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Abstract

Despite the undeniable scientific consensus regarding the human impact on climate change (CC), research shows
that public opinion varies, while digital media abound with information often contradicting scientific findings.
In this study, I explore Croatian citizens’ acceptance of anthropogenic CC and their perception of the scientific
consensus from the dual-process perspective. Specifically, the primary focus of the study is on the predictive role
of actively open-minded thinking (AOT) and science trust as its potential mediator. Additionally, the predictive
effects of cognitive reflection and the mediating roles of political and general media trust are explored. Data
were collected on a nationally representative sample based on age and gender quotas (N = 1528). The findings
reveal that while a majority of citizens accept the reality of anthropogenic CC, many still perceive significant
disagreement among scientists on the issue. In the tested structural equation models, AOT emerged as a signifi-
cant positive predictor of acceptance of anthropogenic CC and a rather weak positive predictor of the scientific
consensus on the issue. AOT also positively predicted trust in science and scientists, which partially mediated its
effect on acceptance of anthropogenic CC, while there was little evidence for its mediation effect on the perception
of scientific consensus. Additionally, media and science trust exhibited positive relationships, while political trust
showed a negative relationship with the acceptance of anthropogenic CC. Overall, the findings highlight the im-
portance of a tendency to think with an actively open mind and trust in science and scientists for the acceptance
of anthropogenic CC.
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Introduction

Climate change (CC) is a critical and urgent global challenge, posing significant risks to ecosystems,
economies, and human societies. The overwhelming scientific consensus is that human activities have been
the primary cause of changes in the Earth’s climate since the mid-19th century, often referred to as an-
thropogenic climate change (Lynas et al., 2021; Myers et al., 2021). Despite the robust scientific evidence,
public opinion on CC varies, and widespread misinformation in media has contributed to a gap between
scientific understanding and public perception (e.g., see Lewandowsky et al., 2017). The persistence of CC
scepticism and varying levels of public trust in science highlights the complexity of communicating climate
science to the general public (e.g., Cologna et al,, 2024). Namely, public trust in science, scientists, and other
institutions responsible for communicating climate-related information, such as political institutions and
the media, play a relevant role when considering public attitudes, beliefs, and risk perceptions regarding CC
and support for environmental policies (Bogert et al., 2024; Fairbrother, 2017; Fawzi et al,, 2021; Kulin &
Johansson Sevé, 2021; Stromback et al.,, 2020; Tsfati et al., 2022).

However, even in areas where scientific consensus is unequivocal, such as CC, factors like scientific
misconduct, alongside various conspiratorial narratives readily spread online, may erode confidence in sci-
entific findings and foster scepticism. This is particularly concerning in regions like Croatia, which, as part of
southern Europe and the Mediterranean region, is projected to be severely affected by CC, facing increased
temperatures, more frequent and intense heatwaves, and a higher risk of droughts (European Environment
Agency, 2017; Vitali Cepo, 2021).

Analytic Thinking, Trust, and Climate Change Beliefs from
the Dual-Process Perspective

Understanding the beliefs of Croatian citizens regarding anthropogenic CC is critical for develop-
ing effective policies and interventions to mitigate and adapt to climate impacts. However, climate change
beliefs are influenced by many psychological and societal factors and can be approached from many dif-
ferent perspectives and tested within different theoretical models. In this study, I set out to examine
the beliefs of Croatian citizens towards CC, specifically their beliefs about the anthropogenic causes of
CC and the scientific consensus on the issue from the dual-process perspective. I primarily focus on the
propensity for actively open-minded thinking but also explore effects of cognitive reflection—the two
indicators of analytic thinking that have been shown relevant when investigating rational judgments and
decisions. Specifically, research has shown that individuals prone to analytic thinking, indexed by the
Actively Open-Minded Thinking (AOT) Scale and Cognitive Reflection Test (CRT) are less prone to a wide
range of epistemologically unfounded beliefs, such as paranormal and superstitious beliefs, various un-
scientific beliefs (e.g., rejection of evolutionary theory and climate change, acceptance of alternative and
complementary medicine), so-called pseudo-profound bullshit, conspiratorial beliefs, and believing fake
news (e.g.,, Binnendyk & Pennycook, 2022; Bronstein et al., 2019; Bowes et al., 2023; Mirhoseini et al,,
2023; Pennycook et al.,, 2015c; Pennycook et al.,, 2020; for a review see Pennycook et al., 2015a; Stanovich
etal,, 2016).

Within the dual-process framework, thinking and reasoning critically about a complex issue such
as CC is an example of judgment under uncertainty (Pennycook, 2023). Within this framework, the AOT
and CRT as indicators of individual differences in analytical thinking have proven particularly valuable in
investigating variations in rationality and the quality of thinking and decision-making. According to the
three-stage dual-process model (Pennycook, 2023; Pennycook et al., 2015b; see also Stanovich, 2011; Stano-
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vich et al,, 2016), reasoning errors can occur at any stage of reasoning, either due to faulty intuitions or un-
successful engagement of analytic reasoning. When it comes to the failure to engage in analytical reasoning,
there are two pathways of cognitive miserliness. The first one is failing to recognise the need to engage in
analytical reasoning. The second one is engaging in analytical thinking upon detecting a conflict, but not
to an extent that facilitates accuracy (cognitive decoupling). Instead, it is applied merely to rationalise the
intuitive response (see also, e.g., Cushman, 2020; Mercier & Sperber, 2017, for a discussion on the rational
function of rationalisation). Theoretically, the CRT and AOT could tap tendencies towards cognitive miserli-
ness at different levels of processing.

Actively open-minded thinking, measured by the AOT scale, is a disposition pertaining not only to
the amount of thinking but also to its quality and direction (Baron, 2019; Baron et al.,, 2023), and it may
serve a protective function against various biases and errors in judgment, particularly overconfidence and
biases favouring one’s own side. It represents a broad thinking disposition, encompassing reflectiveness, an
active inclination to seek out and weigh new evidence (including the perspectives of others) against own
preferred or prevailing opinions, and a willingness to update beliefs when faced with new or contradictory
evidence (Baron, 2019; Baron et al,, 2015; Haran et al., 2013; Stanovich et al., 2016). Hence, AOT as a cog-
nitive style is open because it involves treating information and evidence fairly, as well as active because it
requires an intentional search for alternatives (Baron, 2019).

Furthermore, AOT serves as a latent prescriptive norm for “good thinking”, indicating how to ap-
proach and process information and evidence, evaluate their quality, and assess the credibility of sources
(Baron, 2019; Baron et al., 2023). In this way, AOT provides standards for evaluating the reasoning of others,
particularly the trustworthiness and reliability of sources that present themselves as authorities on the
issue (Baron, 2019; Baron et al., 2023; see also Cohen et al,, 2022). Thus, AOT is not just sceptical thinking;
it includes recognising situations where trust in others (e.g., experts) is justified by seeking out cues that
individuals or organisations who are able to provide information also adhere to principles of open-minded
thinking. This means individuals do not always have to investigate every piece of information themselves,
especially in areas where they lack knowledge or expertise, if they know that credible experts have already
done so (Baron, 2019).

In other words, AOT pertains to the principles of sound reasoning and decision making (Baron,
2019; Baron et al,, 2023; Pennycook et al,, 2020). According to Stanovich and Toplak (2023), AOT should
capture the analytical processes of cognitive decoupling and decontextualisation required in hypothetical
reasoning. Consequently, individuals prone to AOT are more adapt at fairly evaluating evidence, situations,
and source trustworthiness. Thus, in addition to self-directed, evidence-based reasoning and belief forma-
tion, AOT encompasses evaluating the reasoning of others against the standards of “good thinking”, includ-
ing the credibility and expertise of different sources.

Thus, in the context of reasoning about climate change, exposed to vast amounts of information
and misinformation from different sources, individuals high in AOT would be more likely to critically assess
evidence and recognise more credible sources of information.

On the other hand, cognitive reflection, measured with the Cognitive Reflection Test (CRT), is the
ability and disposition to override a predominant intuitive but incorrect response and engage in further
reflection, leading to the correct response (Frederick, 2005). The CRT is thus often viewed as a promising
measure of overcoming cognitive miserliness (Stanovich et al., 2016). A key characteristic of the CRT, ac-
cording to Baron (Baron, 2019; Baron et al.,, 2023), is a stable disposition towards allocating time to careful
deliberation (i.e., the amount of thinking), to which he refers as the reflectiveness/impulsivity tendency (but
see De Neys, 2014; Bago & De Neys, 2020, for a discussion of logical intuitions and Stanovich, 2018 for a
discussion on mindware). In the context of reasoning about climate change, ability and tendency to engage
in deliberative reasoning could be particularly relevant when misinformation is present.
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Current Study

The objective of this study was to explore Croatian citizens’ views on anthropogenic climate change
and the scientific consensus on the issue from a dual-process perspective. Specifically, the study focuses on
the predictive role of analytic thinking—primarily AOT—and trust in science and scientists as its potential
mediator.

Drawing from the presented theoretical and empirical foundations, several hypotheses can be pro-
posed.

Given that the CRT and AOT have been linked to a wide range of beliefs and behaviours in everyday
life, individuals who exhibit higher levels of analytic thinking would be more likely to accept the anthro-
pogenic causes of CC and the scientific consensus on the issue, as they may be better equipped to navigate
(mis)information and arrive at evidence-based conclusions. Thus, the first hypothesis was that the AOT
would positively predict acceptance of anthropogenic CC (H1a) and scientific consensus on the issue (H1b).
Also, the CRT would positively predict acceptance of anthropogenic CC (H2a) and scientific consensus on
the issue (H2b).

More importantly, since scientific research can provide most reliable systematic evidence on the
causes of CC, individuals higher in AOT would more easily identify credible sources regarding CC and, in
turn, place greater trust in them (H3).

Furthermore, since the scientific consensus on the issue of anthropogenic CC is unequivocal, which
scientists have been consistently messaging, trust in science and scientists would be positively associated
with the acceptance of anthropogenic CC (H4a) and of the scientific consensus (H4b).

And finally, in addition to its direct effect, the hypothesis was that the AOT would indirectly—via
science trust—predict acceptance of anthropogenic CC (H5a) and scientific consensus (H5b). Additionally, I
explore the indirect effect of the CRT, via science trust.

Regarding the other two dimensions of institutional trust, I adopted an exploratory approach. Gen-
eral media trust, trust in science and scientists, and political trust were entered simultaneously in the SEM
with freed covariances, as these three dimensions of institutional trust are intertwined yet distinct. While
they collectively shape individuals’ perceptions of institutional credibility and the flow of information in
society, each dimension represents a unique source of trust with potentially different implications for belief
formation and information processing (see, e.g., de Zuiiiga et al., 2019; Fawzi et al,, 2021; Ladd, 2012; Nis-
bet et al,, 2015; Pechar et al,, 2018; Shehata & Stromback, 2021; Tsfati & Cappella, 2003; Tsfati et al.,, 2022;
Verboord et al., 2023).

The issue of anthropogenic CC is not politicised in Croatian public discourse, and the vast majority
of political actors do not abuse it in their political agendas. Instead, they typically nominally acknowledge it
while prioritising many other issues as the most pressing national challenges. Furthermore, political trust in
Croatia has been at low levels (e.g., Franc et al., 2020; Magli¢, 2023b). Thus, [ explore whether a higher level
of political trust would predict acceptance of anthropogenic CC and scientific consensus.

Most (mainstream) media in Croatia is, for the most part, reliably reporting the anthropogenic CC
evidence and scientific consensus, although various fringe media outlets abound with misinformation, in-
cluding CC (Broz, 2024). Also, Croatian citizens perceive that they are exposed to disinformation and fake
news close to the average European citizen (European Commission, Secretariat-General, 2023, p. 35). By us-
ing a general media trust measure, I explore whether a higher level of media trust would predict acceptance
of anthropogenic CC and scientific consensus.

Additionally, I explore the indirect effects of the AOT and CRT, via political trust and media trust, on
acceptance of anthropogenic CC and scientific consensus.
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Method

Participants and Procedure

The participants were recruited into the study through Talk Online Panel with the goal of ob-
taining a quota representative sample regarding sex, age, and place of residence of adult citizens of the
Republic of Croatia (> 18 years; for more details see Magli¢, 2023a). The data were collected in Decem-
ber 2021 and January 2022 with the approval of ethics committees of the Department of Psychology at
the Faculty of Humanities and Social Sciences, University of Zagreb, and the Institute of Social Sciences
Ivo Pilar.

0f 1584 participants whose data were available in the initial cleaned dataset (for details see Maglic,
2023a), I used the data from 1528 (Mage = 47, median = 48, SDage = 15.23, range: 18-85; 52% females)
individuals who responded to all the relevant items.

Measures

Climate Change Beliefs

Climate change beliefs were measured with five items—four items relate to the causes of CC, and
the final one relates to the perception of scientific consensus on anthropogenic CC (see Figure 1 and https://
osf.io/2yndf/). The response scale ranged from 1 (do not agree at all) to 6 (completely agree), and the items
were recoded such that higher scores indicate a more proscience position. A unidimensional CFA model of
the beliefs regarding the causes of CC (four items) was tested, and it displayed a very good fit (robust RM-
SEA =.039,90% CI [0, .080], robust CFI =.997, SRMR =.013) and acceptable reliability (w =.75; for further
details, see https://osf.io/2yndf/).

Measures of Analytic Thinking

The dispositional tendency to think with an actively open mind about evidence was measured with
an eight-item version of the Actively Open-Minded Thinking (AOT) Scale (items taken from Baron, 2019;
Baron et al,, 2015; Haran et al., 2013; Bronstein et al.,, 2019). The response scale ranged from 1 (do not agree
at all) to 6 (completely agree), and the items were recoded such that higher scores indicate higher levels of
the measured concept. In this study, a unidimensional CFA model of the open-minded thinking disposition
was tested, with freed covariances for the items reversed in the direction of less openness (i.e., closed-mind-
edness). The overall CFA model displayed a very good fit (robust RMSEA =.057, 90% CI [.045, .069], robust
CFI=.964, SRMR =.035), although the scale exhibited a lower level of reliability (w =.65; for further details,
see https://osf.io/2yndf/).

As a performance-based measure of the ability and disposition to engage in analytic thinking,
an eight-item version of the Cognitive Reflection Test (CRT) was used, based on the three original items
(Frederick, 2005) and items taken from the research by Primi et al. (2016), Toplak et al. (2014), Thomson
and Oppenheimer (2016), and Oldrati et al. (2016). The correct answers were coded as 1, while incorrect
(both intuitive and all other) responses were coded as 0. In this study, a unitary latent factor of cognitive
reflection was extracted with the overall CFA model displaying a very good fit (scaled RMSEA =.045,90%
CI[.035,.055], scaled CF1 =.989, SRMR =.045) and reliability (w =.81; for further details, see https://osf.
io/2yndf/).
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Institutional Trust

Trust in political institutions was measured by asking the participants whether they trusted: the
Croatian government; politicians; the Croatian parliament (w = .90; for further details, see https://osf.
io/2yndf/).

Trust in science and scientists was measured by simply asking the participants whether they trusted
science and scientists.

General media trust was measured by simply asking the participants whether they trusted the media.

The response scale for all the institutional trust items ranged from 0 (do not trust at all) to 6 (trust
completely), and all the responses were coded such that higher scores indicate higher levels of the measured

concept.

Control Variables

Sociopolitical orientation was measured with a single item—the participant’s self-placement on a
continuum ranging from (1) very left/liberal to (7) very right/conservative.

Religiosity was also measured using a single-item measure taken from the European Social Survey
(2018): “Regardless of whether you belong to a particular religion, how religious would you say you are?” (0 =
not at all religious; 10 = very religious).

Sociodemographic variables, specifically age, sex, educational level, income, and size of place of res-
idence, were also entered as control factors in the analyses.

Analytic Strategy

All analyses were performed in R (available at https://osf.io/2yndf/), dominantly using packages
lavaan (Rosseel, 2012), semTools (Jorgensen et al., 2022), psych (Revelle, 2023), ggplot2 (Wickham, 2016),
and semPlot (Epskamp, 2022).

Hypotheses testing was based on structural equation modelling. In the first, base SEM model, the
CRT and AOT were tested as predictors of anthropogenic CC beliefs and the perception of scientific con-
sensus on anthropogenic CC, with sociodemographic variables, religiosity, and sociopolitical orientation
included as control variables. Next, to test the indirect effects of the AOT via science trust and explore other
mediation effects, the SEM mediation model was constructed (with sociodemographic variables, religiosity,
and sociopolitical orientation included as controls).

Results

Firstly, basic descriptive statics and the (model-implied) correlations of all variables are presented,
followed by results from testing the two SEM models.

Descriptive statistics and intercorrelations of all variables are shown in Table 1, and participant
agreement with each CC statement in Figure 1. Citizens mostly agreed that the average global temperature
has been continuously rising since the Industrial Revolution, that human activity is the primary cause of
global warming, and that human-caused CC will increase the frequency of hurricanes, floods, and droughts,
and they somewhat disagree that all recent CC is primarily caused by the Sun. Yet, they, on average, some-
what agreed that there is significant disagreement among scientists about whether CC is primarily caused
by human activities (for the frequency distribution of the responses to each item, see Figure 1). Additionally,
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Croatian citizens, on average, expressed relatively low levels of trust in political institutions and general
media trust, and relatively high in science and scientists (Table 1).

Figure 1

Participant agreement with CC statements—four regarding anthropogenic CC beliefs and one regarding the
perception of scientific consensus on the issue

Participant agreement with climate change statements

The average global temperature on Earth
has been continuosly rising since the
1880s, that is since the Industrial
Revolution. (glwarm1)

6 - completely agree

5 - mostly agree

4 - somewhat agree

3 - somewhat disagree
2 - mostly disagree []

1- completely disagree []

0 5 10 15 2

N I
——— 1|
IR
%5 30 35 40 45

Human activity is the primary cause of
global warming. (glwarm?2)

6 - completely agree ] .

5 - mostly agree ]:

4- hat agree

3 - somewhat disagree
2 - mostly disagree

1- completely disagree [[]

0 5 10 15 20 25 30 35 40 45 50

50
All recent climate changes are Climate change caused by human activity
primarily caused by the Sun. (glwarm3) will increase the frequency of
hurricanes, floods and droughts.
(glwarma4)
6 - completely agree [] 6 - completely agree | ; ; ; ; ; ; ] :
5 - mostly agree 5 - mostly agree _ _ _ _ _ — 1
4 - somewhat agree . . . . . 4-somewhat agree
3 - somewhat disagree | ] ] ] ] : : : 3 - somewhat disagree
2-mostly disagree | ] 2 -mostly disagree []
1- completely disagree . . . | | 1- completely disagree D : : : : : : : : : :
0 5 0 15 20 25 30 35 40 45 50 0 5 0 15 20 25 30 35 40 45 50

There is significant disagreement among
scientists about wether climate change
is primarily caused by human
activities. (glwarm5)
6 - completely agree
5-mostly agree _ ] | |
4 - somewhat agree
3 - somewhat disagree
2 - mostly disagree
1- completely disagree :
15 20 25 30

35 40 45 50

Percentage (%)

Note. glwarm3 and glwarms5 are displayed as originally presented to participants.
For all subsequent analyses, these items were recoded so that higher scores indicate a more pro-science position.
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In the next step, using structural equation modelling, the CRT and AOT were tested as predictors of
anthropogenic CC beliefs and the perception of scientific consensus on anthropogenic CC, with sociodemo-
graphic variables, religiosity, and sociopolitical orientation included as control variables. This base model’
exhibited an acceptable fit (scaled RMSEA =.042, 90% CI [.040, .045], scaled CFI =.913, SRMR =.044). The
AOT emerged as the strongest positive predictor of the acceptance of anthropogenic CC, yet a rather weak
positive predictor of the perception of the scientific consensus on CC (Figure 2). The effects of the CRT, over
and above the effects of the AOT, were generally rather weak and interestingly in the opposite direction of
what was expected in the case of the perception of the scientific consensus (Figure 2).

Among the control variables, sociopolitical orientation exhibited a statistically significant negative re-
lationship with the acceptance of anthropogenic CC, with left/liberal-leaning individuals being more inclined
to accept anthropogenic CC. Religiosity exhibited a statistically significant (though weak) negative relationship
with the perception of the scientific (dis)agreement, with more religious individuals being somewhat more
likely to believe in the lack of scientific consensus on anthropogenic CC. Basic sociodemographic characteris-
tics did not exhibit statistically significant relationships with either of the outcome variables.

Figure 2
Structural equation model of the CRT and AOT predicting anthropogenic CC beliefs and the perception of

scientific consensus on anthropogenic CC, with sociodemographic variables, religiosity, and sociopolitical
orientation as control variables

education . L
sex age Income Clty Size
level
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CRT anthropogenic

CcC

3gxxx
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scientific
(dis)agreement

sociopolitical

orientation
43FEx
religiosity _.09*

Note. Values shown are standardised regression coefficients. Latent variables are denoted as ellipses and observed variables are denoted as
rectangles. For simplicity, nonsignificant paths are not denoted in the figure. Sex coded as females - 1 and males - 2. *p < .05, **p <. 01. ***p < .001.

In the next model, the mediating role of different dimensions of institutional trust was tested (Fig-
ure 3). The model? achieved an adequate fit (scaled RMSEA =.037, 90% CI [.035, .040], scaled CFI =.917,
SRMR =.041) and overall explained 18% of the variance in anthropogenic CC beliefs and only a negligible
portion (5%) of the variance in perceptions of scientific (dis)agreement on the issue. The results demon-
strate that the effect of the AOT on the acceptance of anthropogenic CC was partially mediated by higher
science trust (25% of the total effect, with 71% attributed to the direct effect), while the effects of the CRT
were generally relatively weak, and interestingly in the opposite direction of what was expected in the case

1 The robust WLSMV (weighted least squares means and variance adjusted) method of diagonally weighted least squares was used to
estimate the parameters, suitable for modelling categorical or ordinal data (Beauducel & Herzberg, 2006; Li, 2016).
2 The robust WLSMV (weighted least squares means and variance adjusted) method of diagonally weighted least squares was used to
estimate the parameters, suitable for modelling categorical or ordinal data (Beauducel & Herzberg, 2006; Li, 2016).
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Figure 3

Structural equation modelling of political trust, trust in science and scientists, and general media trust as
mediators of the relationship of the AOT and CRT with anthropogenic CC beliefs and the perception of scientific
consensus on anthropogenic CC
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sex age income city size
level
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.08 ’ o (’ cc
', ‘I 5***
— |
trustin . R?=.05

political
institutions

3%
Ky general
media trust 07*
-.22%%*
08***
_gxxx

scientific
(dis)agreement

-.08%

sociopolitical
orientation

religiosity -09%*

Note. Values shown are standardised regression coefficients. Latent variables are denoted as ellipses and observed variables are denoted as
rectangles. For simplicity, nonsignificant paths are not denoted in the figure. Sex coded as females - 1 and males - 2. *p < .05, **p <. 01. ***p < .001.

of the perception of the scientific consensus (Figure 3 and Table 2).

Beyond their mediating roles, science and media trust exhibited positive relationships, while polit-
ical trust showed a negative relationship with the acceptance of anthropogenic CC (Figure 3). The relation-
ships of science trust and media trust on the perception of scientific consensus on anthropogenic CC also
were statistically significant and positive (though rather weak) (Figure 3).

Table 2

Estimation of indirect and total effects
Estimation of indirect and total effects b SE z-value p B
AOT - science — anthropogenic CC 0.09 0.01 6.36 <.001 .07
AOT - political - anthropogenic CC 0.01 0.01 0.99 324 .01
AOT - media — anthropogenic CC 0.001 0.01 0.27 791 .001
Total AOT effect on acceptance of anthropogenic CC 0.34 0.05 7.58 <.001 .28
AOT - science — scientific disagreement 0.04 0.02 2.36 .018 .02
AOT - political — scientific disagreement 0.001 0.003 0.44 .659 .001
AOT - media - scientific disagreement on CC 0.001 0.005 0.27 791 .001
Total AOT effect on scientific disagreement on CC 0.16 0.07 2.28 .023 .07
CRT - science — anthropogenic CC 0.02 0.01 2.42 .015 .02
CRT - political - anthropogenic CC -0.01 0.01 -0.93 355 -01
CRT - media — anthropogenic CC <0.001 0.004 0.08 .938 <.001
Total CRT effect on acceptance of anthropogenic CC -0.08 0.04 -2.05 .040 -.08
CRT — science — scientific disagreement 0.01 0.01 1.72 .085 .01
CRT - political — scientific disagreement -0.001 0.002 -0.44 .663 -001
CRT - media — scientific disagreement <0.001 0.004 0.08 .938 <.001
Total CRT effect on scientific disagreement on CC 0.15 0.06 2.37 .018 .09
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Among the control variables, sociopolitical orientation exhibited as a statistically significant nega-
tive (though rather weak) relationship with the acceptance of anthropogenic CC, while religiosity exhibited
a statistically significant (though weak) negative relationship with the perception of the scientific consensus
on CC (Figure 3). Basic sociodemographic characteristics (except for age in the case of anthropogenic CC
beliefs) did not exhibit statistically significant relationships with either of the outcome variables (Figure 3).

Discussion

The good thing is, as the results of this study suggest, that Croatian citizens do seem to acknowl-
edge that human activity is the primary cause of recent CC. Cumulatively, just over 88% of them agree to
some degree that human activity is the primary cause of global warming. Moreover, more than 90% agree
that human-caused CC will increase the frequency of hurricanes, floods, and droughts and that the average
global temperature has been continuously rising since the Industrial Revolution. Additionally, almost 73%
of them disagree that all recent CC is primarily caused by the Sun (see Figure 1 and https://osf.io/2yndf/).
These findings, combined with other data suggesting that Croatian citizens generally perceive CC as a seri-
ous problem (e.g., European Commission, 2019, 2021; Pavlovi¢ et al., in press), are encouraging.

On the other hand, we can observe the results from a different angle—around 10% of citizens are
sceptical to some extent about human influence on CC. Also, other findings suggest that (Cik, 2021; Pavlovi¢
etal,, in press) Croatian citizens (similar to the average European citizen) are uncertain about the anthropo-
genic causes of CC versus the natural processes, when the two are pitted against each other. Moreover, the
results of this study show that 63% of them perceive that there is significant disagreement among scientists
on the issue of anthropogenic CC, highlighting a potential gap in public understanding of scientific consen-
sus. As noted in the introduction and evidenced by relatively weak (to medium, see Funder & Ozer, 2019;
Gignac & Szodorai, 2016) associations with political orientation and religiosity, it is fortunate that the issue
of CC is not greatly politicised in Croatian public discourse®. However, as already noted, Croatian citizens do
not live in a vacuum; they are exposed to vast amounts of information and misinformation, both locally and
globally. Thus, under certain circumstances, CC could become an ideologically divisive issue, for example, by
framing it as an issue of economic growth versus care for the environment.

Furthermore, although Croatian citizens take issues of CC and environmental care seriously (e.g.,
Pavlovi¢ et al., in press), other findings show that other societal concerns often take precedence, such as
economy, healthcare, poverty, crime, and alike (e.g., Cik, 2021). This suggests that they may fail to see the
interconnectedness and complexity of these issues or the far-reaching consequences of CC. Additionally,
research also indicates that Croatian citizens express relatively low personal responsibility for mitigating
CC (Pavlovic¢ et al., in press). In interpreting these findings, institutional trust should also be considered.
While Croatian citizens express relatively high trust in science and scientists (see also Tonkovi¢ et al.,
2023; Verboord et al., 2023), research consistently shows low levels of trust in political institutions (e.g.,
Franc et al., 2020; Magli¢, 2023b). Given that CC mitigation requires coordinated structural changes, it is
unreasonable to expect it to be tackled effectively solely at the national level, let alone at the individual
level (e.g., reducing personal carbon footprints, recycling). In this context, political distrust could pose
a significant obstacle—if political institutions lack credibility, citizens may be less willing to support or
comply with climate policies and may even resist them, perceiving them as unfair, ineffective, or motivat-
ed by ulterior interests.

3 Especially compared to the effect of political orientation on anthropogenic CC beliefs typically observed on participants from the USA
(e.g., Drummond & Fischhoff, 2017; Pennycook et al., 2020, 2023).
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Concerning the role of analytical thinking, the main findings of the present research highlight the
importance of an AOT disposition for understanding beliefs about the causes of CC.

The results of the first tested model (nominally) confirmed three out of the four hypotheses. Spe-
cifically, the AOT was shown to be a positive predictor of acceptance of anthropogenic CC (H1a) and the
perception of scientific consensus on the issue (H1b), although the effect on the latter was rather weak. The
effect of the CRT was also weak and in line with the expectation in the case of the perception of scientific
consensus on anthropogenic CC (H2b). However, in the case of acceptance of anthropogenic CC, the CRT
exhibited a weak predictive effect but in the opposite direction than what was hypothesised (H2a).

Here, it is important to note several things. Firstly, the two outcome measures differ in the number
of manifest variables used to measure them. Specifically, acceptance of anthropogenic CC is measured using
a four-item scale, whereas perception of scientific consensus on anthropogenic CC is assessed using a sin-
gle-item measure. Although it is not uncommon that single-item measures are used to tap CC beliefs (e.g.,
Drummond & Fischhoff, 2017; Pennycook et al.,, 2020, 2023), this may have contributed to the observed
differences in the predictive effects of the AOT on the two outcome variables. Also, the relationship of the
two outcome variables could be tested within different models, such as the Gateway Belief Model (see Van
der Linden, 2021), which postulates perceived consensus on CC as an antecedent of CC beliefs (and support
for public action).

Furthermore, as mentioned in the introduction, both the CRT and AOT, as indicators of analytic
thinking, have been shown to predict lower susceptibility to a wide range of epistemologically unfounded
beliefs. The two measures—a performance-based and a self-assessment measure—although moderately to
strongly correlated (e.g., Bronstein et al.,, 2019; Haran et al., 2013; Pennycook et al., 2022)—could also be
capturing different aspects of analytic reasoning. Namely, the established difference in the predictive effect
of the AOT and CRT could be due to the AOT tapping not only the quantity, but also the quality of thinking,
while the CRT capturing (in addition to cognitive capacity) a reflectiveness/impulsivity disposition (Baron,
2019; Baron et al,, 2015, 2023; see also Erceg et al., 2020; and Bago & De Neys, 2020; Raoelison et al., 2020
for a discussion of logical intuitions).

Regarding the weak predictive effect of the CRT on acceptance of anthropogenic CC, which is in the
opposite direction of what was hypothesised (H2a), this does not imply that cognitive reflection inherently
reduces acceptance of anthropogenic CC. Instead, it might reflect its complex relationship with the AOT and
their shared variance. Namely, the CRT shows negligible bivariate correlation with acceptance of anthro-
pogenic CC (Table 1), but when the CRT and AOT are entered together in the model (Figure 2), the CRT be-
comes a negative (albeit weak) predictor of anthropogenic CC, and a positive (albeit weak) predictor of the
perception of scientific consensus. This suggests a potential suppressor effect*, which should be explored in
future research more fully.

Furthermore, the AOT was expected to positively predict trust in science and scientists and, by ex-
tension, CC beliefs, which was tested in the mediation model. Given that the AOT reflects principles of sound
reasoning and decision-making (Baron, 2019; Baron et al., 2023; Pennycook et al., 2020), individuals with
higher AOT tendencies should be more adept at fairly evaluating evidence and assessing the trustworthiness
of information sources. In line with H3, the results show that individuals higher in AOT place greater trust
in science and scientists (possibly because they could more easily identify more credible sources regarding
a scientific issue). At the same time, in line with H4a, science trust is confirmed as a positive predictor of
the acceptance of anthropogenic CC but a rather weak positive predictor of the perception of scientific con-

*  Additional analyses (https://osf.io/2yndf/) showed that when the CRT is entered in the model as the sole predictor; its predictive effects
on the acceptance of anthropogenic CC are negligible, while its effect on the perception of scientific consensus is positive. When only the AOT
is entered in the model as the sole predictor of the two outcomes, its predictive effects on the two outcomes are positive, albeit weaker in the
case of the perception of scientific consensus.
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sensus (H4b). Thus, higher trust in science and scientists, who have been in the vast majority consistently
messaging overwhelming evidence of anthropogenic CC, is positively associated with the acceptance of an-
thropogenic CC (see for example Bogert et al., 2024), yet weakly with the perception of scientific consensus.

Finally, consistent with H5a, the results confirmed that science trust partially mediated the effect of
the AOT on acceptance of anthropogenic CC (see also Cohen et al.,, 2022). However, the indirect effect of the
AOT via science trust, although statistically significant, was negligible (H5b) and the total effect was rather
weak. In addition to the already mentioned limitation of using a single-item measure as the outcome varia-
ble of the perception of scientific consensus, it is important to note further limitations. Specifically, the item
on scientific consensus itself was not completely explicit about which scientists, i.e., the precise fields sci-
entists who disagree belong to, which could have led the respondents to interpret the item differently. Also,
science trust was measured with a single item that conflates trust in science with trust in scientists, which
may have also introduced noise. Otherwise, the weak predictive effects of the AOT might be (partially) due
to individuals high in AOT expect scientists, especially from different domains, to disagree as part of the
usual scientific process, i.e., may value scientific disagreement (to an extent) as normative. This perspective
could lead them to underestimate the degree of consensus on CC, even when it exists. For these individuals,
the perceived consensus among scientists, possibly from different scientific domains, might signal dogma-
tism rather than robust agreement, attenuating the predictive power of the AOT.

Regarding the exploratory part of the study related to the role of two other dimensions of institu-
tional trust, the results showed that media trust is a positive independent predictor of both acceptance of
anthropogenic CC and the perception of scientific consensus. This effect was similar to that of science trust,
although weaker in the case of acceptance of anthropogenic CC. Again, using a single-item measure in the
case of media trust is far from optimal since different media sources vary in their credibility which should
be addressed in future research.

Research generally suggests a positive relationship between political trust and CC concern, as well
as support for various climate and environmental policies (e.g., Ejaz et al., 2024; Fairbrother et al., 2021;
Kulin & Johansson Sev4, 2021; see also Fairbrother et al., 2019). In this study, however, political trust, though
not related to anthropogenic CC belief on a bivariate level (Table 1), was predictive of lower acceptance
of anthropogenic CC in the mediation model (Figure 3). This might suggest a potential suppressor effect®,
which should again be explored in future research more fully. But overall, the results show that the three
dimensions are related to each other, sharing a common variance, but differentially predict CC beliefs. When
controlling for this shared institutional variance, political trust reveals a negative relationship with the ac-
ceptance of anthropogenic CC. In this context, individuals who show higher levels of political trust are more
likely to disagree that anthropogenic CC is happening. One can only speculate why this might be the case in
the Croatian context. A right-wing coalition (in differing compositions) led by the HDZ has been governing
Croatia since 2016. Although the government nominally acknowledges anthropogenic CC, it often promotes
narratives tied to national, conservative, and nationalistic interests, thus implicitly downplaying the climate
crisis as a global challenge, secondary to domestic issues (or even as an agenda imposed by external actors,
e.g., the European Union). Consequently, for citizens who trust these institutions, this may contribute to CC
scepticism. This is, clearly, just one tentative possibility, which could be further explored by testing whether
ideological alignment moderates the relationship between political trust and CC scepticism (see also Fair-
brother et al., 2019 for an interaction effect of political trust CC beliefs on a climate policy support).

Finally, additional limitations of this study should be explicitly mentioned and considered when

5 Additional analyses (https://osf.io/2yndf/) showed that when political trust is entered in the model as the sole predictor; its predictive
effects on the two outcome variables are negligible. However, when either of the two other dimensions of institutional trust were entered in
the model alongside political trust as predictors of the two outcomes, the predictive effect of political trust on acceptance of anthropogenic CC
became negative.
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interpreting the results. Firstly, the study carries all the limitations of a correlational cross-sectional design,
which does not allow for causal conclusions about the observed relationships. Secondly, within the dual-pro-
cess framework, other measures of cognitive sophistication, such as cognitive abilities, different cognitive
styles, scientific reasoning and scientific literacy, conspiracy beliefs, and other measures of contaminated
mindware (see Rizeq et al., 2021) and their interplay could play a significant role when considering CC
beliefs. Additionally, as mentioned, one of the outcome variables, i.e., perception of scientific consensus,
and constructs of media and science trust, were measured using single-item measures, which may not fully
capture their complexity and multidimensionality and might even introduce noise due to lack of specificity.

Conclusion

A substantial majority of Croatian citizens accept that human activities are the primary cause of re-
cent CC. At the same time, 63% of individuals still believe, to some extent, there is significant disagreement
among scientists on this issue.

In the tested SEM models, the AOT emerged as one of the strongest positive predictors of pro-sci-
entific beliefs towards CC, highlighting its role in fostering evidence-based beliefs. The AOT also predicted
science trust, which partially mediated its effect on CC beliefs. However, the effects of the AOT on perceiving
the scientific consensus on anthropogenic CC were rather weak with little evidence of mediation via trust in
science and scientists. In contrast, the CRT showed weak and less consistent effects on CC beliefs compared
to the AOT.

Science trust exhibited a positive relationship with pro-scientific CC beliefs. Media trust showed a
modest positive relationship, while political trust was negatively linked to the acceptance of anthropogenic
CC. The relationships between each of the three dimensions of institutional trust and the perception of sci-
entific consensus on anthropogenic CC were very small to negligible.
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