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Abstract This study, using the discussion about climate change in the USA as an example,
analyzes the research question of how climate change skeptics use experts and scientific
evidence in their online communication. Two different strategies are distinguished: legitima-
tion and criticism. The study conducts a quantitative content analysis of online documents to
answer the research question. The results show that the deduced strategies are an important
part of the communication of climate change skeptics, who more commonly use the criticism
strategy than the legitimation strategy. Results are further differentiated for different actor types
and various types of experts.

1 Introduction

Political issues and public controversies often refer to scientific knowledge (e.g., about health
or environmental protection; Scheufele 2014). In these debates, science is often politicized, as
actors from both sides strategically use scientific knowledge or intentionally emphasize
existing uncertainties to bolster policy goals or avoid certain regulations (Bolsen and
Druckman 2015; Pielke 2004; Peters 2008; Zürn 2014).

One recent example of a politicized scientific issue, especially in the USA, is the discussion
of anthropogenic climate change, where a strong skeptical movement is very successful in
spreading doubt toward a widely accepted scientific consensus (e.g., Anderegg 2010; Cook
et al. 2013), thus avoiding the creation of climate policy regulations (Brulle 2014; Dunlap and
McCright 2011; Dunlap et al. 2016; Jaques et al. 2008).
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The aim of this study is to gain a more detailed knowledge on the communicative strategies
used by climate change skeptics to tackle scientific consensus. Following Sarewitz (2004) who
states that those opposing the mainstream view Bwill either invoke scientific uncertainty or
competing scientific results to support their opposition^ (Sarewitz 2004, p. 386), two main
ways in which experts and scientific evidence can be used in politicized scientific debates are
derived: (1) by legitimizing one’s own standpoint or convincing the other side or the public of
a certain point of view or (2) by criticizing opponents and discrediting research or scientists
who represent the other side (Boswell 2009; Valovirta 2002). Often used by countermovement
actors (e.g., climate change skeptics), both strategies oppose the mainstream view, thereby
emphasizing conflict and creating an impression of uncertainty and confusion in the public
(Corbett and Durfee 2004). This accenting of controversy can be a strategy deliberately used
by the countermovement, as binding regulations are seldom realized as long as an issue is
discussed and the impression exists that there are still many ambiguities (Freudenburg et al.
2008).

Several studies have been conducted on the journalistic representations of politicized
scientific issues (e.g., Boykoff and Boykoff 2004; Friedman et al. 1999; Painter and Ashe
2012; Schmid-Petri et al. 2015), and there is also some research analyzing the content and
arguments of the climate change countermovement (e.g., Boussalis and Coan 2016; McCright
and Dunlap 2000; Medimorec and Pennycook 2015). These studies have shown that science-
related discussions are a typical element of the countermovement’s discourse about climate
change (e.g., Bentley et al. 2016; Hoffman 2011; McCright and Dunlap 2000). However, to
date, there has been little evidence of how countermovement actors exactly use experts and
scientific evidence for their purposes. The goal of this study is to further existing research and
to gain a more detailed knowledge about the concrete communicative strategies that counter-
movement actors employ to discredit scientific consensus. Thus, the study aims to deepen our
knowledge of how exactly skeptical actors discuss scientific aspects of climate change.
Furthermore, knowledge of these strategies is relevant for dismantling the concrete construc-
tion and representation of talk about uncertainty (Shackley and Wynne 1996, p. 277).
Knowing more about the strategies that such actors employ can help us understand the
underlying processes, and based on that knowledge, concrete counteractive measures can be
designed to mitigate the effects of the arguments (Cook et al. 2017; van der Linden et al.
2017). Additionally, the field of research on the utilization of evaluation in politics focuses on
the legitimization function is often termed Bsymbolic use^ (Boswell 2009). The current study
widens this perspective by incorporating criticism strategies and, thus, contributes to a
theoretical advancement of the use of research in (political) debates.

This study focuses on the online communication of civil society countermovement actors.
Online communication in this regard provides many advantages, for countermovement actors;
they are often seen as Bweak^ actors in public discourse (Kriesi 2004), and compared to the
social movement they oppose, are often neglected by traditional media. Thus, they rely
strongly on the mobilization of the public for their aims through online communication
(Shumate and Lipp 2008). Previous research has shown that the skeptical countermovement
is especially active online and that its sites receive many links, thus incorporating a central
position in online networks (e.g., Elgesem et al. 2015; Schäfer 2012; Sharman 2014). As
search engines give high ratings to these sites, which are acknowledged by others (e.g.,
receiving many incoming links), the Internet plays a major role in ensuring the high visibility
and accessibility of the countermovement’s communication. The relevance of online commu-
nication is further bolstered by the fact that the majority of US citizens search for scientific
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information online (67% in 2014, cited by the National Science Board 2016). Moreover, for
news about science and technology, more Americans rely on online sources (47% in 2014,
cited by the National Science Board 2016) than on television. Online communication,
especially blogs, forms an integral part of the discussion about climate change; it is a natural
part of the media ecology (Klastrup and Pedersen 2006); and it has the potential to influence
the agenda of traditional media as well as political processes (Bar-Ilan 2005; Benkler et al.
2017).

Thus, the overall research question of this study is:

How do climate change skeptics use experts and scientific evidence in their online
communication?

2 The skeptics’ use of expert knowledge

As previous research has shown, discussions around science-related issues form an integral
part of the skeptical discourse about climate change. For example, in their analysis of
documents by conservative think tanks, McCright and Dunlap (2000) identify three main
counter-claims, one of which deals with science and the evidentiary basis of climate change.
This claim centers partly on the emphasis on scientific uncertainty and the accusation that
climate research represents junk science (p. 510). Correspondingly, Bentley et al. (2016) find
that skeptical statements are factored into five different categories, two of which are science-
related and include, inter alia, scientific statements aimed at refuting the occurrence of
anthropogenic climate change or arguments attacking mainstream science. In his comparison
of convinced vs. denialist frames, Hoffman (2011) shows that skeptics more often use a
Bdiagnostic frame around the issue categories of science and ideology^ (p. 29). In their
automated content analysis of 16,000 documents stemming from 19 North American think
tanks and organizations, Boussalis and Coan (2016) find that science denial is a dominant topic
and is gaining momentum relative to discussions on politics/policy topics related to climate
change. Furthermore, they show that skeptical actors frequently discuss scientific integrity. To
sum up, skeptics discuss scientific issues and the evidentiary basis of climate change and, thus,
actively contribute to the politicization of the issue.

BPoliticization in general terms means the demand for or the act of transporting an issue into
the fields of politics – making previously unpolitical matters political^ (Zürn 2014, p. 50)
which includes inter alia presenting an issue as open, as a matter of (political) discussion.
Following Zürn (2014, p. 51) the agents of politicization can be all individuals or groups who
participate in the political process. Thus, in line with this definition the process of politicization
also incorporates the communicative tactic to produce doubt regarding a scientific consensus,
mainly used by the weaker party in a conflict (Bolsen and Druckman 2015; Ylönen et al.
2017). Based on the work of Sarewitz (2004), this can be implemented by either (1) citing
experts or scientific knowledge to legitimate the opposing viewpoint or (2) by discrediting and
criticizing the scientific consensus or its representatives.

The Blegitimation strategy^ describes the use of experts who share the opinion of the
countermovement or scientific studies whose results support the countermovement’s claims.
This legitimates the countermovement’s own standpoints and lends them scientific authority
(Boehmer-Christiansen 1995; Boswell 2009; Peters 2008; Weingart 1995). As Peters (2008, p.
141) points out, the authority of a scientific consensus is often so strong Bthat it usually can be
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neutralized only by counter-expertise^. This means that the countermovement actors must cite
their Bown^ experts and scientific evidence to support their opposing views. Most counter-
movement actors dispose over a network of experts or institutes that provide them with
Bcritical^ or Bcounter-expertise^ (Peters 2008, p. 142; see also Medimorec and Pennycook
2015).

Another way to gain authority in public discourses on scientific issues, and to emphasize
controversy regarding a scientific issue, is to criticize the representatives of the scientific
consensus, to discredit their scientific credibility, or to criticize the studies that are used or their
underlying methods or models (Valovirta 2002). This is a very easily applied strategy:
criticizing an opponent does not take much effort nor does it require extensive scientific
expertise. The critique can happen either intentionally or because of a misunderstanding of the
experts’ positions or of the results of a study (Cook et al. 1980). Nevertheless, this strategy is
problematic for the experts themselves because, as scientists, they are dependent on their
credibility within the scientific community as well as in public (Nordhagen et al. 2014). In their
study, Medimorec and Pennycook (2015) show that the language that skeptics used in the
report of the Non-governmental International Panel on Climate Change (NIPCC) was more
certain, less formal, and more emotional than that used in the report of the Intergovernmental
Panel on Climate Change (IPCC). They also conclude that skeptics have used the report and
the style of the language therein to directly discredit and criticize the IPCC, which gives a first
glimpse at the use of the suggested criticism strategies.

Both the legitimation and the criticism strategy contribute to creating an image of uncer-
tainty. First, if the countermovement is successful in persuading a relevant sector of the public
with its dissenting views, this accelerates the level of uncertainty about a certain issue as an
opposing view arises and gains relevance. Second, the criticism strategy contributes to
uncertainty, as it tries to discredit the representatives of scientific consensus or their empirical
findings (Leenen and Penders 2016). Smithson (1993, p. 134) mainly identifies interest groups
with certain political goals, who Bselectively manipulate uncertainty (or ignorance) about
scientific matters to their own ends.^ Following this argument, the present study focuses on
civil society countermovement actors.

Previous literature focuses on the legitimating function of research (Amara et al. 2004;
Boswell 2009; Peters 2008; Weingart 1995). Until now, studies investigating research utiliza-
tion have not investigated the criticism strategy. Thus, the first research question is:

RQ1: How frequently do skeptical civil society actors use legitimation and criticism
strategies in their online communication?

3 Online communication: different types of civil society countermovement
actors

As countermovement actors mostly operate outside the policy process and have no institu-
tionalized access to political decision-making, their most powerful tool is to influence public
opinion and to build public support for their issues (Coombs and Holladay 2012a; Schäfer
2012). Therefore, the Internet holds several advantages: Online, they can easily (and inexpen-
sively) communicate their messages to disparate publics and relevant stakeholders. Further-
more, such communication is direct and controllable, as there are no external gatekeepers like
journalists involved (Coombs 2002; Coombs and Holladay 2012b; Taylor et al. 2001).
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Additionally, online communication facilitates the coordination of actions across national
borders (Shumate and Lipp 2008), and it is easy to connect and link to countermovement
actors in other countries. Schäfer (2012, p. 530) points out that civil society actors like NGOs
Bare the champions of online communication.^ Several studies have shown that actors who
belong to minorities or counter-public spheres benefit from the possibilities that the Internet
offers (Dahlgren 2005). Thus, it is plausible to assume that an important part of the counter-
movement actors’ communication takes place online, and can be found on their websites.

Civil society actors, especially online, encompass different actor types. There are organi-
zations that act professionally (non-profit organizations, think tanks, or social movements),
representing certain groups of civil society, and there are also individual citizens and laypeople
in this category (e.g., individual bloggers). To compare likely different strategies within civil
society, the two actor types are distinguished in this study, as per their degree of profession-
alization and organization:

1. Professional organizations: organized actors (e.g., professional non-governmental organi-
zations [NGOs], think tanks, and social movements)

2. Individual citizens/laypeople: non-organized actors (e.g., individual bloggers)

With regards to the legitimation strategy, it is plausible that organizations will normally
have a more institutionalized professional background and more financial resources than
individual citizens. Therefore, they may conduct their own studies, from the respective
institutes, or pay experts who support their views. Furthermore, because they are more
involved in the whole policy process, they normally have easier access to experts than
laypeople do. Thus, it is easier for them to legitimate their skeptical viewpoints with corre-
sponding scientific expertise than it is for individual citizens. As such, it is plausible to assume
that professional organizations will differ in their communication strategies from individual
citizens. As such:

Hypothesis 1a: Professional organizations more often use the legitimation strategy in
their communications than individual citizens do.

In contrast, the criticism strategy requires less effort compared to the legitimation strategy.
Simply criticizing an actor or a study for its bad scientific quality, methods or models appears
easier (and less expensive) than finding an expert who can testify for the favored but
contradictory (in terms of scientific consensus) position. Therefore, the hypothesis is:

Hypothesis 1b: Individual citizens more often use the criticism strategy in their commu-
nications than professional organizations do.

4 Who are the experts, and what counts as expert knowledge?

The complex and dynamic issues of Bpost-normal^ science have led to a situation where no
single expert can provide competent advice on all aspects of a scientific issue (Peters
2008). Thus, it is necessary to rely on different experts and various perspectives to interpret
and evaluate a given scientific problem. From a normative standpoint, as Javeline and
Shufeldt write,
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… there are no guidelines for whose testimony should best represent the state of science
on a given question. Instead, an arbitrary process prevails among both parties of inviting
well-connected or well-known scientists from academia, industry think tanks, and non-
governmental organizations. (2014, pp. 123–124)

In most cases, it is thus difficult to distinguish between expert and non-expert knowledge
(Jasanoff 1987), since the number and type of scientists, experts, and the respective institutions
that produce research have broadened (Maasen and Weingart 2005). According to Stone
(2001), research can be defined as

… a codified, scholarly and professional mode of knowledge production that has its
prime institutional loci in universities, policy analysis units of government departments
or international organizations and private research institutes and is produced by aca-
demics, think tank experts and (policy) professionals. (Stone 2001, cited in Boswell
2009, p. 4)

Thus, two elements define an expert or expert knowledge: (1) the professional mode of
production (i.e., following certain rules and procedural requirements) and (2) the institu-
tional setting (see also Boswell 2009). Following this, definitions of four types of experts/
producers of expert knowledge are distinguished in this study: (1) universities/scientific
associations, (2) governmental scientific agencies/policy research professionals, (3) interna-
tional organizations (i.e., non-governmental organizations)/think tanks, and (4) private
market research institutes.

When looking at different types of civil society and considering hypothesis 1, we can
assume that professional countermovement organizations do not often refer to scientists from
universities, as they will most likely represent the scientific consensus. As described above, it
is more plausible to assume that these organizations have established their own network of
experts who support their opposing views Btypically under the auspices of think tanks^
(Medimorec and Pennycook 2015, p. 598). Therefore, hypothesis 2a states:

Hypothesis 2a: Professional organizations more often use experts from international
organizations / think tanks to legitimate their position than individual citizens do.

Individual citizens, on the contrary, are more likely to criticize scientific consensus.
Because this consensus is mainly represented by universities and governmental scientific
agencies, we can assume that their attacks will focus on these institutions or their
representatives.

Hypothesis 2b: Individual citizens more often criticize experts from universities or
governmental scientific agencies than professional organizations do.

5 Methods and measurement

5.1 Sampling procedure

This study uses a technique which takes the hyperlink structure of the web into account, and
therefore assures that the whole breadth of the countermovement civil society actors’ online
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communication is considered. First, the eight1 most important civil society actors in the field of
climate change in the USA (four climate advocates and four climate skeptics) were identified.
The climate-related pages of these identified actors were then used as source seeds for crawling
software (Govcom.org’s Issue Crawler) which follows internal and external links using a
snowballing technique (for more details see online Appendix A). The result is a network in
which the actors with their websites are the Bnodes,^ and the edges are the hyperlinks between
them.

However, one peculiarity of online communication is that it crosses national borders, as
it is relatively easy for countermovement actors to connect and link to like-minded
organizations in other countries. The discussion analyzed here represents the online discus-
sion about climate change induced by countermovement actors based in the USA. From
there on, it is possible that actors from countries other than the USA are included in our
sample. But, as mentioned above, this transnationality is an essential characteristic of the
online world, and these are the actors who are important and visible in the US-based online
discussion of the topic.

To adjust the network so that it only contained pages that dealt with climate change or
global warming, indexing software (Visual Web Spider) was used that deleted all pages that
did not contain the required keywords.2 Furthermore, we have excluded social networking
services, such as Facebook and Twitter, as they are online platforms rather than actors in the
issue. Finally, all pages that were part of the network were saved. The networks were produced
monthly from June 2012 to May 2013.

Two trained coders coded the position concerning climate change (advocate or skeptic) for
each actor in the network as well as the type of the actor (for more details see online Appendix
A; Krippendorff’s alpha = 0.78). For this study, only skeptical actors belonging to the civil
society were included (N = 108) and divided into two groups (as described above): 21% were
civil society organizations (e.g., The Heartland Institute, The Global Warming Policy Foun-
dation, and the International Climate Science Coalition) and 79% were blogs (e.g., the
aforementioned BWatts Up With That?^ and Judith Curry’s blog). As mentioned above, most
of this sample contains websites from actors stemming from the USA (58%), but other, mainly
English-speaking countries are also included (UK 17%, Australia 8%, Canada 7%, Germany
4%, New Zealand 2%, and Switzerland, Malawi, Mexico, and Norway with one actor each).
Eleven out of the 23 organizations correspond with the skeptical organizations identified by
Farrell (2016). For a complete list of the 108 included organizations and blogs/non-organized
actors, see online Appendix A.

To draw a sample of webpages, to analyze the cited experts and mentioned scientific studies
on the webpages of these skeptical actors, a sampling procedure like Kalton’s (1990) proba-
bility proportional size sampling was used. First, a monthly sample of 35 domains was drawn
from each network; the domains were weighted by their Binlinks,^ so that more prominent
ones had a greater chance of being included in the sample. Second, we randomly selected one
page for each of the 35 domains, which then became part of a quantitative content analysis
coding process (for a more detailed description of the method, see anonymized) to measure the
strategies used.

1 Extensive pre-tests showed that a higher number of Bsource seeds^ (i.e., starting points for the crawler software)
resulted in networks that contained a great amount of noise and were too large to be processed further.
2 „climate changeBor „global warmingBor „Klimawandel*Bor „globale* ErwärmungB, thus resulting in English
and German websites.
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5.2 Measurement of the strategies used

Both strategies can be used in terms of experts (actor-oriented strategy) or in terms of scientific
evidence (i.e., scientific studies or content-oriented strategy); both are described in more detail
below.

Actor-oriented strategy Actor-oriented strategies are defined as the citation of experts or of
scientific institutions/organizations—either to legitimate one’s own standpoint or to criticize
the scientific consensus. To measure this strategy, the coders had to identify the three most
important actors (MIAs) for each webpage who directly or indirectly state a position toward
climate change (N = 529). For all identified, MIAs was then coded to which group the actor
belonged. For this study, only the MIAs who were scientists/experts or scientific institutions/
organizations were relevant (N = 279). According to Stone’s definition (Stone 2001, cited in
Boswell 2009, p. 4), the following types were distinguished:

& Universities/scientific associations (n = 165)
& Governmental scientific agencies (n = 92)
& International organizations/think (n = 22)
& Private research institutes (n = 0)

We coded the MIAs according to whether they stated that climate change occurred or not,
and what causes, consequences, or treatment recommendations they mentioned in the docu-
ment related to climate change. With these variables the actor could be classified as a climate
advocate or a climate skeptic (see online Appendix A for more details).

A Blegitimation^ took place in cases where countermovement civil society actors cited
experts or scientific institutions/organizations that supported their views (i.e., a skeptical actor
who cited a skeptical expert). A Bcritique^ was defined as the citation of an expert or scientific
institution/organization that represented the opposing camp (i.e., a skeptical actor cited an
expert who belonged to the climate change advocates). I assumed that in cases where a
countermovement actor cited an expert or scientific institution/organization that stood for the
scientific consensus, he or she did so in a criticizing manner.3

Content-oriented strategy Content-oriented strategies were defined as those that cited sci-
entific studies or scientific data (e.g., Bscientific studies say that…^ or Bscientific data proves that
…^). Thus, for each countermovement actor, we codedwhether they cited scientific evidence (up
to three times). For each study, we also recorded if the study supported or contradicted
anthropogenic climate change and if the scientific quality of the study was assessed (good
quality, low quality, the research designs/methods/models used are not adequate, etc.).4

For content (the cited scientific studies), a Blegitimation^ was measured in cases where the
countermovement actors cited studies that contradicted anthropogenic climate change. A
Bcriticism^ strategy was measured when a study in support of anthropogenic climate change
was mentioned.

3 The criticism of an actor with an opposing view often does not occur as a direct offense or insult but is
mentioned more implicitly for example by making an actor appear ridiculous or by using a very ironic language
style.
4 The codebook used is available at url (anonymized)
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The coding was completed by six trained coders. Reliability scores for all variables were
satisfactory (Krippendorff’s alpha = 0.79; see online Appendix A for detailed reliability
scores).

In a final step, the coded pages were aggregated so that the final unit of analysis was
countermovement organizations or individual citizens/blogs.5 Within this aggregation step,
coded strategies were aggregated as well. Thus, for each actor and each strategy, three different
utilization types could be distinguished: (1) civil society actors belonging to the countermove-
ment who solely or mostly used one of the strategies, (2) civil society actors belonging to the
countermovement who used the criticism and legitimation strategy in a balanced way, and (3)
civil society actors belonging to the countermovement who did not use any of the strategies.

6 Results

The first research question asks for the frequency of the strategies used by the countermove-
ment civil society actors in their online communication. Of the 108 countermovement actors,
78% used one or both strategies, while only 22% did not use any strategy. Thus, the strategic
use of scientific evidence is an important part of the countermovement civil society actors’
online communication.

Overall, the actor-oriented strategy (67%) is slightly more frequently used than the content-
oriented strategy (55%). Thus, experts (or their institutions) are more often criticized or cited
for legitimation than scientific studies are. Comparing the two different strategies (legitimation
vs. criticism) reveals that the criticism strategy is more important than the legitimation strategy;
members of the countermovement criticize their opponents or scientific findings more often
than they use experts or studies to legitimate their standpoint (Figs. 1 and 2). Additionally, the
results show country-specific variations regarding the actor-oriented strategies; countermove-
ment actors stemming from the USA more frequently use experts to legitimate their views,
whereas skeptical actors from other countries more often attack experts representing the
scientific consensus.

Hypotheses 1a and 1b stated that in their communications, professional organizations more
often use the legitimation strategy than individual citizens do, and that individual citizens more
often use the criticism strategy than professional organizations do. Figures 3 and 4 show that
hypothesis 1a is supported by the results: legitimation is more important for civil society
organizations than for individual citizens. This can explained by the fact that organizations are
embedded in a professional background and that they have the resources to pay experts and to
order studies that will support their standpoints.

For the criticism strategy (hypothesis 1b), the picture is mixed. In actor-oriented strategies,
we see an assumed pattern; in their communications, individual citizens criticize experts who
belong to opposing camp more often than organizations do. For the content-oriented strategy,
however, the relation changes, as criticizing studies in support of anthropogenic climate
change seems to be a technique more often employed by organizations than by individual
citizens. Thus, hypothesis 1b must be rejected.

5 During the sample period of one year, for one actor (the blog BWatts Up With That?^), several different pages
that dealt with climate change were coded. For the analysis, these single pages were aggregated at the actor level.

Climatic Change (2017) 145:523–537 531



As Fig. 4 shows, content-oriented strategies are generally more important for organizations
than for individual citizens. This result can also be explained by the professional background
of the organizations; they have the human resources and the necessary knowledge to conduct
or order studies that will substantiate their own views and to understand and criticize the
opposing camp’s studies.

Overall, civil society actors criticized studies that supported the scientific consensus 112
times. Out of these, they criticized the scientific quality (methods and models used, quality of
the data, etc.) of 29% of the studies. For the remaining 71%, there was no quality assessment.

For the type of experts that were cited, hypothesis 2a assumed that professional organiza-
tions more often use experts from international organizations/think tanks to legitimate their
position than individual citizens do. Overall, professional organizations cited 25 experts for
legitimation. This group included 14 experts from universities (56%), 5 from (governmental)
scientific agencies (20%), and 6 from international organizations or think tanks (24%). In
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comparison, individual citizens/non-organized actors cited 67 experts to legitimate their
standpoints: 38 were from universities (57%), 24 from governmental scientific agencies
(36%), and 5 from international organizations or think tanks (7%). Hypothesis 2a, thus, is
supported by the data that civil society organizations cite more experts from international
organizations/think tanks than individual citizens do. The results also reveal, however, that
scientists and universities are the most important experts for both groups to legitimate their
views. This is surprising, particularly because the overwhelming majority of scientists share
the scientific consensus that climate change occurs and that humans have at least some impact
on global warming.

The question that arises from these results is which scientists are used for legitimation
purposes. In other words, do countermovement actors rely on a small group of scientists and
cite the same persons all the time, or are they able to return to a wide range of scientists to
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legitimate their positions? Taking a closer look at the scientists who were cited for legitimation
purposes (n = 52) reveals that civil society actors cited 41 different scientists with various
university affiliations; in 11 cases, only unspecified groups of Bscientists^ or Bstudy authors^
were mentioned. This reveals that countermovement actors seem to be very successful in
establishing their own network of scientists within universities.

Hypothesis 2b stated that individual citizens more often criticize experts from universities
or governmental scientific agencies than professional organizations do. Overall, individual
citizens criticized 145 experts (57% from universities, 37% from governmental scientific
agencies, and 6% from international organizations/think tanks). Professional organizations
criticized 44 experts (66% from universities, 27% from governmental scientific agencies, and
7% from international organizations/think tanks). The results show that both types of civil
society actors mostly criticize experts from universities or governmental scientific agencies.
Thus, hypothesis 2b must be rejected.

7 Discussion

The key research question in this study asked how scientific experts and scientific evidence are
used by climate change skeptics in their online communication. Overall, the results show that
the criticism strategy is more commonly used than the legitimation strategy and that mostly
legitimation as well as criticism is realized through reference to certain scientific actors or
experts.

Comparing the different actor types of civil society reveals that the legitimating function of
experts and scientific evidence is more important for organizations. Further, organizations
criticize scientific studies more often, whereas individual citizens direct their criticism more at
the experts themselves. These differences in the communication strategies can be explained by
the more institutionalized backgrounds and the larger financial resources that organizations
wield, as they can afford to pay their own experts or to conduct their own studies (or to order
them). Organizations also have the know-how to understand the scientific background and to
criticize individual aspects of studies. For individuals, even if they are influential bloggers, it is
easier to criticize a person and to discredit his or her credibility.

Analysis of the type of experts that organizations use for legitimation purposes shows that
countermovement organizations rely on a broad network of scientists. Contrary to the prior
assumptions, organizations do not have to depend on think tanks or other organizations that
support their views. As Peters (2008) notes, public opinion on scientific consensus can only be
disrupted by counter-expertise. From a normative perspective, this development is dangerous,
as it can undermine scientific consensus. The citation of scientists working at different
universities spreads a solid and credible image and has the potential to persuade a certain
percentage of the public (see also van der Linden et al. 2017).

The communication strategies identified in this study may have different impacts on the
public perception of climate change and on the experts themselves. First, they help emphasize
uncertainty as they promote controversy. Given its low access barriers, online communication
offers many possibilities, particularly for countermovement actors, to campaign for their cause,
especially to discredit their opponents. This finding gains relevance as more people search for
information online (National Science Board 2016). From a normative standpoint, this visibility
online may be problematic since Bto the outside world, seeing the debate through the prism of
the Internet, it would not be obvious that the mavericks were doing anything out of the
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ordinary in respect of their science^ (Collins 2014, p. 725). Second, the criticism of experts,
scientific institutions, or scientific evidence that represent the consensus regarding anthropo-
genic climate change is highly problematic for the experts themselves, as they bear the risk of
losing their credibility within their own community or in the public debate the issue. Addi-
tionally, studies have shown that distrust in scientists leads to a rejection of evidence (Cook
and Lewandowsky 2016). As shown in the experiments conducted by Cook et al. (2017) and
van der Linden et al. (2017), inoculation could be an effective way of neutralizing the effects of
such misleading information about climate change and to Bprotect^ the Bpositive effect of the
consensus message in the presence of counterinformation^ (van der Linden et al. 2017, p. 4).
Inoculation in this context means, for example, that journalists explain to their readers that
there are special techniques and strategies (e.g., the use of fake experts or legitimation and
criticism strategies, as defined in this study) aimed at creating uncertainty and doubt in the
scientific evidence about climate change.

The frequent use of the criticism strategy shows that the theoretical extension of the
symbolic use of research through a criticizing function seems to be a very fruitful approach.
The use of experts and expert knowledge as critique should therefore be integrated into a wider
theory of the utilization of research/evaluation, and should be considered in further research.
Additionally, our results reveal country-specific differences. As there is a powerful counter-
movement in the USA, it seems plausible that countermovement actors would find experts in
the USA who they can cite to legitimate their viewpoints. Research in the future should
consider these contextual factors and the specific structure of the discourse about a certain
issue within a country to develop more insights regarding how these aspects may influence the
strategic use of scientific knowledge. This study focuses on the US context. However, research
has shown that the online networks of the skeptical countermovement in other countries are
strongly influenced by US actors (see, e.g., Häussler et al. 2017). This transnational focus of
domestic debates about climate change presents the USA with a pioneering role and it seems
plausible to assume that the strategies used by the US countermovement may serve as a model
for skeptical actors in other countries.

A limitation of the present study is its focus on civil society actors. Although this group is
especially relevant, it would also be interesting to examine other more established actor types
(e.g., politicians) of the countermovement, including their utilization of experts and expert
knowledge to create uncertainty.

Overall, the countermovement’s use of the strategies described in this paper show that
climate change still is a politicized scientific issue. The skeptics try to convey the impression
among the public that there are still conflictual positions within science and as such try to
undermine the actually existing scientific consensus.
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