climate Change Impacts Bad: How good or bad do 
you think the impact of climate change will be on peo-
ple across the world? 0 = “extremely good” to 10 = 
“extremely bad” (original coding reversed for empirical 
analysis). Mean = 6.74, SD = 2.20.
Individual Mitigation Effective: How likely do you think 
it is that limiting your own energy use would help reduce 
climate change? 0 = “not at all likely” to 10 = “extremely 
likely.” Mean = 4.35, SD = 2.65.

Explanatory variables

The main explanatory variables are an indicator of whether 
an individual has tertiary education, the position on the left-
right scale, and the degrees of endorsement of the moral 
foundations. The respective survey questions, coding, and 
summary statistics are as follows:

Tertiary: What is your highest level of education? 1 = less 
than lower secondary, 2 = lower secondary, 3 = lower 
tier upper secondary, 4 = upper tier upper secondary, 5 
= advanced vocational (sub-degree), 6 = lower tertiary 
education (BA level), 7 = higher tertiary education (MA 
level or higher). The first five levels were coded as zero, 

and the last two levels were coded as 1. Mean = 0.24, 
SD = 0.37.
Right: In politics, people sometimes talk of “left” and 
“right.” Using this card, where would you place yourself 
on this scale, where 0 means the left and 10 means the 
right? Mean = 5.16, SD = 2.24.
Moral foundations: “Now I will briefly describe some 
people. Please tell me how much each person is or is not 
like you.” 1 = “not at all like me” to 6 = “very much like 
me” (original coding reversed for empirical analysis).
Care: “It is very important to her/him to help the people 
around her/him. She/he wants to care for their wellbeing.” 
Mean = 3.80, SD = 1.01.
Fairness: “She/he thinks it is important that every person 
in the world should be treated equally. She/he believes 
everyone should have equal opportunities in life.” Mean 
= 3.82, SD = 1.08.
Liberty: “It is important to her/him to make her/his own 
decisions about what she/he does. She/he likes to be free 
and not depend on others.” Mean = 3.82, SD = 1.10.
Loyalty: “It is important to her/him to be loyal to her/his 
friends. She/he wants to devote herself/himself to people 
close to her/him.” Mean = 4.04, SD = 0.95.
Authority: “She/he believes that people should do what 
they’re told. She/he thinks that people should follow rules 
at all times, even when no-one is watching.” Mean = 2.77, 
SD = 1.40.
Sanctity: “Tradition is important to her/him. She/he tries 
to follow the customs handed down by her/his religion or 
her/his family.” Mean = 3.82, SD = 1.05.
The ESS items used to measure endorsement of Care, 
Fairness, Liberty, Loyalty, Authority, and Sanctity do not 
explicitly refer to moral foundations theory. Rather, the 
correspondence of the survey items to the moral founda-
tions relies on the formulations used in the survey. Welsch 
(2020) shows that the moral foundations proxied this 
way have very similar properties (correlations with each 
other and with sociodemographic variables) as variables 
obtained from the “Moral Foundations Questionnaire” 
(Graham et al. 2011). It may also be noted that some of 
the survey questions explicitly involve a differentiation 
between individual-focused (universalistic) and group-
focused (parochial) morality. This is most salient with 
respect to Fairness and Loyalty, the former referring to 
“every person in the world,” whereas the latter refers to 
“people close.”

Control variables

Control variables are age (years), gender (0 = male, 1 = 
female), net household income (deciles), number of people 
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living in the household, domicile (1 = “big city” to 5 = 
“countryside”), and subjective general health (1 = “very 
good” to 5 = “very bad”).

Empirical strategy

The regression equations take the following general form:

where Cognitioni denotes any of individual i’s climate 
change cognitions described in the “Data and variables” sub-
section and Moralsi and Controlsi are vectors comprising the 
moral foundations and the control variables, respectively.

The regression equations were estimated using ordinary 
least squares since ordered probit or logit estimators yield 
ambiguous marginal effects in interaction models (Ai and 
Norton 2003).

Results

Correlations

The correlations between the variables of interest are shown 
in Table 3 in the Appendix. The cognition that individual 
mitigation behavior is effective displays no significant cor-
relation with the level of education and very low correlations 
with both ideological position and endorsement of the moral 
foundations (r < 0.1). The cognitions that the world climate 
is changing, that climate change is human-made, and that cli-
mate change impacts are bad are positively correlated with 
the level of education, but the correlations are very low (r < 
0.1). These cognitions are negatively correlated with a more 
right-leaning ideological position (r = −0.098 to −0.127) and 
with the moral foundations of Authority and Sanctity while 
being positively correlated with the moral foundations of 
Care, Fairness, Liberty, and Loyalty. Some of these positive 
correlations are of a similar or larger magnitude than the nega-
tive ideology-cognition correlations. The correlations between 
right-leaning ideological position and endorsement of the 
moral foundations are very low (r < 0.1) except for Fairness 
(r = −0.145) and Sanctity (r = 0.132). Ideological position 
and moral identity are thus fairly independent of each other.1

The correlations suggest that ideological position and 
endorsement of the moral foundations may play independent 
roles as predictors of climate change cognitions, if any. This 
expectation was checked by means of multivariate regres-
sion analysis.

Cognitioni = const + b
1
Righti + b

2
Moralsi + b

3
Tertiaryi + b

4
Righti ∗ Tertiaryi + b

5
Moralsi ∗ Tertiary + b

6
Controlsi + errori

Regression results

Table 1 displays the results of multivariate regressions with 
several climate change cognitions as the dependent vari-
ables: the beliefs that the world climate is changing, that 
climate change is human-made, that climate change impacts 
are bad, and that individual mitigation behaviors are effec-

tive. As seen in the first row, all four beliefs are significantly 
negatively related to a more right-leaning ideological posi-
tion. In addition, as shown by the interaction terms between 
ideological position and tertiary education, the negative 
ideology-cognition relationships are significantly stronger 
in individuals with tertiary education (bachelor degree or 
higher). By contrast, tertiary education per se is signifi-
cantly positively related to the beliefs that the world climate 
is changing, that climate change is human-made, and that 
climate change impacts are bad, while not being significantly 
related to the belief that individual mitigation behaviors are 
effective.2

Turning to the moral foundations, the following findings 
stand out:

•	 The cognition that the world climate is changing is sig-
nificantly positively related to stronger endorsement of 
the Care, Fairness, Liberty, and Loyalty foundations and 
significantly negatively related to stronger endorsement 
of the Authority and Sanctity foundations. With respect 
to Care, Liberty, and Authority, the morality-cognition 
relationships are significantly weaker in better educated 
people, while with respect to Sanctity, the relationships 
are significantly stronger in better educated people.

•	 The cognition that climate change is human-made is sig-
nificantly positively related to stronger endorsement of 
the Fairness and Loyalty foundations and significantly 
negatively related to stronger endorsement of the Author-
ity and Sanctity foundations. With respect to Fairness, 
Loyalty, and Authority, the morality-cognition relation-
ships are significantly stronger in better educated people, 
whereas education does not significantly moderate the 
other morality-cognition relationships.

•	 The cognition that climate change impacts are bad is 
significantly positively related to stronger endorsement 
of the Fairness, Liberty, and Loyalty foundations and 
significantly negatively related to stronger endorsement 
of the Authority and Sanctity foundations. With respect 

1  Haidt (2012) suggests that left-leaning (liberal) and right-leaning 
(conservative) individuals endorse the universalist moral foundations 
in similar ways but liberals endorse the parochial moral foundations 
less than do conservatives.

2  The control variables female (dummy variable) and income attract 
significantly positive coefficients; age and poor health attract signifi-
cantly negative coefficients. The coefficients for household size and 
domicile (urban-rural scale) are not significant.
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to Care, Loyalty, Authority, and Sanctity, the morality-
cognition relationships are significantly stronger in better 
educated people, while with respect to Liberty, they are 
weaker in better educated people.

•	 The cognition that individual mitigation behaviors are 
effective is significantly positively related to stronger 
endorsement of the Care, Fairness, Authority, and Sanc-
tity foundations and significantly negatively related to 
stronger endorsement of the Liberty and Loyalty founda-
tions. These relationships are not significantly moderated 
by the level of education, except for the case of Fairness 
where the morality-cognition relationship is significantly 
stronger in better educated people.

These results suggest that moral identity plays a role 
in shaping climate change cognitions, as does ideological 
identity, and that both types of relationship are moderated 
by education. The next subsection provides a more concise 
picture of the morality-cognition relationships.

Universalist and parochial morality

As was noted in the “Introduction,” the moral foundations can 
be grouped into individual-focused or universalist founda-
tions in the sense that they refer to all individuals independ-
ent of what group they belong to (such as family, neighbor-
hood, region, or nation)—Care, Fairness, and Liberty—and 
parochial foundations in the sense that they contribute to 

the stability of an in-group—Loyalty, Authority, and Purity/
Sanctity (Graham et al. 2011, Haidt 2012).3 Given the char-
acter of climate change mitigation as a global public good 
that benefits everyone (rather than being group-specific), it 
is instructive to check whether the estimation results differ in 
terms of the universalist-parochial categorization.

Table 2 displays the sum across universalist and paro-
chial moral foundations, respectively, of the significant 
coefficients from Table 1. The overall messages are (a) that 
endorsement of the universalist foundations is positively 
associated with stronger climate change beliefs, particu-
larly so in individuals with tertiary education and (b) that 
endorsement of the parochial foundations is almost unrelated 
with stronger climate change beliefs in individuals without 
tertiary education and slightly negatively associated with 
such beliefs in individuals with tertiary education.

While these results are broadly consistent with a univer-
salist-parochial dichotomy of the morality-cognition relation-
ship (particularly so in better educated people), Table 1 has 
revealed that the morality-cognition relationship tends to be 
different with respect to Loyalty (positive) than with respect 
to Authority and Sanctity (negative). When we focus on the 
latter two foundations, we find that they are negatively associ-
ated with the first three beliefs and more strongly so in better 

Table 1   Regression results

OLS regressions; t-statistics in parentheses based on country-clustered standard errors. *p<0.1, **p<0.05, ***p<0.01. All regressions control 
for age, gender, household income, household size, subjective general health, and domicile (urban-rural scale)

World climate is changing Climate change human-made Climate change impacts bad Individual miti-
gation effective

Right
Right*Tertiary

−0.02*** (9.74)
−0.01*** (2.73)

−0.03*** (11.80)
−0.01** (1.93)

−0.09*** (14.14)
−0.03** (2.27)

−0.02** (2.04)
−0.03** (1.73)

Care
Care*Tertiary

0.05*** (9.03)
−0.01*** (8.06)

0.01 (0.97)
0.00 (0.09)

0.01 (0.67)
0.05* (1.52)

0.21*** (9.68)
0.00 (0.20)

Fairness
Fairness*Tertiary

0.05*** (11.56)
0.00 (0.56)

0.05*** (9.47)
0.02** (1.80)

0.19*** (12.56)
0.03 (1.03)

0.12*** (6.75)
0.08 ** (2.17)

Liberty
Liberty*Tertiary

0.02*** (5.46)
−0.01* (1.63)

0.01 (0.70)
0.00 (0.48)

0.08*** (5.76)
−0.08* (1.36)

−0.08*** (4.65)
−0.01 (0.26)

Loyalty
Loyalty*Tertiary

0.04*** (6.63)
−0.01 (0.95)

0.02*** (3.46)
0.02* (1.61)

0.13*** (7.17)
0.06** (1.67)

−0.10*** (4.55)
0.06 (1.11)

Authority
Authority*Tertiary

−0.03*** (9.03)
0.01* (1.43)

−0.01*** (2.87)
−0.03*** (3.75)

−0.06*** (5.86)
−0.05*** (2.43)

0.04*** (2.73)
0.00 (0.18)

Sanctity
Sanctity*Tertiary

−0.02*** (4.71)
−0.01* (1.52)

−0.02*** (3.89)
0.00 (0.50)

−0.05*** (4.20)
−0.04** (1.86)

0.07*** (5.22)
0.03 (1.06)

Tertiary 0.12*** (3.85) 0.09*** (2.92) 0.45*** (6.43) 1.10 (0.69)
Controls Yes Yes Yes Yes
Constant 3.76 3.84 7.79 5.21
R2 0.046 0.036 0.051 0.020
Observations 30628 29860 29540 29781

3  Purity/Sanctity can be considered to be group-focused since dif-
ferent groups (such as religious denominations or nations) are often 
characterized by different beliefs or practices being considered as 
inviolable.
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educated people (Table 2, last two rows). In particular, the 
beliefs that climate change is human-made and that climate 
impacts are bad are strongly negatively related to endorsement 
of the Authority and Sanctity foundations in individuals with 
tertiary education. As the last column of Table 2 reveals, a 
1-unit increase in endorsement of the universalist moral foun-
dations among individuals with tertiary education goes with 
a change of pro-climate beliefs by 0.31 (= (0.69 + 0.23)/3) 
points on average, whereas a 1-unit increase in endorsement 
of Authority and Sanctity goes with a change of pro-climate 
beliefs by −0.10 (= −(0.08+0.12)/2) points on average.

Discussion and climate policy conclusions

Summary and interpretation of findings

Using a large-scale representative survey from 23 European 
countries, the analysis has revealed that important policy-
relevant climate change cognitions do not only differ by 
individuals’ level of education (e.g., Dietz et al. 1998) and 
ideological identity (e.g., McCright et al. 2015, McCright 
et al. 2016, Hornsey et al. 2016, Hornsey et al. 2018) but—
independently—by their moral identity as described by 
moral foundations theory. In particular, the cognitions that 
the world climate is changing, that climate change is human-
made, and that climate change impacts are bad are signifi-
cantly negatively related to stronger endorsement of the 
Authority and Sanctity foundations while being positively 
related to stronger endorsement of the Loyalty and Fairness 
foundations. In addition, the cognition that individual miti-
gation behavior is effective is positively related to Fairness 
(as well as Care). These findings corroborate the evidence 
presented by Welsch (2021) and extend it to a larger set of 
climate change cognitions and to a larger set of countries.4

Similar to previous research that found the ideologi-
cal divide in climate change cognitions to be larger in 
individuals with greater science literacy and numeracy 
(e.g., Kahan et al. 2012), the present analysis found the 

ideology-cognition relationship to be stronger in individu-
als with better (that is, tertiary) education. While this is con-
sistent with previous findings (e.g., Czarnek et al. 2020), a 
novel contribution of the present work is that not only the 
ideology-cognition relationship but the morality-cognition 
relationships are stronger in better educated people. This 
applies in particular to the cognitions that climate change 
is human-made and that climate change impacts are bad. 
These latter beliefs are not only negatively related to stronger 
endorsement of Authority and Sanctity, but the negative rela-
tionships are stronger in individuals with tertiary education,

With respect to the morality-cognition relationships, two 
comments are in order. First, the relationships tend to differ 
between universalist morality (positive relationship to pro-
climate cognitions) and parochial morality (negative rela-
tionship to pro-climate cognitions). However, the dichotomy 
is not clear-cut. In particular, while the parochial values 
Authority and Sanctity are negatively related to the beliefs 
of existence, human origin, and negative impact of climate 
change, the parochial value Loyalty is positively related to 
those beliefs.

Second, it is not necessarily the case that Authority and 
Sanctity are associated with incorrect and Care and Fairness 
are associated with correct beliefs. While this is true with 
respect to the beliefs concerning the existence, origin, and 
impacts of climate change, Care and Fairness are also asso-
ciated with the belief that individual mitigation behaviors are 
effective in reducing climate change—a belief that is at least 
questionable in view of each individual’s small contribution 
to climate change.5

Table 2   Aggregate morality-
cognition relationships

The entries are the sum of significant coefficients from Table 1 (n.s. not significant). Universalist = Care + 
Fairness + Liberty. Parochial = Loyalty + Authority + Sanctity. A&S = Authority + Sanctity

World climate 
is changing

Climate change 
human-made

Climate change 
impacts bad

Individual miti-
gation effective

Sum

Universalist 0.12 0.05 0.27 0.25 0.69
Universalist*tertiary n.s. n.s. 0.13 0.08 0.23
Parochial −0.01 −0.01 0.02 0.01 0.01
Parochial*tertiary n.s. −0.1 −0.03 n.s. −0.04
A&S −0.05 −0.03 −0.11 0.11 −0.08
A&S*tertiary n.s. −0.03 −0.09 n.s. −0.12

4  Welsch (2021) focused on the cognitions that climate change is bad 
and that individual mitigation behaviors are effective and on individu-
als from West European countries.
5  Given that the moral foundations—including Care and Fairness—
have emerged as a response to free-rider issues in public good provi-
sion (Haidt 2012, Welsch 2020), this is an example of moral values 
contributing to collective rationality (efficiency) through fostering an 
incorrect yet “useful” belief.
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With respect to the interaction terms between ideology 
and morality, on the one hand, and education, on the other, it 
is clear that they can be read in two ways. They may indicate 
how education affects the ideology-cognition and morality-
cognition relationships, or how ideology and morality, 
respectively, affect the education-cognition relationship. 
With respect to ideology, Czarnek et al. (2020) adopt the 
latter interpretation, asserting that right-wing ideology 
attenuates (but not reverses) the positive effect of education 
on pro-climate change beliefs in more developed countries.

Taking a different perspective, Kahan et al. (2012) and 
Kahan (2017) argue that better science literacy and numeracy 
(to which tertiary education arguably contributes) enables 
individuals to more effectively select and process information 
in order to align their beliefs to those prevalent in their (ideo-
logically defined) peer group. The argument put forward to 
support this view relies on the risk of losing the psychic and 
material support of one’s peers in case of dissenting beliefs 
on climate change: Since a single person cannot meaningfully 
affect the climate, the costs of losing peer support exceed the 
benefit from engaging in mitigation behavior in accordance 
with insights from climate science. Maintaining group iden-
tity and group support is thus the ultimate concern, and better 
cognitive skills facilitate adjustment of beliefs to identity such 
as to secure the benefits of group membership.

Climate policy conclusions

Cognitions about the existence, origins, and impacts of 
climate change are important determinants of individuals’ 
mitigation behavior (Welsch 2021), and they are strongly 
influenced by individuals’ ideological and moral identities. 
The finding that better education may amplify rather than 
attenuate the ideology and morality dependence of decision-
relevant climate change cognitions is worrying as it sheds 
doubt on the proposition that better education unambigu-
ously furthers the prospects for climate change mitigation. 
While better education per se entails a better understanding 
of climate change issues, the cognitive skills associated with 
better education may enable individuals with a right-leaning 
ideological identity and those with a moral identity based 
on Authority and Sanctity to adjust their beliefs to their 
identity-related “climate skepticism.”

The persistence of (incorrect) identity-protecting climate 
change beliefs is an instance of what Kahan (2017) calls the 
“tragedy of the science communication commons”: It is indi-
vidually rational for an individual to hold “climate skeptic” 
beliefs if (i) such beliefs are an essential element of an indi-
vidual’s group identity, (ii) dissent with group beliefs involves 
the threat of losing (psychic and material) group support, and 
(iii) the costs of losing group support exceed the benefit from 
engaging in mitigation behavior—which is likely since a single 
individual has little impact on the climate.

Since better education is of limited value in overcoming 
this “tragedy,” the question arises as to what may be more 
effective communication strategies. One approach involves 
sheltering the knowledge-transmission process against dis-
ruption by “antagonistic meanings that fuse positions on dis-
puted facts to individuals’ cultural identities” (Kahan 2017). 
Such meanings—see below—divert individuals, particularly 
those who are otherwise the most proficient thinkers, from 
using their reasoning to recognize what science knows and 
instead redirects it to conforming their beliefs to the ones 
that predominate in their cultural group (Kahan 2017, Kahan 
et al. 2017b).

In the case of climate change, such disruption of adequate 
knowledge transmission may result from the climate issue 
being (opportunistically) fused with notions such as climate 
policy involving (excessive) state interference or implying 
a cut-back on national sovereignty and independence. With 
respect to state interference, attenuating such concerns 
may include, for instance, the propagation of market-based 
instruments rather than command-and-control mitigation 
policies. With respect to national sovereignty concerns, the 
framing of climate policy as an opportunity to take a pio-
neering role or as a “national mission” deserving to take 
pride in may help.

With respect to moral identity, attenuating the divide 
may involve reframing climate change mitigation such as 
to establish an accord (rather than an opposition) between 
mitigation and the moral values that presently are associ-
ated with climate skepticism. That such a strategy may be 
effective was shown by Feinberg and Willer (2019), who 
found that framing environmental pollution as a violation 
of Purity/Sanctity is an effective and persuasive technique 
for communication across divides and increasing environ-
mental awareness among conservatives. Similarly, related to 
the moral value of Authority, it was shown (in the context of 
the COVID-19 pandemic) that appealing to moral duty is an 
effective way of stimulating containment behaviors that are 
costly and involve a large gap between individual and social 
benefits (Quaas et al. 2021).

These findings suggest that the relationships between 
climate change cognitions and identity unearthed in the 
present study are not necessarily immutable. By loosening 
the tie between cognitions and group identity, it may be 
possible for pro-climate cognitions and behavioral norms 
to spread between groups, eventually affecting behaviors 
on large scales. Examples such as the abandonment of 
foot-binding in China, changed fertility norms, changed 
norms for indoor smoking, and the declining popular-
ity of animal foods in some western societies (Nyborg 
et al. 2016) suggest that similarly lowering the identity 
relevance of beliefs and norms may also be possible in 
the case of inadequate climate change cognitions and the 
behaviors they support.
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