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ARTICLE INFO ABSTRACT

Handling Editor: Giovanni Baiocchi As a basic tool for understanding and making informed decisions about global warming, climate literacy could
potentially affect the whole process from individual awareness to public engagement with global climate change.
We conducted a nationwide online survey (N = 3067) to assess climate literacy in China and investigate its role
in climate change concern and climate policy support. Respondents in our sample were generally well informed
about the cause and public engagement dimensions of climate literacy, while demonstrated polarized perfor-
mance in regard to the consequences of climate change. Climate literacy is a stronger predictor of climate change
concern and policy support than other variables such as demographics, experience, and values and can largely
enhance the effects of media coverage through the mediation effect. Education and media coverage are found to
be significantly associated with climate literacy, while climate experience has little to no effect on climate lit-
eracy. Our results somewhat undermine the central role of climate change concern in climate communications
and public engagement. Instead, enhancing public climate literacy by disseminating scientific and result-based

information from reliable institutions seems to be a more promising path in China.

1. Introduction

Individual responses to climate change have not only direct and in-
direct impacts on human efforts to address global warming but also
multiple implications for sustainable human development and well-
being (Burke et al., 2018; UN). The process that shifts people’s percep-
tion of global warming toward taking mitigation or adaptative actions
may involve various common determinants, such as socioeconomic
status (SES), psychological and cognitive factors, information and
experience, worldview and culture, and other regional and
country-specific determinants (Arikan and Giinay, 2021; Wang and
Zhou, 2020). Climate literacy, for example, is not only a pivotal pre-
dictor of some major outcome variables (e.g., adaptation behaviors)
along the awareness-action chain but also exerts a significant indirect
effect on or has meaningful interactions with them (Chen et al., 2020;
Hart et al., 2015; Schuldt et al., 2020).

As a part of science literacy, climate literacy provides tools and a
shared basis for understanding global climate change and helps people
make informed decisions and create solutions (USGCRP, 2009). Climate
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literacy is a vital element for persons dealing with climate change and
one of the few yet most practical and effective methods; it has both
objective (knowledge as a subscale) and subjective (close to climate
change perception) implications and could be considered a combination
of science, education, and policy. Previous works have demonstrated the
relevance of climate literacy for risk perception, climate change
concern, pro-environmental behavior, climate policy acceptance, etc.,
most of which have positive effects. However, some contrary results
have also been reported; for example (Shi et al., 2015), has identified a
negative relationship between result-based knowledge and behavior
intention. In addition, the influence of climate literacy on mitigation or
adaptation behavior may be indirect and could be mediated by other
variables, such as concern or efficacy (Aruta, 2022; Stevenson et al.,
2018). These inconsistences could be a reflection of the complex impact
of climate literacy on people’s responses to climate change, to which
insufficient work has been devoted.

Due to the complex and multidisciplinary nature of climate change,
the connotation of climate literacy could have a wide coverage,
extending from perceived general knowledge to biogeophysical science
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knowledge and even the social sciences, particularly those on human
engagement and solutions. The definition and measurement of climate
literacy itself is a challenge and can generate different results and model
implications (Shi et al., 2016; Stoutenborough and Vedlitz, 2014). The
influences of cultural identities and confounding climate science
comprehension with affection towards global warming could also be
potential problems (Kahan, 2015). Moreover, recent studies have been
mostly confined to the field of science education and focus on the
knowledge subdimension; thus analysis of its predictors has been very
limited. All these gaps hinder a better understanding of the role of
climate literacy in people’s responses to climate change.

People’s reactions to climate change could be regarded as a chain
extending from awareness to final response, where the concern about
climate change is at a central link. Many countries and regions have
reported a considerably high level of climate change concern, although
this fluctuates during some key events, such as COVID-19 or an eco-
nomic recession (Capstick et al., 2015; Drews et al., 2022; Lee et al.,
2015). A high level of concern is usually accompanied by strong risk
perception and can lead to a greater psychological response, willingness
to act, support for climate policy and public engagement level (Arikan
and Giinay, 2021). Meanwhile, climate concern could exert more im-
pacts through the mediating or moderating roles of the interlinks of
these outcome variables (Milfont, 2012). Increasing concern has been a
main strategy in climate change communication and public engagement
under the prerequisite that greater concern leads to more positive re-
sponses to climate change. The extant evidence is generally in line with
this premise when the outcome variables are pro-environmental
behavior or willingness to act (Jakucionyte-Skodiene and Liobikiene,
2022). However, in regard to support for climate policies, these results
are inconsistent and inconclusive; for example, decreased climate
concern could coexist with increased climate policy support (Drews
et al., 2022). Furthermore, relevant research about the public support
for climate policy has seldom controlled for climate literacy or consid-
ered its indirect role; thus, further examination is needed.

A very limited number of peer-viewed papers have assessed public
climate literacy in China, let alone investigated its role in climate change
concern and climate policy support. (Wu and Otsuka, 2021) has con-
ducted an initial investigation of climate literacy among high school
students in Shanghai. In addition, a few other works have focused on
climate change knowledge and its implications (Shi et al., 2016; Yang
et al., 2018). Although these preliminary works have provided some
important insights, a more comprehensive understanding could be
reached via the expansion of a student sample to the general population.
Thus, the main contribution of this work is that we update the under-
standing of public climate literacy in China by conducting a large na-
tional survey and investigating its determinants and the role it plays in
individual responses to climate change.

The key research questions of this research include: (1) what is the
level of climate literacy in Chinese general population? (2) how to
measure climate literacy in China context? and (3)what is the role of
climate literacy to some key variables related to individual response to
climate change, such as climate change concern and the support for
climate policy? Thus, we conducted a large national survey that covers
almost all its provinces to assess climate literacy in China for the first
time. We first compared 5 one-dimensional measurements as well as the
subdimension constructs of climate literacy to determine the suitable
instrument for measuring climate literacy in the East Asian environ-
ment. Then, the determinants of climate literacy and its subscales were
discussed. Finally, the effect of climate literacy on climate change
concern and support for climate policy was analyzed while controlling
for, among others, self-reported climate experiences, value orientations
and media factors.
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2. Literature review
2.1. Climate literacy

2.1.1. Definition and evolvement of climate literacy

Climate literacy, also known as climate science literacy or climate
change literacy, has emerged in the literature during this century and is
connected with or a subdimension of science literacy (Azevedo and
Marques, 2017; Niepold et al., 2008). Perhaps the most important
reference for climate literacy is the Essential Principles of Climate Sci-
ence produced by the U.S. Global Change Research Program (USGCRP),
which defines the term as “an understanding of your influence on
climate and climate’s influence on you and society”. This definition
assumes that a climate-literate person understands climate systems,
knows how to access credible information, communicates meaningfully,
and makes informed decisions with respect to climate change (USGCRP,
2009). Following more research on this topic, this definition of climate
literacy has been supplemented and adapted to more specific scenarios,
e.g., complementing climate change solutions or drawing from the social
sciences to enhance climate literacy (Cooper et al., 2019; Shwom et al.,
2017). In this paper, we acknowledge the USGRP’s definition and focus
more on providing a suitable measurement for reference in the Chinese
context.

Only a few studies on this topic have incorporated climate literacy
into climate-related cognitive or behavioral research (Azevedo and
Marques, 2017), usually adopting a simplified or subset of the concept.
For example (Simpson et al., 2021), focuses on two aspects: the
awareness of climate change and the understanding of its anthropogenic
causes. (Shi et al., 2015) measures 4 scales of climate change knowledge
in the German-speaking part of Switzerland.

There are overlaps between climate literacy and some perception-
relevant concepts, e.g., climate-related attitudes, beliefs, and aware-
ness (Clifford and Travis, 2018). For example (Stoutenborough and
Vedlitz, 2014), measures two parallel scales, i.e., perceived and assessed
knowledge. (Kuthe et al., 2020) even includes attitude and personal
concern as subsets of climate change literacy. Although climate literacy
may inherently have both objective and subjective implications and can
even share some measuring items with climate change perception, it
should be distinguished from them and clearly anchored in science and
effective communication (Clifford and Travis, 2018). Different measures
could have different model implications (Stoutenborough and Vedlitz,
2014), and the confusion among concepts and mixed uses of measure-
ments may hinder understanding the importance of the different pre-
dictors of climate change literacy (Simpson et al., 2021).

2.1.2. Predictors of climate literacy

Well-studied factors influencing climate literacy have mainly been
evaluated in the area of science education, including SES, access to
science education, curriculum design, instructor, content and pedagog-
ical approach (Anyanwu and Grange, 2017; Cooper et al., 2019; Klapp
and Bouvier-Brown, 2021; Powers et al., 2021). Little attention has been
directed toward the determinants of climate literacy in a general science
framework. We were only able to retrieve relevant two peer-viewed
papers, both concerning Africa. (Simpson et al., 2021) has found that
education and mobility are the most important factors related to climate
literacy and that perceived drought experiences and trends in precipi-
tation are also important predictors. (Alenda, 2021) has revealed the
central role of direct experiences in climate literacy.

Some studies have focused on the determinants of climate-related
knowledge, a key domain in climate literacy. (Stoutenborough and
Vedlitz, 2014) indicates that ecological values, confidence in climate
science, and concern about climate change are related to assessed
knowledge. (Lewandowsky et al., 2013) also confirms that a scientific
consensus or perceived consensus causally contributes to the acceptance
of science, whereas (Fernbach et al., 2019) shows that anticonsensus
views can change the relationship between self-assessed and objective
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knowledge in issues other than climate change. (Liu et al., 2014) has
found that partisan affiliation, political ideology, and gender have
strong impacts on climate change knowledge. (Hannibal and Vedlitz,
2018) has examined the influence of interpersonal discussion networks
on concerns about climate change and has found that people discussing
the climate have higher levels of perceived knowledge than assessed
knowledge.

2.2. Individual response to climate change

2.2.1. Concern about climate change

Climate change concern is a key link in the chain from awareness to
final action regarding climate change, as it directly relates to and may
interact with some key variables, such as risk perception, willingness to
act, and acceptance of policy measures. It can also have psychological
impacts (McBride et al., 2021). Climate change concern has been found
to consistently increase mitigation and adaptation behavior with only a
few exceptions. It is usually a stronger predictor of behavioral change
than other variables (Di Giusto et al., 2018). (Dienes, 2015) indicates
that people with a higher level of concern are more likely to take miti-
gating actions as well as pay for them. However, the existing evidences
for the impact of concern on climate policy support are inconclusive. On
the one hand, climate concern and awareness can increase support for
government climate policies (Douenne and Fabre, 2020; Hall et al.,
2018). On the other hand, decreased climate concern and increased
climate policy support have been identified in the same sample (Drews
et al., 2022). Social identities, norms, and other sociocultural factors can
affect public policy support for and shape people’s opinions about
climate policy, but these are less connected to climate concern (Van
Boven and Sherman, 2021). Additionally, the two largest groups of re-
spondents in (Crawley et al., 2020) tend to view climate change as a
salience issue and are wary of climate policy, although they have a
strong belief in climate change.

Many factors have been found to be associated with climate change
concern, including socioeconomic, individual, psychological and
cognitive factors in addition to some from a broader perspective, such as
culture, climate experience, and media coverage as well as political
factors (Driscoll, 2019; Maran and Begotti, 2021; Sambrook et al.,
2021). Women have been consistently reported to have a greater
concern about climate change than men (McCright, 2010), and this
gender difference can be generally extended to other environmental
beliefs and attitudes (Xiao and McCright, 2015). (Poortinga et al., 2019)
indicates that values and political orientation are important predictors
of climate change beliefs and concerns. However (Scruggs and Benegal,
2012), claims that economic conditions are more critical predictors of
public concern than alternative factors such as partisan politicization,
media coverage, and weather conditions. Climate change literacy is also
thought to be an important determinant of the concern about climate
change, although there is inconsistent evidence for this. (Stouten-
borough and Vedlitz, 2014) has indicated that while people with greater
assessed knowledge have higher levels of concern, those with high levels
of perceived knowledge do not. However (Shi et al., 2016), has found
that self-assessed knowledge is not related to concern, arguing that an
objective measure of knowledge is more effective than a subjective
measure in explaining climate change concern. On the other hand
(Kahan et al., 2012), has found that science literacy is weakly and
negatively related to the concern about climate change, which is
moderated by cultural worldview.

2.2.2. Support for climate policy

Governments should play a leading role in the human response to
climate change, and reducing the risks of global warming requires strong
climate policies. Many factors contribute to public attitudes toward
climate change policy. (Drews and Van den Bergh, 2016) has reviewed
these factors, dividing them into three general -categories:
social-psychological factors, perceptions of climate policy and
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contextual factors. Generally, perceptions or subjective factors, such as
concern about climate change, account for more variability in policy
support. For example (Smith and Mayer, 2018), has found that trust and
risk perceptions are positively associated with ameliorative behavior
and policy support. (GOLDBERG et al., 2021) found that beliefs, risk
perceptions, worries and the consequences of global warming are the
most important predictors of climate policy support.

Climate policy support has also been thought to be connected to
climate literacy. However (Rhodes et al., 2014), has found that knowl-
edgeable and well-informed people may not necessarily be associated
with greater policy support. A recent meta-analysis has identified 15
predictors of public opinion about climate-related taxes and laws,
concluding that while values and climate literacy have weak relation-
ships, demographic variables have only weak or close to no effects
(Bergquist et al., 2022). The literature seems to indicate that climate
literacy more commonly exerts an indirect impact on climate policy
through mediation (Hannibal and Vedlitz, 2018) or is mediated by
climate concern (Shi et al., 2015). As the findings on the relation be-
tween climate concern and policy support are inconsistent, further
exploration of the role of climate literacy and climate concern in climate
policy support is needed.

2.3. Research gaps

The main research gap identified from literature in that there is only
one paper has studied students’ climate literacy in Shanghai; and there
are limited works investigated climate change knowledge in China, but
they did not analyze the relationship of climate literacy and climate
policy and the relevant mechanism. Besides, the measurement of climate
literacy could potentially generate varying results and implications.
Current measurements are mostly based on western countries, it is
necessary to further check these items and develop a scale applicable to
China content. Meanwhile, the research on the predictors of climate
literacy remains insufficient; the two most relevant papers provide Af-
rican content, where climate experience is the most prominent predictor
(Alenda, 2021; Simpson et al., 2021). We would extend these works by
examining more factors such as subjective perceptions and media
coverage on global warming.

Finally, the role of climate literacy in people’s responses to climate
change has not been explicitly elaborated. Some studies have demon-
strated that the role of climate literacy in the outcome variables could be
insignificant, indirect, or even negative, which calls for further analysis,
preferably in the Chinese context.

3. Method & data
3.1. The survey

We conducted an online survey in 29 provinces in China from
February 4 to March 3, 2022. Two parallel surveys were launched
simultaneously to prevent bias from a single survey provider. The first
was administered by the commercial service Questionnaire Star
(https://www.wjx.cn), a professional Chinese survey corporation that
has users in over 346 cities in China and has collected over 14 billion
questionnaires. The second survey involved snowball sampling among
users of the most popular instant messaging and social media mobile
app, WeChat; electronic red packets were offered for each valid response
with a random reward (a narrow range near the average) to enhance the
interest and participation in the survey. Respondents were randomly
recruited without any criteria for a target population. To overcome
potential survey fraud in online sampling, we established a very strict
screening standard and process to identify valid responses. Specifically,
three techniques, i.e., response time, long string and average string, and
consistency in similar questions, were applied to detect careless re-
sponses (Curran, 2016). The specific parameters of these techniques
were determined with the empirical results and statistics from 31
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respondents in an ad hoc “trust sample” from our research group (ac-
cording to the final standard, 3 respondents in the “trust sample” who
reported slight carelessness were detected to have insufficient effort
responses). In sum, 929 of the 1522 respondents provided by Ques-
tionnaire Star and 2138 of the 3865 from WeChat were combined,
totalling 3067 valid responses for further analysis.

A total of 3067 eligible respondents in our sample were selected for
analysis, consisting of 54.2% men (n = 1662) and 45.8% women (n =
1405), from 29 provinces of mainland China. Participants cover 6 age
groups from under 17 to above 65, whereas 80.3% are between 18 and
34. The majority of respondents had received higher education,
approximately 73% (n = 2248) had an educational level of university or
college, and only 2.2% (n = 67) had just finished compulsory education
or below. Note that the high college rate is mainly due to the nature of
online survey, and we acknowledge its bias from the general education
level. Nevertheless, the general Chinese peer college rate in recent years
has reached nearly 50% (e.g., 15.94 million children were born in 2003,
10.01 million have been accepted into college in 2021). We strictly
follow the data processing procedure without any manual screening, and
we believe our sample is considerately representative of Chinese online
attitude and cognition about climate change.

3.2. Measurement of climate change literacy

We included 30 items in total to measure climate literacy, the ma-
jority of which were adapted from previous research on the topic (Lei-
serowitz, 2020; Shi et al., 2015; USGCRP, 2009) and then contextualized
to China. Most items include 3 options: “true”, “false”, and “don’t
know”, and there are coded into binary data according to the right an-
swers (1 = “correct”; 0 = “wrong” and “don’t know”, “don’t know” is
designed to prevent guesses from participants®). Three multiple-choice
questions are also dichotomously coded (1 = right answer selected or
wrong answer ignored, 0 = opposite to 1).

The items for climate literacy included 4 subscales: causes and con-
sequences of climate change, physical (general) knowledge, human
engagement (policy issues). Notably, departing from existing literature,
we add some items concerning human engagement and solutions, such
as some popular policy issues, e.g., the Paris Agreement and the carbon
neutrality targets of China (P. Singh et al., 2019). We also stress scien-
tific reasoning and competence (Liu et al., 2014), and thus include some
“hard” questions to distinguish people with a higher level of climate
literacy from the less literate ones as well as objective knowledge from
perceived knowledge.

One major purpose of this work is to provide a one-dimensional
construct for climate literacy. However, most measurement items are
adapted from existing studies focused on the western world, and a
proper instrument for China or East Asian environment remain unex-
plored. Thus, we constructed and compared 5 parallel one-dimensional
instruments (Table S1). Scope 1 includes only two items about global
warming and its anthropogenic causes, and Scope 2 is the recommended
instrument in this work. Scopes 3, 4 and 5 are all synthesized from
subdimensions. Scopes 3 and 4 differ in terms of consequence subscale,
while Scope 5 consists of all 30 items. To determine which construct is
better, different climate literacy constructs were regressed with the same
independent variables, and we judge via the fit performance of each
regression model. The rationale behind this is that we assume that the
independent variables in our model are potentially important predictors
(which were typically adapted from existing relevant literature) and
have satisfactory explanatory power for climate literacy (Driscoll,
2019). Thus, a good fit (R?) means that the corresponding construct is a
satisfactory one. In addition, we also consider the detailed regression
results and their practical implications, the scalability and reliability of
the construct as supplementary criteria when determining the applica-
bility of the constructs. This methodology may be subject to subjectivity,
and a primary deficiency is that the assumptions may not hold, for
example, some important determinants for climate literacy may have
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been omitted.

3.2.1. Scalability and reliability of scales

We used techniques, such as Mokken scale analysis and principal
component analysis, to assist our construction of the measuring instru-
ment. For dichotomous items, Mokken scale analysis is recommended to
evaluate dimensionality and the internal structure (Shi et al., 2015).
Mokken scale analysis is based on the assumption of double mono-
tonicity (van Schuur, 2003). Specifically, people with more knowledge
answer correctly no less than less literate people, and respondents can
rightly answer rightly an easier question if they know the answer to a
difficult question. In mokken analysis, scalability is represented by
Loevinger’s coefficient (H), and reliability is given by rho (p), which is
similar to Cronbach’s alpha. A scale is considered to have acceptable
scalability if H>0.3 and acceptable reliability if p >0.6 (Shi et al., 2016).

However, climate literacy itself is a very broad notion that may
hardly be scaled by a responsive latent variable, and the construct for
climate literacy should then be formative instead of responsive. Spe-
cifically, due to the inclusion of some perception-related items, mono-
tonicity in Mokken analysis may not hold, although “don’t know” was
added to reduce subjective influences. In addition, the one-dimensional
constructs (Scope 3~5) are built on the weighted average of subscales,
some of which may be not highly correlated with or even contradict each
other. Thus, the Mokken analysis is not an exclusive standard in our
work, some results from sub-scales with unacceptable (slightly) scal-
ability and reliability are also reported (but we interpreted the results
with caution and made further relevant discussions).

3.3. Measures of other variables

In addition to demographics (gender, age, education, income), we
introduced 3 categories of factors as the predictors of climate literacy:
subjective perception, climate experience and media exposure. We use
three single items to gauge different levels of subjective feelings about
climate change, i.e., awareness/belief (Q5), perception (Q9) and psy-
chological distance from climate change (Q10). In addition, respondents
were asked to report a count of their experiences of extreme weather
events in the past 2 years (experience 1, Q11) and floods in the past 5
years (experience 2, Q12, city floods have been frequently reported and
highly concerning weather events in recent years). For media coverage,
we used a multiple-choice question (Q13) about their information
sources of climate change, and a selected option was scored 1. Seven
options and an open option called “others” were classified into 3 cate-
gories. Offline media coverage included “Someone else, e.g., a friend,
family member, work/class-mate”; “Traditional offline media, e.g., a
book, magazine, newspaper”; and others. Online media coverage con-
sisted of “Online news (app, website etc.)”; “Video sharing website, live
streaming”; and “Social media, e.g., WeChat, Weibo”. Finally, “Aca-
demic source (journal, website, post etc.)” and “Popular science chan-
nel” represented scientific media coverage. Notably, only 34 of the 3067
respondents selected “others”, and only 7 of these specified an answer,
such as “weather forecast”, “documentary”, or “reading material”.
Therefore, we simply classified this selection as offline media.

Climate literacy plays a pivotal role in shaping people’s opinions
about climate change and their support for climate policy. The mea-
surement for concern about climate change is adapted from (Spence
etal., 2012) and consists of three items that form a reliable scale (Q6-Q8,
Cronbach’s a = 0.819). Two single items regarding policy priority (Q15)
and acceptance of policy cost (Q16) were used to evaluate respondents’
attitude toward climate policy (Ge and Lin, 2021). Value orientations
(Q17-Q19) and trust (Ql4) were introduced as covariates in the
regression model to represent concern about climate change and policy
acceptance. Value orientations consist of three subscales, i.e., egoism
(Q17, a = 0.652), altruism (Q18, a = 0.813), and biospherism (Q19, a =
0.840) (Shi et al., 2016; Stern et al., 1999). Respondents were asked to
reveal their trust in the information provided by the authority, experts
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(e.g., from universities and research institutions) and public media
respectively. The trust in authority and experts were constructed to one
dimension measure (« = 0.67) representing institutional trust.

4. Results
4.1. Climate literacy in China

Our sample of the Chinese public demonstrated a considerably high
level of climate literacy across all scopes of one-dimensional measure-
ments (Shi et al., 2016; Simpson et al., 2021). A total of 72.8% and
81.1% of our sample were well informed of global warming and its
anthropogenic causes, respectively (Scope 1, Fig. 1). In an instrument
with medium scalability (H= 0.37) and good reliability (p = 0.750),
73.2% of respondents correctly answered 6 out of 7 items, and only
approximately 2.8% failed to obtain a score of no more than 2 (Scope 2,
M = 5.86, SD = 1.60). For all 30 questions related to climate literacy,
47.4% of respondents received a score of 20 or above, while those who
correctly answered no more than 12 items accounted for only 4.3% (M
= 19.15, SD = 3.55). In addition, 4 items were answered correctly by
over 85% of our respondents, with the highest rate at 90.7% (“climate
change will lead to an overall rise in sea level due to the melting of polar ice”);
another 4 items had a relatively low correct response rate (less than
30%, the lowest rate at only 14.9% (“climate varies over space and time
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through man-made instead of natural processes™)).

Scope 1 is a basic instrument for climate literacy assessment and
consists of only two items?*. As shown in Fig. 1, women have an overall
better understanding of these two questions, which are more or less
close to perception. The teenagers in our sample are significantly less
knowledgeable than their adult counterparts, while senior citizens
display a very high level of belief in climate change—e.g., all 20 people
above 55 answered Item 6 correctly. Additionally, the 25-34 age group
(N = 1347) shows a higher correct rate than its near group. Age also
seems to be positively related to S1: while respondents who have only
received compulsory education perform quite poorly on both questions
and the correct answer rate for each question increases with education
level, those with the highest education level demonstrate a slight
decrease in the correct answer rate compared to those with a college
level education, probably because the former are accustomed to
thinking independently and are more skeptical.

Fig. 2 shows 3 of the subscales with acceptable scalability and reli-
ability that are basic for scopes 3 and 4. It seems that the Chinese public
is quite informed of the causes and human engagement dimensions of
climate literacy, as many items were answered with a high correct rate,
over 80%, probably because related information, e.g., on carbon emis-
sions in industrial production and the role of international corporations
in mitigation, are widely covered in the media. On the other hand, the
respondents in our sample demonstrated certain misconceptions

6. Climate change will have consequences for the nature and human lives.
(N=3067, M=0.81, SD=0.39)
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Male T=78.2% l
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9. Climate change is mainly caused by human activity.
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Fig. 1. Two basic items for literacy measurement (Scope 1).



W.-L. Pan et al.

Journal of Cleaner Production 405 (2023) 136874

(y Q9. Some natural processes (e.g., volcanic eruptions, forest fires)
Y 20 8
Cause emit CO2.(M=,0.772,SD=0.419)
H=0.385, p=0.653
K Y 843% Q10. Burning fossil fuels in industrial production releases large
. mount of carbon dioxide. (M=0.843 ,SD=0.364)
e 84.5% Q11. Life (microbes, plants, and animals and humans) is a major
: L 5 driver of the global carbon cycle. M=0.845,SD=0.362)
‘eteccctscscccs @ 72.8% Q14. Climate change is mainly caused by human

Consequence ---::* ®

H=0.368, p=0.612

cseccsssccscscc@

seceoe so s o0

Human

engagement
H=0.450, p=0. 560

R R RN

® s o8] ¢ fe elels e Sia gy

activity.(M=0.728 ,SD=0.445)

Q16.Increasing GHG emissions will directly lead to the
deterioration of air quality. (M=0.357 ,SD=0.479)

Q19. the climate to change evenly all over the world.
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Q21. Climate change will lead to an overall decrease of the sea level
due to increased water evaporation. (M=0.515,SD=0.500)

Q24. Climate change will cause a precipitation increase in every
region worldwide. (M=0.490,SD=0.500)

Q25. Paris Agreement sets goals to limit the global temperature

increase preferably to 1.5 degrees Celsius compared to pre-

industrial levels. (M=0.649 ,SD=0.477)

Q26. Effective mitigation of climate change will require
international cooperation.. (M=0.891,SD=0.311)

Q27. Our understanding of the climate system is improved
through observations, theoretical studies, and modeling.
(M=0.858,SD=0.349)

Fig. 2. Constructs for three presentative sub-dimensions of climate literacy.

regarding “green belief”, and they tended to struggle with consequence-
related questions; only approximately half our sample knew the right
answers to these (Fleming et al., 2021).

4.2. Measurements and predictors of climate literacy

We provided 5 scopes of one-dimensional measurement instruments
for climate literacy and compared their differentiated implications and
applicability. Table S2 compares the regression results with these con-
structs as the dependent variables. Across all these instruments, people
with stronger climate-related beliefs and perceptions tend to be more
climate literate, while those who are psychologically distant from
climate change are less so. Education has been found to significantly
increase respondents’ climate literacy, as does online media exposure.
The influence of other determinants, however, is not always consistent

Table 1
Determinants of climate literacy across different subscales (SS).

among different measurements. Gender (male = 0, female = 1) seems to
be slightly negatively associated with climate literacy, especially in
some complex constructs (S3~S5). Notably, although the two items
forming S1 are positively correlated with gender (Fig. 1), their relation
changes when controlling for other variables. Age has a small and
inconsistent influence on climate literacy. This inconsistent impact is
even more obvious when it comes to wage: it has a negative impact on S1
and S2 yet a positive one on S5, which are all statistically significant.
Climate-related experience seems to have a very small and negative
impact on climate literacy; only the experience of city floods, instead of
general climate experience, is statistically significant in some scopes.
Table 1 lists the detailed regression results of 4 subscales, providing
some information on the inconsistencies across the different measure-
ments. The impact of income on the subdimensions of climate literacy
displays remarkable discrepancies: people with a lower income report a

SS1-cause SS2a-consequence SS2b-consequence S$S3-engagement SS4-general
gender 0.0001 —0.016 0.012 —0.118%*** —0.342%**
age 0.009 0.044 0.021 —0.007 —0.005
education 0.167*** 0.03 0.173%** 0.121%** 0.233***
wage —0.061*** 0.03 —0.058%** 0.042%** 0.097***
belief 0.255%** —0.034* 0.167*** 0.103*** 0.129%***
perception 0.217%** —0.071%* 0.173%** 0.125%** 0.065*
psych-distance —0.082%** —0.01 —0.066*** —0.027*** —0.045%**
experience 1 —0.01 —0.005 —0.002 —0.015 0.005
experience 2 —0.044*** 0.013 —0.007 —0.013 0.006
medial_offline 0.157%** —0.307*** 0.095%** 0.122%** 0.081**
media2_science 0.033 —0.077** 0.076*** 0.025 0.131%%*
media3_online 0.201%** —0.177%*** 0.162%** 0.046*** 0.011
R? 0.34 0.066 0.289 0.125 0.078

N = 3067. The construct of each subscale could be found at SI. *p < 0.1, **p < 0.05, ***p < 0.01.
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high level of cause and consequence (SS2b)-related climate literacy,
while those who earn more tend to be more literate in the human
engagement and general knowledge subdimensions. The final positive
regression coefficient from S5 seems to indicate that the latter two
subscales have a relatively high influence. The gender difference in
climate literacy follows a similar pattern: men perform better on human
engagement and general knowledge, although no such difference is
found in the cause and consequence subscales. Across all the subscales,
only flood experience has a small and negative impact, but only on the
subscale cause.

Other interesting clues can be found in the differences across the
subscales. For example, in the one-dimensional measurements, online
sources are the most important media that influence climate literacy,
while the results of the subscales reveal more: the cause and conse-
quence (SS2a) subdimension is consistent with one-dimensional mea-
surements, while online media has a very small and insignificant effect
on general knowledge. On the other hand, offline and science media play
a major role in human engagement and general knowledge subscales,
respectively. Last and most importantly, two parallel measurements of
consequences display totally different characteristics. SS2a (H = 0.368,
p = 0.612) is built on less common items and has a poor model fit (R2 =
6.6%), while SS2b (H = 0.283, p = 0.579) is based on common items and
fits the regression well (RZ = 28.6%). Belief, risk perception and all three
types of media coverage are negatively associated with SS2a, which is
not only different from SS2b but also from all other subscales. This is
hardly intuitive; hence, we provide some possible explanations for it in
the Discussion section below. Fig. S1 further illustrates the relations
between the subscales and confirms the distinctness of SS2a. Interest-
ingly, although SS2a is negatively correlated with all other scales, it
shows a very small positive correlation with general knowledge (r =
0.046, P = 0.012). Meanwhile, the cause is central among the sub-
dimensions of climate literacy, with a relatively strong positive corre-
lation with the consequence (SS2b, r = 0.630, P = 0.000) and a medium
relationship with human engagement (r = 0.450, P = 0.000). General
knowledge has a weaker relationship with the other scales, but it has a
near medium correlation with human engagement.

The most important predictors of climate literacy are located in the
subjective aspects. Table S3 further elaborates the explained variance
contributions of each independent variable to climate literacy. Belief is
the most important predictor among all the independent variables (AR?,
12.4%-23.9%) in our model. SES has an overall small explanatory
power in the model, where education accounts for a considerable share
of explained variances (AR?, 2.1-3.2%). Surprisingly, climate-related
experience has little influence and accounts for only approximately
0.1% of the explained variance; it adds little to the predictive power of
the model across all dimensions, and the change in R? is only significant
in the subscale cause. In addition, media coverage has a relatively wide
range of explained variances across the five measurements. In particular,
it accounts for only 0.2% of the explained variance in the model with S3
as the dependent variable—the impact of media coverage seems to have
been muted in S3 since its components, i.e., SS1, SS2a and SS3, all have a
much higher explanatory power (Table S4). Meanwhile, as a variant of
S3, S4 does not display this phenomenon. From this perspective,
although built on subscales of optimal scalability and reliability, S3 is
less useful as an instrument for climate literacy.

Accordingly, we recommend S2(H = 0.37, p = 0.75) as the one-
dimensional measurement of climate literacy for the following rea-
sons: (a) It has better reliability and scalability than the other in-
struments. (b) It has only 7 items yet covers all 4 subdimensions,
rendering it both representative of climate literacy and easily referenced
for related research. (c) The regression model shows that S2 has a
relatively better model fit.

4.3. The role of climate literacy in response to climate change

This section examines the impact of climate literacy (S2, H = 0.37, p
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= 0.75) on concern about climate change and attitude toward climate-
related policy when controlling for SES, experiences, media coverage,
trust and values. Table 2 lists the results of the hierarchical regression on
concern about climate change. Climate literacy is the most important
predictor and accounts for a very large share of explained variances
(9.9%), followed by climate experience (5.4%); both are positively
related to concern about climate change. SES makes up 3.2% of
explained variances, which is not a low level (Driscoll, 2019). Women
and elderly individuals show greater concern, while education and
wages seem to demonstrate no significant relation with the outcome
variable. More scientific and online media exposure leads to more
concern, and trust in climate information, especially institutional trust,
largely strengthens this effect. Regarding the influence of values, egoism
and biospheric value are significantly related to concern about climate
change, although in opposite directions, while altruism shows no sig-
nificant direct effect. Specifically, self-centered people are less likely to
worry about the climate, while those with a higher biospheric value
show more concern.

Based on the above hierarchical regression results, we also included
interactions among climate literacy and experience, institutional trust,
and 3 values, confirming the moderating role of climate literacy through
post hoc probing. As shown in Fig. 3 (left), when institutional trust in-
creases, concern among respondents with more climate literacy rises
more strongly than among less literate respondents. A climate literate
person may understand more of the information from these institutions
and thus display a greater climate change concern. This result thus
confirms the positive relation between trust and climate change
concern, which is more consistent with recent evidence than the tradi-
tional institutional trust hypothesis (Xiao and McCright, 2015). A
possible reason for this is that today, people have more concern about
climate change than they used to, which could be attributed to the
publicity and popularization of climate change driven by institutions.
Further analysis indicates that only when institutional trust is higher
than a specific level can the mediation effect of climate literacy be sig-
nificant (Fig. S1); the turning point from the simple slope thus indicates
that the mediating effect would be weakened. Fig. 3 (right) also reveals
an interesting discrepancy between people with different levels of
climate literacy: in the group with higher climate literacy, altruism
seems to be positively related to concern; in the less literate group, the
relation between altruism and concern changes to a negative one. In
addition, climate literacy can also mediate the effect of climate experi-
ence on climate change concern: it seems that climate experience is
more related to concern when people are less literate, while this effect is
very limited (Fig. S2).

We further tested the mediating role of climate literacy in predicting
concern about climate change. Table S5 shows that while offline media
coverage has no significant direct effect, its indirect effect is much larger
and statistically significant, which means that more offline media
exposure results in increased concern about climate change through the
mediation of climate literacy. Online media coverage has almost equal
direct and indirect impacts on concern about climate change. In our
empirical results, climate literacy was also found to mediate the influ-
ence of values on concern. A full mediation effect of climate literacy on
altruism was identified, and a partial mediation path was found when
the independent variable was biospheric value.

Fig. 4 displays the determinants of climate literacy for policy priority
and acceptance of climate cost when controlling for climate literacy and
concern. Regression models seem to match policy priority (R? = 26.7%)
better than policy acceptance (R? = 11.5%). More importantly, the two
models demonstrate some disparities concerning how people’s policy
preferences are shaped. The most prominent difference comes from
climate literacy and biospheric value: more climate literacy or
biospheric value leads to a higher level of priority for climate policy but
less acceptance of cost for climate policy. In addition, age, gender and
online media coverage are all negatively associated with policy accep-
tance but exert no significant impact on policy priority.
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Table 2
Concern about climate change: the hierarchical regression result.
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Gender 0.142%** 0.115%** 0.106%** 0.094%** 0.083%**
Age 0.073%** 0.057*** 0.057%** 0.063*** 0.061%**
Education 0.056%** 0.062%** 0.010 0.007 0.003 0.005
Wage 0.030 0.026 0.015 0.019
Experiencel 0.197 0.185 0.185*
Experience2 0.011 0.005 0.010
Literacy 0.323*** 0.235%** 0.194%**
Medial _offline 0.006 0.006
Media2_science 0.082%** 0.080%**
Media3_online 0.047%** 0.032*
Institutional trust 0.182%** 0.147%**
Media trust 0.005 0.019
Egoism —0.051%**
Altruism 0.011
Biospherism 0.133%**
R? 3.2% 8.6% 18.6% 20.0% 22.8% 24.1%
AR? 3.2% 5.4% 9.9% 1.4% 2.8% 1.3%
AF 25.6%** 90.4+** 373.7%** 17.7%* 56.0%** 17.5%**
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Fig. 3. The moderation role of climate literacy.

The model of policy acceptance (as the outcome variable) could have
many practical implications and merits further attention. Women and
the elderly are less likely to pay for a climate policy, but the negative
impacts of climate literacy, online media coverage and biospheric value
are hardly intuitive, as discussed in the next section. Additionally, the
opposite effect of online media exposure and media trust on policy
acceptance reveals a possible fact, i.e., our respondents tend to distrust
information about climate policy in online media. This could also be
partially confirmed in the model of policy priority (although the
regression coefficients lack statistical meaning).

In addition to these differences, there are some factors that affect
these two outcome variables about climate policy in the same direction.
For example, a greater concern about climate change will result in a high
level of both policy acceptance and policy priority. Similarly, scientific
media exposure, institutional trust and egoism all contribute to the
positive attitude toward climate policy.

The indirect effects of climate literacy on climate policy, mediated by
concern about climate change are presented in Table S6. These results
show that while concern can partially mediate the effect of climate lit-
eracy on climate policy, the direct effect is still major and accounts for a
very large share (near 90%). Notably, although climate literacy is
negatively associated with policy acceptance in the main regression
model, it can increase the acceptance of climate policy through the
mediation of concern, which is more intuitive than the direct effect.

We also analyzed two groups of mediation models to test the medi-
ating effect of climate literacy on policy acceptance and policy priority.
As shown in Table 3, media coverage can exert a significant indirect
effect on climate policy, mediated by climate literacy. Offline media

exposure has both positive direct and indirect impacts on policy prior-
ities, while online media can affect people’s policy preferences only
through the mediating effect of climate literacy; in other words, climate
literacy fully mediates the impact of online media coverage on policy
priorities. Regarding the role of media in policy acceptance, offline
media exposure is completely mediated by climate literacy and has both
direct and indirect negative impacts on the outcome variable, while
online media exposure has only a small and indirect effect. In addition,
we included interactions between climate literacy and other indepen-
dent variables in two models of climate policy and confirmed only very
weak differences between high and low levels of climate literacy. When
the outcome variable is policy acceptance, none of the interactions are
statistically significant. Therefore, the moderating role of climate liter-
acy on climate policy is likely negligible.

5. Discussion

As we have pointed out above, climate literacy may be formative
instead of responsive. Some of our results provide support for this claim.
For example, consequence (b) (SS2b) has poorer scalability and reli-
ability but is more reasonable and fits better in some models than
consequence (a) which is better scaled (Table 1). Moreover, it may
convey some unrevealed information about the consequence dimension
of climate literacy. The Chinese public knows much about the general
consequences of climate change (consequence (b)), but they seem to be
confused about the more specific and negative consequences (conse-
quence (a)). The latter could be of vital importance, considering some of
the unexpected results in our regression models: most factors that have
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Fig. 4. Determinants of altitude about climate policy. The bars indicate the significant level at 95%.

positive impacts on other subscales of climate literacy seem to be
significantly and negatively associated with the consequence (a). A
similar discrepancy between consequences and other scales has been
reported in (Shi et al., 2015), who show that result-related knowledge
has a negative relationship with people’s willingness to change their
behavior, suggesting that the “items were too catastrophic”. In our
sample, consequence-related items are mostly neutral; thus, we argue
that the uniqueness of the consequence scale may be a result of its own
features per se rather than its specific measuring items. In addition, even
misconceptions of some climate knowledge could result in a positive
climate response; only the influence would be nuanced (Fleming et al.,
2021). This is partly confirmed in our results: two measures of conse-
quence affect concern and policy acceptance in the same direction, but
they exert an opposite influence on policy priority (Table S7).

One possible explanation for the uniqueness of consequence (a) is the
denial or mute effect due to the cognitive and psychologically distant
facts about climate change (Scruggs and Benegal, 2012). Table S4 shows
that the majority of the explained variance in consequence (a) comes
from media exposure, where media exposure has a negative relation

with consequences. Today’s media coverage of climate change tends to
be too general and similar and lacks more detailed facts; overexposure to
this information could possibly lead to reduced belief in the uncommon
consequences that are seldom covered in public media (Haltinner and
Sarathchandra, 2018). Science media coverage has a much smaller effect
than offline and online sources because it has a richer coverage of
consequences. Notably, more credible support for our argument would
require the coefficient of science media coverage to be positive; given
the very small effect of science media and some missing factors or un-
known effects, we believe this explanation is reasonable.

5.1. Factors related to people’s response to climate change

Climate literacy is positively associated with climate concern and
policy priority and is their first predictor. It is also one of the most
important determinants of policy acceptance, although this relationship
is negative. Climate experience, scientific media exposure and institu-
tional trust consistently affect all outcome variables, which indicates
that they are the most important factors policy-makers should consider,
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Table 3
The mediating role of climate literacy on climate policy.

DV = policy priority

IV=media(offline) Estimate 95% CI Lower 95% CI Upper p-value
Indirect 0.015 0.008 0.020 0.000
Direct 0.031 0.002 0.060 0.000
Total 0.046 0.015 0.080 0.000
IV=media(online) Estimate 95% CI Lower 95% CI Upper p-value
Indirect 0.019 0.013 0.030 0.000
Direct —0.006 —-0.029 0.020 0.600
Total 0.013 —0.007 0.040 0.280
DV = policy acceptance

IV=media(offline) Estimate 95% CI Lower 95% CI Upper p-value
Indirect —0.010 —-0.016 —0.010 0.000
Direct —0.009 —0.059 0.040 0.780
Total —0.019 —0.067 0.030 0.480
IV=media(online) Estimate 95% CI Lower 95% CI Upper p-value
Indirect —-0.013 —-0.020 —-0.010 0.000
Direct —0.094 —0.133 —0.050 0.000
Total —0.106 —0.144 —0.060 0.000

irrespective of the possible complex interactions or unknown mecha-
nisms among the variables. Although online and offline media coverage
have no direct effect (95% significant level) on the concern about
climate change, they can both have indirect impacts through the
mediation of climate literacy whose size is larger than that of direct
influence (Table S5). Similarly, online and offline media coverage could
also significantly affect policy priority and acceptance of cost for climate
policy through indirect effects, although some direct paths may not be
effective (Table 3). This confirms the importance of media coverage for
climate policy and entails the need for greater focus on its role in policy-
making and climate communication.

Although climate change concern is positively related to both
climate policy priority and the acceptance of cost, simply focusing on
concern may not lead to the desired outcomes. We have found that many
factors have contrary effects on concern and attitude toward policy
support. For example, online media coverage similarly provides diver-
gent evidence: more exposure leads to increased concern but decreased
policy support. Egoism entails fewer worries about climate change but a
positive attitude toward climate policy, which is less difficult to explain
than other contrasts. Egoistic persons are usually self-interest oriented
and thus relatively more rational; for them, concern might have unde-
sirable negative psychological impacts, but climate policy is desirable
for mitigating climate change.

Multiple influencing factors demonstrated opposite effects on the
two policy variables, and the transition from a preference for policy to a
willingness to pay for them is not simple. Although the correlation be-
tween policy priority and acceptance is positive, the effect size is very
weak (r = 0.066, P = 0.000) and much smaller than expected. Admit-
tedly, a person who prefers a climate policy does not necessarily have to
support the implementation of this policy if the cost is unacceptable.
However, this logic is not sufficient to explain why the two key pre-
dictors, i.e., climate literacy and biospheric value, have completely
opposite effects on the outcome variables. Specifically, it is difficult to
interpret the regression results for policy acceptance. One possible
explanation is that a literate person understands more about the com-
plex measures needed to respond to climate change and thus agrees less
with individual policies (Di Giusto et al., 2018). However, this logic
cannot be applied to the negative effects of biospheric values and other
factors. We argue that this might be attributed to an enlarged gap be-
tween subjectivity (policy priority) and reality (acceptance), which
leads to a mute or denial effect (Scruggs and Benegal, 2012; Smith and
Mayer, 2018) that resembles our proposed explanation for the disparity
between consequences (a) and (b). The Chinese public generally be-
lieves that their government can take proper measures to address global
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climate change (Wang and Zhou, 2020), but they may seldom consider
or be less informed about the costs of these climate actions or policies.
Besides, the uniqueness in the model of policy acceptance could also be
attributed to economic issues that can probably shift the public’s pri-
orities regarding their climate opinions (Brulle et al., 2012; Scruggs and
Benegal, 2012). Finally, these discrepancies among two pairs of vari-
ables (policy, consequence) seem to point to a framing problem caused
by the general vs. specific, common vs. uncommon, or subjective vs.
realistic, which could produce quite different results and implications.

5.2. Policy implications

Promoting climate literacy has great significance for enhancing cit-
izens’ engagement with climate change given the identified pivotal roles
(direct and indirect) of climate literacy on concern and policy support
above. Education is positively associated with every dimension of
climate literacy, but our results indicate that subjective aspects such as
belief, perception and psychological distance seem to be more related to
climate literacy. Hence, when educating the public, a perception and
detail-based strategy may work better. Meanwhile, more emphasis
should be placed on the popularization of consequences because this
plays a pivotal role in predicting the outcome variables; while the re-
spondents in our sample seemed to be quite confused to some results-
related knowledge. Physical knowledge has no significant effect on
people’s response to climate change; thus, if there are constraints or
trade-offs between content (e.g., in course design), this content can be
marked as a lower priority.

Climate-related experience, scientific media and institutional trust
have a significant and consistent influence on all the outcome variables.
This is important for practical purposes because the opposite effects of
the factors and interactions among variables can potentially lead to
complex and unexpected situations. Strategies based on casual agents
with consistent impacts on key outcome variables in the chain from
perception to response to climate change can avoid these drawbacks.
Therefore, the focus of climate communication and policy should be on
climate experience, scientific media coverage and institutional trust;
increasing the levels of these three is more likely to increase public
concern as well as policy support. In addition, these should be integrated
and made full use of to create multilevel science-policy interfaces
(Eroglu and Erbil, 2022). For example, considering the possible inter-
active relationship between institutional trust and other variables when
disseminate real and specific climate experiences in the mass media
(Smith and Mayer, 2018). The Chinese public generally shows a high
level of institutional trust; thus, government departments and academic
institutions should post more climate-related information and knowl-
edge. Organizing climate-related activities or designing citizen science
programs are also possible methods (Briiggemann et al., 2017; Dean
et al., 2018) that can effectively utilize these positive factors to boost
public climate engagement.

Scientific media has fuller coverage and more detailed facts about
climate change; thus, it plays a more prominent and consistent role in
concern and policy support and can provide guidance for an enhanced
role of other media sources. Although online and offline media exposure
has fewer effects on outcome variables, their significant indirect effects
have been identified in our study. Accordingly, all means of media
coverage are of vital importance for people’s responses to climate
change. However, overexposure to general information about climate
change may cause some undesirable results due to denial; for example,
online media coverage in our sample had a weak negative relation with
policy support. Therefore, the mass media can make greater contribu-
tions to climate change communication through the adjustment of
content, e.g., reducing general and meaningless reports or clickbait
headlines while covering more facts (preferably detail and experience-
based) about climate change.

Two policy variables display considerable disparities: when people
must pay for a climate policy, compared to their prioritizing a policy, the
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effect of some determinants changed direction. This means that
although the Chinese public generally attribute a high priority to climate
policy (Wang and Zhou, 2020), they are not yet ready to bear its cost.
People tend to want companies to bear the cost instead of themselves, i.
e., indirect cost is preferred to direct cost (Douenne and Fabre, 2020).
Our results seem to be consistent with this claim and indicate that China
should not implement a climate policy that consumers must pay for in
the current environment. However, consumers may inevitably bear the
costs of climate change; it is also important to inform the public and
publicize climate policies that more economic and regional factors could
be considered (He et al., 2023; Yu et al., 2013).

6. Conclusions

This work investigated climate literacy in almost all provinces in
China. A total of 72.8% and 81.1% of our sample were well informed
about global warming and its anthropogenic causes, respectively, and
47.4% of respondents correctly answered at least 20 of the 30 items. The
Chinese public is thus generally literate regarding the cause and public
engagement dimensions of climate literacy but has polarized knowledge
about the climate-related consequences. Education and media coverage
are significantly associated with climate literacy, while climate experi-
ence has little to no effect on climate literacy. Some climate-related
perception variables, like belief and psychological distance contribute
the largest explained variance to climate literacy.

We also examined the effect of climate literacy on the concern about
climate change and climate policy support, and found that climate lit-
eracy plays a pivotal role in people’s responses to climate change. It is
the strongest predictor for concern and policy preference, and it has
significant mediation and moderation effects on some important vari-
ables. In particular, climate literacy largely strengthens the impact of
media coverage on both concern and support for climate policy. Our
results do not support concern-centric climate communications: concern
has a very small effect on climate policy acceptance, while many
important factors have opposite impacts on concern and policy support.
Thus, more attention should be given to specific and contextual factors.
On the other hand, climate experience, scientific media exposure and
institutional trust all have consistent positive effects on the outcome
variables, which means that a targeted policy and climate communica-
tion strategy should be directed toward them.

Finally, our results have identified a somewhat unpredicted contrast
between two measures of consequences as well as two policy variables.
These could be partly attributed to the framing problem, i.e., general vs.
specific, common vs. uncommon, and subjective vs. realistic. However,
this requires further exploration and calls for greater focus on the nu-
ances of contextual factors.
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