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ABSTRACT

ARTICLE HISTORY

This research provides evidence for echo chamber eﬀects by investigating
blog consumption patterns of audiences in the climate change
blogosphere. The aim of this research was to assess whether audiences
with low climate change risk perceptions primarily consume climate
sceptical blogs and audiences with high climate change risk
perceptions primarily consume climate mainstream blogs. Audience
members participated in a self-administered survey that measured a)
their climate change risk perceptions, b) whether they visit climate
mainstream and/or sceptical blogs, c) how many days a month, and d)
how much time they typically spend on a blog during a visit. Consistent
with expectations, ﬁndings reveal that audience members (N = 760)
with high risk perceptions primarily consume climate mainstream blogs
and audience members with low risk perceptions primarily consume
climate sceptical blogs. Implications for research and practice are
discussed.
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1. Introduction
There is still no clear consensus on whether the internet contributes to audience fragmentation and
polarization or not, as studies often reveal mixed evidence (Dahlgren, 2018). On the one hand,
internet may increase exposure to content that is not in line with audiences’ pre-existing views
(Dubois & Blank, 2018), which in turn contributes to deliberation and therefore can have a depolarizing eﬀect. On the other hand, “echo chambers” may organize the media environment in such
a way that audiences are mostly exposed to content that is in line with their pre-existing views
(Colleoni et al., 2014; Jamieson & Cappella, 2008; Sunstein, 2017), which in turn reinforces existing
beliefs and therefore can foster processes of polarization.
The climate change debate is polarized, with on one side the “climate mainstream” that support
the mainstream scientiﬁc consensus on climate change, and on the other side “climate sceptics” that
reject this position. The role of bloggers and commenters in processes of polarization in the climate
change blogosphere has been extensively investigated. Echo chamber eﬀects and polarization
around climate change strongly manifest in blog posts (Brüggeman et al., 2020; Elgesem et al.,
2015; Kaiser, 2017; Poberezhskaya, 2018), hyperlinking (Elgesem, 2019; Kaiser & Puschmann,
2017), and interactions in comment threads (Edwards, 2013; Van Eck et al., 2020). Moreover,
blogs form an integral part of sceptics’ communication strategy (Lewandowsky et al., 2019).
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However, the role of audiences in processes of polarization in the climate change blogosphere has
been paid less attention to. Thus, although much is known about polarization in terms of “production”, virtually no studies have yet investigated polarization in the climate change blogosphere
in terms of “consumption”.
More generally, little research has focused on audiences’ online media “consumption” on climate
change. Research has primarily focused on “production” by investigating online interactions about
climate change and the existence of echo chambers (see e.g. Walter et al., 2018; Williams et al.,
2015). This lack of research on audiences’ actual online media consumption is remarkable, given
the academic concern about whether audiences’ customized online media diets contribute to processes of audience fragmentation and polarization (Jamieson & Cappella, 2008; Sunstein, 2017).
Therefore, acquiring a better understanding of audiences’ climate change blog consumption is crucial, as potential echo chamber eﬀects reinforce sceptical views on climate change, which potentially
hinder public support for climate action.
Therefore, the current research aims to provide insight into echo chamber eﬀects in the climate
change blogosphere, by investigating whether blog audiences solely consume climate change blogs
that are in line with their climate change risk perceptions (i.e. echo chambers) or whether they consume content on both sides of the spectrum. More speciﬁcally, this research investigates whether
audiences with low climate change risk perceptions primarily consume climate sceptical blogs
and audiences with high climate change risk perceptions primarily consume climate mainstream
blogs.

2. Method
The current research is designed as a cross-sectional study, employing a survey for data collection
(see supplement 1), which was disseminated via English-language climate mainstream blogs for
their audiences to ﬁll out. This study was part of a larger research project that investigates the
climate change risk perceptions of audiences in the climate change blogosphere. Only blog consumption data in relation to climate change risk perceptions are reported here.
2.1. Materials and procedure
The project proposal was reviewed and approved by the Social Sciences Ethics Committee of
Wageningen University & Research (WUR) and preregistered on AsPredicted (#28868 https://
aspredicted.org/xe7xj.pdf). The survey was pilot tested to reﬁne the language and order of
items of the survey. In total, 66 English-language blogs were identiﬁed (e.g. via blog rolls and
Google) and approached via email or via a post in the comment sections and 12 climate mainstream blogs ultimately published the survey on their website, e.g. RealClimate, … And Then
There’s Physics, and HotWhopper (see supplement 2). Out of the 66 blogs, 29 climate sceptical
bloggers were invited, but none of them wanted to participate or responded to the invitation. 832
audience members participated in the survey between the 8th of October and 8th of November,
2019. Please see the socio-demographic characteristics of the sample in Table 1. The sample
mostly consisted of males, who were 55 or older, highly educated, and left-wing. With 43.5%,
the United States was the most frequently reported country of residence.
2.2. Measures
2.2.1. Climate change risk perceptions
Climate change risk perceptions were measured with the eight-item scale of Van der Linden (2015).
Only minor adjustments were made to tailor the items to an international audience. All items were
rated on a 7-point Likert scale. An example of an item is: “How concerned are you about climate
change?” A reliable scale was obtained (M = 5.59, SD = 1.55, α = 0.96).
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Table 1. Overview of socio-demographic characteristics sample.
Socio-Demographic Characteristics
1. Gender
Female
Male
2. Age
24 or younger
25–34
35–44
45–54
55–65
66 or older
3. Country of residence
United States
United Kingdom
Australia
Canada
The Netherlands
Other
4. Highest Level of Education
No qualiﬁcation
High school degree or equivalent
Vocational degree or equivalent
Bachelor’s degree or equivalent
Master’s degree or equivalent
Doctoral degree
Prefer not to answer
5. Political Views
Left-wing
Right-wing

Valid Percent
10.8%
89.2%
2.8%
6.5%
8.7%
17.6%
32.2%
32.2%
43.3%
13.1%
9.1%
7.0%
4.2%
23.3%
1.5%
6.2%
5.7%
27.3%
31.1%
26.6%
1.6%
83.7%
16.3%

2.2.2. Climate change blog consumption
Measuring audiences’ climate change blog consumption was operationalized by investigating a)
whether audiences visit blogs (Y/N), b) how many days a month (range 0–31 days), and c) how
much time they typically spend on a blog during a visit (range: 0–12 h). These three items were
used to assess both audience members’ climate sceptical blog consumption and their climate mainstream blog consumption, i.e. a total of six items. Importantly, skip logic was applied if respondents
answered “no” to the item asking whether they visit the aforementioned blogs.

2.3. Statistical analysis
Respondents with missing data (N = 72) for the risk perceptions scale or blog consumption items
were removed from the dataset1, which resulted in a ﬁnal dataset of N = 760. Because Cronbach’s
alpha for the risk perceptions scale was suﬃcient, the mean item score was calculated for this scale.
Subsequently, mean item scores were dichotomized. Based on the semantics of the response
options, we reasoned that low risk perceptions ranged from the responses “not at all” to “somewhat”
and high risk perceptions corresponded to the higher response options of the risk perception items.
As a result, 0 indicated “low climate change risk perceptions” (mean item score 1 ≤ 5, N = 142) and
1 indicated “high climate change risk perceptions” (mean item score 5 > 7, N = 618). The main
results proved robust when the mean item scores were dichotomized on the basis of a median
split (median = 6.14).
After the descriptive statistics, Phi’s correlations were computed to investigate the bivariate
relationship between the dichotomized risk perceptions and whether audience members visit mainstream/sceptical blogs. Pearson’s correlations were computed to investigate the bivariate relationships between the dichotomized risk perceptions and number of “visits a month” and “duration
of visits” in hours. Third, a Chi-square test of independence was conducted to assess whether

4

C. W. VAN ECK ET AL.

audience members with high risk perceptions are more likely to visit climate mainstream blogs than
audience members with low risk perceptions. The same analysis was conducted for visits to climate
sceptical blogs. Fourth, independent-samples t-tests were conducted to compare how many days a
month, as well as how many hours per visit, audience members with low and high risk perceptions
visit climate mainstream blogs, if they have answered yes to the question whether they visit climate
mainstream blogs. Both t-tests were also run for visits to climate sceptical blogs, for those respondents that indicated they visit climate sceptical blogs. All of the analyses were conducted with IBM
Statistics (version 25).

3. Results
3.1. Descriptive statistics
Overall, 618 respondents (81%) reported “high climate change risk perceptions” and 142 respondents hold “low climate change risk perceptions” (19%). Due to the skip logic in the survey, sample
sizes vary for “visits a month” and “duration of visits” (See Table 2).
3.2. Correlations
There was a positive correlation between audience members’ climate change risk perceptions and
whether they visit climate mainstream blogs (r = 0.17, p <.001) and how many days a month they
visit these blogs (r = 0.21, p <.001), but not for duration of visits in hours (r = 0.04, p = .25). Thus, as
expected, higher climate change risk perceptions were associated with higher consumption of
climate mainstream blogs.
In addition, there was a negative correlation between audience members’ climate change risk
perceptions and whether they visit climate sceptical blogs (r = −.34, p <.001), how many days a
month they visit these blogs (r = −.51, p < .001), and for how many hours (r = −0.19, p < .001).
Thus, also as expected, lower climate change risk perceptions were associated with higher consumption of climate sceptical blogs.
3.3. Evaluating audience members’ climate blog consumption
3.3.1. Visitation (Y/N)
A Chi-square test of independence was conducted to assess whether audience members with high
risk perceptions are more likely to visit climate mainstream blogs than audience members with low
risk perceptions. Indeed, 96% (N = 593/618) of the audience members with high risk perceptions
visit climate mainstream blogs, while 86% (N = 122/142) of the audience members with low risk
perceptions visit climate mainstream blogs, a signiﬁcant diﬀerence with X2(1, N = 760) = 20.89,
p < .01, φCramer = .17.
For climate sceptical blogs, results showed that 83% (N = 118/142) of the audience members with
low risk perceptions visit those blogs, opposed to 40% (N = 245/618) of the audience members with
high risk perceptions. Again, this is a signiﬁcant diﬀerence, X2(1, N = 760) = 87.39, p < .01, φCramer
= .34.
Table 2. N, means, and standard deviations.
Climate Mainstream Blog Consumption
N
Mean
SD

Climate Sceptical Blog Consumption

Visitation (Y/N)

Visits a month

Duration of visits

Visitation (Y/N)

Visits a month

Duration of visits

760
94% (Y)
.23

715
17.66
10.40

715
1.11
1.39

760
48% (Y)
.50

363
8.76
9.78

363
.87
1.42
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3.3.2. Visits a month
With regards to how many days a month audience members visit climate mainstream blogs, the
t-test showed a signiﬁcant diﬀerence between audience members with low climate change risk perceptions (N = 122, Mlow = 13.72) and high risk perceptions (N = 593, Mhigh = 18.46); Mdiﬀ = −4.73,
95% CI [−6.74, −2.73], (t(713) = −4.64, p < .01, Cohen’s d = −0.46. In other words, of the audience
members that visit climate mainstream blogs, audience members with high climate change risk perceptions visit those blogs almost ﬁve more days a month than audience members with low climate
change risk perceptions.
Similarly, of the audience members that visit climate sceptical blogs, audience members with low
climate change risk perceptions (N = 118, Mlow = 15.16) visit those blogs approximately 9 more days
a month than audience members with high climate change risk perceptions (N = 245, Mhigh = 5.68);
Mdiﬀ = 9.48, 95% CI [7.36, 11.59], t(184) = 8.83, p < .01, Cohen’s d = 1.03. Levene’s test indicated
unequal variances (F = 36.38, p = <0.001), so degrees of freedom were adjusted from 361 to 184.
3.3.3. Duration of visits
With regards to the duration of visits in hours to climate mainstream blogs, there was no signiﬁcant
diﬀerence in scores for audience members with low and high risk perceptions (N = 122, Mlow = 0.96;
N = 593, Mhigh = 1.14; Mdiﬀ = −.17, 95% CI [−.44, 0.10], t(713) = −1.24, p = .22, Cohen’s d = −0.13).
With regards to the duration of visits in hours to climate sceptical blogs, there was a signiﬁcant
diﬀerence in scores between audience members with low climate change risk perceptions (N = 118,
Mlow = 1.18) and high risk perceptions (N = 245, Mhigh = 0.72,); Mdiﬀ = 0.47, 95% CI [0.15, 0.78], t
(223) = 2.92, p < .01, Cohen’s d = 0.33. Levene’s test indicated unequal variances (F = 4.54, p =
0.03), so degrees of freedom were adjusted from 361 to 223. Of the audience members that visit
climate sceptical blogs, audience members with low climate change risk perceptions visit climate
sceptical blogs approximately 30 min longer than audience members with high risk perceptions.

4. Discussion & conclusion
The aim of the current research was to provide insight into echo chamber eﬀects in the climate
change blogosphere, by investigating whether blog audiences solely consume climate change
blogs that are in line with their climate change risk perceptions (i.e. echo chambers) or whether
they consume content on both sides of the spectrum. Our results indeed suggest that audience
members with low climate change risk perceptions primarily (but not solely) consume climate
sceptical blogs and audiences with high climate change risk perceptions primarily (but not solely)
consume climate mainstream blogs. We quantiﬁed audiences’ blog consumption in terms of a)
whether they visit climate mainstream and/or sceptical blogs, b) how many days a month, and c)
how much time they typically spend on a blog during a visit.
For climate sceptical blog consumption, all associations with risk perceptions were signiﬁcant
and in the expected direction. Moreover, all results were signiﬁcant for audience members’ climate
mainstream blog consumption, except for the time spent on a blog during a visit. Thus, audience
members with high risk perceptions primarily consume climate mainstream blogs in comparison to
audience members with low risk perceptions. In contrast, audience members with low risk perceptions primarily consume climate sceptical blogs in comparison to audience members with high risk
perceptions. In other words, besides the fact that polarization manifests in climate change blog content, audiences’ climate change blog consumption also provides potential evidence for echo
chamber eﬀects. Echo chamber eﬀects potentially occur as audience members primarily consume
content that coincides with their pre-existing climate change risk perceptions. While a strict
deﬁnition of echo chambers does not allow for any kind of counter-attitudinal exposure, we
posit that it is in reality more often the case that audiences are disproportionality exposed to one
view versus another, as is the case here.

6

C. W. VAN ECK ET AL.

However, one needs to bear in mind that the sample was self-selected. The sample mostly consisted of males, who were 55 or older, from the United States, highly educated, and left-wing. Matthews (2015) earlier showed that climate sceptical blog commenters reported high levels of
education; yet, more research is needed to conﬁrm whether this sample is representative for climate
change blog audience members. Moreover, the research shows that respondents spend relatively
large amounts of time on these blogs. Respondents with more time on their hands were potentially
overrepresented in the sample. Nonetheless, if this was the case, the research is still important, as
this group of respondents is particularly prone to becoming polarized and more extreme in their
views.
These results add to our understanding of processes of polarization in the climate change blogosphere (Edwards, 2013; Elgesem et al., 2015; Kaiser, 2017; Poberezhskaya, 2018; Van Eck et al., 2019;
Van Eck et al., 2020) and, more broadly, provides potential evidence for online echo chamber eﬀects
(Colleoni et al., 2014; Dahlgren, 2018; Sunstein, 2017). Our results are important, as climate sceptical echo chambers could potentially reinforce climate scepticism and threaten collective action on
climate change amongst blog audience members. More generally, these results suggest that online
media could potentially be a breeding ground for polarization and extremism (Sunstein, 2017).
Moreover, processes of polarization are not only at play in the production of online content, but
also in the consumption of this content. Thus, polarization needs to be understood as a multidimensional concept that manifests in diﬀerent shapes and forms (DiMaggio et al., 1996).
Climate mainstream bloggers should therefore go beyond their blogs if they want to communicate with climate sceptical audiences (Walter et al., 2018). For example, they could actively engage
with alternative viewpoints in deliberative open forums, in which civil discussions and exchanges of
ideas take place (Williams et al., 2015). Alternatively, climate bloggers could invest in attracting a
more diverse audience, as the current research shows that respondents do not solely visit blogs that
coincide with their own views. However, Bail et al. (2018) ﬁnd that exposure to opposing views on
social media could also foster political polarization. Hence, we deem investigating the eﬀects of echo
chambers on climate change polarization more extensively an important direction for future
research.
Furthermore, Lewandowsky et al. (2019) demonstrated in an experiment that blog audiences’
perceptions are partially shaped by the degree that comments accept the opinion expressed in
the blog post. In line with this research, Walter et al. (2018) showed how user comments on websites
of news outlets serve as echo chambers. Hence, another critical research direction would be investigating to what extent climate change blog comments are consistent with the blogs’ scientiﬁc position and its audiences’ risk perceptions on climate change. In addition, Van Eck et al. (2020)
showed how commenters on climate change blogs mostly used polarizing interaction strategies.
The current research does not shed light on how audience members engage with climate change
blogs. Thus, a future research direction would be investigating to what extent and how audience
members engage with climate change blogs when they consume content. Lastly, this research
does not reveal what other sources of information about climate change audience members consume. Future research should therefore inquire whether and to what extent the potential echo
chamber eﬀect that we have established here extends to other sources of information.
This study has, of course, limitations. First, the survey was not published on any climate sceptical
blog. As a result the range was restricted; audience members with high climate change risk perceptions were overrepresented in this research. Nevertheless, we expect that including more audience
members with low risk perceptions that solely visit climate sceptical blogs in the sample would
strengthen, not weaken, the associations reported here. However, more research is needed to provide evidence for this hypothesis. Second, the research is subject to social desirability and memory
biases, since the data is self-reported. Importantly though, in the event that respondents coordinated their responses to insert noise into the data (Lewandowsky et al., 2013), such results
would likely have surfaced in the analysis. Lastly, as the research is cross-sectional, no causality
can be inferred between climate change risk perceptions and audiences’ climate change blog

ENVIRONMENTAL COMMUNICATION

7

consumption. The fact that audiences with low risk perceptions also visit climate mainstream blogs
is noteworthy but does not necessarily contradict an echo chamber eﬀect as in relative terms blog
consumption remains fairly segregated. Having said this, whilst suggestive, we cannot provide causal evidence of echo chamber eﬀects.

Note
1. “No formal a priori exclusion criteria” were preregistered. Thus, this decision was made after the data was
collected. Further, we preregistered that the current research was exploratory. Instead of ANOVA, we report
Chi-square and t-tests here given that we only have two groups.
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