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Abstract: The Climate Change Risk Perception Model (CCRPM, Van der Linden, 2015) has been used
to characterize public risk perceptions; however, little is known about the model’s explanatory power
in other (online) contexts. In this study, we extend the model and investigate the risk perceptions of a
unique audience: The polarized climate change blogosphere. In total, our model explained 84% of
the variance in risk perceptions by integrating socio-demographic characteristics, cognitive factors,
experiential processes, socio-cultural influences, and an additional dimension: Trust in scientists and
blogs. Although trust and the scientific consensus are useful additions to the model, affect remains
the most important predictor of climate change risk perceptions. Surprisingly, the relative importance
of social norms and value orientations is minimal. Implications for risk and science communication
are discussed.
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1. Introduction

Over the years, climate change blogs have become a popular outlet in which climate science, politics,
policy, and other topics are discussed [1]. Especially since the ‘climategate’ episode, which significantly
influenced public trust and opinion [2], blogs played a prominent role in the global climate discussion,
influencing scientific, political, and media discourse [3–6]. There is a community of “climate skeptical
bloggers” that rejects the scientific consensus on climate change [7]. Some of these bloggers are part of
a greater network of scientists, conservative think tanks, and private corporations that intentionally
spread misinformation on climate change to delay action [8–10]. This network uses blogs as one of
their main communication outlets [1]. Next to that, there are various communities of bloggers that
support the scientific consensus on climate change (“climate mainstream bloggers”) [7], for example
climate scientists that blog to correct misinformation on climate change [11]. Previous studies showed
that persistent polarization around climate change manifests itself in online communities and topics [7],
hyperlinking [12,13], bloggers’ operationalization of journalistic norms [11], discursive constructions
of reality [14,15], and interaction strategies in comment threads [16] of the climate change blogosphere.
Importantly, to date, little research has focused on audiences in the climate change blogosphere.

Climate change blog visitors form a unique media audience in comparison to other audiences,
since climate skepticism is widespread in the climate change blogosphere. Lewandowsky, Oberauer, et al. [3]
(p. 213) note that visitors of climate change blogs are “a self-selected audience that is by definition
highly engaged in the increasingly polarized climate debate”. A user thread analysis of the Air Vent
blog, in which readers commented about their various background and how they became interested in
climate science, reveals that climate change blogs were important in forming climate skepticism [17].
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In a recent experiment, Lewandowsky et al. [1] find that climate blogs that either do or do not support
the scientific consensus can partially shape public opinion on the issue. Although research on climate
skepticism and the rejection of climate science makes clear that blogs can exert significant effects on
public opinion, to the best of our knowledge, no other studies have systematically assessed audiences’
climate change risk perceptions and the socio-psychological factors that explain these perceptions.
Such research is crucial though, as Lewandowsky, Oberauer, et al. [3] (p. 629) note: “This group of
people has a demonstrable impact on society and understanding their motivations and reasoning is therefore
of importance”.

Hence, the current research will examine the climate change risk perceptions of audiences in the
English-language climate mainstream blogosphere. Breakwell [18] (p. 858) defines a risk representation
as “the product of a process in which a hazard is recognized, its characteristics identified, and the probability of
its negative impacts occurring are estimated”. Climate change poses a “unique” risk [18], as the causes are
invisible and the impacts are temporal and often geographically distant [19]. Because the notion of
“risk” is socially constructed [20,21], blogs can act as a powerful conduit, shaping public risk perception
through both posts and subsequent discussion [1].

To investigate risk perceptions in the climate mainstream blogosphere, the current research will
adopt and advance the Climate Change Risk Perception Model (CCRPM) of Van der Linden [22].
The goals of the current research are twofold. First, we will test the CCRPM in a novel context by
investigating the socio-psychological factors that predict the climate change risk perceptions of blog
audiences. Second, we aim to improve the explanatory power of the model by adding trust and
knowledge about the scientific consensus as new predictor variables.

2. Theoretical Framework

To date, the CCRPM of Van der Linden [21,22] has been one of the most successful climate change
risk perception models, predicting 68% of the variance in climate change risk perceptions. Although the
CCRPM was initially validated on a representative national sample of the UK population [22],
Xie et al. [23] replicated the CCRPM amongst a representative sample of the Australian general public,
which accounted again for 68% in variance.

For the first time, a variation of the CCRPM will be applied to a media audience instead of the
general public. Therefore, we expect to find slightly different results, as skepticism is more prevalent in
the climate change blogosphere than amongst the general public [1,7,24,25]. Moreover, this audience
is highly engaged with climate change in comparison to the general public [3]. As such, the current
research will provide novel insights into whether the CCRPM produces largely consistent results across
different target populations.

Van der Linden [22] conducted a literature review to get an overview of the psychological
factors that drive and shape climate change risk perceptions. Past research shows that factors
that predict climate change risk perceptions can mostly be categorized into socio-demographic,
cognitive, experiential, and socio-cultural dimensions [26]. Accordingly, the CCRPM model combines
and integrates cognitive factors, experiential processing mechanisms, and socio-cultural influences,
while controlling for key socio-demographic characteristics. In the following section, these four
dimensions of the original CCRPM will be outlined. Importantly, Van der Linden [22] (p. 122) wrote;
“While the aim of the current study was to examine key social-psychological determinants, the list is certainly
not exhaustive, as other important factors have also been noted to influence risk perception, including trust in
scientists”. Accordingly, the CCRPM+ will be proposed as a new model that incorporates knowledge
about the scientific consensus and trust in scientists and blogs to specifically examine risk perceptions
in the blogosphere.

2.1. Dimensions of the Climate Change Risk Perception Model

In the original CCRPM, key socio-demographic characteristics include gender, age, education, income,
religiosity, and political party affiliation. In the final model of Van der Linden [22], only gender and
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political party affiliation appeared to be significant predictors of variances in climate change risk
perceptions, accounting for 2.2% of the explained variance. Consistent with these results, being female
and holding liberal political views are generally both associated with higher climate change risk
perceptions, e.g., see [27,28].

The cognitive dimension comprises knowledge about the causes, impacts, and responses to address
climate change. In the final model of Van der Linden [22], all these factors contributed to 9.3% of the
explained variance in climate change risk perceptions. In line with these results, studies generally show
that if ‘accurate’ knowledge about climate change is assessed, this factor is a positive and significant
predictor of climate change risk perceptions, e.g., see [29,30].

The experiential processing dimension consists of affect and personal experiences with extreme
weather events. The factor affect here draws on a variety of affective-laden adjectives (unpleasant,
unfavorable, and negative) to establish ‘holistic’ affect. In the final model of Van der Linden [22],
both factors were strong predictors of variances in risk perceptions, accounting for 22.1% of the
explained variance, also see [23]. Other research on experiential processing generally revealed similar
results, in which negative affective evaluations of climate change, e.g., see [28,31], and experiences
with extreme weather events, e.g., see [32,33], are influential predictors of high climate change
risk perceptions.

Lastly, the dimension that comprises socio-cultural influences includes social norms and value
orientations. Van der Linden [22] (p. 116) distinguished between descriptive social norms and
prescriptive social norms, whereas the first refers to “the extent to which referent others are taking
action to help reduce the risk of climate change” and the latter to “the extent to which an individual
feels socially pressured to view climate change as a risk that requires action”. Moreover, following prior
research, Van der Linden [22] (p. 116) also distinguished between: “(1) egoistic values (i.e., maximizing
individual outcomes), (2) socio-altruistic values (i.e., caring about others), and (3) biospheric values
(i.e., caring for non-human nature and the biosphere itself)” [34,35]. In the final model of Van der
Linden [22], descriptive and prescriptive social norms and biospheric values were significant predictors
and contributed to the majority of 34.4% of the explained variance in climate change risk perceptions.
These results are consistent with other research on the influence of social norms, e.g., see [36,37],
and value orientations, e.g., see [38,39], on climate change risk perceptions.

2.2. CCRPM+

Given the high relevance of trust in scientists and the scientific consensus for the blogosphere [1],
in the current research, we aim to increase the explanatory power further by adding trust in sources of
information about climate change and knowledge about the scientific consensus. We dub this new
theoretical model the CCRPM+ (see Figure 1).

The role of trust in risk assessments has been recognized by many studies that discuss extreme
distrust of the public in individuals, industries, and institutions responsible for risk management [40].
In the context of climate change, scientists are generally the most trusted source of information about
climate change [2,41,42]. Importantly, trust in scientists is associated with greater concerns about
the issue, while distrust in scientists is associated with little concern [2,43], but there are exceptions,
e.g., see [44]. Trust is often conditional on political ideology such that Liberals are more likely than
Conservatives to trust scientists as a source of information about climate change [45]. Moreover, trust in
media as a source of information about climate change is also an important predictor of risk perceptions,
where different groups of audiences trust different media [41,46]. Previous research has shown that trust
in scientists mediated the effect of news media on public perceptions [47]. Van der Linden [22] himself
noted that trust in scientists was potentially an interesting addition to the original model. Accordingly,
the current research will investigate respondents’ trust in (a) scientists; (b) climate skeptical blogs;
and (c) climate mainstream blogs as a source of information about climate change. Because trust does
not fit any of the existing dimensions of the CCRPM, it will be added as a new dimension.
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Figure 1. Climate Change Risk Perception Model (CCRPM+).

Additionally, research has generally found that the cognitive dimension of the original model
contributes least to risk perception (~9% in Van der Linden [22] and ~4% in Xie et al. [23] for the
original dimension). Most studies show a 97% agreement amongst climate scientists that climate
change is human-caused [48–50]. Previous research has shown that respondents’ knowledge about this
scientific consensus is an important “gateway” to concern about climate change [22,51–53]. Therefore,
the current research will also test respondents’ knowledge about the scientific consensus on climate
change, by adding it to the cognitive dimension in an attempt not to underestimate the influence of
different kinds of knowledge on public risk perception.

3. Materials and Methods

3.1. Research Design

The current research is a cross-sectional study (N = 674), in which data were obtained through
a survey questionnaire that was disseminated amongst audience members in the English-language
climate mainstream blogosphere.

3.2. Materials and Procedure

The project proposal was reviewed and approved of by the Social Sciences Ethics Committee of
Wageningen University and Research (WUR) and preregistered on As Predicted (#28868). The survey
was pilot tested at the Communication, Philosophy, and Technology section of WUR. The input was
used to refine the language and restructure the order of items of the survey. Subsequently, 66 bloggers
of English-language climate change blogs were invited to publish the survey on their blog. All of the
29 approached climate skeptical bloggers either did not reply or informed us that they did not want to
participate (climate skeptical bloggers that did not want to participate provided different reasons for
that; for example, because they did not trust the researchers or did not endorse the survey). Ultimately,
the survey was posted on 12 climate mainstream blogs, e.g., Real Climate, ...And Then There’s Physics,
and Hot Whopper. These climate mainstream blogs consist of climate science and climate activist blogs
(see Supplement 1 for a more elaborate description of the blogs).
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The survey was launched on the first blog on 8 October 2019, and shortly after this date the
11 other blogs each published the survey. Participation was on a voluntary basis and anonymous.
Respondents also had the opportunity to leave their contact details to get a chance of winning a gift card
or get a sneak peak of the results. To prevent that the sample would not include any climate skeptical
blog audience members, in the event that none of the climate skeptical blogs would post the survey,
we preregistered that we would employ a quota sampling strategy. Quota sampling was used to
determine whether data collection would continue after one month; the goal was to collect at least 100
responses of audience members that answered ‘yes’ to the question whether they “visit blogs that reject
evidence for human-caused climate change” (Y/N) and at least 100 responses of audience members
that answered ‘yes’ to whether they “visit blogs that support evidence for human-caused climate
change” On 8 November 2019, data collection ended. A total of 832 audience members participated in
the survey.

3.3. Measures

This paper used the same measures as Van der Linden [22], while making several adjustments.
Questions were tailored to an international audience instead of the UK general public. In addition,
the knowledge scale was updated by obtaining input of an IPCC scientist, e.g., by making a distinction
between knowledge about the natural and human causes of climate change. Moreover, new measures
were added that tested respondents trust in scientists and climate change blogs and their knowledge
about the scientific consensus. Please see Supplement 2 for an elaborate description of all measures.

3.3.1. Risk Perception

Following Van der Linden [22], a holistic risk perception index was created. A total of 8 items
evaluated respondents’ risk perceptions across affective, cognitive, and temporal-spatial dimensions
on a 7-point Likert scale. For example, respondents were asked “How serious of a threat do you think
that climate change is to the natural environment?” A highly reliable score was obtained (M = 5.73,
SD = 1.40, α = 0.95).

3.3.2. Knowledge about Climate Change

Four scales with in total 50 randomly ordered items were created about natural causes,
human causes, impact, and responses to test respondents’ knowledge about climate change.
For example, the natural cause–knowledge scale asked respondents to what extent each item
(i.e., volcanic eruptions) contributes to natural influences on climate change (i.e., major, minor,
or no contribution). In total, 37 of the statements were “correct”, which means that there is a strong
scientific consensus in the literature on these statements. Importantly, prior to each scale, respondents
answered a question about their beliefs in climate change. Depending on this answer, skip logic
was applied in order to avoid that respondents would get tired of reviewing statements that were,
according to them, based on false assumptions about climate change (these 20 responses with missing
data were removed from the dataset). The statements were reviewed by two climate scientists [22] and
updated by another climate scientist for accuracy. Responses were dichotomized as either right (1) or
wrong (0) and for each respondent a mean score per scale was calculated. Reliable scores were obtained
for the impact scale (M = 0.85, SD = 0.16, α = 0.77), and response scale (M = 0.85, SD = 0.16, α = 0.68).
The natural cause scale (M = 0.85, SD = 0.19, α = 0.40) and human cause scale (M = 0.86, SD = 0.12,
α = 0.45) were less reliable. The natural cause scale was not validated previously and therefore omitted
from the analysis. However, since the human cause scale has been validated in earlier research [22,23],
it was retained in the current research for comparative purposes.
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In addition, following Van der Linden [22], a single-item measure asked respondents to indicate,
to the best of their knowledge, “what percentage of climate scientists have concluded that human-caused
climate change is happening (0–100%)”. Again, responses were dichotomized as either correct (1) or
wrong (0). Based on IPCC’s very likely probability indication, a scientific consensus of 90% or higher
was considered as correct [54] (M = 93.68, SD = 13.69).

3.3.3. Holistic Affect

Three 7-point bi-polar adjective items were used to evaluate holistic affect, e.g., “I believe that
climate change is something very positive” (strongly disagree–strongly agree). A reliable score was
obtained (M = 6.55, SD = 0.82, α = 0.94).

3.3.4. Personal Experience with Extreme Weather Events

Respondents were asked in a single-item measure how often they have personally experienced any
type of extreme weather event in their local area (e.g., floods, severe heat waves, droughts, freak storms,
etc.) while residing in their country of residence (never, once, twice, more than three). Responses were
dichotomized into 0 = no experience (N = 127) and 1 = experience (N = 547).

3.3.5. Broad Value Orientations

De Groot and Steg’s [55] standardized value scales were used to measure respondents’ broad
value orientations. The egoistic, socio-altruistic, and biospheric value scales comprised four randomly
ordered items each. Respondents rated the importance of 12 values as guiding principles in their
lives on a 9-point Likert scale, ranging from −1 opposed to my values, 0 not important, to 7 extremely
important. A reliable score was obtained for altruistic (M = 7.19, SD = 1.36, α = 0.82) and biospheric
(M = 7.22, SD = 1.50, α = 0.90) values. The egoistic scale was less reliable (M = 3.58, SD = 1.06, α = 0.57);
however, it was still included in the analysis as this scale has been included in previous research [22,23].

3.3.6. Social Norms

Descriptive norm: On a 7-point Likert-scale, respondents answered three items about how likely
they think it is that important referent others are taking personal action to help tackle climate change.
A reliable score was obtained (M = 4.01, SD = 1.46, α = 0.87).

Prescriptive norm: Similarly, on a 7-point Likert scale, respondents answered four items about
the extent to which they feel socially pressured to personally help reduce the risk of climate change.
A reliable score was obtained (M = 5.05, SD = 1.24, α = 0.79).

3.3.7. Socio-Demographic Factors

Respondents’ gender (1 = female), age, country of residence, income, education, and political
views were surveyed. We measured respondents’ political views with a 7-point slider, as follows:
“Here is a 7-point scale on which the political views that people might hold are arranged from extremely
liberal (left) to extremely conservative (right). Where would you place yourself on this scale?” Political
views were recoded into binary responses (Left-wing: 0 > 3.5 = 1, Right-wing: 3.5 ≥ 7 = 0).
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3.3.8. Trust in Sources of Information about Climate Change

The single-item measure of Hmielowski et al. [47] was used to assess trust in scientists. Respondents
were asked “how much they trust scientists as a source of information about climate change”, on a
7-point Likert scale (M = 6.38, SD = 1.16). Two other items on a 7-point Likert scale asked respondents
“how much they trust blogs that support evidence for human-caused climate change as a source of
information” and “how much they trust blogs that reject evidence for climate human-caused climate
change” (climate mainstream: M = 5.70, SD = 1.31, climate skeptic: M = 6.30, SD = 1.19, r = 0.57).

3.4. Statistical Analysis

The responses with missing data (mostly drop-outs, 19%) for the predictor variables in the multiple
regression were removed from the dataset (we preregistered that we have “no formal a priori exclusion
criteria”; thus, this decision was made after the data was collected), resulting in a final dataset of
N = 674 responses. For all scales (excluding the single item measures), the mean score and Cronbach
alpha was calculated. Trust in climate skeptical blogs and a prescriptive norm item were reverse-scored,
so that higher scores indicated higher levels of risk perceptions.

First, descriptive statistics are reported, in order to understand the dataset. Second, a bivariate,
two-tailed Pearson correlation test of the CCRPM+ variables was conducted to examine whether
these variables were correlated in the expected direction. Subsequently, on the basis of a theory-based
approach [21,22], a hierarchical multiple regression analysis was conducted to assess to what extent
cognitive, experiential, socio-cultural, and the new trust dimension can explain and predict climate
change risk perceptions of blogosphere audience members. Lastly, following Van der Linden [22] and
Xie et al. [23], Pratt’s [56] measure was used to calculate the relative importance among the predictor
variables. The calculation measure comprises the sum of each variable’s standardized regression
coefficient (βj) multiplied by its zero-order correlation with the dependent variable (rj), the sum of
which equals the standardized explained variance of a regression model (R2).∑

j

(β j × r j) = R2 (1)

The relative importance scores were manually calculated and all the other analyses were conducted
with IBM SPSS Statistics (version 25).

4. Results

4.1. Overview of Socio-Demographic Characteristics

Table 1 provides an overview of the socio-demographic characteristics of the research sample.
The majority of respondents are male (89.6%). More than half of the respondents are 55 or older (65.3%).
Respondents came from 40 different countries, but the United States was the most frequently reported
country of residence (44.7%). More than half of the respondents obtained a master’s or doctoral degree
(59.1%). Lastly, most respondents hold left-leaning political views (85.8%).
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Table 1. Overview of socio-demographic characteristics sample.

Socio-Demographic Characteristics Valid Percent

Gender
Female 10.4%
Male 89.6%
Age

24 or younger 2.2%
25–34 5.9%
35–44 8.8%
45–54 17.8%
55–65 32.8%

66 or older 32.5%
Country of residence

United States 44.7%
United Kingdom 12.3%

Australia 9.2%
Canada 7.4%

The Netherlands 4.5%
Other 21.9%

Highest Level of Education
No qualification 1.3%

High school degree or equivalent 5.6%
Vocational degree or equivalent 5.5%
Bachelor’s degree or equivalent 27.6%
Master’s degree or equivalent 32.2%

Doctoral degree 26.9%
Prefer not to answer 0.9%

Political Views
Left-wing 85.8%

Right-wing 14.2%

4.2. Descriptive Statistics of Variables CCRPM+

Table 2 provides an overview of the intercorrelations, means, and standard deviations of the
CCRPM+ variables. All of the predictor variables are significantly and positively correlated with risk
perceptions, ranging from (r = 0.32 to r = 0.86)—except egoistic values (r = 0.05, p > 0.05) and human
causes-knowledge (r = 0.01, p > 0.05), which are both not significant. Affect (r = 0.86) is the strongest
correlate of risk perceptions.
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Table 2. Descriptive statistics and intercorrelations.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1.Biospheric values (0.90)
2. Egoistic values 0.09 * (0.57)

3. Altruistic values 0.71 ** 0.09 * (0.82)
4. Human cause −0.121 ** −0.10 ** −0.06 (0.45)

5. Impact 0.26 ** 0.03 0.25 ** 0.28 ** (0.77)
6. Response 0.18 ** 0.01 0.19 ** 0.37 ** 0.72 ** (0.68)

7. Scientific consensus 0.24 ** 0.05 0.23 ** 0.17 ** 0.68 ** 0.57 ** (1.0)
8. Descriptive norm 0.19 ** 0.16 ** 0.22 ** 0.04 0.26 ** 0.26 ** 0.18 ** (0.87)
9. Prescriptive norm 0.32 ** 0.14 ** 0.31 ** 0.04 0.35 ** 0.32 ** 0.31 ** 0.66 ** (0.79)

10. Affect 0.46 ** 0.04 0.42 ** 0.04 0.66 ** 0.50 ** 0.56 ** 0.24 ** 0.39 ** (0.94)
11. Personal experience 0.22 ** 0.01 0.16 ** −0.07 0.29 ** 0.23 ** 0.24 ** 0.21 ** 0.25 ** 0.33 ** (1.0)

12. Trust scientists 0.31 ** 0.07 0.27 ** 0.14 ** 0.62 ** 0.53 ** 0.57 ** 0.25 ** 0.34 ** 0.63 ** 0.31 ** (1.0)
13. Trust climate

mainstream blogs 0.36 ** 0.08 * 0.31 ** 0.08 * 0.60 ** 0.50 ** 0.49 ** 0.26 ** 0.36 ** 0.65 ** 0.27 ** 0.65 ** (1.0)

14. Distrust climate
skeptical blogs 0.36 ** 0.04 0.31 ** 0.08 * 0.61 ** 0.51 ** 0.64 ** 0.23 ** 0.33 ** 0.69 ** 0.31 ** 0.63 ** 0.57 ** (1.0)

15. Risk perceptions 0.50 ** 0.05 0.45 ** 0.01 0.69 ** 0.56 ** 0.62 ** 0.32 ** 0.43 ** 0.86 ** 0.43 ** 0.69 ** 0.71 ** 0.72 ** (0.95)
Mean 7.22 3.58 7.19 0.86 0.86 0.85 93.68 4.01 5.05 6.55 0.81 6.38 5.70 6.30 5.73

SD 1.50 1.06 1.36 0.12 0.18 0.16 13.69 1.46 1.24 0.82 0.39 1.16 1.31 1.19 1.40

Note: Scale reliabilities (Cronbach’s alpha) are presented along the diagonal. * p < 0.05, ** p < 0.01.
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4.3. Multiple Regression CCRPM+

Model 1 is the baseline model comprising significant socio-demographic predictor variables.
Gender (β = 0.08, p < 0.05) and political views (β = 0.47, p < 0.01) are both positive significant predictors
and income (β = −0.11, p < 0.01) is a negative significant predictor. These predictors explain a total of
25% of the variance in risk perceptions (see Table 3 and Supplement 3). Thus, being female, having a
low income, and holding liberal political views is associated with high climate change risk perceptions.

Table 3. CCRPM+ results.

Independent
Variables

Socio-Demographics
Model 1

(β)

Cognitive
Factors

Model 2
(β)

Experiential
Processes
Model 3

(β)

Socio-Cultural
Influences
Model 4

(β)

Trust
Model 5

(β)

Gender 0.08 * 0.11 ** 0.07 ** 0.06 ** 0.06 **
Income −0.11 ** −0.08 ** −0.04 * −0.04 * −0.04 **

Political views 0.47 ** 0.16 ** 0.06 ** 0.04 0.02
Human causes −0.19 ** −0.08 ** −0.06 ** −0.06 **

Impact 0.44 ** 0.11 ** 0.11 ** 0.07 *
Responses 0.14 ** 0.10 ** 0.09 ** 0.06 **

Scientific consensus 0.20 ** 0.10 ** 0.10 ** 0.06 **
Affect 0.61 ** 0.56 ** 0.45 **

Personal experience 0.13 ** 0.11 ** 0.10 **
Biospheric values 0.10 ** 0.07 **

Egoistic values 0.01 −0.01
Altruistic values 0.01 0.02
Descriptive norm 0.06 ** 0.05 *
Prescriptive norm 0.01 −0.01
Trust in scientists 0.08 **
Trust in climate

mainstream blogs 0.14 **

Distrust in climate
skeptical blogs 0.09 **

N 674 674 674 674 674
adj. R2 0.25 0.60 0.81 0.82 0.84
∆ adj. 0.35 0.21 0.01 0.02

Fchange 76.41 146.05 367.06 9.86 30.01

Note: Dependent variable is risk perceptions (index). Entries are standardized beta coefficients. * p < 0.05, ** p < 0.01.

Model 2 investigated the explanatory power of the cognitive dimension, while controlling for
socio-demographic characteristics. Knowledge about the impacts of climate change (β = 0.44, p < 0.01),
responses to address climate change (β = 0.14, p < 0.01), and the scientific consensus (β = 0.20, p < 0.01)
were all positive and significant predictors. Knowledge about the human causes of climate change
was a negative significant predictor (β = −0.19, p < 0.01). Overall, model 2 explained an additional
35% of the variance in risk perceptions. Thus, having knowledge about the impacts of climate change,
responses to address climate change, and perceived scientific consensus are all associated with high
risk perceptions, while, surprisingly, having knowledge about the human causes of climate change is
associated with lower risk perceptions.

Model 3 tested to what degree experiential processes explain variations in climate change risk
perceptions, while controlling for cognitive and socio-demographic factors. Negative affect (β = 0.61,
p < 0.01) and personal experiences with extreme weather events (β = 0.13, p < 0.01) were both significant
predictors. Together, these factors explain an additional 21% of the variance in risk perceptions of
audience members. In other words, negative evaluative feelings towards climate change and personal
experiences with extreme weather events are both positively associated with risk perceptions.

Model 4 explored the explanatory power of socio-cultural influences on risk perception,
while controlling for experiential, cognitive, and socio-demographic characteristics. Biospheric values
(β = 0.10, p < 0.01) and descriptive social norms (β = 0.06, p < 0.01) were the only significant predictors,
explaining 1% additional variance in risk perceptions.
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Lastly, model 5 investigated the explanatory power of the new dimension of trust, while controlling
for the other dimensions. Trust in scientists (β = 0.08, p < 0.01) and mainstream blogs (β = 0.14, p < 0.01)
and distrust in climate skeptical blogs (β = 0.09, p < 0.01) were significant predictors of climate
change risk perceptions, explaining a further 2% of the variance. Thus, trust in scientists and climate
mainstream blogs and distrust in climate skeptical blogs as a source of information are associated with
higher risk perceptions.

In summary, (a) being female; (b) having lower income; (c) more liberal political views; (d) more
knowledge about the impacts, (e) the responses, and (f) the scientific consensus on climate change;
(g) stronger negative affective evaluations of climate change; (h) more personal experiences with
extreme weather events; (i) stronger biospheric values; (j) higher perceptions of being surrounded by
people who believe it is important that you take personal action to tackle climate change; (j) more
trust in scientists; (k) climate mainstream blogs as a source of information; and lastly (l) less trust in
climate skeptical blogs as a source of information were all independently associated with increased
risk perceptions of climate change. The final model explains 84% of the variances in climate change
risk perceptions of audience members in the climate mainstream blogosphere.

4.4. The Relative Importance of CCRPM+ Predictor Variables

Table 4 shows the relative importance for each of the single variables as well as the five dimensions
of CCRPM+. The results show that in the final regression model experiential processes (43%) and trust
(21.94%) account for the majority of explained variance (64.94%). Moreover, cognitive factors (11.85%)
and socio-cultural influences (5.10%) contribute significantly less and socio-demographics’ contribution is
nearly insignificant (1.31%). Affect (38.70%) is the single strongest predictor variable of climate change
risk perceptions. Another interesting observation is that knowledge about the human causes of climate
change (−0.06%) does not significantly contribute to the relative explained variance, whereas knowledge
about the impacts, responses, and scientific consensus together account for 11.79% of the explained variance.

Table 4. Relative importance of CCRPM+ predictor variables.

Independent Variables Partitioning of Explained Variance

Socio-Demographics
Gender 0.66%
Income 0.56%

Total Variance Explained 1.22%
Cognitive Factors

Human causes–knowledge −0.06%
Impacts-knowledge 4.83%

Responses-knowledge 3.36%
Scientific consensus-knowledge 3.72%

Total Variance Explained 11.85%
Experiential Processes

Affect 38.70%
Personal experience 4.30%

Total Variance Explained 43.00%
Socio-Cultural Influences

Biospheric values 3.50%
Descriptive norm 1.60%

Total Variance Explained 5.10%
Trust

Trust in scientists 5.52%
Trust in climate mainstream blogs 9.94%
Distrust in climate skeptical blogs 6.48%

Total Variance Explained 21.94%
Overall Variance Explained 83.11%
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5. Discussion

The goals of this paper were twofold: (a) Investigating the socio-psychological factors that predict
the climate change risk perceptions of mainstream blog audiences by replicating the CCRPM; and (b)
improving the explanatory power of the model by adding trust and knowledge about the scientific
consensus as new predictor variables.

5.1. Evaluation of CCRPM+

Whereas the CCRPM predicted 68% of the variance in climate change risk perceptions for the
UK [22] and the Australian public [23], the CCRPM+ explained 84% of the variance for international
audiences in the climate mainstream blogosphere. The relative contribution of predictors to climate
change risk perceptions in the CCRPM are largely congruent with our findings for the CCRPM+,
however there were some remarkable differences with the British and Australian general public.

First of all, gender and income were the only significant socio-demographic predictors in the final
model. Thus, when audience members are female and have a lower income, they especially tend to
view climate change as a greater risk. Van der Linden [22] found that political views were a significant
and consistent predictor of risk perception, which is congruent with our findings though in our
model, ideology lost its significance after controlling for socio-cultural influences. Overall, the relative
contribution of socio-demographic factors to risk perceptions was nearly zero, which is consistent with
other research. e.g., 3% in [23] and the general expectation that the influence of socio-demographic
variables is diminished when introducing theory-based psychological dimensions [21].

Second, knowledge about impacts, responses, and the scientific consensus were all significant
and positive predictor variables. Therefore, adding the latter as new predictor variable is a useful
advancement of the CCRPM. Thus, when audience members have knowledge about the impacts,
responses, and the scientific consensus on climate change, they tend to view climate change as a higher
risk. Surprisingly, knowledge about the human causes of climate change is significantly and negatively
related to risk perceptions. Yet, we caution against interpreting this finding for two main reasons;
(a) human causation did not reveal a significant zero-order correlation with risk perception likely due
to (b) the very low reliability of the scale in this study. Overall, it appears that the relative importance
of cognitive factors to explain risk perceptions was more substantial for mainstream blogosphere
audience members than for the British and Australian general public.

Third, experiential processes were the strongest contributor to the total variance in risk perceptions.
Affect was the greatest predictor of climate change risk perceptions overall and personal experiences
with extreme weather events was also a significant and positive predictor. These findings are largely
congruent with the findings of Van der Linden [22] and Xie et al. [23]. While the importance of
affect in shaping risk perceptions was diminished in earlier research [57], more recent research
largely endorses the idea that emotions and affect play a crucial role in forming climate change risk
perceptions [22,23,31,58–64]. Therefore, since once again the importance of emotions and affect in
understanding risk perceptions of climate change is underscored, the need for future research focusing
on how emotions can—and should—be addressed in climate change communications is paramount.

Fourth, the relative importance of socio-cultural influences on risk perceptions as a whole is
minimal compared to the contribution of other dimensions. This finding goes somewhat against
current academic scholarship, which stresses the importance of recognizing the role of social norms
and human values in how climate change risk perceptions are formed, e.g., [37,39,65], but may speak
to the unique composition of factors that predict the risk perceptions of blog audiences. Although the
relative importance was minimal, biospheric values and descriptive norms were both significantly and
positively related to climate change risk perceptions. Thus, audience members that hold biospheric
values and perceive that others are taking action to help reduce the risk of climate change tend to view
climate change as a greater risk. In contrast to Van der Linden [22] and Xie et al. [23], prescriptive
norms was not a significant predictor of risk perceptions. Thus, although perceived consensus seems
to be important in shaping perceptions of blog visitors [1], the extent to which audience members
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feel directly socially pressured to view climate change as a risk that requires action does not affect
their risk perceptions. This finding suggests that audiences in the climate mainstream blogosphere
are perhaps more inclined to view themselves as independent thinkers and therefore defer to other
heuristics, such as trust in science.

In fact, the new dimension of trust is a useful addition to the model, as it accounted for a quarter
of the total explained variance in risk perceptions. Trust in scientists was a positive and significant
predictor of risk perceptions. Importantly and perhaps unsurprisingly, the predictive power of trust in
climate mainstream blogs and distrust in climate skeptical blogs was even greater. Thus, this finding
adds to the notion that the degree to which individuals trust certain media as a source of information
about climate change is critical for understanding how climate change risk perceptions are formed [43].

Overall, these results largely replicated earlier studies using the CCRPM. However, it is important
to note that some of our findings deviated from previous research, like the minimal relative importance
of socio-cultural influences. We suggest that these counterintuitive results show that the assigned
weight of predictor variables influencing climate change risk perceptions may be dependent on each
unique target population. In this case, since climate change blog audiences are highly engaged
and climate skepticism is more prevalent in the blogosphere [3], one can speculate about whether
mainstream audience members view themselves as more independent thinkers with a greater interest
in climate science than members of the general public. We recommend to replicate the CCRPM+ in the
context of climate skeptical blogs and in other (non-English) contexts and cultures.

5.2. Implications for Practice and Future Research

The current research has important implications for risk communication via blogs.
Van der Linden [22] recommends to craft risk messages that appeal to affective and experiential
processing mechanisms and socio-cultural influences, besides providing people with increased
knowledge about the causes, impacts, and responses about climate change. We largely endorse this
recommendation, but we have a few suggestions for crafting risk messages that are intended for climate
change blog audiences.

First of all, we suggest to continue educating audiences about the causes, impacts, and responses of
climate change, including the scientific consensus given that, besides the present study, a large literature
highlights the benefits of doing so [52,53,66]. Second, we suggest that although the perception of social
consensus on blogs is important [1], crafting messages in which audience members feel directly socially
pressured to view climate change as a risk may not be effective or even elicit psychological reactance.

For example, previous research showed that some climate change bloggers are already sensitive
to selecting and composing blog content that aims to evoke certain emotions, in addition to a focus on
objective and scientific content [11]. However, scientist bloggers might feel restrained to craft content
that appeals to audience members’ emotions and prefer to stick to content that feeds knowledge
to the audiences. However, according to Engdahl and Lidskog [67] (p. 714), this strategy is not
effective for building trust. Instead, they discuss that trust is created when individuals feel “emotionally
involved, take part, have a say, and in some sense are able to recognize themselves in the recipient of their trust”.
Therefore, we encourage bloggers to write blogs that appeal to audiences’ emotions, given that both
audiences’ affect and trust in climate change blogs is an influential predictor of their climate change
risk perceptions.

The current research also has important implications for risk communication in general.
Our research provides evidence for the fact that each target audience has its own unique characteristics.
Therefore, we suggest that risk communicators aim to understand the socio-psychological factors that
shape their audience’s risk perceptions so that a risk message can be crafted that is tailored to the
characteristics of this specific audience. Moreover, we recommend to test communications to evaluate
their effectiveness [68].

Of course, this research has limitations that need to be considered. First and foremost, the survey
was not published on any climate skeptic blogs. Second, the sample was self-selected. Thus,
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we recognize that the sample is not representative of the entire climate change blog audience population,
but instead representative of the climate mainstream blogosphere. However, the sample did include
audience members with low risk perceptions. Therefore, the composition of the sample allowed us to
evaluate what socio-psychological factors explain the variance in climate change risk perceptions of
blog audiences. Third, the data are self-reported, which makes the research prone to social desirability
and memory biases. However, if respondents coordinated their responses to insert noise into the
data [3], such results would likely have surfaced in the analysis. Fourth, the reliability scores of the
natural and human cause–knowledge scales were low. Therefore, we recommend to restructure the
items that were used in the present research and develop scales that are reliable in different contexts.
Lastly, the data are cross-sectional, which means that the associations reported here cannot be used to
infer causality.

6. Conclusions

We advanced the CCRPM to investigate the climate change risk perceptions of audiences in
the climate mainstream blogosphere. Our model explained 84% of the variance in risk perceptions.
The most important predictor variable is affect. Overall, this research shed light on the views of the
highly engaged audiences of polarized climate change blogs.

Supplementary Materials: The following are available online at http://www.mdpi.com/2071-1050/12/19/7990/s1,
Supplement 1: Climate Change Blogs that Published the Survey, Supplement 2: Survey Items, Supplement 3:
Overview Coefficients of Multiple Regression CCRPM+.

Author Contributions: Conceptualization, C.W.v.E., B.C.M., and S.v.d.L.; methodology, C.W.v.E., B.C.M.,
and S.v.d.L.; software, C.W.v.E., B.C.M., and S.v.d.L.; validation, C.W.v.E., B.C.M., S.v.d.L.; C.W.v.E., and B.C.M.,
and S.v.d.L.; investigation, C.W.v.E., B.C.M., and S.v.d.L.; resources, C.W.v.E., B.C.M., and S.v.d.L.; data curation,
C.W.v.E., B.C.M., and S.v.d.L.; writing—original draft preparation, C.W.v.E.; writing—review and editing, B.C.M.
and S.v.d.L.; visualization, C.W.v.E. and S.v.d.L.; supervision, B.C.M. and S.v.d.L.; project administration, C.W.v.E.;
funding acquisition, C.W.v.E. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Dutch Research Council (NWO), 406.17.527, and the Junior Research
Grant of Wageningen School of Social Sciences, 2020-011.

Acknowledgments: We thank the bloggers and respondents that participated in this research.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Lewandowsky, S.; Cook, J.; Fay, N.; Gignac, G.E. Science by Social Media: Attitudes towards Climate Change
Are Mediated by Perceived Social Consensus. Mem. Cogn. 2019, 47, 1445–1456. [CrossRef]

2. Leiserowitz, A.A.; Maibach, E.W.; Roser-Renouf, C.; Smith, N.; Dawson, E. Climategate, Public Opinion,
and the Loss of Trust. Am. Behav. Sci. 2013, 57, 818–837. [CrossRef]

3. Lewandowsky, S.; Oberauer, K.; Gignac, G.E. NASA Faked the Moon Landing—Therefore, (Climate) Science
Is a Hoax. Psychol. Sci. 2013, 24, 622–633. [CrossRef] [PubMed]

4. Edwards, A.; Bekkers, V.; De Kool, D.; Straten, G. Recent Developments in Dutch Climate Politics and the
Role of the Sceptical Dutch Climate Weblog Climategate.Nl. Evid. Policy 2011. [CrossRef]

5. Nerlich, B. “Climategate”: Paradoxical Metaphors and Political Paralysis. Environ. Values 2010, 14, 419–442.
[CrossRef]

6. Farrell, H.; Drezner, D.W. The Power and Politics of Blogs. Public Choice 2007, 134, 15–30. [CrossRef]
7. Elgesem, D.; Steskal, L.; Diakopoulos, N. Structure and Content of the Discourse on Climate Change in the

Blogosphere: The Big Picture. Environ. Commun. 2015, 9, 169–188. [CrossRef]
8. Dunlap, R.E.; Jacques, P.J. Climate Change Denial Books and Conservative Think Tanks. Am. Behav. Sci.

2013, 57, 699–731. [CrossRef]
9. Oreskes, N.; Conway, E.M. Merchants of Doubt: How a Handful of Scientists Obscured the Truth on Issues from

Tobacco Smoke to Global Warming; Bloomsbury Publishing: New York, NY, USA, 2011.
10. Farrell, J. Network Structure and Influence of the Climate Change Counter-Movement. Nat. Clim. Chang.

2016, 6, 370–374. [CrossRef]

http://www.mdpi.com/2071-1050/12/19/7990/s1
http://dx.doi.org/10.3758/s13421-019-00948-y
http://dx.doi.org/10.1177/0002764212458272
http://dx.doi.org/10.1177/0956797612457686
http://www.ncbi.nlm.nih.gov/pubmed/23531484
http://dx.doi.org/10.1332/174426417\protect $\relax \times $14996732347757
http://dx.doi.org/10.3197/096327110X531543
http://dx.doi.org/10.1007/s11127-007-9198-1
http://dx.doi.org/10.1080/17524032.2014.983536
http://dx.doi.org/10.1177/0002764213477096
http://dx.doi.org/10.1038/nclimate2875


Sustainability 2020, 12, 7990 15 of 17

11. Van Eck, C.W.; Mulder, B.C.; Dewulf, A. “The Truth Is Not in the Middle”: Journalistic Norms of Climate
Change Bloggers. Glob. Environ. Chang. 2019, 59, 10198. [CrossRef]

12. Elgesem, D. The Meaning of Links: On the Interpretation of Hyperlinks in the Study of Polarization in
Blogging about Climate Change. Nord. Rev. 2019, 40, 65–78. [CrossRef]

13. Kaiser, J.; Puschmann, C. Alliance of Antagonism: Counterpublics and Polarization in Online Climate
Change Communication. Commun. Public 2017, 2, 371–387. [CrossRef]

14. Van Eck, C.W.; Feindt, P.H. Parallel Routes from Copenhagen to Paris: Climate Discourse in Climate Sceptic
and Activist Blogs. Under Rev. J. Environ. Policy Plan. 2020, in press.

15. Brüggeman, M.; Elgesem, D.; Bienzeisler, N.; Dedecek Gertz, H.; Walter, S. Mutual Group Polarization in the
Blogosphere: Tracking the Hoax Discourse on Climate Change. Int. J. Commun. 2020, 14, 24.

16. Van Eck, C.W.; Mulder, B.C.; Dewulf, A. Online Climate Change Polarization: Interactional Framing Analysis
of Climate Change Blog Comments. Sci. Commun. 2020, 42, 454–480. [CrossRef]

17. Matthews, P. Why Are People Skeptical about Climate Change? Some Insights from Blog Comments.
Environ. Commun. 2015, 9, 153–168. [CrossRef]

18. Breakwell, G.M. Models of Risk Construction: Some Applications to Climate Change. Wiley Interdiscip. Rev.
Clim. Chang. 2010, 1, 857–870. [CrossRef]

19. Moser, S.C. Communicating Climate Change: History, Challenges, Process and Future Directions.
Wiley Interdiscip. Rev. Clim. Chang. 2010, 1, 31–53. [CrossRef]

20. Kasperson, R.E.; Renn, O.; Slovic, P.; Brown, H.S.; Emel, J.; Goble, R.; Kasperson, J.X.; Ratick, S. The Social
Amplification of Risk: A Conceptual Framework. Risk Anal. 1988, 8, 177–187. [CrossRef]

21. Van der Linden, S. Determinants and Measurement of Climate Change Risk Perception, Worry, and Concern.
In Oxford Research Encyclopedia of Climate Change Communication; Nisbet, M.C., Ed.; University Press: Oxford,
UK, 2017. [CrossRef]

22. Van der Linden, S. The Social-Psychological Determinants of Climate Change Risk Perceptions: Towards a
Comprehensive Model. J. Environ. Psychol. 2015, 41, 112–124. [CrossRef]

23. Xie, B.; Brewer, M.B.; Hayes, B.K.; McDonald, R.I.; Newell, B.R. Predicting Climate Change Risk Perception
and Willingness to Act. J. Environ. Psychol. 2019, 65, 101331. [CrossRef]

24. Sharman, A. Mapping the Climate Sceptical Blogosphere. Glob. Environ. Chang. 2014, 26, 159–170. [CrossRef]
25. Poortinga, W.; Spence, A.; Whitmarsh, L.; Capstick, S.; Pidgeon, N.F. Uncertain Climate: An Investigation

into Public Scepticism about Anthropogenic Climate Change. Glob. Environ. Chang. 2011, 21, 1015–1024.
[CrossRef]

26. Helgeson, J.; Van der Linden, S.; Chabay, I. The Role of Knowledge, Learning and Mental Models in Public
Perceptions of Climate Change Related Risks. In Learning for Sustainability in Times of Accelerating Change;
Wals, A., Corcoran, P.B., Eds.; Wageningen Academic Publishers: Wageningen, The Netherlands, 2012;
pp. 329–346.

27. Brody, S.D.; Zahran, S.; Vedlitz, A.; Grover, H. Examining the Relationship between Physical Vulnerability
and Public Perceptions of Global Climate Change in the United States. Environ. Behav. 2008, 40, 72–95.
[CrossRef]

28. Sundblad, E.L.; Biel, A.; Gärling, T. Cognitive and Affective Risk Judgements Related to Climate Change.
J. Environ. Psychol. 2007, 27, 97–106. [CrossRef]

29. Hornsey, M.J.; Harris, E.A.; Bain, P.G.; Fielding, K.S. Meta-Analyses of the Determinants and Outcomes of
Belief in Climate Change. Nat. Clim. Chang. 2016, 6, 622–626. [CrossRef]

30. Milfont, T.L. The Interplay between Knowledge, Perceived Efficacy, and Concern about Global Warming and
Climate Change: A One-Year Longitudinal Study. Risk Anal. 2012, 32, 1003–1020. [CrossRef]

31. Smith, N.; Leiserowitz, A. The Rise of Global Warming Skepticism: Exploring Affective Image Associations
in the United States over Time. Risk Anal. 2012, 32, 1021–1032. [CrossRef] [PubMed]

32. Akerlof, K.; Maibach, E.W.; Fitzgerald, D.; Cedeno, A.Y.; Neuman, A. Do People “Personally Experience”
Global Warming, and If so How, and Does It Matter? Glob. Environ. Chang. 2013, 23, 81–91. [CrossRef]

33. McDonald, R.I.; Chai, H.Y.; Newell, B.R. Personal Experience and the “psychological Distance” of Climate
Change: An Integrative Review. J. Environ. Psychol. 2015, 44, 109–118. [CrossRef]

34. Stern, P.C.; Dietz, T.; Kalof, L. Value Orientations, Gender, and Environmental Concern. Environ. Behav. 1993,
25, 322–348. [CrossRef]

http://dx.doi.org/10.1016/j.gloenvcha.2019.101989
http://dx.doi.org/10.2478/nor-2019-0014
http://dx.doi.org/10.1177/2057047317732350
http://dx.doi.org/10.1177/1075547020942228
http://dx.doi.org/10.1080/17524032.2014.999694
http://dx.doi.org/10.1002/wcc.74
http://dx.doi.org/10.1002/wcc.11
http://dx.doi.org/10.1111/j.1539-6924.1988.tb01168.x
http://dx.doi.org/10.2139/ssrn.2953631
http://dx.doi.org/10.1016/j.jenvp.2014.11.012
http://dx.doi.org/10.1016/j.jenvp.2019.101331
http://dx.doi.org/10.1016/j.gloenvcha.2014.03.003
http://dx.doi.org/10.1016/j.gloenvcha.2011.03.001
http://dx.doi.org/10.1177/0013916506298800
http://dx.doi.org/10.1016/j.jenvp.2007.01.003
http://dx.doi.org/10.1038/nclimate2943
http://dx.doi.org/10.1111/j.1539-6924.2012.01800.x
http://dx.doi.org/10.1111/j.1539-6924.2012.01801.x
http://www.ncbi.nlm.nih.gov/pubmed/22486296
http://dx.doi.org/10.1016/j.gloenvcha.2012.07.006
http://dx.doi.org/10.1016/j.jenvp.2015.10.003
http://dx.doi.org/10.1177/0013916593255002


Sustainability 2020, 12, 7990 16 of 17

35. Schwartz, S.H. Universals in the Content and Structure of Values: Theoretical Advances and Empirical Tests
in 20 Countries. Adv. Exp. Soc. Psychol. 1992, 25, 1–65. [CrossRef]

36. Renn, O. The Social Amplification/Attenuation of Risk Framework: Application to Climate Change.
Wiley Interdiscip. Rev. Clim. Chang. 2011, 2, 154–169. [CrossRef]

37. Swim, J.; Clayton, S.; Doherty, T.; Gifford, R.; Howard, G.; Reser, J.; Stern, P.; Weber, E. Psychology and
Global Climate Change: Addressing a Multi-Faceted Phenomenon and Set of Challenges A Report by the American
Psychological Association’s Task Force on the Interface Between Psychology and Global Climate Change Members;
American Psychological Association: Washington, DC, USA, 2009.

38. Steg, L.; De Groot, J.I.M.; Dreijerink, L.; Abrahamse, W.; Siero, F. General Antecedents of Personal Norms,
Policy Acceptability, and Intentions: The Role of Values, Worldviews, and Environmental Concern. Soc. Nat.
Resour. 2011, 24, 349–367. [CrossRef]

39. De Groot, J.I.M.; Steg, L.; Poortinga, W. Values, Perceived Risks and Benefits, and Acceptability of Nuclear
Energy. Risk Anal. 2013, 33, 307–317. [CrossRef] [PubMed]

40. Slovic, P. Perceived Risk, Trust, and Democracy. Risk Anal. 1993, 13, 675–682. [CrossRef]
41. Whitmarsh, L. What’s in a Name? Commonalities and Differences in Public Understanding of “Climate Change”

and “Global Warming.” Public Underst. Sci. 2009, 18, 401–420. [CrossRef]
42. Buys, L.; Aird, R.; van Megen, K.; Miller, E.; Sommerfeld, J. Perceptions of Climate Change and Trust in

Information Providers in Rural Australia. Public Underst. Sci. 2014, 23, 170–188. [CrossRef]
43. Malka, A.; Krosnick, J.A.; Langer, G. The Association of Knowledge with Concern about Global Warming:

Trusted Information Sources Shape Public Thinking. Risk Anal. 2009, 29, 633–647. [CrossRef]
44. Kellstedt, P.M.; Zahran, S.; Vedlitz, A. Personal Efficacy, the Information Environment, and Attitudes Toward

Global Warming and Climate Change in the United States. Risk Anal. 2008, 28, 113–126. [CrossRef]
45. Hamilton, L.C.; Hartter, J.; Saito, K. Trust in Scientists on Climate Change and Vaccines. SAGE Open 2015, 5,

2158244015602752. [CrossRef]
46. Bråten, I.; Strømsø, H.I.; Salmerón, L. Trust and Mistrust When Students Read Multiple Information Sources

about Climate Change. Learn. Instr. 2011, 21, 180–192. [CrossRef]
47. Hmielowski, J.D.; Feldman, L.; Myers, T.A.; Leiserowitz, A.; Maibach, E. An Attack on Science? Media Use,

Trust in Scientists, and Perceptions of Global Warming. Public Underst. Sci. 2014, 23, 866–883. [CrossRef]
48. Anderegg, W.R.L.; Prall, J.W.; Harold, J.; Schneider, S.H. Expert Credibility in Climate Change. Proc. Natl.

Acad. Sci. USA 2010, 107, 12107–12109. [CrossRef] [PubMed]
49. Cook, J.; Nuccitelli, D.; Green, S.A.; Richardson, M.; Winkler, B.; Painting, R.; Way, R.; Jacobs, P.; Skuce, A.

Quantifying the Consensus on Anthropogenic Global Warming in the Scientific Literature. Environ. Res. Lett.
2013, 8, 024024. [CrossRef]

50. Doran, P.T.; Zimmerman, M.K. Examining the Scientific Consensus on Climate Change. Eos Trans. Am.
Geophys. Union 2009, 90, 22. [CrossRef]

51. Ding, D.; Maibach, E.W.; Zhao, X.; Roser-Renouf, C.; Leiserowitz, A. Support for Climate Policy and Societal
Action Are Linked to Perceptions about Scientific Agreement. Nat. Clim. Chang. 2011, 1, 462–466. [CrossRef]

52. Lewandowsky, S.; Gignac, G.E.; Vaughan, S. The Pivotal Role of Perceived Scientific Consensus in Acceptance
of Science. Nat. Clim. Chang. 2013, 3, 399–404. [CrossRef]

53. Van der Linden, S.; Leiserowitz, A.; Maibach, E. The Gateway Belief Model: A Large-Scale Replication.
J. Environ. Psychol. 2019, 62, 49–58. [CrossRef]

54. Pachauri, R.K.; Allen, M.R.; Barros, V.R.; Broome, J.; Cramer, W.; Christ, R.; Church, J.A.; Clarke, L.; Dahe, Q.;
Dasgupta, P.; et al. Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II and II to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change; Pachauri, R.K., Meyer, L.A., Eds.; IPCC:
Geneva, Switzerland, 2014; p. 151. ISBN 978-92-9169-143-2.

55. De Groot, J.I.M.; Steg, L. Value Orientations and Environmental Beliefs. Validity of an Instrument to Measure
Egoistic, Altruistic and Biospheric Value Orientations. J. Cross. Cult. Psychol. 2007, 38. [CrossRef]

56. Pratt, J.W. Dividing the Indivisible: Using Simple Symmetry to Partition Variance Explained. Proc. Second Int.
Tampere Conf. Stat. 1987, 1987, 245–260.

57. Sjöberg, L. Will the Real Meaning of Affect Please Stand Up? J. Risk Res. 2006, 101–108. [CrossRef]
58. Curnock, M.I.; Marshall, N.A.; Thiault, L.; Heron, S.F.; Hoey, J.; Williams, G.; Taylor, B.; Pert, P.L.; Goldberg, J.

Shifts in Tourists’ Sentiments and Climate Risk Perceptions Following Mass Coral Bleaching of the Great
Barrier Reef. Nat. Clim. Chang. 2019, 9, 535–541. [CrossRef]

http://dx.doi.org/10.1016/S0065-2601(08)60281-6
http://dx.doi.org/10.1002/wcc.99
http://dx.doi.org/10.1080/08941920903214116
http://dx.doi.org/10.1111/j.1539-6924.2012.01845.x
http://www.ncbi.nlm.nih.gov/pubmed/22642255
http://dx.doi.org/10.1111/j.1539-6924.1993.tb01329.x
http://dx.doi.org/10.1177/0963662506073088
http://dx.doi.org/10.1177/0963662512449948
http://dx.doi.org/10.1111/j.1539-6924.2009.01220.x
http://dx.doi.org/10.1111/j.1539-6924.2008.01010.x
http://dx.doi.org/10.1177/2158244015602752
http://dx.doi.org/10.1016/j.learninstruc.2010.02.002
http://dx.doi.org/10.1177/0963662513480091
http://dx.doi.org/10.1073/pnas.1003187107
http://www.ncbi.nlm.nih.gov/pubmed/20566872
http://dx.doi.org/10.1088/1748-9326/8/2/024024
http://dx.doi.org/10.1029/2009EO030002
http://dx.doi.org/10.1038/nclimate1295
http://dx.doi.org/10.1038/nclimate1720
http://dx.doi.org/10.1016/j.jenvp.2019.01.009
http://dx.doi.org/10.1177/0022022107300278
http://dx.doi.org/10.1080/13669870500446068
http://dx.doi.org/10.1038/s41558-019-0504-y


Sustainability 2020, 12, 7990 17 of 17

59. Gustafson, A.; Ballew, M.T.; Goldberg, M.H.; Cutler, M.J.; Rosenthal, S.A.; Leiserowitz, A. Personal Stories
Can Shift Climate Change Beliefs and Risk Perceptions: The Mediating Role of Emotion. Commun. Rep. 2020,
121–135. [CrossRef]

60. Jovarauskaite, L.; Böhm, G. The Emotional Engagement of Climate Experts Is Related to Their Climate
Change Perceptions and Coping Strategies. J. Risk Res. 2020, 1–17. [CrossRef]

61. Salama, S.; Aboukoura, K. Role of Emotions in Climate Change Communication. In Climate Change
Management; Springer: Berlin/Heidelberg, Germany, 2018; pp. 137–150. [CrossRef]

62. Slovic, P. The Feeling of Risk: New Perspectives on Risk Perception; Earthscan: London, UK; New York, NY, USA,
2010.

63. van der Linden, S. On the Relationship between Personal Experience, Affect and Risk Perception: The Case
of Climate Change. Eur. J. Soc. Psychol. 2014, 44, 430–440. [CrossRef]

64. Leiserowitz, A. Climate Change Risk Perception and Policy Preferences: The Role of Affect, Imagery,
and Values. Clim. Chang. 2006, 77, 45–72. [CrossRef]

65. Corner, A.; Markowitz, E.; Pidgeon, N. Public Engagement with Climate Change: The Role of Human Values.
Wiley Interdiscip. Rev. Clim. Chang. 2014, 5, 411–422. [CrossRef]

66. Ranney, M.A.; Clark, D. Climate Change Conceptual Change: Scientific Information Can Transform Attitudes.
Top. Cogn. Sci. 2016, 8, 49–75. [CrossRef]

67. Engdahl, E.; Lidskog, R. Risk, Communication and Trust: Towards an Emotional Understanding of Trust.
Public Underst. Sci. 2014, 23, 703–717. [CrossRef]

68. Corner, A.; Clarke, J. Talking Climate: From Research to Practice in Public Engagement; Palgrave Macmillan Ltd.:
London, UK, 2017. [CrossRef]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1080/08934215.2020.1799049
http://dx.doi.org/10.1080/13669877.2020.1779785
http://dx.doi.org/10.1007/978-3-319-69838-0_9
http://dx.doi.org/10.1002/ejsp.2008
http://dx.doi.org/10.1007/s10584-006-9059-9
http://dx.doi.org/10.1002/wcc.269
http://dx.doi.org/10.1111/tops.12187
http://dx.doi.org/10.1177/0963662512460953
http://dx.doi.org/10.1007/978-3-319-46744-3
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Theoretical Framework 
	Dimensions of the Climate Change Risk Perception Model 
	CCRPM+ 

	Materials and Methods 
	Research Design 
	Materials and Procedure 
	Measures 
	Risk Perception 
	Knowledge about Climate Change 
	Holistic Affect 
	Personal Experience with Extreme Weather Events 
	Broad Value Orientations 
	Social Norms 
	Socio-Demographic Factors 
	Trust in Sources of Information about Climate Change 

	Statistical Analysis 

	Results 
	Overview of Socio-Demographic Characteristics 
	Descriptive Statistics of Variables CCRPM+ 
	Multiple Regression CCRPM+ 
	The Relative Importance of CCRPM+ Predictor Variables 

	Discussion 
	Evaluation of CCRPM+ 
	Implications for Practice and Future Research 

	Conclusions 
	References

