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Abstract

Climate change is a complex issue and understanding it is not an easy endeavour. An
abundance of information is available through media and a lot of research has dealt with
the question of how to best communicate this issue to the public. However, uncertainty
and scepticism remain. In this paper, we argue that the subjective capability of informing
oneself satisfactorily about climate change (i.e. informational self-efficacy) to reach goals
like forming an opinion, evaluating political decisions regarding climate change, or
behaving in a climate protective manner might be a crucial determinant of people’s
engagement with the issue. In an online survey with a quota sample of German residents
(N=498), informational self-efficacy positively predicted people’s exposure to climate
change communication in the media, their knowledge about the climate system and
climate protective behaviours, and the extent to which they actually engaged in climate
protective actions. Moreover, informational self-efficacy positively predicted climate
protective behaviour and climate system knowledge indirectly through media
exposure—but not behavioural knowledge. Hence, next to optimising the provided
climate change communication, we suggest to strengthen people’s confidence in dealing
with it through media literacy trainings and examine the causal effect of these trainings on
informational self-efficacy and climate change engagement. Furthermore, the impact of
different behaviours on climate change should be more often and more concretely
discussed in media coverage.
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1 Introduction

We live in a complex world and an abundance of available information tries to explain this
world to us. A particularly complex and pressing challenge humanity is facing is global
climate change (IPCC 2018). The vast majority of environmental scientists warn against
devastating consequences if our societies will not succeed in reducing their CO, emissions
(Maibach et al. 2014; Ripple et al. 2017). At the same time, there are people who are sceptical
about the anthropogenic causes of climate change and the potential of their own behavioural
contribution to climate change mitigation (Capstick et al. 2015; Capstick and Pidgeon 2014;
Hornsey et al. 2016; Tranter and Booth 2015).

Climate change is a complex topic due to its global scale, the long-term horizon, the
invisibility of its causes, and the prognostic nature of associated research that unavoidably
involves a degree of uncertainty (Moser 2010; Sterman 2011). Hence, understanding climate
change is not an easy endeavour and a lot of research has dealt with the question of how to best
communicate the issue to the public (e.g. Budescu et al. 2009; Curry 2011; Hart and Feldman
2016; Moser 2010; Patt and Weber 2014; Schenk and Lensink 2007; Whitmarsh and
Lorenzoni 2010; Yohe and Oppenheimer 2011). Practical recommendations to convey infor-
mation have been formulated (e.g. Corner and Clarke 2017; Shome and Marx 2009;
Whitmarsh et al. 2011; Wibeck 2014).

However, little is known about whether people feel capable of receiving information and
using the information they encounter in order to reach goals such as forming their own
opinion, evaluating political decisions regarding climate change, or behaving in a climate
protective manner. In this paper, we argue that the subjective capability of informing oneself
satisfactorily about climate change (i.e. informational self-efficacy; see Loy et al. 2019) might
be a crucial determinant of people’s exposure to climate change communication in media, the
scientific knowledge they gain about the issue, and their engagement in climate protective
action. Hence, next to optimising the provided climate change communication, the importance
of strengthening people’s confidence in dealing with it might have been overlooked.

2 Theoretical background
2.1 Informational self-efficacy as a predictor of media exposure

The topic of climate change is often conveyed through mediated communication (Briiggemann
et al. 2018; Ryghaug et al. 2011; Schmidt et al. 2013). People can come into contact with the
issue both through active information search and through incidental exposure in their habitual
media use (Arlt et al. 2010; Oschatz 2018). On the basis of Bandura’s self-efficacy
theory (1977, 1997), we propose that particularly informational self-efficacy plays a role
for people’s exposure to climate change communication in the media. By media expo-
sure, we do not refer to a specific medium. Rather, we aim to grasp how much contact
people have in general with the issue across diverse media outlets. Moreover, we do not
differentiate between active search for climate change-related information and incidental
exposure (e.g. Boczkowski et al. 2018; Gil de Zufiiga et al. 2017; Oeldorf-Hirsch 2018;
Tewksbury et al. 2001). Rather, by asking people how much media contact they have
with the topic climate change, we aim to cover both aspects simultaneously. Thereby, we
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aim to illuminate how much issue exposure people make and let happen, and whether
this issue contact can be predicted by their informational self-efficacy.

Bandura (1977, p. 193) understands self-efficacy as “the conviction that one can successfully
execute the behavior required to produce the [desired] outcomes.” He emphasised self-efficacy as an
important predictor of behaviour, because it equips an individual with confidence in his or her
agency. Different self-efficacy concepts have been examined in the context of media use before.
Hofstetter et al. (2001) investigated the belief in one’s ability to effectively receive information with
a certain medium termed media self-efficacy. In their study, they found that indeed, newspaper and
television self-efficacy predicted the use of these information channels. Similarly, Schmitt et al.
(2018) examined a concept named information-seeking self-efficacy. Referring to Bronstein (2014),
it comprises mastery experiences when generally searching information, a positive comparison to
others, social persuasion, and positive affect during information search. The more information-
seeking self-efficacy people expressed, the less information overload in the context of online news
consumption they reported (Schmitt et al. 2018).

While Schmitt et al. (2018) focused on efficacy beliefs about seeking information, Loy et al.
(2019) extended this view to understanding and using information to achieve goals. They concep-
tualise informational self-efficacy as individuals’ perceived capability to interact with information
for purposes such as understanding an issue, forming an opinion, evaluating politics, or discussing
with others. Thereby, they refer back to Bandura’s (1977) aforementioned definition of self-efficacy
as conviction of being able to execute behaviour (i.e. interacting with information) to produce certain
outcomes (e.g. understanding an issue). While Bandura (1997) tends to focus on the behaviour part
of his definition, our self-efficacy conceptualisation also incorporates various goals and thus has
additional similarities to response efficacy (Doherty and Webler 2016). Given the abovementioned
theoretical assumptions and empirical evidence, we suspect that people with stronger informational
self-efficacy regarding the topic of climate change are more likely to confront themselves with
respective information in the media. Accordingly, in a study by Loy et al. (2019), people’s
informational self-efficacy regarding political issues in general predicted their exposure to political
contents in the Internet. We apply this concept to the specific topic of climate change. Due to
scepticism about climate change, it appears additionally important whether people feel able to
determine true facts about the issue. Pingree and colleagues introduced the concept of epistemic
political efficacy, defined as the perceived ability to determine the truth behind (mediated) political
debates (Pingree 2011; Pingree et al. 2013; Pingree et al. 2014). They found that epistemic political
efficacy was positively related to the likelihood of seeking information on a political topic (Pingree
2011). Based on this research, we extended the concept of informational self-efficacy by including
climate change-related epistemic goals.

In sum, prior research on political issues in general found that informational and epistemic self-
efficacy predicted political media exposure. For the climate change issue, we similarly expected:

Hypothesis 1: Informational self-efficacy with regard to climate change positively pre-
dicts media exposure to the issue.
2.2 Media exposure as a predictor of climate change-related knowledge

and behaviour

Next, we expected that media exposure to the issue of climate change is related to how much
people know about it. Integrating the conceptualisation of environmental knowledge by Frick
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et al. (2004) with the conceptualisation of climate change knowledge by Tobler et al. (2012),
we sought to differentiate between climate system knowledge and climate behavioural knowl-
edge. While climate system knowledge comprises physical knowledge on CO, and greenhouse gas
emissions, the climate change phenomenon and its causes, as well as expected outcomes, climate
behavioural knowledge covers knowledge about actions and their impact on climate change.

We assumed a link between media exposure and knowledge, because prior research found
that news media appear to be a relevant source of information people consult to understand the
issue of climate change (Ryghaug et al. 2011; Stamm et al. 2000). Moreover, as outlined
above, recipients can come into contact with climate change not only through active informa-
tion search on the topic but also without concrete intention through their habitual media use
(Arlt et al. 2010; Oschatz 2018). We aimed to cover both, because prior research in the
political domain found that not only active information search but also incidental exposure to
political information in the media predicts people’s political knowledge (e.g. Shehata et al.
2015; Tewksbury et al. 2001).

To date, few studies explicitly examined issue-specific media exposure and climate change
knowledge. We did not find any study differentiating system and behavioural knowledge.
Moreover, some studies only used subjective knowledge assessments. Looking at subjective
climate change knowledge, Zhao (2009) found that the more participants generally used the
Internet and newspapers, the more knowledgeable about climate change they considered
themselves to be. The more attention people paid to media coverage of climate change, the
higher their subjective knowledge (Ho et al. 2014). Kahlor and Rosenthal (2009) found that
people’s perceived understanding of climate change information received in the mass media
was positively associated with how complex and accurately they defined the term global
warming. Focusing on objective knowledge, a study by Taddicken (2013) indicated that
climate change-related TV use but not radio, print, and Internet use correlated with climate
change knowledge. Finally, in a longitudinal panel study by Oschatz (2018), information use
in print media predicted objective knowledge gains while TV and online media exposure were
unrelated.

The scarce evidence points towards media’s potential to convey knowledge on the issue of
climate change. While most of these studies addressed media channels separately, we were
primarily interested in whether overall media exposure to the issue of climate change is related
to knowledge. Kahlor and Rosenthal (2009) found that the more media channels people
received climate change-related information from (i.e. a sum index covering Internet, radio,
television, magazines, newspapers, and books), the more they knew about climate change. We
expected:

Hypothesis 2: Media exposure to the issue of climate change positively predicts knowl-
edge about the issue, in the form of climate system knowledge (H2a) and climate
behavioural knowledge (H2b).

Furthermore, we also aimed to examine the relation between media exposure and people’s
engagement in climate protective behaviour. Drawing on conceptualisations of general pro-
environmental behaviour, we understand it as individuals’ ecological lifestyle with an impact
on climate change. This includes private-sphere behaviours that determine one’s carbon
footprint in domains of transport, energy, and resource use, but also public-sphere behaviours
such as being member of an organisation devoted to climate protection or discussing the issue
of climate change with others (Kaiser and Wilson 2000, 2004; see also Stern 2000).
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We assumed a link between media exposure and climate protective behaviour, because a
confrontation with the topic might raise problem awareness, which in turn is one of the key
factors in models predicting pro-environmental behaviour (Bamberg and Moser 2007;
Klockner 2013). In line with this reasoning, participants in a qualitative focus group study
by Happer and Philo (2016) reported an awareness that media coverage of climate change had
decreased, which led them to perceive the issue as less of a priority and inhibited their
motivation for behavioural change. In reverse conclusion, this might imply that more frequent
media exposure could encourage behavioural engagement. Moreover, media might also
concretely suggest which behaviours contribute to climate protection, even though we are
not aware of content analyses examining how often this is the case.

Research on the relation between issue-specific media exposure and climate protective
behaviour is also scarce. Taddicken (2013) examined media outlets separately. She did not
find a relation between climate change-related TV, radio, print, and Internet use and support
for climate protective policy measures (which can be regarded as public-sphere behaviour).
Arlt et al. (2018) conducted a survey among German residents during the 21st Conference of
the Parties (COP21) in Paris. They found that receiving information on the conference through
social media (but not through TV and print) and active online information search were
positively related to how much people engaged in online discussions on climate change.
Concerning pro-environmental behaviour more generally, exposure to environmental issues
through TV documentaries and interviews, print media, and Internet were positively related to
environmental activism, while exposure to environmental TV campaigns/news/ads/series was
a negative predictor in a study by Jiménez-Castillo and Ortega-Egea (2015). Finally, most
similar to our research question, Huang (2016) found that climate-related media use (combined
score including exposure and attention to respective information in television, newspapers, and
Internet) predicted climate protective behaviour.

Even though evidence is mixed, when considering overall exposure to media instead of
selected media channels, we suspected:

Hypothesis 2¢: Media exposure to the issue of climate change positively predicts climate
protective behaviour.

2.3 Informational self-efficacy as a predictor of climate change-related knowledge
and behaviour

Finally, we expected that informational self-efficacy is positively related to climate change
knowledge and climate protective behaviour. This assumption again goes back to Bandura’s
(1977, 1997) proposed link between self-efficacy and behaviour. We draw on a large research
body looking at self-efficacy with a goal of protecting the environment or the climate. Many
studies found that environmental or climate protective self-efficacy predicted climate protec-
tive behaviour in the private and the public sphere (e.g. Doherty and Webler 2016; Hamann
and Reese 2020; Huang 2016; Kim and Choi 2005; Lee et al. 2014; Reese and Junge 2017).
Yet, some studies did not find a relationship (e.g. Homburg and Stolberg 2006; Wang and Lin
2017) or found other predictors to be important instead (e.g. Chen 2015).

We reasoned that besides people’s self-efficacy to protect the climate, their respective
informational self-efficacy might determine their knowledge acquisition and how they even-
tually act. Empirical evidence on these relations is limited. In the study by Loy et al. (2019),

@ Springer



2102 Climatic Change (2020) 163:2097-2116

informational self-efficacy regarding political issues predicted political knowledge directly and
indirectly through political Internet use. Hofstetter et al. (2001) found that newspaper and
television self-efficacy predicted political participation.

The outlined findings show a general trend that different types of self-efficacy predict
knowledge and behaviour in the political and environmental domain. Based on these, we
formulated the following hypothesis:

Hypothesis 3: Informational self-efficacy with regard to the issue of climate change
positively predicts knowledge about the issue, in the form of climate system knowledge
(H3a) and climate behavioural knowledge (H3b), and climate protective behaviour (H3c).

Moreover, we suspected that these relationships would be partly mediated by media exposure
(cf. the indirect relation of informational self-efficacy and political knowledge through political
Internet use found by Loy et al. 2019). This hypothesis is further backed by Huang’s (2016)
finding that self-efficacy to mitigate climate change indirectly predicted climate protective
behaviour through climate-related media use:

Hypothesis 4: Informational self-efficacy with regard to the issue of climate change
positively predicts climate system knowledge (H4a), climate behavioural knowledge
(H4b), and climate protective behaviour (H4c) indirectly through more media exposure
to the issue. The hypotheses are summarised in a figure in Supplement 1.

2.4 Current research

In the following, we report the analysis of the outlined research question. The data basis was
embedded in a larger online survey study' with a quota sample of the German population (for
further results, see Loy 2018). The study included an informed consent and adhered to the
ethical guidelines of the American Psychological Association.

3 Method
3.1 Procedure and participants

The market research institute Bilendi recruited participants who answered an online question-
naire programmed with the software package SoSci Survey (www.soscisurvey.de; Leiner,
2019). On the basis of the 2011 German census, we applied cross quotas for age group and
gender as well as quotas for level of education in order to mirror the German population in
these demographic characteristics. We excluded people who answered the questionnaire two
standard deviations faster than the median (Leiner 2013). The final sample comprised N =498

! After demographics, participants answered questions on the psychological distance of climate change, the
relevance attributed to the climate change issue, informational self-efficacy regarding the climate change issue,
climate change knowledge, climate protective behaviour, the perceived communicated distance of climate change
in news coverage, their contact with climate change-related communication via diverse channels including media
channels and interpersonal contact, and social identity, including global identity.
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residents of Germany (n =257 females, M =48.7 years of age, SD =17.0; information on a
priori power analysis is provided in Supplement 2).

3.2 Measures
3.2.1 Informational self-efficacy regarding the issue of climate change

We adapted seven items on informational self-efficacy regarding political issues from Loy
et al. (2019) to the specific topic of climate change. Moreover, we adapted three items on
epistemic political efficacy from Pingree (2011) to the topic of climate change (see Supple-
ment 4.1 for the German wording and Table 1 for a translation to English). Participants
answered on Likert scales labelled from 1 (fully disagree) to 7 (fully agree).

We analysed the data using the statistical environment R (see Supplement 3 for the
packages used). In a first step, we conducted a one-dimensional confirmatory factor analysis
(CFA) on all items. It did not yield satisfactory model fit (see Hair et al. 2014, and Supplement
3), x*(35)=478.94, p<.001; CFI=.76; TLI=.69; RMSEA =.160, 90% CI (.151, .169);
SRMR =.100.

In a second step, we calculated an exploratory factor analysis (EFA) to explore the
underlying structure. Kaiser-Meyer-Olkin coefficients were between .86 and .96 and the items
hence well suited. Parallel analysis (Horn 1965) suggested three factors (see Supplement 4.1
for details). Table 1 contains the results for the maximum likelihood factor analysis with
oblique promax rotation extracting three factors, TLI=.99, RMSEA =.049, 90% CI (.027,
.069). It clearly differentiates the three factors without substantial cross-loadings.

We suggest to interpret these three factors as (1) an internal dimension of informational
self-efficacy reflecting whether one feels capable of receiving information on climate change
(i.e. understanding the topic, selecting information, forming an opinion), (2) an external
dimension reflecting whether one feels capable of dealing with information in order to reach
external goals (i.e. evaluating political decisions; discussing with others; explaining the topic

Table 1 Exploratory maximum likelihood factor analysis with oblique rotation for the informational self-efficacy
items

Item Factor Factor Factor h,
“internal” “external” “epistemic”

I am able to inform myself sufficiently about the issue of
climate change to ...

1. ... understand the topic well. 91 - .01 .02 .85
2. ... select the most important information. .90 .02 —.00 .82
3. ... form an opinion. .67 .03 21 75
4. ... evaluate respective political decisions. 12 .60 12 .61
5. ... discuss with others about it. 22 .75 —.11 75
6. ... explain the topic to others. —.07 .94 .04 .83
7. ... behave in a climate protective manner. .07 .66 .03 .53
8.1 feel confident that I can find the truth about the issue of .03 -.03 .84 .70
climate change.
9. Even though information on climate change seems —.01 -.02 95 .86
contradictory at first, I can figure out the basic facts.
10. I am capable of finding objective facts about the issue .00 .10 81 77
of climate change.

% of variance 24.7 26.4 237
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to others; behaving in a climate protective manner), and (3) an epistemic dimension reflecting
whether one feels capable of determining truth (i.e. reliable and objective facts). A descriptive
analysis revealed that internal informational self-efficacy was highest in the sample (M =5.29,
SD =1.08), followed by external (M =4.96, SD = 1.13) and epistemic self-efficacy (M =4.35,
SD=1.21). The correlation between the internal and external factor was »=.79, between the
internal and epistemic factor »=.54, and between the external and epistemic factor r=.64.
These high correlations suggest a second-order factor.

In a third step, we therefore calculated a CFA for a three-dimensional model with
superordinate factor which yielded excellent model fit, x%(32)=67.30, p<.001; CFI=.98;
TLI=.97; RMSEA =.047, 90% CI (.035, .059); SRMR =.032. We used this model for the
further analyses (for further analyses regarding the scale, see Supplement 4.1).

3.2.2 Media exposure to the issue of climate change

On the basis of measures by Taddicken (2013) and Trepte et al. (2017), we asked participants
how often they had come into contact with information about climate change in nine media
outlets (i.e. private TV channels, public TV channels, radio, regional newspapers, supra-
regional newspapers, weekly newspapers, brochures, academic journals, Internet) from 1
(never) to 6 (several times a week; for detailed results, see Supplement 4.2). We used the
wording “contact with” to include not only active information search but also incidental
information exposure through habitual media use.

We built a sum index for media exposure via the nine channels (see Kahlor and Rosenthal
2009). Missing values on the single items were 1 or 2% and we applied an expectation
maximisation (EM) algorithm for ordinal data to replace these missing values (see Schafer and
Graham 2002). One person had to be excluded from further analyses because of missing
values for all media exposure items.

3.2.3 Climate change knowledge

We used a climate change knowledge scale developed by Tobler et al. (2012), revised by Shi
et al. (2015), and extended it with adapted items from Kaiser and Frick (2002) and Frick et al.
(2004). Participants evaluated 17 correct and 17 incorrect statements as “true”, “false”, or “do
not know” and we coded their answers as 1 (correct) or 0 (incorrect, do not know).

Climate system knowledge covered CO, and the greenhouse effect (e.g. “Burning oil,
among other things, produces CO,”), climate change and its causes (e.g. “The increase of
greenhouse gases is mainly caused by human activities”), and expected consequences (e.g.
“For the next few decades, the majority of climate scientists expect an increase in extreme
events, such as droughts, floods, and storms”). Climate behavioural knowledge covered
climate-related actions (e.g., “To let in fresh air in winter, it is most climate friendly to keep
a window open for a while”, reverse-coded), and the relative effectiveness of climate-related
actions (e.g. “The production of meat and dairy products results in more CO, emissions per kg
food than the production of vegetables”). Unfortunately, however, we could not use the action
effectiveness items due to a programming mistake (see Supplement 4.3).

A Rasch analysis (Bond and Fox 2007; see Supplement 4.4 for details) of all items resulted
in a scale with a person separation reliability of R,=.90. Item mean square infit values were
between 0.80 and 1.18 and thus all below the recommended threshold of 1.30 for samples
smaller than 500 as well as the threshold of 1.20 for samples between 500 and 1000
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participants. A separate analysis of climate system knowledge (21 items) resulted in a scale
with a person separation reliability of R,=.88. Item mean square infit values were between
0.82 and 1.12. A separate analysis of climate behavioural knowledge (7 items as the items on
effectiveness knowledge could not be used) resulted in a scale with a person separation
reliability of R, =.65. Item mean square infit values were between 0.80 and 1.18. Even though
the latter scale is not optimal due to the reduced item number, we used the person estimates of
the separate scales for further analyses in order to reveal possible differences between system
and behavioural knowledge.

3.2.4 Climate protective behaviour

To measure climate protective behaviour, we adapted several versions of the General Eco-
logical Behaviour Scale (e.g. Kaiser and Wilson 2000, 2004). Participants indicated how often
they conducted 25 actions (never, seldom, once in a while, often, very often; e.g. “I refrain
from eating meat”) and whether they conducted 10 further actions (yes, no; e.g., “I purchase
green electricity”). The actions included mobility (e.g. “I fly within Germany”), energy use
(e.g. “T use a clothes dryer”), consumption (e.g. “I buy seasonal fruits and vegetables”), and
public actions (“I contribute financially to climate protection organisations”). As recommend-
ed by Kaiser and Wilson (2000, 2004), we dichotomised the items for Rasch modelling as 0
(never, seldom, once in a while; no) or 1 (often, very often; yes) for climate protective
behaviours and as 0 (once in a while, often, very often; yes) or 1 (never, seldom; no) for
climate damaging behaviours. As missing data can be handled by Rasch models, we provided
the answer option cannot answer for participants to indicate that actions are not applicable to
their living situation. Ten people had missing values on too many variables though and we
needed to exclude them from the analysis as no person estimate could be determined. Rasch
modelling yielded a satisfactory person separation reliability of R,=.73. Item mean square
infit values were between 0.83 and 1.18. Table 2 summarises the satisfactory psychometric
properties of the measures.

4 Results

Bivariate correlations between all variables are provided in Supplement 5.1. An analysis
differentiating the diverse media channels is provided in Supplement 5.2. We tested the
research hypotheses with a structural equation model (SEM). We allowed knowledge and
behaviour to covary as we considered this as theoretically plausible (Diaz-Siefer et al. 2015;
Frick et al. 2004; Kaiser and Frick 2002; Shi et al. 2015). The model fit the data well, x2(68) =
162.32, p<.001; CFI=.97; TLI=.96; GF1=.94; RMSEA =.053, 90% CI (.044, .063);
SRMR =.036 (see Fig. 1; for statistical details, see Table 3).2

Informational self-efficacy with regard to the issue of climate change positively predicted
how much exposure people had to the issue through media (H1, direct relation (3=.32), how
much they knew about the climate system (H3a, direct relation 3= .34, total relation 3=.38)

2 Please note that any difference between the data and the model stems from estimating informational self-
efficacy (i.e. the latent measurement model). The structural part of the model is saturated and thus necessarily
shows a perfect fit. As such, we do not interpret the model fit as a statistical test of our theoretical model. Instead,
we use the model to estimate the values of the parameters while controlling for theoretically plausible covariates.
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Table 2 Psychometric properties of the measures

Variable n M SD Range Items « w AVE Rp
Informational self-efficacy 498 4.88 1.00 1.60-7.00 10 93 96 .73 -
Internal 498 5.29 1.08 1.33-7.00 3 92 92 80 -
External 498 4.96 1.13 1.50-7.00 4 89 89 .67 -
Epistemic 498 435 1.21 1.00-7.00 3 91 91 .77 -
Media exposure (sum index) 497%  26.57 10.00 9-54 9 - - - -
Climate system knowledge @ 498 0.02 1.57 —432-430 21 84 - - .88
Climate behavioural knowledge @ 498 0.23 1.68 —344-377 7 .65 - - .65
Climate protective behaviour # 488¢ —0.34 0.88 —3.54-260 35 74 - - .73

«, Cronbach’s alpha; w, Raykov’s omega; Rp, Rasch-based person separation reliability; AVE, average variance
extracted

2Results are based on Rasch analyses
b One case with missing values for all media channels was excluded

¢ 10 cases with missing values for all variables were excluded

and climate protective behaviours (H3b, direct relation 3= .24, total relation 3 =.24), and how
much climate protective behaviour they reported (H3c, direct relation 3=.36, total relation
(3= .41). These relations were of medium size. Media exposure to the issue of climate change
positively predicted climate system knowledge (H2a, direct relation §=.12) and climate
protective behaviour (H2c, direct relation 5=.13), but not participants’ knowledge about
climate protective behaviours (H2b). The relations were small. Accordingly, informational
self-efficacy indirectly predicted only climate system knowledge (H4a, 5=.04) and climate
protective behaviour (H4c, 3 =.04) but not behavioural knowledge (H4b) through more media
exposure to the issue. These indirect relations were small but significant.

As an additional analysis, we repeated the analysis three times for the separate dimensions
of informational self-efficacy as predictors (for detailed results, see Supplement 5.3). These
analyses showed that internal, external, and epistemic informational self-efficacy each predict-
ed how much exposure people had to the issue through media (H1; direct relations, 5 =.60/.70/
.58, respectively; ps <.05). Internal, external, and epistemic informational self-efficacy pre-
dicted how much people knew about the climate system (H3a; direct relations, 5= .28/.21/.13;
indirect relations through media exposure, 3=.11/.14/.16; total relations, 3=.39/.35/.29,
respectively; ps <.05). Internal and external self-efficacy predicted climate behavioural

R? =15.9%
1 hes91 Climate system
'32 Internal 34% knowledge
87 .12%
- R?=10.5% R*=6.0%
4 e
5 86 External 98 Informational .32* | Exposure to climate |/ .02 | Climate behavioural
6 '3 self-efficacy change in media knowledge
7
24*
.67
[8 83 3% R*=181%
.91 . .
36% . .
(9] .89 Epistemic Climate protective
behaviour

Fig. 1 Structural equation model. Standardised coefficients are displayed. The relations between climate system
knowledge, climate behavioural knowledge, and climate protective behaviour represent residual covariances.
*

'p<.05
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knowledge directly (H3b; direct relations, 3=.22/.20, ps <.05; no indirect relations through
media exposure, 3=.02/.02, ns.; total relations, 3=.25/.23, ps <.05), while epistemic self-
efficacy predicted it indirectly (direct relation, 3=.09, ns.; indirect relation through media
exposure, §=.07; total relation, 5=.16; ps<.05). Internal, external, and epistemic self-
efficacy predicted how climate protective participants reported behaving (H3c; direct relations,
(=.18/.32/.12; indirect relations through media exposure, 3=.14/.09/.16; total relations,
(=.32/.41/.28; ps <.05).

In sum, when regarding the sizes of the relations, these findings suggest that the internal and
external dimensions of self-efficacy might be most relevant to gain climate knowledge, the
external dimension to take climate protective actions, while the epistemic dimension appears
comparably less important.

5 Discussion

Climate change is a complex issue and people are confronted with a wealth of information on
the topic. We tested whether people’s subjective capability of informing themselves satisfac-
torily about climate change (i.e. informational self-efficacy) to reach goals like forming an
opinion, evaluating political decisions regarding climate change, behaving in a climate
protective manner, or determining true facts about the topic is related to their engagement

Table 3 Results of the structural equation model

Hypothesis B SE p 95% C1 B

H1 Direct path: informational self-efficacy — media exposure  3.58 .56 < .001 (2.49, 4.67) .32%
H2a Direct path: media exposure — climate system knowledge .02 .01 0188 (.003,.03) .12*

H2b Direct path: media exposure — climate behavioural .00 .01 705 (=.01,.02) .02
knowledge
H2c¢ Direct path: media exposure — climate protective .02 .00 .003 (.004, .02)  .13*
behaviour
H3a Direct path: informational self-efficacy — climate 57 .08 <.001 (42,.73) 34%
system knowledge
H3b  Direct path: informational self-efficacy — climate 42 .09 <.001 (.24, .61) 24
behavioural knowledge
H3c Direct path: informational self-efficacy — climate 36 .05 <.001 (.25, .46) 36%
protective behaviour
H4a Indirect path: informational self-efficacy — media .06 .03 0242 (.01, .12) .04*
exposure — climate system knowledge
H4b  Indirect path: informational self-efficacy — media .01 .03 705 (—.04,.07) .01
exposure — climate behavioural knowledge
H4c Indirect path: informational self-efficacy — media .04 .01 .005 (.01, .07) .04*
exposure — climate protective behaviour
Total path: informational self-efficacy — climate 64 .07 <.001 (.49, .78) 38%
system knowledge
Total path: informational self-efficacy — climate 43 .09 <.001 (.27, .61) 24%
behavioural knowledge
Total path: informational self-efficacy — climate 40 .05 <.001 (.30, .50) A41*

protective behaviour

Confidence intervals (CI) were bootstrapped through 5000 samples
2 These relations become insignificant if we apply a Bonferroni correction for multiple hypotheses testing
“p<.05
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with the issue. Indeed, informational self-efficacy of our German participants positively
predicted their exposure to climate change communication in the media, their knowledge
about the climate system and climate protective behaviours, and the extent to which they
actually engaged in climate protective actions. Moreover, informational self-efficacy positively
predicted climate protective behaviour and climate system knowledge indirectly through
media exposure—but not behavioural knowledge. Our study underpinned that self-efficacy
plays a crucial role in predicting climate protective behaviour and also knowledge about
climate change.

An abundance of research shows that self-efficacy in different behavioural domains predicts
related behaviours such as political self-efficacy predicting political participation (Caprara
et al. 2009), Internet self-efficacy predicting Internet use (Eastin and LaRose 2000), or self-
efficacy to engage in pro-environmental mobility behaviours predicting intentions to use
sustainable transport options (Jugert et al. 2016). By investigating informational self-efficacy
related to climate change, we contribute to a new research stream examining different self-
efficacy goals that explicitly go beyond the general goal “to promote climate protection” (see
Hamann and Reese 2020; Hanss and B6hm 2010). Therein, we empirically undergird a debate
about how self-efficacy can be conceptualised and measured in a way so that
operationalisations of independent and dependent variables are not too close (e.g. self-
efficacy to behave pro-environmentally predicting pro-environmental behaviour; for a critique,
see Williams and Rhodes 2016). Our findings show that not only for climate change knowl-
edge (which is conceptually rather close to informational self-efficacy) but also for climate
protective behaviour (which is a more remote concept), it seems relevant to feel capable of
handling climate information.

We infer from these findings that it appears important to strengthen people’s confidence in
handling climate change news before exposing them to even more climate change information.
By strengthening informational self-efficacy, also a rising climate scepticism might be banned.
We would like to highlight that the external dimension of informational self-efficacy, which is
the ability to inform oneself to evaluate political decisions, to engage in climate debates, and to
act in a climate protective manner, was most strongly related to climate protective behaviour in
our study. Hence, supporting people in using information for discussing the issue with others
and for inferring relevant actions might be specifically fruitful.

5.1 Limitations and future perspective

The first limitation of this study is its cross-sectional design which does not allow causal
conclusions. We do not know whether informational self-efficacy promotes media exposure,
knowledge, and climate protective behavioural engagement, whether causal directions are vice
versa, or caused by unconsidered third variables. Yet, this is the first study uncovering their
interrelations. Follow-up studies could employ longitudinal designs and thereby examine
whether so-called reinforcing spirals occur (Slater 2007): Possibly, media exposure predicts
knowledge, which in turn motivates further media use directly or also indirectly via environ-
mental concern (see Zhao 2009). There might be a similar spiral with regard to informational
self-efficacy, namely frequent media exposure strengthening the confidence in dealing with the
received information (i.e. informational self-efficacy), which in turn encourages further media
use, knowledge, and consequently mitigating behaviours. Moreover, an interesting study by
Geiger et al. (2017) found that an intervention conveying scientific knowledge on climate
change strengthened people’s self-efficacy to discuss climate change, which in turn predicted
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their actual engagement in discussions as a public-sphere behaviour (study 1). In study 2, they
found that the amount of exposure to information on climate change in informal science
learning centres predicted their knowledge on the issue, which in turn predicted their self-
efficacy to discuss climate change as well as their response efficacy, defined as the perceived
likelihood that discussions on climate change motivate societal action. Both forms of efficacy,
in turn, predicted how frequently people actually discussed. Hence, their research points to a
possible causal direction leading from knowledge gains to higher efficacy beliefs and to more
public-sphere behaviour. As a consequence, in addition to or as combination with longitudinal
assessments, randomised experimental designs should be used in follow-up research, which
either strengthen informational self-efficacy and examine its impact on media exposure,
knowledge, and behaviour, or convey knowledge and examine its impact on informational
self-efficacy—compared to a control group.

Second, we would like to critically reflect on our measures. Due to the programming
mistake, the behavioural knowledge measure was limited to action knowledge and lacked
knowledge about the relative effectiveness of different climate-related actions (see Frick et al.
2004). Moreover, the item number of seven was thereby relatively low which compromises
reliability. A follow-up study should use and validate the extended version of the scale. A
further limitation of our knowledge measure is that it merely encompasses factual knowledge
questions and could be complemented with an assessment of knowledge structure (see, e.g.
Eveland and Hively 2008). A respective measure could be adapted from prior approaches to
assess political knowledge, such as knowledge structure density (e.g. Eveland and Schmitt
2015), or a combination of knowledge accuracy with knowledge complexity (e.g. Kahlor and
Rosenthal 2009). Still, we would like to highlight that our assessment goes well beyond most
existing studies, which often relied on people’s own subjective knowledge ratings and did not
differentiate system and behavioural knowledge.

Our measure of media exposure also needs critical reflection. With the applied measure, we
only know how much contact people had with the issue of climate change. A first limitation of
this approach is that we cannot differentiate between active information search and incidental
news exposure (Boczkowski et al. 2018; Tewksbury et al. 2001). Hence, follow-up research
could use a more fine-grained approach and assess both aspects separately. As an extension,
people’s attention to and elaboration of climate change-related information could be explicitly
assessed in order to determine their degree of activity and motivation in dealing with the
information (Eveland 2001; Oschatz et al. 2019). This extension is particularly important in
light of Bandura’s (1977, 1997) assumption that self-efficacy is specifically relevant for
promoting active engagement in difficult behaviours. Accordingly, a follow-up study could
investigate whether informational self-efficacy more strongly predicts active information
search, and respective attention and elaboration, compared to incidental exposure to climate
change-related information. Shehata et al. (2015) found that not only active information search
but also incidental exposure to political information in the media predicts people’s political
knowledge (see also Tewksbury et al. 2001). Even though we assume that incidental exposure
involves voluntariness (as it could also be intentionally ignored) and thus a certain degree of
attention and elaboration, it might be more influenced by external factors such as social media
algorithms and social influences compared to active information search. As a consequence,
active information search might be more strongly related to knowledge acquisition and
behaviour change.

Moreover, we do not know the exact contents of received media, namely whether they
contained scientifically approved information or misinformation (van der Linden et al. 2017)
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or whether they were optimistic that climate change mitigation is possible. As misinformation
might compromise knowledge acquisition and prior research has found that messages of
scientific disagreement and uncertainty regarding effective courses of action might discourage
engagement (Happer and Philo 2016), a closer look at media contents should be revealing.
Hence, follow-up studies could use mixed methods approaches, combining survey data with
content analyses of the used media (see, e.g. Barabas and Jerit 2009; Oschatz et al. 2019). The
assessment could also cover prominent misinformation that is disseminated through media.
However, a recent experiment by Drummond et al. (2020) gives rise to hope that exposure to
fake news about climate change has only limited effects on recipients. Generally, also
experimental research comparing the effects of different media contents will fruitfully extend
our findings.

A further strand of research could investigate the communication of climate protective
behaviours in media. Content analyses of climate change-related media coverage could
investigate how and to what extent information on climate protective behaviours is provided.
For example, analyses of Twitter data could be used to observe who responds how to which
climate-relevant information (e.g. Jang and Hart 2015). Based on such insights, experimental
research could compare different pre-existing or new ways of communicating behavioural
information in their potential to foster recipients’ respective knowledge, self-efficacy, and
behavioural change.

Finally, frequency of media exposure might change over time and participants might have
had different time periods in mind when answering the questions. Hence, in a follow-up, it
could be valuable to explicitly ask participants to think about the last 6 months. In sum, we
hope to encourage research that examines media exposure more in-depth—with regard to its
different types and contents as well as with diverse methods. In our impression, specifically
measures of media exposure still need to be further or newly developed as we did not come
across convincing instruments through our literature search.

An interesting conceptual extension of our findings would be to include a measure of
people’s trust in science communication on climate change. Hocevar et al. (2014) found that
social media self-efficacy predicted trustworthiness of information in social media. Hence, the
question arises whether informational self-efficacy regarding climate change news might
similarly predict trust in climate change communication, and whether strengthening informa-
tional self-efficacy might increase trust, which in turn might be a precondition for motivating
impacts of climate change communication to unfold. Moreover, an assessment of political
party affiliation might be a valuable addition in order to investigate whether the effectiveness
of climate change communication might be limited to supporters of progressive parties
(Tranter 2020).

5.2 Practical implications

We found that informational self-efficacy was related to media exposure regarding the issue of
climate change, knowledge about the topic, and climate protective behaviour. Even though we
do not know yet whether these relations are causal, we suggest to strengthen people’s
informational self-efficacy. In the following, we provide some ideas which still require
validation by future empirical research.

A first practical approach might be through media literacy trainings (for an overview, see
Turner et al. 2017). Media literacy “centers on specific knowledge and skills that can help
critical understanding and usage of the media” (Jeong et al. 2012, p. 455). Informational self-
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efficacy could be such a skill. In a meta-analysis of 51 intervention studies, Jeong et al. (2012)
reported positive effects of media literacy trainings on outcomes such as media knowledge, an
ability to critically reflect media contents, and self-efficacy regarding behaviours discussed in
media. With regard to the topic climate change, Cooper (2011) recommended media literacy
education as a key strategy to improve public acceptance of climate science. Damico and
Panos (2018) showed that facilitating group deliberation helped students to more critically
evaluate an online source which questioned the scientific consensus on climate change.

A second—or embedded—practical option to strengthen informational self-efficacy, and at
the same time limit the influence of fake news, might be to promote critical thinking (e.g. Paul
and Elder 2006). This suggestion is based on recent findings by Lutzke et al. (2019). They
showed that providing guidelines for evaluating online news on climate change reduced the
likelihood that participants trusted, liked, and shared fake news about climate change, while at
the same time their trusting, liking, and sharing of legitimate news were not diminished.

Disseminating guidelines for news evaluations could be complemented by creating room to
discuss these news (e.g. in the context of a civil forum or a sustainability day organised by a
municipality). We suppose that specifically the confidence to engage in debates might help
individuals get actively involved in climate protection as indicated by the rather strong relation
between the external dimension of informational self-efficacy and climate protective behaviour.

Finally, inferred from our finding that exposure to climate change-related information in the
media was unrelated to climate protective behavioural knowledge, we recommend that climate
change communication should more often not only explain the climate change phenomenon
and its causes and consequences to the audience but also provide useful practical guidelines
which behaviours help to mitigate climate change.

6 Conclusion

We found that people’s subjective capability of informing themselves satisfactorily about climate
change (i.e. informational self-efficacy) to reach goals like forming an opinion, evaluating political
decisions regarding climate change, or determining true facts about the topic predicted their exposure
to climate change communication in the media. It was also positively related to their knowledge
about the climate system and climate protective behaviours, and the extent to which they actually
engaged in climate protective actions. Informational self-efficacy positively predicted climate
protective behaviour and climate system knowledge indirectly through media exposure—but not
behavioural knowledge. Based on these findings, we suggest to strengthen people’s confidence in
dealing with climate change communication through media literacy trainings and examine the
causal effect of these trainings on informational self-efficacy and climate change engagement.
Furthermore, the impact of different behaviours on climate change should be more often and more
concretely discussed in media coverage to convey more behavioural knowledge.
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