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Abstract: Climate change is an unprecedented risk that humans have not previously experienced. It is
accepted that people are generally worried about global warming. However, it is also a fact that there
is a small but increasing number of climate change skeptics. These skeptics do not believe that there is
any risk, nor are they concerned with other worrisome facts related to climate change. Skeptics regard
the present scientific findings supporting climate change as false artefacts. Our study aimed to
explore the factors that influence climate skepticism. In this work, to make a regression model,
we established environmental skepticism as a dependent variable and included sociodemographic
factors, values, and perception factors as the three independent variables. Also, to examine their
roles indirectly, we regarded values as moderators. The results show that, in terms of values,
ideology, environmentalism, religiosity, two kinds of cultural biases, and science and technology
(S&T) optimism influence skepticism at the individual level, whereas, in terms of perception factors,
perceived risk, perceived benefit, and negative affect have an impact. Also, values such as ideology,
religiosity, environmentalism, and cultural biases play a moderating role that facilitates, buffers,
or changes the effect of psychometric variables on an individual’s skepticism.
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1. Introduction

Climate change is one of the most urgent challenges humanity faces. According to a report
issued by the Intergovernmental Panel on Climate Change (IPCC) [1], climate change caused by global
warming is likely to be catastrophic if responsive actions for mitigation are not immediately taken on a
global scale. IPCC [2] reported the state of climate change; the global average of combined land and
ocean surface temperature data, as calculated by a linear trend, shows a warming of 0.85 (0.65 to 1.06)
◦C during the period from 1880 to 2012. This change in climate led to negative impacts on the earth;
the atmosphere and ocean warmed, the quantity of snow and ice diminished, and sea levels rose (p. 2).
In particular, it was reported that the annual mean Arctic sea-ice extent decreased during the period
from 1979 to 2012, at a rate that was very likely in the range of 3.5 to 4.1% per decade, while the global
mean sea level rose by 0.19 (0.17 to 0.21) m during the period from 1901 to 2010 (p. 4).

This haphazard situation prompts blame attribution, in which all involved ask the question,
“who caused this unwanted result?”. Scientific organizations generally attribute climate change
to human activity. IPCC [2] commented that humanity’s influence on the climate system is clear
(p. 2). Anthropogenic economic and population growth increased greenhouse gas (GHG) emissions.
GHG levels, which include concentrations of carbon dioxide (CO2), methane (CH4), and nitrous oxide
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(N2O), rose in this period. In particular, cumulative anthropogenic CO2 emissions in the atmosphere
were 2040 ± 310 Gt CO2 between 1750 and 2011 (p. 4).

This scientific evidence provides the basis for public beliefs about climate change. According to
the Eurobarometer report [3], the majority of Europeans acknowledge that climate change is a serious
problem. The overall average score for the European Union (EU) 28 stands at 7.3 on a scale of 1 to
10, where 10 means it is an “extremely serious problem” and 1 represents the belief that it is “not at
all a serious problem.” Moreover, half (50%) of all Europeans think that climate change is one of the
world’s most serious problems, and approximately one in six Europeans (16%) thinks it is the most
serious issue (p. 5). Likewise, in the United States (US), the majority of Americans (63%) agreed that
the weather in their local area this winter was warmer than usual. They believed that these abnormal
temperatures were the result of human-caused climate change, as opposed to normal variations [4].

However, not everyone accepts the existence of climate change. Skeptical views toward climate
change exist and are growing. Although the world is facing a climate change crisis today, many
people are skeptical of the issue [5]. Climate skeptics try amplifying uncertainties or doubts about
climate change. While outright rejection of environmental problems is relatively rare among the public,
the number of people expressing some degree of skepticism is considerable. For some people, climate
change is frequently regarded as a temporally distant phenomenon that primarily affects other places,
times, or peoples [6]. Recently, several studies reported declines in the public’s acceptance of the
central arguments of climate science [7,8].

According to the Eurobarometer report [3], there was a decrease in the number of Europeans
who think climate change is the most serious problem (−4 percentage points, compared with 2011).
In the US, amidst reports that 2015 was Earth’s warmest year on record, although the majority, i.e.,
69%, believed it to be accurate, there were still 27% of individuals who did not. In other words, one in
four persons is a skeptic [9]. Furthermore, Leiserowitz et al. [7] stated that nationally representative
surveys conducted in 2008 and 2010 found significant declines in Americans’ climate change beliefs,
risk perceptions, and trust in scientists. In particular, there are greatly differing views between
Republicans and Democrats. A total of 72% of Democrats attributed the changing temperatures to
human-induced climate change, compared with 27% of Republicans [9]. Whitmarsh [10] found that,
while complete rejection of human-induced climate change stands at between 10 and 20%, public
uncertainty is significantly higher. This means that many people question the seriousness of climate
change. Poortinga et al. [11] reported that skepticism and uncertainty about climate change increased
in the United Kingdom (UK). They showed that public belief in climate change dropped significantly
from 91% in 2005 to 78% in 2010. Also, Whitmarsh [10] reported that, between 2003 and 2008, the belief
that claims about the issue are exaggerated doubled.

As skeptics do not support policies to address climate change, understanding the cause of the
skepticism is an important theme for researchers. According to Akter et al. [12], in Australia, cause and
mitigation skepticism play significant roles in determining public support for climate change abatement.
Cameron [13] demonstrated that individuals willing to pay for climate change vary negatively with the
skepticism. There are, however, a few studies that focus on skepticism about climate change or global
warming in specific countries such as Australia [14], the UK [10,11], and the US [15–20].

However, since previous studies tended to focus on the concept and dimensions of
skepticism itself, there are few studies that examine the effect of causal factors on skepticism.
Furthermore, although there were previous studies that focused on causality, these studies had limits
in that they only partially adopted a few variables among several, and lacked thoroughness and an
integrated approach. Recently, van der Linden [21] thoroughly demonstrated that a model based on the
integration of cognitive, experiential, and socio-cultural factors adequately explained climate change
risk perceptions. Therefore, more comprehensive models are needed that include several variables
to fully understand skepticism. Furthermore, although a number of studies gave attention to direct
relationships between predictors and predicted variables, they did not fully consider the interactions
between predictors and their impact on skepticism. For example, Islam et al. [5] empirically showed
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that the extent of the skepticism was significantly affected by farmers’ ages, economic status, education,
experience, use of media, contacts with consultants, and values. Although this study facilitated our
understanding of the role of specific variables, we still do not know the overall structure of the causal
mechanisms between variables. Therefore, the interaction between predictors and their impact on
skepticism needs to be specified and described.

In response to such limitations, we constructed our research model by adopting 10 variables to
represent each value and perception factor. First, we compared the impact of each variable using
two factors, as well as the impact of those two factors on climate change skepticism. Since value and
perception have different characteristics, it was expected that they would have differing levels of
impact on skepticism. The roles of values and perception in skepticism were separately analyzed in
several previous studies [15,22–28]. Secondly, we analyzed the moderating role of values between the
perception factor and climate change skepticism.

In this paper, we analyzed survey data obtained from a study on climate change skepticism
among Koreans. The objectives of this study were to (1) show variations of the extent of climate change
skepticism prevailing among Koreans; (2) identify, through the use of regression analysis, the factors
that influence skepticism toward climate change; and (3) explore the moderating effect of values on
skepticism. Understanding the public attitude toward climate change seems to be important for the
implementation of appropriate and effective actions for responding to climate change. In the next
section, we review (1) the literature on concepts related to climate change skepticism, and (2) empirical
findings on values and perception factors as predictors of climate change skepticism.

2. Theoretical Background

2.1. Concepts of Climate Change Skepticism

In the literature, the term skepticism is used synonymously with denialism, contrarianism,
and cynicism [11]. Poortinga et al. [11] note that skepticism is an imprecise term with multiple
meanings, given the complex multi-faceted nature of the climate debate (p. 1016). Several scholars
tried defining the concept of climate change skepticism. Climate change skepticism refers to a family of
arguments and individuals that reject, dispute, or question the orthodox view of the climate issue [25]
(p. 1). Skepticism is used to refer to doubts and uncertainty about physical and scientific aspects of
climate change [22]. Furthermore, the term skeptic is used to refer to people who deny climate change
and whose views are incongruent with scientific consensus on climate change [11].

Capstick and Pidgeon [22] (p. 390) argued that the notion of skepticism is not limited to a
narrow frame but is more commonly extended to conceptualize doubts about a wide range of societal,
political, and personal responses to climate change. Since skepticism is related to so many extensive
abstract concepts, a few scholars defined it by using several dimensions. For example, Rahmstorf [21]
identified three types of climate skepticism. Firstly, trend skeptics are people who deny the existence
of climate change. Secondly, attribution skeptics do not believe that the reasons for climate change are
anthropogenic. Thirdly, impact skeptics agree with the idea that the world’s climate is changing because
of anthropogenic factors, but refuse to accept that such changes pose significant risks. Also, Capstick
and Pidgeon [22] (p. 389) determined the distinction between epistemic skepticism and response
skepticism; the former refers to one’s doubts about the status of climate change as a scientific and
physical phenomenon, whereas the latter is related to doubts about the efficacy of action taken to
address climate change. Whitmarsh et al. [10] categorized skepticism into categories: trend, attribution,
and impact. Akter et al. [12] defined climate change “skepticism” in terms of three dimensions: a
questioning of the “scientific consensus” that the global climate is changing, a questioning of whether
human actions are responsible for the changes, and the belief that policy interventions are capable of
limiting the changes (p. 736).

As our research aims to explore the effects of values and perception factors on climate change
skepticism, the next section reviews previous research on these two factors.
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2.2. Values Versus Perceptions

Values can be defined as fundamental guiding principles that are more specific and more
stable than worldviews [21,29,30]. Furthermore, Wolf et al. [31] defined values as trans-situational
conceptions of the desirable that give meaning to behavior and events, and influence the perception
and interpretation of situations and events (p. 548). Sjöberg [32] argued that the function of values
in risk perception is not sufficiently studied. Also, Wolf et al. [31] argued that values are crucial to
shaping perceptions of climate impacts and one’s adaptation to them. Such value-centered approaches
regard perceptions as byproducts of the particular way individuals view the world and the value
they assign to different objects [10]. After demonstrating the effects of right-of-center political views
and low pro-environmental values on skepticism toward the reality and severity of climate change,
Whitmarsh [10] argued that beliefs about climate change are fundamentally linked to existing values
and worldviews (p. 697). This value-based approach focuses on subjective, qualitative dimensions of
climate change that are of importance to individuals and cultures [33].

A value-centered approach stresses the differentiation of values from perceptions. In risk studies,
the perception-centered approach heavily depends on a psychometric paradigm. Paul Slovic and his
colleagues proposed the psychometric paradigm, in which the degree of risk is related with a subjective
construct rather than an objective attribute [34]. In this paradigm, risk perception depends on people’s
subjective judgment. Against Starr’s [35] stated preference, this paradigm focused on the expressed
preference in risk perception and on the subjective construction of risk. Therefore, it firstly directly asked
people to evaluate risk through a questionnaire characterizing the “personality of hazards” by rating them
on various qualities or characteristics (e.g., voluntariness, catastrophic potential, controllability, and dread).
Secondly, it used a variety of psychometric scaling methods to produce quantitative measures of perceived
risk, perceived benefit, and other aspects of perceptions [36] (pp. 3–4).

What relationships exist between values and perceptions? A number of studies assumed
that values prevail over perceptions. For example, Wolf et al. [31] showed how activated values
influenced perception of the effects of an unusual winter. In other words, values shape intangible,
subjective effects of climate change. Existing literature demonstrates that values of culture, ideology,
and environmentalism influence perception. Kahan et al. [37] (p. 732) argued for the cultural cognition
thesis, which holds that individuals, as a result of complex psychological mechanisms, tend to form
perceptions of societal risks that cohere with values characteristic of groups with which they identify.
Engels et al. [26] pointed out that the “specific composition of factors correlating with climate change
skepticism depends strongly on the political and cultural context in which model is tested” (p. 1019).
Whitmarsh [10] demonstrated that skepticism is strongly influenced by environmental and political
values, rather than by education or knowledge. Leiserowitz et al. [7] argued that, when motivational
reasoning plays a significant role in the evaluation of scientific evidence, values, wishes, and preferences
provide the basis for those works. According to Leiserowitz et al.’s [7] empirical study, the loss of
trust in scientists exists primarily among individuals with individualistic cultural biases or politically
conservative ideologies.

Several studies focused on the moderating role of values in perception and climate change
skepticism. Stevenson et al. [38] demonstrated an interaction effect of knowledge and worldview
(individualism) on anthropogenic global warming (AGW). Even if more climate change knowledge
is positively related with the acceptance of AGW, this relationship is stronger when respondents are
individualists rather than communitarians. Hamilton et al. [17] showed that the effect of understanding
climate change and its perceived level of threat depends on one’s political affiliation. Democrats who
believe they clearly understand global warming are more likely to believe that it poses a threat in their
lifetimes. Conversely, Republicans who believe they clearly understand global warming are less likely
to believe that it poses a threat.
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2.3. Value Factor

2.3.1. Ideology

Previous empirical analyses show the extreme importance of political ideology as it relates to
climate change beliefs and concerns. Corner [39] argues that climate skeptics do not base their views
on scientific evidence but on ideology. Political conservatives value free-market competition and fewer
government regulations, whereas liberals (or left-leaning individuals) are more likely to tolerate or
even welcome a greater role of the government in promoting the public good [40] (p. 65). Since climate
change requires governmental regulation, conservatives express less confidence in scientific evidence
on global warming. As climate change skepticism weakens the need for environmental regulations,
it is congruent with conservative ideals.

In the US, political affiliation influences the divide over skepticism. The number of Democrats
who agree that global warming increased gradually over a 10-year period grew from 47% in 1998 to
76% in 2008, whereas the number of Republicans in agreement decreased from 46% to 41% during the
same period [15]. Hamilton [16] showed that a relationship between understanding and threat appears
when the political divide is taken into consideration. Concern about climate change increases with
education among Democrats but decreases with education among Republicans. Leiserowitz [18] found
that Democrats and liberals expressed stronger support for climate change policies than Republicans
and conservatives.

According to Zhou [40], political orientation significantly affects the level of skepticism; political
conservatives are more skeptical than their left-leaning liberal counterparts. Furthermore, Whitmarsh [10]
showed that those with right-of-center political views appeared most skeptical about the reality and
severity of climate change. These findings are presented with the following hypothesis:

Hypothesis 1 (H1). Conservatives express more skeptical views toward climate change than liberals.

2.3.2. Environmentalism

Environmental value is one of the most important factors of heterogeneity in climate change
beliefs and attitudes [41]. According to Whitmarsh et al. [10], those with low pro-environmental values
tend to be most skeptical about the reality and severity of climate change. In particular, those with the
highest quartile New Environmental Paradigm (NEP) scores were eight times more likely to harbor
high skepticism scale scores than those with the lowest quartile (p. 3). According to Ziegler’s [41]
comparative studies, environmental values are critical factors of beliefs in and attitudes toward climate
change in all three countries (US, Germany, and China); thus, they play an even more dominant
role than political orientation. Since environmentalism promotes belief in climate change, it may
reduce skeptical views toward it [42]. By focusing on skepticism by country, Tranter and Booth [28]
showed that, when skepticism in a given country is high, environmental concern is low. However, they
demonstrated that climate skeptics are not merely anti- or non-environmentalists; for example, men and
conservatives tend to be skeptics, but are not environmentally supportive.

Hypothesis 2 (H2). More environmentalism tends to decrease climate change skepticism.

2.3.3. Religiosity

Religious beliefs often compete with science over “moral, epistemological, and ontological
issues” [43] (p. 171). Those with high religiosity have a lower level of confidence in science [43].
Lower levels of confidence induce skeptical views about the authenticity of scientific evidence
on climate change. Denial of climate change is based on an anthropocentric view of the natural
world, stemming from the Judeo-Christian perception that nature was created for human use [25].
Also, Ecklund et al. [44] showed the close links between religion and climate change skepticism;
Evangelical Protestants show more skepticism toward both evolution and climate change, compared
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with individuals who are religiously unaffiliated. Furthermore, Zhou [40] showed that a higher level
of religiosity increases the level of environmental skepticism.

However, several studies present a different view. For example, Sun and Han [45] demonstrate
that religious believers have higher risk perceptions of personal threat from climate change than
non-religious people. This means that those individuals who are more religious tend to be less
skeptical. Moreover, it is noticeable that the impact of religiosity varies with the national context.
According to McCright et al.’s [46] review, the effect of religiosity on pro-climate views outside of the
US is nearly insignificant (four out of six examined effects), whereas religiosity has a negative effect
within the US (15 of 22 examined effects) (p. 183).

Hypothesis 3 (H3). The higher the level of people’s religiosity is, the higher the level of skepticism will be.

2.3.4. Cultural Bias

Public perceptions of risks are influenced by individuals’ cultural biases formed through social
relations [47]. Based on two poles of a grid as regulation and group as identity, which represent the
main attributes of sociality, Douglas and Wildavsky [47] suggested four cultural biases: hierarchy,
individualism, egalitarianism, and fatalism. The first three are clearer in their attitudes toward
environmental issues. For different reasons, hierarchy and individualism favor environmentalism less
than egalitarianism. As hierarchy endorses the existing social values and order, it dislikes new ideas,
e.g., environmentalism. Also, since individualism seeks market freedom, it does not favor government
regulation to support the environment.

On another note, van der Linden [21] showed that socio-cultural factors explain climate change risk
perception significantly more than either cognitive or sociodemographic characteristics. Rudiak-Gould [48]
pointed out that climate change skepticism seems to come from cultural, rather than universal, human
elements. Recently, Shi et al. [49] showed that cultural worldviews and climate-related knowledge are
significantly related with people’s concern about climate change; the former is a stronger predictor of
concern about climate change than the latter. In particular, it is not the degree of knowledge but the type of
knowledge that has an impact on public concern around climate change.

Furthermore, because of low endorsement of environmentalism, the presence of a hierarchy and
individualism can be linked to higher skepticism. Leiserowitz [18] showed that egalitarians tend
to think global warming is a serious risk and support various policies related to climate change,
whereas individualists are predisposed toward considering it as nonexistent or low risk and oppose
related policies. Those who have individualistic cultural worldviews appear to be more skeptical [50].
By reviewing previous research, McCright et al. [46] summarized that egalitarianism has a positive
impact (six out of six examined effects), while individualism has a negative impact (six out of nine
examined effects) on belief in climate change and concern about its effects. Tranter and Booth [28]
confirmed that individualistic values are associated with higher levels of skepticism. Egalitarianism is
associated with a higher global warming risk perception than individualism and hierarchy [18].
However, some researchers repeatedly argued that cultural theory is simply wrong [51] (p. 150) or that
cultural worldviews have low explanatory power [52].

Hypothesis 4 (H4). The presence of a hierarchy and individualism increase climate change skepticism, whereas
egalitarianism decreases it.

2.3.5. Science and Technology Optimism

Optimism is a healthy, desirable outlook that can produce useful personal outcomes and
technological appreciation [53]. Science and technology (S&T) have two different functions; one
provides scientific evidence to support the reality of climate change threats, while the other is a means
of creating solutions. S&T optimism is related to the latter.
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According to Dunlap and McCright’s [25] examination of the historic roots of climate denial, climate
denial started with a technologically optimistic worldview, prevalent in Western societies. From this
dominant social paradigm, the politico-economic system was combined with S&T, resulting in economic
growth and inevitable progress (p. 240). Enlightenment thinking emphasized human progress and
improvement via the use of S&T to transform the environment into a useful resource (p. 241).

Costa-Font et al. [54] analyzed the impact of S&T optimism on the acceptance of five S&T-related
topics. They found that optimism reduces the perception of risks of climate change. Excessive optimism
can cause risks to be discounted, implying that optimism increases skeptical views of the risks
associated with climate change. Zhou [40] demonstrated that trust in science is negatively related
with environmental skepticism. Tranter and Booth [28] confirmed that a belief that science can solve
environmental problems is associated with higher levels of skepticism.

Hypothesis 5 (H5). S&T optimism increases climate change skepticism.

2.4. Perception Factor

2.4.1. Perceived Risk and Benefit

The balance of perceived risks and tangible benefits from climate change is one of the factors that
influence the acceptance and denial of climate change. In general, the public perceives the risk of climate
change. According to Leiserowitz’s [18] survey of Americans, a clear majority of respondents (68%) were
most concerned about the impact of climate change on people around the world. Potential hazards arising
for society from climate change are considered to be greater than individual threats [55].

After surveying midwestern US crop farmers, Mase et al. [56] showed that perceived risks
from weather and climate influence farmers’ decisions to adopt adaptation strategies. According to
Akerlof et al. [57], the perceptions of positive outcomes from a national global warming policy are
linked with more increased local risk perceptions than perceived negative outcomes. The impact of
perception on climate change sometimes surpasses the experience. Using 2013 Taiwan Social Change
Survey (TSGS) data (N = 2001), Sun and Han [45]) showed that it is not climate-related disaster
experience but climate-related risk awareness that has a significant impact on the perception of global
severity or personal impact. Poortinga et al. [11] demonstrated that a greater perception of risk is
associated with a relative decrease in climate change skepticism.

Since climate change raises risk, actions against it are beneficial. Some benefits are linked with
adaptation and mitigation policies to counteract climate change. In this case, the perceived benefits
from climate change policy reduce skeptical views of the climate. According to Niles et al. [58], positive
experiences with previous policies reduce the perceived risk of climate change.

Hypothesis 6 (H6). Perceived risk decreases climate change skepticism.

Hypothesis 7 (H7). The perceived benefit of combating climate change also reduces climate change skepticism.

2.4.2. Trust

Trust takes on the role of decreasing perceived risk and increasing the benefit of specific objects.
According to Siegrist [59], people who trust private companies as institutions and professions
perceive fewer risks and more benefits associated with biotechnology than people who do not.
McCright et al. [46] reported that there was little empirical evidence to suggest that trust in scientists
has a consistent effect on climate change views.

Why does trust matter? Siegrist et al. [59] pointed out the role of trust, which supplements the
knowledge. If people lack knowledge, they cannot directly assess benefits and risks associated with
different technologies. In this case, people depend on trust, which has the effect of reducing the complexity
they must confront. Hmielowski et al. [60] demonstrated the role of trust as an important heuristic
instrument. When people sense their own lack of knowledge, they use information related with trust.
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Furthermore, according to Zhou [40], not only the degree of trust but also the kind of trust matters;
trust in general society and science has a significantly negative effect on environmental skepticism,
whereas trust in the government shows a significantly positive effect. Tranter and Booth [28] showed
that those who have low levels of trust in government are more skeptical.

Hypothesis 8 (H8). A low level of trust usually results in a higher level of climate change skepticism.

2.4.3. Negative Affect

“Affect” is a subtle term for emotion, defined as a positive (like) or negative (dislike) evaluative
feeling toward external stimuli [61]. Moreover, affect refers to a person’s good or bad, positive or
negative feelings about specific objects, ideas, or images [18] (p. 48).

According to Leiserowitz [18], the term global warming had negative connotations for nearly all
respondents; alarming images of disaster brought out the strongest negative affect, while naysayers
produced very low negative affect. Prior studies found that affect and affective imagery have a strong
impact on public support for climate change. For example, Leiserowitz [18] showed that negative
image affect has a positive impact on global warming risk perception.

Smith and Leiserowitz [62] found that discrete emotions were stronger predictors of global warming
policy support than cultural worldviews, negative affect, image associations, or sociodemographic variables.
They measured respondents’ feelings when thinking about the issue of global warming; 65% said they
felt “interested” in global warming, followed by “disgusted” (52%), “worried” (50%), “hopeful” (46%),
“helpless” (45%), “angry” (44%), “sad” (43%), “afraid” (36%), “depressed” (26%), or “guilty” (25%).

Hypothesis 9 (H9). The negative affect of climate change decreases skepticism.

2.4.4. Knowledge

Climate change is a matter of scientific fact. To understand climate change, knowledge about
complex scientific issues is required to a great extent. Dunlap [63] argued that the inevitable
uncertainties involved in scientific research generate skepticism and denial concerning AGW
(anthropogenic global warming).

Explaining the role of knowledge related to climate change is based on the familiar “knowledge
deficit” model, which states that laypeople have limited concerns about climate change issues because
they are poorly equipped with scientific information and/or the capacity for scientific thinking [64]
(p. 1). Therefore, providing knowledge to the public enhances acceptance of scientific issues such as
climate change. In this vein, Tranter and Booth [28] assumed that those who believe they understand
how to solve environmental problems should be less concerned about climate change (p. 159).

In empirical studies, Hamilton et al. [17] found that higher science literacy scores are related to
higher concern with regards to the impacts of climate change. Moreover, most environmental threats
cannot be perceived or experienced directly; thus, people have to rely on secondhand knowledge to
understand them [40] (p. 64). By analyzing General Social Survey data, Hamilton et al. [17] found
that science knowledge had simple, positive effects on concern about the impacts of climate change.
Based on the knowledge deficit perspective, Zhou [40] showed that self-assessed knowledge reduced
individuals’ environmental skepticism, while lack of such knowledge induced more skepticism.
However, recently, the importance of knowledge for laypeople’s understanding of climate change was
doubted [49].

Hypothesis 10 (H10). The more knowledge people have, the less climate change skepticism they demonstrate.

Next, Figure 1 shows the research framework and hypotheses.
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3. Sample and Measures

The survey was conducted in Korea via the web. The purpose of the survey was to measure
the structure of attitude related to climate change. The survey data were collected from May 2017 by
online random sampling via quota sampling that considered gender, age, and region. We distributed
12,977 emails to individuals on online survey lists, requesting their participation in the survey;
1873 individuals opened the email, and a total of 714 questionnaires were returned. The respondents
were divided into several categories by gender, age, and education: 49.6% were male, 50.4% were
female, 35.2% were younger than 40, 40.6% were between 40 and 59, and 24.3% were over the age of
60. The sample was divided into two equal groups based on education; 51.0% had an education level
of high school or below, and 49.0% had a university-level education.

All variables were measured using a five-point Likert scale (disagree strongly (1) to agree strongly
(5)). Affect was measured by asking the respondent’s opinion about statements containing adjective
scales (pleasant, favorable, or positive). To composite the multiple measures, we averaged the scores
of the results. Before the analysis, we checked the scales’ reliability and validity. The reliability of
measures is shown in the rightmost column in Table 1. Except hierarchy and individualism, most
values of reliability (Cronbach’s alpha) were beyond the critical point (0.60).

The reliability of measures for hierarchy is low. There are two reasons; firstly, the measurement
items developed in the Western context are applied to the Korean situation. Secondly, if we used
more than three questions, the reliability would be enhanced. However, our study adopted only two
measurement items. Such low reliability of the measurement items is considered to be a limitation
of this study. To check the validity of measurement items for culture bias, we executed exploratory
factor analysis based on those six CT (Cultural Theory) survey items. Table 2 shows that there is a
discriminant structure consisting of three factors among six items.
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Table 1. Concepts, measures, and reliability.

Concept Measures Reliability

Climate Change
Skepticism

- The problem of climate change is much exaggerated
- The data that global warming creates problems are unreliable
- It is exaggerated that the damage is caused by climate change
- The damage caused by climate change will happen in the far future
- The damage caused by climate change occurs far from me
- The climate change problem is related to other people, not me
- It is not certain whether climate change is actually happening

0.921

Religiosity - I am religious
- I am convinced of the existence of God 0.877

Environmentalism

- Currently, the earth faces a serious environmental and ecological crisis
- The earth already surpassed its limitations
- Animals and plants have as much of a right to live as human beings
- Since nature is very sensitive, it is easily destroyed

0.768

Egalitarianism - Our society needs overall reform to distribute wealth equally
- We need overall revolution to make the wealth equally distributed 0.790

Hierarchy - Our society is confused because authority is disregarded
- Strong laws create a good society 0.505

Individualism - People are poor because they do not try hard enough
- A competing society is a good society 0.582

S&T optimism - Science and technology (S&T) solve more problems than they create
- Science and technology perform more positive functions than negative ones 0.657

Perceived risk
- Climate change is a serious threat to the survival of humankind
- Planetary changes due to global warming will cause me a lot of damage
- I am worried that the problems caused by global warming will be harmful for humans

0.910

Perceived benefit - If climate change problems are resolved, there will be tremendous benefits
- Solving climate change will lead to economic development 0.839

Trust
- How much do you trust the following organizations in addressing climate change and energy issues?
1. University research institutes, 2. Environmental protection organizations, 3. Consumer organizations,
4. Press, 5. Government, 6. Private companies, 7. Energy companies, 8. Scientists

0.817

Negative affect
- I am sad to see climate change due to climate global warming
- I am worried about climate change due to global warming
- I am afraid of climate change due to global warming

0.912

Knowledge - I know the problems of climate change well
- I am more knowledgeable about climate change than others 0.839

Table 2. Factor matrix.

Statement
Factor

1 2 3
We need overall revolution to make the wealth equally distributed 0.902 −0.080 0.038

Egalitarianism
If our society is equalized, many problems will be solved 0.901 −0.026 0.102
A competing society is a good society −0.004 0.876 0.075

Individualism People are poor because they do not try hard enough −0.106 0.766 0.255
Our society is confused because authority is disregarded −0.024 0.146 0.834

Hierarchy
Strong laws create a good society 0.170 0.153 0.759

Note: extraction method→ principal component analysis; rotation method→ Varimax.

4. Analysis and Findings

4.1. Basic Structure

Figure 2 shows the participants’ responses to statements measuring skepticism. Climate change
skepticism was measured through seven items: uncertainty, relatedness, distrust in S&T facts, and the
evaluation of denial of the climate change.
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Figure 2. Attitudes toward climate change.

Firstly, the number of participants who revealed some degree of doubt about climate change
was very low. More than half of respondents, ranging from 51.2% to 67.6%, showed a recognition
or understanding of the problem of global warming. A total of 67.6% did not agree that the climate
change problem was related to people other than me. This implies that the majority of people feel
some degree of responsibility for global warming. Likewise, in the UK, Poortinga et al. [11] showed
that 59% of people (a majority) disagree with the statement that they are uncertain about the existence
of climate change. In seven questions, the proportion of those indicating a neutral response ranged
from to 26.9% to 39.8%. This implies that three or four out of 10 respondents did not have a concrete
opinion of the facts and evidence related to climate change.

On the other hand, 5.5% to 13.3% of participants were skeptics who denied climate change and
did not believe in the evidence for it. A total of 13.3% of respondents believed that the damage
caused by climate change would happen in the distant future. One out of twenty respondents
agreed that the climate change problem was related to other people, not themselves. Such figures are
similar to Poortinga et al.’s [11] findings, which showed that climate skepticism is not widespread in
Britain, as well as those of Whitmarsh [10], whose study results showed that a rejection of the idea of
human-induced climate change appears to be between 10% and 20%.

In short, the above results show that many respondents denied the exaggeration and uncertainty
around the occurrence of and evidence for climate change. Moreover, people disagreed that the
evidence is undeniable. Therefore, they believed that problems resulting from climate change are
not remote nor will they happen in the distant future. However, there were still some respondents
with neutral or opposite perspectives toward climate change that did not align with the views of
the majority.

To discover the basic relationships between variables, we calculated the mean according to
primary sociodemographic variables. Islam et al. [5] empirically showed that the extent of this
skepticism is significantly affected by sociodemographic variables such as farmers’ ages, economic
status, and education. Figure 3 shows the results.
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Previous research indicates that females more often thought that global warming posed a threat
in their lifetime [16]. Likewise, Whitmarsh et al. [10], Zhou [40], and Tranter and Booth [28] confirmed
that, compared with women, men display a higher level of skepticism. Zhou [40] explained that
socialization is “gendered”, and women are socialized to take on roles of nurturer and caretaker, which
are averse to risks (p. 67).

With respect to age, Zhou [40] and Poortinga et al. [11] showed that older people reveal more
skepticism toward environmental science. It is argued that younger generations are more likely to
possess pro-environmental attitudes than those who are older since the former seek different values,
i.e., non-materialistic values such as environmentalism and well-being. However, our data did not
confirm a linear relationship between age and skepticism. Respondents in their 30’s–40’s revealed
more skepticism than those in their 20’s or those 50’s and above. This implies that each generation has
different experiences, causing attitudes to vary within age groups.

With respect to education, high-school graduates show more skepticism than those educated at a
university. Formal education tends to provide knowledge about the scientific facts related to climate
change. Such knowledge might eliminate doubt about climate change. Zhou [40] and Tranter and
Booth [28] showed that education has a significantly negative effect on environmental skepticism.

Figure 3 shows that wealthier individuals are less skeptical. Moreover, one’s inclusion in a higher
social class decreases climate change skepticism. However, previous studies showed different results;
Whitmarsh [10] showed that those with household incomes over £75,000 are far more likely to be
skeptical than others (F = 3.3, p < 0.001, p. 694). Akter et al. [12] showed that high-income earners are
more skeptical about the impact of climate change. Also, Poortinga et al. [11] reported that those in a
higher social class express higher levels of climate skepticism. From these contrasting results, we infer
that, if people are satisfied with their level of economic security, they seek higher needs, enabling
a higher level of environmental concern. Higher income induces environmentalism and includes
less skepticism.

Next, to discover the relationships between variables, we executed a simple correlation and partial
correlation, in which age, income, education, and social class were controlled. The results are shown in
Table 3. With the diagonal line as an axis, the lower part is a simple correlation whereas the upper
part is a partial correlation value. Bald italic numbers are partial correlation coefficients. They have
different values because of controlled variables. The second column shows the correlation coefficients
between climate change denial and other variables.

Progressive political affiliation was positively associated with skepticism. Such findings confirm
the findings of previous studies [10,40]. There was a negative relationship between environmentalism
and skepticism and a positive links between religiosity and skepticism. However, the coefficient is not
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larger than that of environmentalism. This shows that different effects exist, which vary depending on
values levels related to climate change skepticism.

Next, three types of cultural biases showed different impacts on skepticism. Results show that
hierarchy and individualism had a positive relationship with skepticism, whereas egalitarianism had
a negative relationship. The first two had stronger relationships with skepticism than the latter. It is
remarkable that, among the three correlation coefficients (between three cultural biases and skepticism),
hierarchy had the largest values. S&T optimism had a weak positive correlation with skepticism.
If people have a positive attitude toward S&T, they may believe that S&T will solve the climate change
problem. Therefore, they will be less concerned with climate change, which is a more skeptical position.

Among perception variables, there was a strong negative correlation between perceived risk and
skepticism. Fear of climate change increases the concern toward it, making people less remote from
skepticism. Also, the perceived benefit of overcoming climate change had a negative relationship
with skepticism. This implies that stressing the benefit of adaptation policies for climate change will
contribute to a reduction in negative views toward climate change.

Skepticism had a negative relationship with trust. Siegrist et al. [65] found positive relationships
between trust and environmental action. They showed that trust in the government makes
environmental risks more acceptable, since people believe that the government will provide a solution
to environmental problems. However, correlation coefficients between trust and the skepticism in
Table 2 were the lowest among the perception variables. Moreover, emotional affect had a negative
relationship with skepticism. Among four perception variables, affect had the highest correlation
with skepticism. This implies that climate change could be a matter of emotional rather than rational
thinking. If it is indeed concerned with feeling, policy-makers should adopt persuasive strategies
toward the public by appealing to people with affective images or messages. Lastly, knowledge had a
weak negative correlation with skepticism. The more knowledge people have, the less skepticism they
exhibit. However, the value of the coefficient was relatively smaller than that which exists between
negative affect and skepticism. This implies that emotional thinking (affective images) may play a
more critical role than cognition (knowledge) with which people assess and evaluate the problem of
climate change.
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Table 3. Simple correlation.

1 2 3 4 5 6 7 8 9 10 11 12 13
1. Skepticism 1 0.081 ** −0.344 *** 0.106 *** −0.102 *** 0.282 *** 0.261 *** 0.104 *** −0.441 *** −0.338 *** −0.071 *** −0.460 *** −0.072 *

2. Ideology (progressive) 0.073 * 1 −0.131 *** 0.122 *** −0.23 ***4 0.162 *** 0.230 *** 0.003 −0.120 *** −0.103 *** 0.015 −0.155 *** −0.142 ***
3. Environmentalism −0.347 *** −0.122 *** 1 −0.038 0.252 *** 0.016 −0.016 0.070 * 0.499 *** 0.354 *** 0.022 0.455 *** 0.157 ***

4. Religiosity 0.093 ** 0.164 *** −0.029 1 −0.017 0.166 *** 0.163 *** 0.048 0.057 0.074 ** −0.158 *** 0.010 0.052
5. Egalitarianism −0.105 *** −0.224 *** 0.249 *** −0.023 1 0.148 *** −0.105 *** 0.136 *** 0.181 *** 0.179 *** −0.132 *** 0.194 *** 0.103 ***

6. Hierarchy 0.282 *** 0.170 *** 0.020 0.160 *** 0.147 *** 1 0.373 *** 0.241 *** −0.033 0.018 −0.134 *** −0.036 0.041
7. Individualism 0.237 *** 0.284 *** −0.020 0.204 *** −0.104 *** 0.359 *** 1 0.241 **** −0.047 −0.005 −0.228 *** −0.042 0.026

Value
factor

8. S&T optimism 0.096 ** 0.020 0.062 0.062 * 0.136 *** 0.232 *** 0.261 *** 1 0.071 0.138 *** −0.255 *** 0.079 ** 0.123 ***
9. Perceived risk −0.440 *** −0.085 ** 0.498 *** 0.083 ** 0.174 *** −0.026 −0.002 0.078 ** 1 0.539 *** −0.015 0.735 *** 0.221 ***

10. Perceived benefit −0.337 *** −0.078 ** 0.350 *** 0.096 ** 0.172 *** 0.019 0.029 0.146 *** 0.544 *** 1 0.107 *** 0.585 *** 0.263 ***
11. Trust −0.067 * −0.038 0.021 −0.209 *** −0.114 *** −0.136 *** −0.281 *** −0.262 *** −0.016 −0.128 *** 1 0.047 0.090 **

12. Negative affect −0.457 *** −0.124 *** 0.455 *** 0.056 0.177 *** −0.035 −0.009 0.182 *** 0.735 *** 0.587 *** 0.080 ** 10.000 0.283 ***

Perception
factor

13. Knowledge −0.070 * −0.121 *** 0.128 *** 0.077 ** 0.074 ** 0.019 0.076 ** 0.147 *** 0.218 *** 0.269 *** 0.120 *** 0.286 *** 1

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.
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4.2. Determinant Structure

To discover the causal power of values and perception factors, we regressed the skepticism
variable on those factors. The results appear in Table 4. In model 1, we controlled sociodemographic
variables such as gender, age, education, and household income.

Table 4. Multiple linear regression analysis of climate change skepticism.

B SE Beta t Sig.

Constant 3.782 0.297 12.727 0.000

F1: Sociodemographic factor

Gender (female) 0.068 0.044 0.049 1.535 0.125
Age −0.003 0.002 −0.065 −1.841 0.066

Education level −0.060 0.049 −0.043 −1.231 0.219
Income −0.125 0.057 −0.080 −2.181 0.030

Social class 0.028 0.017 0.062 1.603 0.109

F2: Value factor

Ideology
(Progressive) −0.030 0.013 −0.079 −2.375 0.018

Environmentalism −0.149 0.039 −0.139 −3.850 0.000
Religiosity 0.040 0.019 0.068 2.061 0.040

Egalitarianism −0.014 0.026 −0.018 −0.550 0.582
Hierarchy 0.159 0.027 0.202 5.892 0.000

Individualism 0.141 0.032 0.164 4.448 0.000
S&T optimism 0.066 0.033 0.067 2.020 0.044

F3: Psychometric factor

Perceived risk −0.144 0.045 −0.152 −3.197 0.001
Perceived benefit −0.096 0.038 −0.099 −2.559 0.011

Trust 0.006 0.039 0.005 0.155 0.877
Negative affect −0.227 0.046 −0.242 −4.948 0.000

Knowledge 0.047 0.034 0.047 1.396 0.163
F-value 24.111 ***

R2/Adjusted R2 0.371/0.355

F1: R2/Adjusted R2 0.014/0.007
F2: R2/Adjusted R2 0.229/0.221
F3: R2/Adjusted R2 0.250/0.245

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.; B = unstandardized coefficients; SE=standard errors; Beta = standardized
coefficients; t = T-value; Sig.=significance.

Among the five sociodemographic variables, age and income showed a significant impact
on skepticism. Firstly, older individuals were more likely to be skeptical about climate change
than younger individuals. According to Zhou [40], environmental skepticism increases with age.
Poortinga et al. [11] showed that climate skepticism appears to be especially common among
older individuals from lower socio-economic backgrounds who are politically conservative and
hold traditional values (p. 1015). Older people are more integrated into society; thus, they
believe that solutions to environmental problems threaten the existing social order [66] (p. 183).
Therefore, old people may deny climate change.

Income level decreased skepticism. This result contrasted with Whitmarsh et al.’s [10] finding
that people with higher household incomes are far more likely to be skeptical. Why does such an effect
occur for the income variable? According to Maslow’s [67] theory of need hierarchy, if satisfied with
basic needs such as economic security, people tend to seek higher-level needs such as aesthetic needs.
Environmentalism is one of these higher-level aesthetic needs with which people worry about the
problem of climate change.

However, gender, education, and social class did not show a significant impact on climate change
skepticism. In particular, previous research showed the effect of gender on skepticism; females show
less skepticism than males [10,28]. Our data did not confirm this gender effect.
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Political affiliation was a determinant of skepticism; more progressive respondents showed less
confidence in climate change. A conservative is more likely to be skeptical of climate change than
a progressive. In the US, Dunlap and McCright [25] found that skepticism was rooted in a reaction
against the progressive movement in the 1960s. Conservatives attacked environmental science, which
disseminated information related to the risk of climate change to the public, and a coalition formed
among conservatives. This coalition consisted of conservative foundations, media, politicians, think
tanks, contrarian scientists, and industrial (especially fossil fuel) interests. We confirmed the existence
of conflict between conservatives and progressives in Korea.

Individuals who were more concerned about environmental issues tended to be more skeptical
about climate change. This confirmed Whitmarsh et al.’s [10] finding that environmental values are
found to be the strongest determinant of certainty about climate change. Tranter and Booth [28] suggest
that, if climate change skeptics are the mirror image of environmentalists, most people who are not
concerned about environmental issues should also tend to be climate change skeptics (p. 157).

Individuals’ religiosity influenced their level of climate change skepticism. More religious people
tended to believe that climate change threats are exaggerated. Why are religious people likely to be
more skeptical? As already reviewed, Dunlap and McCright [25] explain that the anthropocentric view
of the natural world comes from the Judeo-Christian perception that nature is created for human use.

With respect to cultural bias, hierarchy and individualism were negative determinants of
skepticism toward climate change. This confirms Captstick and Pidgeon’s [22] and Kahan et al.’s [37]
studies, in which people’s cultural worldviews were the most relevant predictors of skepticism. Why do
those with two cultural biases deny climate change? The foundation of a hierarchy is based on respect
for traditional social authority and order. However, action and policy to combat climate change require
new orders, as opposed to those that are traditional. According to Poortinga et al. [11], traditional
values increase one’s proclivity toward skepticism. Kahan [68] (p. 296) explained that individualists
demonstrate a negative attitude toward climate change because the widespread acceptance of such
evidence would lead to restrictions on commerce and industry, activities they support. In particular,
Sjöberg [51] argued that cultural worldviews have low explanatory power, even positing that cultural
theory is simply wrong (p. 150). Egalitarianism did not have a significant impact on climate
change skepticism.

S&T optimism had a positive impact on skepticism. Why does S&T optimism reduce skepticism?
Tranter and Booth [28] explained that those who believe that scientific solutions to climate change are
possible are also expected to believe in the claims made by scientists per se, including the predictions
of climate scientists. Ceteris paribus, they should also be less likely to be climate skeptics (p. 159).
Strong belief in science as a solution ushers in fewer concerns with climate change and is more involved
with skepticism.

Those with higher perceived risk were significantly more skeptical than those with lower
perceived risk. This is consistent with findings in the literature [11]. Perceived benefit from fighting
against climate change had a negative impact on skepticism. Trust was a negative but insignificant.
The impact of trust depends on its object. According to Zhou [40], trust in general society is negatively
related to environmental skepticism. Siegrist et al. [61] found a positive relationship between trust
and environmental action. If people have a stronger emotional response, they are less skeptical of
climate change. Fearful emotional images enhance belief in climate change, which signifies a decrease
in skepticism.

Finally, there was no significant relationship between skepticism and knowledge. This undermines
the knowledge deficit explanation for climate change. Such significant results may come from a
lack of effective knowledge management and its measurement. Whitmarsh [10] demonstrated that
the presence of more information will not engage the most skeptical groups, which suggests that
knowledge ultimately has no effect. With respect to measurement, van der Linden [21] argued that
self-reported measures tend to be (a) less reliable and (b) confound different types of knowledge;
thus, he suggested more concrete and objective measures. Zhou [40] found that self-assessed
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environmental knowledge has a significantly negative effect on environmental skepticism (p. 74).
Interestingly, education and knowledge, both of which share the attributes of enlightenment, showed
no significant effect on climate change skepticism. This result is similar to Whitmarsh [10], in that
skepticism is found to be strongly determined by an individual’s environmental and political values,
rather than by education or knowledge. The result implies that, when working to persuade the public,
communication strategies that only supply knowledge and information have the greatest extant limits.

Based on the comparison of standardized coefficients, we could evaluate which predictors had
greater effects. Among the predictors, the effect from hierarchy as cultural bias was a particularly
strong predictor, followed by negative affect. Next, among value variables, environmental values were
found to be the strongest determinants of climate change skepticism. Among psychometric variables,
negative affect had the largest impact on skepticism, followed by perceived risk and perceived benefit.
Religiosity and S&T optimism had relatively weaker impacts.

To determine the relative importance of the three factors in predicting skepticism, a linear
regression analysis of the skepticism score was conducted, in which the sociodemographic factors,
values, and psychometric perception factors were entered separately. Model 1 included only
sociodemographic factors and accounted for 1.4% of variance; Model 2 included the value factor
and accounted for 22.9%; and Model 3 was based on psychometric factors and explained 25.0% of the
variance. The proportion of variance explained by sociodemographic factors was less than that which
was accounted for by the other two variables.

4.3. Interaction Structure

How do value factors intervene in the relationships between psychometric variables and
skepticism? To examine the moderating effect of seven values, we included interaction terms (i.e.,
each of the five psychometric variables was multiplied by each of the seven values variables as
moderators) in the existing model. To explore the moderating effect, we followed a method and
procedure suggested by Baron and Kenny [69].

As shown in Appendix A, among 35 interaction terms, nine appeared to be statistically significant.
We did a simple slope test to learn whether the seven values variables played a significant role as
moderators when they had a low, medium, or high value (see Appendix A). To provide a simpler
figure to illustrate the interaction, the moderating effect of each of the seven value variables is depicted
in Figures 4–12, in which the X-axis is the independent variable in the psychometric paradigm and the
Y-axis represents climate change skepticism.

Based on the nine significant interaction terms, it is noteworthy that trust and knowledge had
significant power because they did not show a significant or direct impact on skepticism, as shown in
Table 4. This implies that those two variables can influence skepticism only through values such as
ideology, environmentalism, religiosity, and individualism.

Figure 4 demonstrates that the effect of perceived risk on skepticism depended on religiosity.
Religiosity weakens the power of perceived risk by lowering the level of skepticism. Although those
who had higher perceived risk demonstrated less skepticism, they expressed a more skeptical view
if they had higher levels of religiosity. This demonstrates the attenuation effect of conservative
religious beliefs in decreasing the negative impact of perceived risk on skepticism. Figure 5 shows
that perceived risk generally decreased skepticism. However, this effect was attenuated by higher
levels of individualism. Higher levels of individualism increased skepticism, which intervened in the
relationship between perceived risk and a skeptical view.

Figure 6 shows that individualism moderated the relationship between perceived benefit and
skepticism. In general, perceived benefit from adaptation and mitigation of climate change decreased
skepticism. However, this effect appeared more in the case of lower individualism. Higher levels of
individualism decreased the negative impact of the perceived benefit on skepticism.

Figure 7 reveals that the effect of trust on skepticism relied on ideology. If there was strong
progressive ideology, trust increased skepticism, whereas, in the case of weak progressive ideologies,
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it decreased skepticism. Since weak progressive ideology is a mirror image of strong conservative
ideologies, the latter seems to increase skepticism. Similarly, Figure 8 shows that trust’s impact on
skepticism depended on environmentalism. When strong environmentalism existed, trust increased
skepticism, whereas, when weak environmentalism existed, it decreased.

Figure 9 presents the moderating role of egalitarianism, which intervened in the relationships
between negative affect and skepticism. Negative affect usually increased skepticism. Such an effect
was facilitated when there was a low level of egalitarianism. On the other hand, the higher level of
egalitarianism lagged the negative effect from negative affect. Egalitarianism had an indirect impact
on skepticism, although it did not have a direct effect.

In Figures 10–12, the impact of knowledge on skepticism was moderated by each of the three
values: religiosity, hierarchy, and individualism. When the three values were stronger, knowledge
increased skepticism, whereas, when they were weak, it decreased that.

In short, these findings demonstrate that, both directly and indirectly, values play a critical
role in creating the impact of the psychometric paradigm on skepticism. Perceived risk and benefit
reduce skepticism when religiosity and individualism are strongly represented. On the other hand,
knowledge increases skepticism when religiosity, hierarchy, and individualism become stronger.
Moreover, the effect of trust and negative affect on skepticism varies with the degree of intervention
by values. Trust decreases skepticism under low progressivism and higher individualism, whereas it
increases skepticism when the opposite is true. Negative affect reduces skepticism, which is facilitated
when there is a low level of egalitarianism.
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5. Summary and Implications

Our study examined which factors influence climate change skepticism. This study included
both perception and values as independent variables and incorporated many insights from the climate
change literature. This study proposed and tested the causal model of climate change skepticism,
concerning both the direct and indirect causal processes. The findings clearly showed the determinants
and moderators for climate change skepticism.

Firstly, simple percentage and mean analyses showed that a larger proportion of samples agreed
with climate change from 51.2% to 67.6%. On the other hand, very few respondents (13.3% to 5.5%)
were unsure about climate change. Although there were a relatively lower number of skeptics, quite a
few people (39.8% to 26.9%) assumed a neutral position. It is true that skeptics exist in Korea, even if
their number is smaller.

Secondly, the regression results showed which variables had a significant impact on skepticism.
Religiosity, hierarchy, and individualism had positive impacts on skepticism, whereas age, income,
ideology, environmentalism, perceived risk, perceived benefit, and negative image had negative
impacts. However, gender, education level, and social class did not have significant impacts on
skepticism. Also, egalitarianism in value factors and trust and knowledge in perception factors
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appeared to have no significant effect. The lack of an effect of knowledge on skepticism implied that
the attempts to increase literacy about climate change may be ineffective.

Thirdly, in terms of the variable explanation power, hierarchy had the largest impact on climate
change skepticism, followed by negative affect, individualism, and perceived risk. This implies that
skepticism is a mixed byproduct of values and perceptions. In a separate model, the perception factors
explained more variance than sociodemographic or value factors.

Finally, in exploring the moderating effect of values factors, we observed the significant
role of ideology, environmentalism, and religiosity, with three cultural biases as moderators.
They facilitated, buffered, and changed the impact of psychometric variables on skepticism.
The perceived risks and benefits decreased skepticism when religiosity and individualism were
significant. Knowledge increased skepticism when religiosity, hierarchy, and individualism became
stronger. Moreover, the effect of trust and negative affect on skepticism depended on values; negative
affect reduced skepticism, in particular, under low levels of egalitarianism. Wolf et al. [31] showed that
different values dictate how the intangible and subjective effects of climate variability and change are
felt. Our studies demonstrated that the effect of perception factors on climate change depended on
values such as ideology, religiosity, and cultural bias.

Our studies provide a new theoretical understanding of skepticism in three important ways.
Firstly, we provided insights into the underlying determinant structure of skepticism by differentiating
between values and perception factors and by exploring the former’s moderating role between
the latter and skepticism. Secondly, since relatively few studies focused on the impact of values,
our research contributes to specifying the direct and indirect role of values. Sjöberg [32] argued that
the role of values in risk perception is not explored and that more relevant value structures need
to be identified. In particular, we highlighted the specified role of values that influence skepticism,
in terms of both direct and indirect routes. Thirdly, this study provided new empirical evidence of
three variables—cultural bias, S&T optimism, and negative affect—in the domain of risk perception of
climate change. They were not frequently tested in empirical studies, although there were extensive
theoretical discussions.

Such theoretical findings provide practical implications for public policy related with climate
change. Löschel et al. [70] showed that 85% of survey respondents in Germany support the idea that
climate change poses serious threats to future generations. However, half of the sample was not willing
to pay any cost for climate change mitigation. It seems that an underlying skepticism may be fueling
their unwillingness.

Our findings suggest the need for communication strategies to differentiate the content by
reflecting diverse values and perceptions. Merely providing more information is not sufficient to
persuade the public to adapt and support mitigation policies against climate change. Messages should
be tailored to particular public values and perceptions. Poortinga et al. [11] (p. 1022) explained that
simply providing climate change information is unlikely to be successful, as new information is often
interpreted by people in alignment with their existing attitudes and worldviews. Therefore, those
communicating the messages must differentiate them according to these diverse values [10].
Moreover, policy-makers should give priority to values over perceptions, since the first has greater
influence than the second.

Furthermore, it is necessary to consider not only instrument of communication but also time
for persuasion. There is a limit to changing values in a short period of time because values have
fundamental characteristics such as deep belief. This suggests that an incremental strategy is needed
for persuading value change.

Moreover, while various values affect skepticism, the degree of likelihood of change is different. It is
not easy to change ideology and religion because they are fundamental. However, compared with these
ideals, S&T optimism is likely to change through the diffusion of scientific and technological knowledge.
Strategies that enhance scientific literacy can be a means of overcoming climate change skepticism.
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Lastly, it is easy to change perception rather than values. To increase perceived risks and benefits,
it is necessary to emphasize that active responding to climate change is a better means of reducing
risk and increasing benefits. Negative emotions play an important role in the judgment process.
Therefore, it is a strategy to provide positive “image information” to the public in order to turn
negative images into positive ones by mobilizing vivid, realistic, impressive media contents.

Our study cannot answer all questions regarding climate change skepticism. We know the
limitations of this study and propose several ideas for future research. Firstly, this study was based on
cross-sectional data from one point in time. Such data cannot show the dynamics of attitude change.
Therefore, it has limits in terms of generalizing the findings. This implies the necessity of implementing
a study based on longitudinal data in the future. Secondly, although climate change skepticism has
multiple dimensions, our study depended on one dimension. In future studies, more questions are
needed to capture individuals’ attitudinal positions within the multiple dimensions of skepticism.
Akter et al. [12] demonstrated that the different dimensions of climate skepticism are interrelated,
as significant overlaps were identified among skeptics’ beliefs. Thirdly, according to Tranter and
Booth [28], there are variations by country regarding climate change skepticism. Moreover, objective
conditions such as CO2 emissions and vulnerability to climate change have close connections with
skepticism. Therefore, the focus must be on the connection between subjective perception and objective
conditions under which people judge climate change. Clearly, more research is needed to address these
limitations in the future. Fourthly, this study did not aim to test the hypotheses because there were
very few studies that established relationships between values and skepticism. Our studies explored
the relationships between them in moderation, which is a further limitation. Lastly, previous studies
showed that attitudes to climate change vary depending on the type of religion. For example, according
to Morrison et al. [71], there are differences in attitude and behavior between religious groups. In this
study, we were forced to use the concept of religiosity because we could not measure religion type,
which is another limitation of this study. However, in Korean society, interest in environmental issues
is a common denominator beyond religious sects. For example, Buddhists and Christians participated
in the opposition movement against the Saemangeum development project.
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Appendix A

Table A1. Analysis of interaction effect and simple slope test.

Perceived risk (IV) × Religiosity (M) = Skepticism (DV) Perceived risk (IV) × Individualism (M) = Skepticism (DV)
B SE beta B SE beta B SE beta B SE beta

Perceived risk −0.144 *** 0.045 −0.152 −0.136 ** 0.045 −0.144 Perceived risk −0.144 *** 0.045 −0.152 −0.138 ** 0.045 −0.146
Religiosity 0.040 * 0.019 0.068 0.033 0.02 0.056 Individualism 0.141 *** 0.032 0.164 0.137 *** 0.031 0.16

Interaction rerm 0.050* 0.023 0.066 Interaction Term 0.00 ** 0.034 0.091
F-value 24.111 *** 23.141 *** F-value 24.111 *** 23.521 ***

R2 0.371 0.375 R2 square 0.371 0.379
R2 change 0.355 0.359 R2 square Change 0.355 0.362

Simple slope test
Law B = −0.195 *** se = 0.057 t = −3.456

Simple Slope Test
Law B = −0.220 *** se = 0.051 t = −4.278

Middle B = −0.136 *** se = 0.448 t = −3.039 Middle B = −0.138 *** se = 0.045 t = −3.068
High B = −0.077 se = 0.060 t = −1.274 High B = −0.056 *** se = 0.054 t = −1.055

Effect size 0.004 Effect Size 0.008
Perceived benefit (IV) × Individualism (M) = Skepticism (DV) Trust (IV) × Ideology (M) = Skepticism (DV)

B SE beta B SE beta B SE beta B SE beta
Perceived benefit −0.094 * 0.038 −0.099 −0.096 * 0.037 −0.099 Trust 0.006 0.039 0.005 0.004 0.039 0.004

Individualism 0.141 *** 0.032 0.164 0.138 *** 0.032 0.16 Ideology −0.03 * 0.013 −0.079 −0.029 * 0.013 −0.078
Interaction term − 0.100 ** 0.034 0.088 Interaction Term - −0.043 * 0.018 −0.074

F-value 24.111 *** 23.477 *** F-value 24.111 *** 23.255 ***
R2 0.371 0.378 R2 square 0.371 0.376

R2 change 0.355 0.362 R2 square Change 0.355 0.36

Simple slope test
Law B = −0.178 *** se = 0.042 t = −4.203

Simple Slope Test
Law B = 0.030 se = 0.041 t = 0.729

Middle B = −0.096 *** se = 0.032 t = −2.982 Middle B = 0.004 se = 0.040 t = 0.102
High B = −0.014 se = 0.042 t = −0.342 High B = −0.022 se = 0.041 t = −0.527

Effect size 0.007 Effect Size 0.005
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Table A1. Cont.

Trust (IV) × Environmentalism (M) = Skepticism (DV) Negative affect (IV) × Egalitarianism (M) = Skepticism (DV)
B SE beta B SE beta B SE beta B SE beta

Trust 0.006 0.039 0.005 −0.012 0.04 −0.01 Negative affect −0.227 *** 0.046 −0.242 −0.227 *** 0.046 −0.241
Environmentalism −0.149 *** 0.039 −0.139 −0.155 *** 0.039 −0.146 Egalitarianism −0.014 0.026 −0.018 −0.019 0.026 −0.024

Interaction term 0.101 * 0.049 0.064 Interaction Term − 0.063 * 0.028 0.07
F-value 24.111 *** 23.111 *** F-value 24.111’*** 23.188 ***

R2 0.371 0.374 R2 square 0.371 0.375
R2 change 0.355 0.358 R2 square Change 0.355 0.359

Simple slope test
Law B = −0.078 se = 0.055 t = −1.479

Simple Slope Test
Law B = −0.283 *** se = 0.053 t = −5.368

Middle B = −0.012 se = 0.045 t = −0.267 Middle B = −0.227 *** se = 0.0456 t = −4.982
High B = 0.054 se = 0.055 t = −1.418 High B = −0.171 *** se = 0.053 t = −3.222

Effect size 0.003 Effect Size 0.004
Knowledge (IV) × Religiosity (M) = Skepticism (DV) Knowledge (IV) × Hierarchy (M) = Skepticism (DV)

B SE beta B SE beta B SE beta B SE beta
Knowledge 0.047 0.034 0.047 0.05 0.033 0.051 Knowledge 0.047 0.034 0.047 0.03 0.033 0.03
Religiosity 0.040 * 0.019 0.068 0.036 0.019 0.061 Hierarchy 0.159 *** 0.027 0.202 0.143 *** 0.027 0.181

Interaction term 0.064 ** 0.024 0.083 Interaction Term 0.155 *** 0.03 0.157
F-value 24.111 *** 23.390 *** F-value 24.111 *** 25.063 ***

R2 0.371 0.377 R2 square 0.371 0.394
R2 change 0.355 0.361 R2 square Change 0.355 0.378

Simple slope test
Law B = −0.026 se = 0.041 t = −0.627

Simple Slope Test
Law B = −0.107 ** se = 0.032 t = −2.419

Middle B = 0.05 se = 0.032 t = 1.582 Middle B = 0.03 se = 0.032 t = 0.933
High B = 0.126 *** se = 0.043 t = 2.923 High B = 0.167 *** se = 0.040 t = 4.170

Effect size 0.006 Effect Size 0.020
Knowledge (IV) × Individualism (M) = Skepticism (DV)

B SE beta B SE beta
Knowledge 0.047 0.034 0.047 0.053 0.034 0.054

Individualism 0.141 *** 0.032 0.164 0.130 *** 0.032 0.152
Interaction term - 0.095 ** 0.033 0.09

F-value 24.111 *** 23.493 ***
R2 0.371 0.378

R2 change 0.355 0.362

Simple slope test
Law B = 0.024 se = 0.040 t = −0.613

Middle B = 0.053 se = 0.032 t = 1.678
High B = 0.130 *** se = 0.043 t = 3.053

Effect size 0.007
Note: * p < 0.1, ** p < 0.05, *** p < 0.001. IV—independent variable; M—moderator; DV—dependent variable.



Climate 2018, 6, 99 26 of 28

References

1. Intergovernmental Panel on Climate Change (IPCC). Climate Change 2013: The Physical Science Basis.
Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change;
Cambridge University Press: Cambridge, UK; New York, NY, USA, 2013.

2. Intergovernmental Panel on Climate Change (IPCC). Climate Change 2014: Synthesis Report. Contribution of
Working Groups I, II and III to the Fifth Assessment Report of the Intergovernmental Panel on Climate; IPCC:
Geneva, Switzerland, 2014. Available online: http://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_
SYR_FINAL_SPM.pdf (accessed on 1 April 2018).

3. European Commission. Special Eurobarometer 409: Climate Change Report. 2014. Available online:
http://ec.europa.eu/public_opinion/index_en.htm (accessed on 1 April 2018).

4. Riffkin, R. Winter weather to climate change. Politics, 14 March 2016. Available online: http://news.gallup.
com/poll/189920 (accessed on 1 April 2018).

5. Islam, M.M.; Barnes, A.; Toma, L. An investigation into climate change scepticism among farmers.
J. Environ. Psychol. 2013, 34, 137–150. [CrossRef]

6. Lorenzoni, I.; Pidgeon, N.F. Public views on climate change: European and USA perspectives. Clim. Chang.
2006, 77, 73–95. [CrossRef]

7. 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]

8. Pidgeon, N. Public understanding of, and attitudes to, climate change: UK and international perspectives
and policy. Clim. Policy 2012, 12, S85–S106. [CrossRef]

9. Dunlap, R.E. Americans believe 2015 was record-warm, but split on why did it. Politics, 28 March 2016.
Available online: http://news.gallup.com/poll/190319 (accessed on 4 April 2018).

10. Whitmarsh, L. Scepticism and uncertainty about climate change: Dimensions, determinants and change
over time. Glob. Environ. Chang. 2011, 21, 690–700. [CrossRef]

11. 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]

12. Akter, S.; Bennett, J.; Ward, M.B. Climate change scepticism and public support for mitigation: Evidence
from an Australian choice experiment. Glob. Environ. Chang. 2012, 22, 736. [CrossRef]

13. Cameron, T.A. Individual option prices for climate change mitigation. J. Public Econ. 2005, 89, 283–301.
[CrossRef]

14. Hobson, K.; Niemeyer, S. “What sceptics believe”: The effects of information and deliberation on climate
change scepticism. Public Underst. Sci. (Bristol Engl.) 2013, 22, 396. [CrossRef] [PubMed]

15. Dunlap, R.E.; McCright, A.M. A widening gap: Republican and democratic views on climate change.
Environment 2008, 50, 26–35. [CrossRef]

16. Hamilton, L.C. Education, politics and opinions about climate change evidence for interaction effects.
Clim. Chang. 2011, 104, 231–242. [CrossRef]

17. Hamilton, L.C.; Cutler, M.J.; Schaefer, A. Public knowledge and concern about polar-region warming.
Polar Geogr. 2012, 35, 155–168. [CrossRef]

18. Leiserowitz, A. Climate change risk perception and policy preferences: The role of affect, imagery, and values.
Clim. Chang. 2006, 77, 45–72. [CrossRef]

19. McCright, A.M.; Dunlap, D.E. The politicization of climate change and polarization in the American public’s
views of global warming, 2001–2010. Soc. Psychol. Q. 2011, 52, 155–1194. [CrossRef]

20. Weber, E.U.; Stern, P.C. Public understanding of climate change in the United States. Am. Psychol. 2011, 66,
315–328. [CrossRef]

21. 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]

22. Capstick, S.B.; Pidgeon, N.F. What is climate change scepticism? examination of the concept using a mixed
methods study of the UK public. Glob. Environ. Chang. 2014, 24, 389–401. [CrossRef]

23. Hansen, J.; Sato, M.; Ruedy, R. Perception of climate change. Proc. Natl. Acad. Sci. USA 2012, 109,
E2415–E2423. [CrossRef]

24. Corner, A.; Whitmarsh, L.; Xenias, D. Uncertainty, scepticism and attitudes towards climate change: Biased
assimilation and attitude polarisation. Clim. Chang. 2012, 114, 463–478. [CrossRef]

http://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_SYR_FINAL_SPM.pdf
http://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_SYR_FINAL_SPM.pdf
http://ec.europa.eu/public_opinion/index_en.htm
http://news.gallup.com/poll/189920
http://news.gallup.com/poll/189920
http://dx.doi.org/10.1016/j.jenvp.2013.02.002
http://dx.doi.org/10.1007/s10584-006-9072-z
http://dx.doi.org/10.1177/0002764212458272
http://dx.doi.org/10.1080/14693062.2012.702982
http://news.gallup.com/poll/190319
http://dx.doi.org/10.1016/j.gloenvcha.2011.01.016
http://dx.doi.org/10.1016/j.gloenvcha.2011.03.001
http://dx.doi.org/10.1016/j.gloenvcha.2012.05.004
http://dx.doi.org/10.1016/j.jpubeco.2004.01.005
http://dx.doi.org/10.1177/0963662511430459
http://www.ncbi.nlm.nih.gov/pubmed/23833106
http://dx.doi.org/10.3200/ENVT.50.5.26-35
http://dx.doi.org/10.1007/s10584-010-9957-8
http://dx.doi.org/10.1080/1088937X.2012.684155
http://dx.doi.org/10.1007/s10584-006-9059-9
http://dx.doi.org/10.1111/j.1533-8525.2011.01198.x
http://dx.doi.org/10.1037/a0023253
http://dx.doi.org/10.1016/j.jenvp.2014.11.012
http://dx.doi.org/10.1016/j.gloenvcha.2013.08.012
http://dx.doi.org/10.1073/pnas.1205276109
http://dx.doi.org/10.1007/s10584-012-0424-6


Climate 2018, 6, 99 27 of 28

25. Dunlap, R.E.; McCright, A.M. Climate change denial: Sources, actors and strategies. In Routledge Handbook of
Climate and Society; Tracy, C.L., Ed.; Routledge: Abingdon, UK, 2010; pp. 240–259.

26. Engels, A.; Hüther, O.; Schäfer, M.; Held, H. Public climate-change skepticism, energy preferences and
political participation. Glob. Environ. Chang. 2013, 23, 1018–1027. [CrossRef]

27. Houlton, S. Unicorns don’t exist: Scepticism over climate change is holding back attempts to take action on
climate change. Chem. Ind. 2013, 77, 23.

28. Tranter, B.; Booth, K. Scepticism in a changing climate: A cross-national study. Glob. Environ. Chang. 2015,
33, 154–164. [CrossRef]

29. Rahmstorf, S. The Climate Sceptics; Potsdam Institute for Climate Impact Research: Potsdam, Germany, 2004.
Available online: http://www.pikpotsdam.de/stefan/Publications/Other/rahmstorf_climate_sceptics_
2004.pdf (accessed on 13 April 2018).

30. Schwartz, S.H.; Bilsky, W. Toward A universal psychological structure of human values. J. Pers. Soc. Psychol.
1987, 53, 550–562. [CrossRef]

31. Wolf, J.; Allice, I.; Bell, T. Values, climate change, and implications for adaptation: Evidence from two
communities in labrador, canada. Glob. Environ. Chang. 2013, 23, 548–562. [CrossRef]

32. Sjöberg, L. Risk perception and societal response. In Handbook of Risk Theory; Roeser, S., Hillerbrand, R.,
Sandin, P., Peterson, M., Eds.; Springer: Amsterdam, The Netherlands, 2012; pp. 661–675.

33. O’Brien, K.L.; Wolf, J. A values-based approach to vulnerability and adaptation to climate change.
Wiley Interdiscip. Rev. Clim. Chang. 2010, 1, 232–242. [CrossRef]

34. Slovic, P. The Perception of Risk; Routledge: London, UK, 2016.
35. Starr, C. Social benefit versus technological risk. Science 1969, 165, 1232–1238. [CrossRef] [PubMed]
36. Slovic, P. Perceptions of Risk: Reflections on the Psychometric Paradigm. In Theories of Risk; Goldingk, D.,

Krimsky, S., Eds.; Praeger: New York, NY, USA, 1990.
37. Kahan, D.; Peters, E.; Wittlin, M.; Slovic, P.; Ouellette, L.L.; Braman, D.; Mandel, G. The polarizing impact

of scientific literacy and numeracy on perceived climate change risk. Nat. Clim. Chang. 2012, 2, 732–735.
[CrossRef]

38. Stevenson, K.T.; Peterson, M.N.; Bondell, H.D.; Moore, S.E.; Carrier, S.J. Overcoming skepticism with
education: Interacting influences of worldview and climate change knowledge on perceived climate change
risk among adolescents. Clim. Chang. 2014, 126, 293–304. [CrossRef]

39. Corner, A. Do Climate Change Sceptics Give Scepticism a Bad Name? The Guardian. 2010. Available online:
www.guardian.co.uk/environment/blog/2010/feb/22/climate-changesceptics (accessed on 25 April 2018).

40. Zhou, M. Public environmental skepticism: A cross-national and multilevel analysis. Int. Sociol. 2015, 30,
61–85. [CrossRef]

41. Ziegler, A. Political orientation, environmental values, and climate change beliefs and attitudes: An empirical
cross country analysis. Energy Econ. 2017, 63, 144–153. [CrossRef]

42. Perera, L.C.R.; Hewege, C.R. Climate change risk perceptions and environmentally conscious behaviour
among young environmentalists in Australia. Young Consum. 2013, 14, 139–154. [CrossRef]

43. Gauchat, G. Politicization of science in the public sphere: A study of public trust in the United States, 1974 to
2010. Am. Sociol. Rev. 2012, 77, 167–187. [CrossRef]

44. Ecklund, E.H.; Scheitle, C.P.; Peifer, J.; Bolger, D. Examining links between religion, evolution views,
and climate change skepticism. Environ. Behav. 2016, 49, 985–1006. [CrossRef]

45. Sun, Y.; Han, Z. Religious believers have higher risk perceptions of personal threat than non-religious people.
Int. J. Environ. Res. Public Health 2018, 15, 91. [CrossRef] [PubMed]

46. McCright, A.M.; Marquart-Pyatt, S.T.; Shwom, R.L.; Brechin, S.R.; Allen, S. Ideology, capitalism, and climate:
Explaining public views about climate change in the united states. Energy Res. Soc. Sci. 2016, 21, 180–189.
[CrossRef]

47. Douglas, M.; Wildavsky, A. Risk and Culture; University of California Press: Berkeley, CA, USA, 1982.
48. Rudiak-Gould, P. Cross-cultural insights into climate change skepticism. Bull. Am. Meteorol. Soc. 2013, 94,

1707–1713. [CrossRef]
49. Shi, J.; Visschers, V.H.M.; Siegrist, M. Public perception of climate change: The importance of knowledge

and cultural worldviews. Risk Anal. 2015, 35, 2183–2201. [CrossRef] [PubMed]

http://dx.doi.org/10.1016/j.gloenvcha.2013.05.008
http://dx.doi.org/10.1016/j.gloenvcha.2015.05.003
http://www.pikpotsdam.de/stefan/Publications/Other/rahmstorf_climate_sceptics_2004. pdf
http://www.pikpotsdam.de/stefan/Publications/Other/rahmstorf_climate_sceptics_2004. pdf
http://dx.doi.org/10.1037/0022-3514.53.3.550
http://dx.doi.org/10.1016/j.gloenvcha.2012.11.007
http://dx.doi.org/10.1002/wcc.30
http://dx.doi.org/10.1126/science.165.3899.1232
http://www.ncbi.nlm.nih.gov/pubmed/5803536
http://dx.doi.org/10.1038/nclimate1547
http://dx.doi.org/10.1007/s10584-014-1228-7
www.guardian.co.uk/environment/blog/2010/feb/22/climate-changesceptics
http://dx.doi.org/10.1177/0268580914558285
http://dx.doi.org/10.1016/j.eneco.2017.01.022
http://dx.doi.org/10.1108/17473611311325546
http://dx.doi.org/10.1177/0003122412438225
http://dx.doi.org/10.1177/0013916516674246
http://dx.doi.org/10.3390/ijerph15010091
http://www.ncbi.nlm.nih.gov/pubmed/29316685
http://dx.doi.org/10.1016/j.erss.2016.08.003
http://dx.doi.org/10.1175/BAMS-D-12-00129.1
http://dx.doi.org/10.1111/risa.12406
http://www.ncbi.nlm.nih.gov/pubmed/26033253


Climate 2018, 6, 99 28 of 28

50. Kahan, D.M.; Jenkins-Smith, H.; Braman, D. Cultural Cognition of Scientific Consensus. Cultural Cognition
Project Working Paper, No. 77. 2010. Available online: http://papers.ssrn.com/sol3/papers.cfm?abstract_
id=1549444 (accessed on 1 April 2018).

51. Sjöberg, L. World views, political attitudes and risk perception. Risk Health Saf. Environ. 1998, 9, 137.
52. Sjöberg, L. Explaining risk perception: An empirical evaluation of cultural theory. Risk Decis. Policy 1997, 2,

113–130. [CrossRef]
53. Gifford, R. The dragons of inaction: Psychological barriers that limit climate change mitigation and

adaptation. Am. Psychol. 2011, 66, 290–302. [CrossRef]
54. Costa-Font, J.; Mossialos, E.; Rudisill, C. Optimism and the perceptions of new risks. J. Risk Res. 2009, 12,

27–41. [CrossRef]
55. Lorenzoni, I. Present Choices, Future Climates: A Cross-cultural Study of Perceptions in Italy and in the UK.

Ph.D. Thesis, School of Environmental Sciences, University of East Anglia, Norwich, UK, 2003.
56. Mase, A.S.; Gramig, B.M.; Prokopy, L.S. Climate change beliefs, risk perceptions, and adaptation behavior

among Midwestern U.S. crop farmers. Clim. Risk Manag. 2017, 15, 8–17. [CrossRef]
57. 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]
58. Niles, M.T.; Lubell, M.; Haden, V.R. Perceptions and responses to climate policy risks among California

farmers. Glob. Environ. Chang. 2013, 23, 1752. [CrossRef]
59. Siegrist, M.; Cvetkovich, G.; Roth, C. Salient value similarity, social trust, and risk/benefit perception.

Risk Anal. 2000, 20, 353–362. [CrossRef] [PubMed]
60. 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]
[PubMed]

61. Slovic, P.; Finucane, M.L.; Peters, E.; MacGregor, D.G. The affect heuristic. Eur. J. Oper. Res. 2007, 177,
1333–1352. [CrossRef]

62. 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]

63. Dunlap, R.E. Climate change skepticism and denial: An introduction. Am. Behav. Sci. 2013, 57, 691–698.
[CrossRef]

64. Persson, J.; Sahlin, N.; Wallin, A. Climate change, values, and the cultural cognition thesis. Environ. Sci. Policy
2015, 52, 1–5. [CrossRef]

65. Siegrist, M. A causal model explaining the perception and acceptance of gene technology. J. Appl. Soc. Psychol.
1999, 29, 2093–2106. [CrossRef]

66. Van Liere, K.D.; Dunlap, R.E. The social bases of environmental concern: A review of hypotheses,
explanations and empirical evidence. Public Opin. Q. 1982, 46, 292. [CrossRef]

67. Maslow, A.H. Motivation and Personality, 2nd ed.; Harper & Row: New York, NY, USA, 1970.
68. Kahan, D. Fixing the communications failure. Nature 2010, 463, 296–297. [CrossRef] [PubMed]
69. Baron, R.M.; Kenny, D.A. The moderator—Mediator variable distinction in social psychological research:

Conceptual, strategic, and statistical considerations. J. Pers. Soc. Psychol. 1986, 51, 1173–1182. [CrossRef]
[PubMed]

70. Löschel, A.; Sturm, B.; Vogt, C. The demand for climate protection—Empirical evidence from germany.
Econ. Lett. 2013, 118, 415–418. [CrossRef]

71. Morrison, M.; Duncan, R.; Parton, K. Religion does matter for climate change attitudes and behavior.
PLoS ONE 2015, 10, e0134868. [CrossRef] [PubMed]

© 2018 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://papers.ssrn.com/sol3/papers.cfm?abstract_id =1549444
http://papers.ssrn.com/sol3/papers.cfm?abstract_id =1549444
http://dx.doi.org/10.1080/135753097348447
http://dx.doi.org/10.1037/a0023566
http://dx.doi.org/10.1080/13669870802445800
http://dx.doi.org/10.1016/j.crm.2016.11.004
http://dx.doi.org/10.1016/j.gloenvcha.2012.07.006
http://dx.doi.org/10.1016/j.gloenvcha.2013.08.005
http://dx.doi.org/10.1111/0272-4332.203034
http://www.ncbi.nlm.nih.gov/pubmed/10949414
http://dx.doi.org/10.1177/0963662513480091
http://www.ncbi.nlm.nih.gov/pubmed/23825287
http://dx.doi.org/10.1016/j.ejor.2005.04.006
http://dx.doi.org/10.1111/j.1539-6924.2012.01801.x
http://www.ncbi.nlm.nih.gov/pubmed/22486296
http://dx.doi.org/10.1177/0002764213477097
http://dx.doi.org/10.1016/j.envsci.2015.05.001
http://dx.doi.org/10.1111/j.1559-1816.1999.tb02297.x
http://dx.doi.org/10.1086/268724
http://dx.doi.org/10.1038/463296a
http://www.ncbi.nlm.nih.gov/pubmed/20090734
http://dx.doi.org/10.1037/0022-3514.51.6.1173
http://www.ncbi.nlm.nih.gov/pubmed/3806354
http://dx.doi.org/10.1016/j.econlet.2012.12.007
http://dx.doi.org/10.1371/journal.pone.0134868
http://www.ncbi.nlm.nih.gov/pubmed/26247206
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Theoretical Background 
	Concepts of Climate Change Skepticism 
	Values Versus Perceptions 
	Value Factor 
	Ideology 
	Environmentalism 
	Religiosity 
	Cultural Bias 
	Science and Technology Optimism 

	Perception Factor 
	Perceived Risk and Benefit 
	Trust 
	Negative Affect 
	Knowledge 


	Sample and Measures 
	Analysis and Findings 
	Basic Structure 
	Determinant Structure 
	Interaction Structure 

	Summary and Implications 
	
	References

