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Climate Change Consensus Messages May Cause Reactance in
Conservatives, But There is No Meta-Analytic Evidence That They
Backfire
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ABSTRACT
Recent studies suggest climate change consensus messages may cause
psychological reactance for conservatives. However, it remains unknown
how much this reactance impacts the effectiveness of consensus
messaging. Using data from a recent meta-analysis on climate change
interventions, the current paper seeks to add context to the debate
over reactance. We integrated data from 20 experiments (N = 19,200
participants) that test how consensus messages (compared to a control
condition) impact climate change attitudes. The effect of consensus
messages on attitudes was small yet statistically significant and positive
(g = 0.09), and not significantly moderated by political affiliation.
Moreover, the moderating role of political affiliation was similar for
consensus messages compared to other interventions for climate
change attitudes. While conservatives may experience resistance to
consensus messages, there is little meta-analytic evidence that
consensus messages backfire.
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Recent polling data suggests that 58% of Americans agree “most scientists” think that global warm-
ing is happening, and about 20% of Americans say that over 90% of climate scientists think that
human-caused global warming is happening (Leiserowitz et al., 2020). Although these percentages
have been increasing over the past decade, public opinion still falls short of the actual percentage of
climate scientists who believe that human-caused global warming is happening, popularized as the
97% consensus (Cook et al., 2013). Because of this discrepancy, scholars have used scientific con-
sensus as a tool to influence climate change attitudes, with evidence that consensus messages have a
substantial effect on perceived scientific consensus and smaller impacts on downstream climate
change attitudes (i.e. a cascading effect; van der Linden, 2021). However, there are still theoretical
and methodological questions about the effectiveness of consensus messaging (Landrum & Slater,
2020).

Recent research has found that consensus messages may spark psychological reactance, which is
a psychological state that typically includes anger and counterarguing in response to attempted per-
suasion (Rains, 2013). Specifically, Ma et al. (2019) found that climate skeptics, and particularly
those who identify as Republican or Independent, report increased feelings of psychological
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reactance in response to a climate change consensus message. Moreover, Ma et al. (2019) reported a
significant indirect effect of consensus message on support for mitigation policy among Republican
and Independent climate skeptics, where the consensus message (compared to no message) led to
less support for policy via increased reactance. In response, van der Linden et al. (2019) argued that
consensus messages do not cause psychological reactance, though they found that conservatives saw
consensus messages as more manipulative than did liberals (for more context and a counter
response, see Dixon et al., 2019). Recently, Chinn and Hart (2021) sought to adjudicate the debate
on reactance by testing different designs (used by the two previous studies). They found that par-
ticipants who saw consensus messages reported more psychological reactance than those who did
not see any message, and importantly, that the effect was driven by Republican participants. A
response to this most recent paper argues that their results may not be strong evidence of reactance,
pointing out the limited effect sizes of the political interaction (van der Linden et al., 2021). Taken
together, these recent findings provide some evidence that seeing a consensus message leads con-
servatives to feel psychological reactance, but the strength and even presence of this reactance is still
debated (for a longer discussion about how to reconcile the discrepant findings, see Bayes et al.,
2020).

While compelling, the reactance debate leads to a few questions. What are the implications of
increased psychological reactance? If consensus messages spark reactance, what effect does this
reactance have on climate change attitudes? Though Ma et al. (2019) report a significant negative
indirect effect of consensus message on policy support, the total effect of consensus message on pol-
icy support is unknown. Additionally, none of the other studies on reactance report impacts of the
consensus message on climate change attitudes, like support for policy. As van der Linden et al.
(2021) note in their response to Chinn and Hart (2021), the importance of reactance is dependent
upon how consensus messages ultimately impact climate change attitudes.

To help answer the question about the implications of psychological reactance, we take advan-
tage of our recent meta-analysis that investigates the effectiveness of interventions for climate
change attitudes (Rode, Dent, et al., 2021). Though we included a variety of intervention types
in the meta-analysis (e.g. emotion, morality), consensus messaging had the most independent
samples (20). Therefore, we use these data to investigate: (1) the overall effect of consensus messages
on climate change attitudes, (2) if consensus messages are less effective for conservatives than for
liberals, and (3) if consensus messages are particularly effective or ineffective compared to other
types of interventions. The answers to the second and third questions allow us to contextualize
the extent of the problem of psychological reactance: Howmuch harm is being caused by consensus
messages? If the psychological reactance caused by these messages is problematic, then we would
expect consensus messages to be less effective for conservatives than for liberals and potentially
even backfire (i.e. lead to worse outcomes for conservatives than no message). Additionally, we
might expect consensus messages to be particularly ineffective for conservatives compared to
other types of interventions. We analyze and interpret these data to help contextualize the impli-
cations of psychological reactance from consensus messages.

Method

The full details of the meta-analysis can be found in the original paper (Rode, Dent, et al., 2021).
Here, we report on the details related to consensus messaging specifically. There were three
inclusion criteria for the meta-analysis: (1) random assignment of participants into study con-
ditions, (2) a control condition where participants did not receive an intervention related to climate
change, and (3) a measure of climate change attitudes after the experimental manipulation. Because
the focus of the meta-analysis was on climate change attitudes in the U.S., studies were excluded if
they did not include U.S. participants exclusively. The search was conducted in 2019 and early 2020,
with the population of studies limited to those available in 2019 or earlier.
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Included studies were coded for a variety of characteristics, including intervention type. Two
trained coders described each intervention and placed it into one of several pre-specified categories.
Relevant for the current analysis, many interventions (21%) were classified as consensus-based
messages. For analyses, we excluded interventions that provided misinformation, or messages
designed to lead to climate change skepticism (labeled as negative interventions in the original
paper). Additionally, we excluded interventions that included both misinformation and consensus
messages (labeled as mixed interventions in the original paper). Therefore, all interventions in the
current analysis included a consensus message, and some of the interventions included additional
information (full dataset: https://osf.io/a39hv/).1

To test the effect of political affiliation, effect sizes were calculated separately for the full sample,
liberals/Democrats, conservatives/Republicans, and moderates/Independents. When studies
reported both political party and ideology, we used political party in the effect size calculation.
Though the measure of political affiliation includes effect sizes calculated based on either political
party or ideology, we will refer to the three groups as liberals, conservatives, and moderates.

In the full meta-analysis, studies included a range of types of climate change attitudes. In the
analysis of consensus studies, most effect sizes consisted of a measure of belief that climate change
is happening (18 effect sizes, 19%), belief that climate change is human-caused (28 effect sizes, 30%),
risk (18 effect sizes, 19%), or support for policy (18 effect sizes, 19%). Fewer studies included
measures of concern or worry (9 effect sizes, 10%) and other attitudes (2 effect sizes, 2%).

Analyses

Effect sizes were calculated as the average climate change attitude score for the intervention group
(consensus message) minus the control group (no consensus message), calculated with Hedges’ g to
adjust for small samples (Lakens, 2013). Effect sizes were calculated such that stronger positive
effect sizes corresponded to stronger climate change attitudes in the consensus message group com-
pared to control (e.g. more belief). Because studies could include multiple treatments (sharing the
same control condition) and multiple dependent variables (same people responding to multiple
dependent variables), the calculated effect sizes were not independent. Therefore, we used robust
variance estimation (RVE) to account for these dependent effect sizes, using a correlated effects
model and the corresponding weighting scheme (Hedges et al., 2010). For moderation by political
affiliation, we used the Approximate Hotelling-Zhang (AHZ) test (Tipton & Pustejovsky, 2015). In
RVE, the estimate of between-study variance (T2) assumes a common correlation; we used the
default correlation of .80 but report sensitivity tests (i.e. using correlations of 0 and 1) in the Sup-
plemental Materials (the pattern of results is the same). We analyzed the data using the robumeta
package in R (Fisher & Tipton, 2015).

Results

A total of 16 reports included consensus message interventions, consisting of 20 independent
samples, 93 effect sizes (before separating by political affiliation), and 19,200 participants. Overall,
consensus messages had a small but statistically significant positive effect on attitudes, g = 0.09, 95%
CI [0.05, 0.13], t(4.40) = 5.58, p = .004. This effect size is similar to that of other interventions aimed
at climate change attitudes (Rode, Dent, et al., 2021). Importantly, political affiliation was not a sig-
nificant moderator of effect size for consensus message interventions, F(6.65) = 0.89, p = .45 (Figure
1).2 There was not a statistically significant difference between the average effect sizes for liberals
and conservatives, b = 0.05, 95% CI [−0.03, 0.12], t(7.65) = 1.41, p = .20.

To investigate how consensus messages compare to other interventions, we calculated the esti-
mated effect sizes separated by political affiliation for consensus studies as well as for all interven-
tions in the original meta-analysis (excluding consensus studies). If consensus messages uniquely
spark reactance in conservatives, we might expect that the effect of political affiliation differs
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between consensus interventions and other interventions. However, the pattern of effect sizes for
non-consensus interventions is the same: effect sizes were slightly larger for liberals (g = 0.082)
than for conservatives (g = 0.076), but this political difference was not statistically significant, b =
0.01, 95% CI [−0.07, 0.08], t(26.52) = 0.16, p = .88 (Table 1). To formally test how consensus mess-
ages compare to other interventions, we used the full dataset (including all interventions) and con-
ducted a meta-regression to test the interaction of political affiliation and intervention type (dummy
coded with consensus messages as 1 and all other interventions as 0). There was not a significant
interaction effect, F(14.00) = 0.75, p = .49.

Discussion

Given that recent studies suggest conservatives feel psychological reactance in response to con-
sensus messages, we took advantage of meta-analytic data to evaluate the implications of this
reactance on climate change attitudes. Though effect sizes were slightly larger for liberals
than for conservatives, the difference was not statistically significant. Furthermore, the pattern
of political differences was not statistically significantly different between consensus messages
and other interventions, suggesting that consensus messages are not uniquely ineffective
among conservatives.

Figure 1. Effect Sizes Separated by Political Affiliation. Note: The transparency of effect sizes reflects their weight (divided into ten
weight classes). Error bars are 95% prediction intervals around the estimated effect size for each political group based on the
meta-regression model. The t distributions have a mean equal to the estimated effect size for each group and standard deviation
equal to

����������

SE2 + T2
√

.

Table 1. Estimated effect sizes split by political affiliation and intervention type.

Intervention type g df 95% CI 95% PI p k n

Consensus
Conservatives 0.06 7.65 [−0.003, 0.13] [−0.06, 0.19] .06 93 20
Moderates 0.08 7.65 [0.01, 0.14] [−0.04, 0.20] .02 93 20
Liberals 0.11 7.65 [0.06, 0.16] [−0.01, 0.23] .002 93 20
All other interventions
Conservatives 0.08 26.68 [0.02, 0.13] [−0.07, 0.22] .01 217 53
Moderates 0.09 25.34 [0.06, 0.13] [−0.04, 0.23] <.001 200 51
Liberals 0.08 25.71 [0.04, 0.12] [−0.06, 0.22] <.001 209 52

Note: g = estimated effect size; df = degrees of freedom; k = number of effect sizes; n = number of independent samples; PI =
prediction interval, calculated using the formula in Borenstein et al. (2009). p-values indicate if the estimated effect size is stat-
istically significantly different from zero. Expanding to three digits highlights the slight difference between liberal and conser-
vative effect sizes for non-consensus interventions: liberals g = 0.082, conservatives g = 0.076.
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How much of a role does psychological reactance play in consensus messaging studies? On one
hand, it seems that consensus messages are not very effective for conservatives. This could be
explained by the psychological reactance caused by these messages. Yet consensus messages are
not very effective for liberals either, with no significant difference between the two groups. Either
liberals are also feeling reactance to the messages, or consensus messages are limited in their overall
effectiveness for people across the political spectrum. Importantly, consensus messages are not
unique in their limited effectiveness, with effect sizes very similar to other interventions (and similar
to the expected effect of consensus messages on downstream attitudes like policy support; van der
Linden, 2021).3

We found no meta-analytic evidence that consensus messages backfire or negatively impact cli-
mate change attitudes for conservatives. This finding is in line with other research on political issues
that finds counterattitudinal messages do not influence attitudes in the opposite direction of the
message (Guess & Coppock, 2020). Although research in motivated reasoning finds that being skep-
tical of counterattitudinal information is common among both liberals and conservatives (Ditto
et al., 2019), there is a distinction between backfire – where counterattitudinal information actually
strengthens pre-existing attitudes – and resistance to counterattitudinal information. The current
meta-analytic data seem to be more in line with resistance, where psychological reactance among
conservatives is reflective of a typical response to counterattitudinal information, rather than the
root of backfire.

The meta-analytic evidence should be interpreted in light of some limitations (see the original
paper, for a longer discussion). First, the meta-analysis was not conducted for consensus messaging
specifically, but for interventions more broadly. Therefore, we did not collect information specific
to consensus messaging (e.g. perceived consensus). Second, the data are all from 2019 or earlier,
leaving questions about the effectiveness of newer consensus messaging studies. Third, with only
20 independent samples, the current analysis had low statistical power to detect differences between
groups. A potentially meaningful difference between conservative and liberal effect sizes could be
statistically significant in an analysis with more statistical power, though the magnitude of differ-
ence across these 20 samples indicates that power alone is likely not driving the nonsignificant
finding. Moreover, even a significant difference between liberals and conservatives would not
necessarily imply backfire unless the estimated effect size was negative for conservatives. Fourth,
as is the case with all meta-analyses, these aggregate data are unable to pinpoint specific combi-
nations of factors potentially impacting effect sizes, potentially concealing situations where reac-
tance has a larger or smaller effect on climate change attitudes.

Based on meta-analytic evidence from 20 studies, communication practitioners can be more
confident that consensus messages about climate change likely will not backfire among conserva-
tives. Since consensus messages can be shared in various ways and forums (e.g. videos, news articles;
Goldberg et al., 2019; Rode, Iqbal, et al., 2021), it may be beneficial to make them more widespread.
Yet consensus messages – similar to other persuasive messages – are unlikely to cause widespread
changes in perspectives about divisive political topics (for a longer discussion, see Rode, Dent, et al.,
2021; also see Coppock et al., 2020). Stronger effects may require messages to be particularly tailored
to an audience or region (e.g. Goldberg et al., 2021). Alternatively, changing social norms may be a
more powerful motivator than attempting to alter public opinion via persuasion (e.g. Sparkman
et al., 2021).

In their recent study finding psychological reactance among conservatives, Chinn and Hart
(2021) stated that, “… these findings suggest that well intentioned actors spreading consensus
messages may inadvertently calcify positions against climate action” (p. 8). Through meta-analysis,
we sought to provide context for this debate over consensus messaging by integrating previous
research to inform a broader discussion about the existence and implications of reactance. Though
the overall effectiveness of consensus messages can be debated – and it seems likely that such mess-
ages do arose feelings of reactance in some individuals – there is little evidence that consensus mess-
ages negatively impact conservatives’ climate change attitudes.
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Notes

1. In the original paper, there were some overlaps between types of intervention (e.g. consensus and emotion)
which required grouping some consensus interventions as other types (e.g. emotion). In the current analysis,
since the focus is on consensus interventions, we included all interventions that included information about
the scientific consensus.

2. In the original paper, we estimated the effect size for consensus messages alone and tested if political affiliation
was a significant moderator of it. All other analyses in this paper are new (e.g. Figure 1, Table 1, estimating g
for each political group).

3. For a longer discussion about the importance of an effect size of this magnitude, see the original paper.
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