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Abstract
How can individuals’ responses to the coronavirus disease-19 (COVID-19) pandemic be
used to inform constructive responses for climate action? We present an exploratory,
mixed-methods investigation (N = 1784 US adults) into similarities and differences in
individuals’ reactions to COVID-19 and climate change in June 2020. Participants
identified many similarities between the issues, indicating that both are harmful to public
health, politically polarizing, have global impacts, and have solutions. Participants also
perceived many differences between the two threats: many perceived COVID-19 as
medical, natural, and on a shorter timescale, while many perceived climate change as
environmental, human caused, and on a longer timescale. Emotional reactions to each
topic predict topic-relevant behaviors, but more strongly, and with a broader range of
emotional reactions, for climate change than COVID-19. Open-ended responses show
that hope was elicited for both issues in response to contemplating taking collective and
individual actions, and despair was elicited for both issues in response to perceiving that
others do not take the issues seriously. Finally, participants perceived that they were
engaging in relatively more COVID-19 mitigation behaviors and some climate change
mitigation behaviors than others (i.e., the “better-than-average” effect). Many participants
believed others were relatively unconcerned about both threats because of the invisibility
of the threats, ignorance, and elite cues (e.g., then-President Trump downplaying the
threat).
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1 Introduction

The coronavirus disease-19 (COVID-19) pandemic and global climate change are two
major threats to society that require tradeoffs between short-term individual prefer-
ences and long-term collective well-being. Over 3.3 million people worldwide have
died from COVID-19 as of May 2021 (Johns Hopkins COVID-19 Map 2021), with
deaths pronounced in regions that did not prioritize measures to contain the virus and
protect vulnerable populations. Similarly, negative impacts from climate change are
projected to sharply increase if action is not taken to mitigate and adapt to the threat
(IPCC 2019), with approximately 143 million people expected to be displaced as a
result (Rigaud et al. 2018). Given commonalities in the global scale and severity of
these two threats, examining individuals’ response to COVID-19 may allow develop-
ment of more effective methods of engaging the public with climate change (Bouman
et al. 2021; Manzanedo and Manning 2020), as we examine here.

Converging cross-disciplinary research suggests a multidimensional approach to under-
standing individuals’ reactions to risks (Doherty and Webler 2016; Singleton 2010; Slovic
1987; Tannenbaum et al. 2015). Here we consider reactions to COVID-19 and climate change
along three interrelated dimensions: (1) threat perceptions, (2) emotional responses, and (3)
normative perceptions.

1.1 Threat perceptions

We evaluate perceived similarities across the two issues. These can highlight potential
“learning experiences”: COVID-19-related experiences that could change individuals’
perceptions of climate change (Manzanedo and Manning 2020). For example, indi-
viduals could note the shared need for international collective action (Balmford et al.
2020) or society’s lack of advance threat preparation despite robust scientific evidence
(Balmford et al. 2020; Kuzemko et al. 2020). Participants could also identify political
polarization of both issues (Bergquist et al. 2020; Clinton et al. 2021), which in part
reflects some individuals’ mistrust in the scientific evidence and media coverage of
the threats (McCright and Dunlap 2011; Oreskes and Conway 2011). The two issues
also influence one another, and some may note that an unstable climate is a public
health threat (e.g., see Maibach et al. 2021).

We also evaluate possible perceived differences across the two issues, which might
be less helpful for climate change communication efforts. Some might note that
political and societal responses to date have vastly differed across the two issues.
Although both represent complex dynamic systems with lags between action and
effect (a potential perceived similarity), individuals may note that relatively short lags
with COVID-19 (weeks for community behavior changes) and relatively long for
climate (decades for emissions reductions; Howarth et al. 2020). For example,
individual-level behaviors such as social distancing and mask wearing are key in
fighting COVID-19, whereas addressing climate change is more dependent on system-
wide changes (Attari 2021). Many Americans view climate change as geographically
and temporally distant (Miniard et al. 2020, but also see Brügger et al. 2021) and
may view COVID-19 as more of a present problem than climate change.
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1.2 Emotional reactions

Emotional reactions to threats are increasingly recognized as key components of public
responses to crises (Brosch 2021; Feldman and Hart 2016; Loewenstein et al. 2001; Lu and
Schuldt 2015; Norgaard 2011; Roeser 2012; Slovic and Peters 2006). Here we consider six
emotional reactions that have been identified in previous research as being particularly relevant
to motivating or demotivating action across various domains: hope, despair, anxiety, anger,
exhaustion, and boredom.

We focus most centrally on hope and despair, two future-oriented emotions that represent
differential and sometimes overlapping emotional responses to future possibilities following
traumatic experiences (Lazarus 1999) and existential threats (Pyszczynski et al. 2003). Hope is
a positively valenced, approach-oriented emotion associated with a desired yet uncertain future
goal (Lazarus 1999). Feeling hopeful can lower one’s guard against disease contraction
(Widmann 2020), but hope-inducing messages can be persuasive and motivational toward
addressing health threats (Nabi 2015). Similarly, hope can promote climate action in many
contexts (e.g., Bury et al. 2019; Geiger et al. 2021b; Ojala 2012; Smith and Leiserowitz 2014)
but potentially discourage it in other contexts (e.g., Hornsey and Fielding 2016; also see van
Zomeren et al. 2019). Conversely, despair is a negatively valenced, avoidance-oriented
emotion reflecting perceptions of hopelessness and helplessness and is associated with fre-
quent rumination (Copeland et al. 2020). During previous pandemics (i.e., SARS, MERS),
many in affected regions experienced despair (and related emotions) during and after the
outbreaks (Qian et al. 2005; Yoon et al. 2016). Similarly, learning about or experiencing the
effects of climate change can stimulate despair in some (Albrecht 2011; Clayton et al. 2017;
Moser 2007; Taylor 2020). Preliminary work suggests that despair (and related affective
states) could potentially lead to long-term disengagement with issues such as climate change
(Hmielowski et al. 2019; Landry et al. 2018; Salomon et al. 2017).

We also consider how anxiety, anger, boredom, and exhaustion predict responses to
COVID-19 and climate change. Anxiety is a common reaction to both threats (Taylor 2020;
Wang et al. 2020). Anxiety corresponds with uncertainty about future outcomes and promotes
a focus on possible aversive outcomes. Anxiety exerts inconsistent motivational effects: in
many cases, anxiety (or fear) can alert individuals to health and environmental threats, thus
promoting action and information seeking (Tannenbaum et al. 2015; van Zomeren et al. 2010),
but it can alternatively promote psychological avoidance and defensiveness (Kim and
Niederdeppe 2013; O’Neill and Nicholson-Cole 2009; Stanley et al. 2021). Anger is an
approach-oriented emotion that arises in response to perceived injustice (Van Doorn et al.
2014), and can either facilitate cooperation and motivate pro-social action toward societal
threats (such as when it is directed toward those seen as culpable for causing climate change;
Jones and Davison 2021; Kleres and Wettergren 2017; Stanley et al. 2021) or can be
associated with anti-social or aggressive action (such as when individuals experience
reactance toward perceived freedom threats of public health recommendations; Dillard and
Peck 2000). Feeling exhausted or bored in response to threats (e.g., “COVID fatigue”) might
be associated with disengagement (a lack of action; e.g., Geiger et al. 2021b) as individuals
lose motivation due to fatigue or a lack of psychological meaning associated with behaviors
(Markowitz et al. 2013; Westgate and Wilson 2018).

Here we examine and compare emotional reactions to COVID-19 and climate change and
how they can motivate action across the two threats.
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1.3 Normative perceptions

A third dimension guiding threat responses involves individuals’ perceptions of others’
reactions. Decades of social psychological research show that when dealing with novel threats,
social cues provide valuable and trusted information regarding the extent to which a threat
should be taken seriously (Cialdini and Goldstein 2004). However, individuals commonly
misperceive others’ behaviors, falsely perceiving that their own behavior is different from
average (Miller and Prentice 1994). Although numerous factors influence these misconcep-
tions, some work suggests that individuals may succumb to the better-than-average bias on
pro-environmental behaviors, with most people perceiving that they engage in more pro-
environmental behavior than the average person (Leviston and Uren 2020). This tendency can
be problematic for encouraging pro-social behaviors because individuals adjust their opinions
and behaviors to match their perceptions of others (Ajzen 1991; Goldberg et al. 2020); thus, if
individuals perceive they are engaging in greater pro-social action than others, they may
reduce their socially constructive behavior to better match the perceived norm (Schultz et al.
2007). Similarly, some have speculated that COVID-19 mitigation behaviors may be strongly
influenced by perceptions of the extent to which others engage in such behaviors (Jetten et al.
2020).

There is reason to believe that most individuals might perceive that they are engaging in
more socially responsible actions than others on both COVID-19 and climate change. Al-
though compliance with health recommendations have been far from universal, most Amer-
icans self-report having extensively adjusted their behavior to contain the spread of COVID-19
(Czeisler et al. 2020). However, some COVID-19 mitigation behaviors, such as remaining at
home, result in those engaging being invisible to others, while those who refuse to take such
actions are highly visible to others (Jetten et al. 2020). Because of this visibility gap, many may
underestimate the sacrifices that others are making to address COVID-19. Similarly, research
shows that individuals underestimate others’ concern about climate change (Leviston et al.
2013; Mildenberger and Tingley 2017) and underestimate others’ engagement in green
behaviors relative to their own (Leviston and Uren 2020). Here we extend previous work by
examining individuals’ comparison of their behaviors to others on several COVID-19 and
climate mitigation behaviors.

2 Present research

The present work uses mixed-methods analysis of online survey responses to explore the
dimensions considered above.

3 Methods

3.1 Participants and procedure

A sample of US adults (N = 1900) was recruited online via Amazon’s Mechanical Turk
(MTurk) in June 2020 and were compensated $3.00 to $3.30 for participation1. Participants

1 Payment was increased midway through the study because survey completion took longer than estimated.
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who failed both of two attention checks described in Supplemental Materials (n = 116, 6% of
sample) were excluded from analyses (final N = 1784).

Overall, our sample was not representative of the US public but exhibited substantial
diversity in various socio-demographic measures. Median sample age was 34 years, slightly
younger than the median age of the US population of 38.2 years in 2018 (including minors; US
Census Bureau 2019). Forty percent of participants identified as female (50.8% in the US),
60% as male, and less than 1% as “other.” Median household income from the previous year
(2019) was between $40,000 and 80,000 ($60,226 in the USA). Fifty-nine percent of
participants identified as white non-Hispanic, with 13% identifying as white Hispanic and
13% as nonwhite Hispanic, 22% as black/African American, 4% as Asian, 2% as American
Indian or Alaska native, and less than 1% as Native Hawaiian or Pacific Islander (participants
could select more than one ethnicity). Over 99% of participants held high school diplomas or
GEDs, and 82% of participants held a college degree. Thirty-four percent of participants self-
identified as very liberal/liberal, 39% as moderate/slightly liberal/slightly conservative, and
27% as very conservative/conservative. As shown in Figure S1 (see Supplemental Materials),
participants came from all 50 US states and DC. In summary, our sample overrepresents
younger adults and the highly educated, yet has sufficient heterogeneity for an initial inves-
tigation into key questions.

3.2 Measures

The full survey is available in Supplemental Materials.

3.2.1 Threat perceptions

Participants wrote descriptions of their perceptions of similarities and differences between
COVID-19 and climate change, inspired by Attari et al.' (2014) work. For each topic,
participants then self-categorized into one of six categories reflecting their concern about the
topic (based on Swim and Geiger 2017; modified slightly to create parallel wording for
COVID-19). Participants completed two blocks of questions presented in random order, with
within-block statement order also randomized. In one block, participants indicated their
agreement with 29 statements about COVID-19, and in the other, their agreement with a
parallel set of 29 statements about climate change (both on −2 to +2 Likert scales; see
statements in Table 1). Statements reflected parallel themes across the two topics that we
observed through prevailing media narratives and personal conversations.

Participants next indicated their agreement with nine statements related to immediate
climate action preferences on −2 to +2 Likert scales. Five statements suggested preferences
for avoiding immediate climate action: “we need to focus on the immediate problem of the
economy before we take action on climate change,” “we need to focus on the immediate
problem of racial inequality before we take action on climate change,” “we should not
prioritize dealing with climate change because there are more pressing issues to deal with,”
“we should wait until the Coronavirus outbreak is under control before we take action on
climate change,” and “society and the world need time to heal and recover before tackling the
next big issue.” The other four statements indicated preferences for immediate climate action:
“we need to address climate change, racial inequality, and the Coronavirus outbreak simulta-
neously,” “given the societal impacts of the Coronavirus outbreak, I feel motivated to tackle
other big problems like climate change,” “some of the lessons we have learned from dealing
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with the Coronavirus outbreak can be applied to addressing climate change,” and “the
Coronavirus outbreak has demonstrated our lack of preparation for global problems like
climate change.”

3.2.2 Emotional reactions

Participants indicated the extent to which they felt hope, despair, boredom, anxiety, exhaus-
tion, and anger2 when considering (a) COVID-19 and (b) climate change on 0 “not at all” to 4
“very” scales. Participants then wrote about what makes them feel (i) hope and (ii) despair
about (a) COVID-19 and (b) climate change.

3.2.3 Normative perceptions and self-reported behavior

Participants provided a written description of why some others do not perceive (a) COVID-19
and (b) climate change to be a serious threat. Next, participants self-reported their own

Table 1 List of parallel pairs of survey items

1. Countries are coming together to eliminate the Coronavirus outbreak [climate change].
2. The Coronavirus outbreak [climate change] has caused communities to be in competition for shared resources.
3. Seeing others take action on the Coronavirus outbreak [climate change] encourages me to take action.
4. The Coronavirus outbreak [climate change] has shown that individuals need to come together collectively to

address big societal problems.
5. Individuals will need to change their behavior if we want to address the Coronavirus outbreak [climate

change].
6. Addressing the Coronavirus outbreak [climate change] will require action on a global scale.
7. Learning about the Coronavirus outbreak [climate change] has made me realize the importance of acting early

on other global problems.
8. The Coronavirus outbreak [climate change] has shown that an authoritarian government is critical to

addressing social problems.
9. Governments should help victims of the Coronavirus outbreak [climate change].
10. I feel a moral obligation to take action on the Coronavirus outbreak [climate change].
11. The Coronavirus outbreak [climate change] has exposed many injustices in society.
12. Addressing the Coronavirus outbreak [climate change] will require countries to work together toward a

common goal.
13. We cannot address the Coronavirus outbreak [climate change] without international cooperation.
14. The U.S. is doing a good job of working with other countries on the Coronavirus outbreak [climate change].
15. I tend to seek out news about the Coronavirus outbreak [climate change].
16. I have the energy to act on the Coronavirus outbreak [climate change].
17. We should not take any actions to address the Coronavirus outbreak [climate change] that will hurt the

economy.
18. I am concerned about the effects of the Coronavirus outbreak [climate change] on me personally.
19. I am concerned about the effects of the Coronavirus outbreak [climate change] on my family.
20. I am concerned about the effects of the Coronavirus outbreak [climate change] on my friends.
21. I am concerned about the effects of the Coronavirus outbreak [climate change] on my community.
22. I am concerned about the effects of the Coronavirus outbreak [climate change] on my country.
23. I am concerned about the effects of the Coronavirus outbreak [climate change] on people around the world.
24. I am concerned about the effects of the Coronavirus outbreak [climate change] on future generations.
25. Scientists do not know a lot about the Coronavirus outbreak [climate change].
26. I do not know a lot about the Coronavirus outbreak [climate change].
27. The Coronavirus outbreak [climate change] is worse than people thought it would be.
28. People are overreacting to the Coronavirus outbreak [climate change].
29. The Coronavirus outbreak [climate change] is under control now.

2 Participants also reported additional emotional reactions (examined in Supplemental Materials).
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behaviors and perceptions of behaviors of others in their community over the past month on 0
“never” to 4 “all the time” scales. We assessed three COVID-19 preventative behaviors: (1)
mask wearing in public, (2) avoiding socializing, and (3) staying 6 feet from others, and three
climate action behaviors: (1) eating a climate-friendly diet, (2) reducing home energy usage,
and (3) political climate action.

3.2.4 Behavioral intentions

Participants indicated their intentions to engage in the three above COVID-19 behaviors (α =
.76) and climate behaviors (α = .70) over the next 3 months on the same scale as above.

3.2.5 Conservatism of media consumption

Participants self-assessed the political bent of their news sources on a 7-point scale from “very
liberal” to “very conservative” (see Swim et al. 2019).

4 Results

4.1 Threat perceptions

Figure 1 shows participants’ self-categorization on COVID-19 and climate change. Self-
categorization on climate change is fairly similar to nationally representative data collected
in April 2020 (Leiserowitz et al. 2020). As can be seen in the figure, more participants self-
categorize as Alarmed about COVID-19 than climate change.

Figure 1 Self-categorization into COVID-19 and climate change concern categories. Categories further to the
left represent stronger concern and greater awareness of the issue. Created using ggplot2 package (Wickham et al.
2016) in R (R Core Team 2020)
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Next, we analyzed written descriptions of similarities and differences between the two
issues. One coder went through to create the original code sheet (37 to 39 unique codes) and
coded the first three ideas in each response. Two coders analyzed unclear responses together.
Table 2 highlights the top 15 responses for similarities and differences (See Supplemental Text
for other responses).

Table 2 shows that participants perceived many similarities between COVID-19 and
climate change: many participants perceived both issues to be harmful to public health,
politically polarizing, have global effects, are human caused, and to have solutions. Some
participants highlighted the need for collective action or that climate change could exacerbate
COVID-19. Some participants’ copy-pasted responses from the web instead of writing a
response.

Table 2 also shows perceived differences between the two topics. Many perceived the
issues to fall into different domains, perceiving COVID-19 as a medical issue and climate
change as an environmental issue. Related to this perceived distinction, some participants
believed COVID-19 to be naturally occurring and climate change to be human caused. Many
responses related to the time horizon of both threats, reflecting perceptions of COVID-19 as a
short-term problem, happening now, and with immediate impacts and short-term solutions, in
contrast to climate change as a long-term problem, gradually built, and with long-term impacts
and long-term solutions.

Figure 2 shows that most expressed greater agreement with statements supporting the need
for immediate climate action than they did with statements suggesting not taking immediate
climate action. For example, participants tended to express greater agreement with the notion

Table 2 Perceived similarities and differences across issues

Similarities
What do you think are the similarities between the coronavirus
outbreak and climate change?

Differences
What do you think are the differences
between the coronavirus outbreak and
climate change?

Copied and pasted from the web 24% Copied and pasted from the web 24%
Harmful to public health 18% Medical issue vs environmental

issue
15%

Nonsensical response 14% Nonsensical response 14%
Polarizing issue 11% Vague response 8%
Global effects 9% Immediate impact vs gradual impact 8%
Human caused 6% Natural vs manmade 6%
Both have solutions 5% Short-term problem vs long-term

problem
5%

No similarities 5% Issue now vs issue in future 4%
They affect each other 4% Virus vs not a virus 4%
Worsened by human lifestyle 4% Different eradication measures 4%
Collective action needed 3% Fast vs slow 3%
Climate affects weather affects outbreak, and seasons affect

outbreak
3% Short-term solution vs long-term

solution
3%

People ignore the problem, are disengaged, and do not want
to act

3% Kills vs does not kill 3%

Headed on wrong path and need action now 3% Visible threat vs invisible threat 3%
Unpredictable outcomes 3% Recent problem vs problem for years 3%

For differences, COVID-19 responses are mentioned first followed by climate responses. Responses in italics
represent less relevant themes
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that the two issues could be addressed simultaneously relative to the notion that climate change
action should not be taken until after COVID-19 was addressed.

Next, we examined correlations for responses to each pair of parallel items that participants
had completed for both COVID-19 and climate change, depicted in Figure 3. All item pairs
were positively correlated with one another, yet the magnitudes of correlation drastically
differed across different item pairs. On the most related end, the item pairs regarding
endorsement of authoritarianism as a solution to each threat were very strongly correlated.
Similarly, item pairs reflecting perceptions of (a) the extent to which the USA was cooperating
internally, (b) participants’ own knowledge, and (c) scientists’ knowledge for each threat were
strongly correlated between the two threats. Finally, item pairs related to mistrust, including
perceptions that (a) others were overreacting to the threats, (b) the issues were under control,
and (c) that actions to address the issues shouldn’t hurt the economy, were strongly correlated
between the two threats. On the least related end, item pairs reflecting perceptions that threats
revealed competition between communities and concern about how each problem would affect
various others were only moderately correlated, suggesting a distinction between how indi-
viduals perceived these components of the two topics.

4.2 Emotional reactions

Following Smith and Leiserowitz’s (2014) work examining links between emotions and
climate policy support, we used multiple regression examine the how each emotional appraisal
uniquely predicts topic-relevant behavioral intentions. In Table 3, we regressed climate action
intentions onto emotion reactions to climate change, and in a parallel regression, we regressed
COVID-19 action intentions onto emotional reactions to COVID-19. In both, we control for
media conservatism. See Tables S1 and S2 in Supplemental Materials for zero-order correla-
tions and supplemental analyses.

All six emotional reactions predicted climate action intentions, while COVID-19 action
intentions were predicted by despair, anxiety, and (negatively) boredom, but not hope,
exhaustion, or anger. Overall, emotional reactions were much stronger predictors of intentions
to act on climate (30% variance explained) than COVID-19 (8% variance explained).

As shown in Table 4, a variety of topics fostered hope about COVID-19. In particular,
scientific advances and the possibility of a medical solution made many participants hopeful,
as did contemplating an end to the outbreak. Collective and individual actions and efficacy
also made many participants feel hopeful. A relatively small number of participants indicated
not feeling hopeful regarding the topic.

Figure 2 Means and 95% confidence intervals for perceived connections between COVID-19 and other issues.
Responses are arranged from greatest to least agreement
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Table 4 also showed that responses were relatively similar for climate change: as with
COVID-19, many participants (albeit a smaller percentage) reported feeling hopeful due to
possible future science and technology to address the issue. Collective and individual actions
and efficacy also emerged as a source of hope for climate change. Unlike with COVID-19,

Figure 3 Point estimates and 95% confidence intervals for inter-item correlations between responses to parallel
items about COVID-19 and climate change. Items are arranged from strongest to weakest correlations. Dashed
vertical lines represent cutoffs for small (r = .1), medium (r = .3), and large (r = .5) correlations as defined by
Cohen (1988). Clim., climate. Created using the forestplot package (Gordon et al. 2019) in R.

Table 3 Emotional reactions to each risk predicting topic-relevant action intentions

Emotional reaction Topic of intended action

Climate change (95% CI) COVID-19 (95% CI)

Hope 0.31*** 0.03
(0.27, 0.35) (−0.01, 0.07)

Despair 0.15*** 0.06**
(0.11, 0.20) (0.02, 0.11)

Anger 0.12*** −0.02
(0.07, 0.16) (−0.06, 0.02)

Exhaustion 0.09*** −0.02
(0.05, 0.14) (−0.07, 0.03)

Boredom −0.08*** −0.19***
(−0.12, −0.04) (−0.22, −0.15)

Anxiety 0.21*** 0.14***
(0.16, 0.25) (0.09, 0.18)

Media conservatism 0.03 −0.04*
(−0.002, 0.06) (−0.07, −0.01)

Constant (model intercept) 0.25** 3.02***
(0.08, 0.41) (2.83, 3.21)

R2 0.30 0.08
F statistic (df = 7; 1776) 111.00*** 21.50***

Created using the stargazer package (Hlavac 2018). All VIFs < 2. **p < .01, ***p < .001
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some participants reported feeling hopeful based on a perception that climate change is
exaggerated.

As shown in Table 5, there were both similarities and differences in sources of despair for
COVID-19 and climate change. Two key themes emerged for both topics: incompetent
government response and the perception that others were not taking the issue seriously. In
contrast, more participants reported feeling no despair about climate change than regarding
COVID-19, and a small number of people stated that other people’s belief in climate change
resulted in their feelings of despair. The direct health and economic consequences of COVID-

Table 4 Participants’ descriptions of elicitors of hope regarding each threat

COVID-19
In a few sentences, describe what makes you feel
hopeful (if at all) about the Coronavirus outbreak.

Climate change
In a few sentences, describe what makes you feel hopeful
(if at all) about climate change.

Copied and pasted from the web 22% Copied and pasted from the web 21%
Medical solution 18% Nonsensical response 19%
The outbreak will end 13% Growing awareness 8%
Nonsensical response 13% Increasing eco-friendly innovation and technology 8%
Collective action 9% I don’t feel hopeful 8%
I don’t feel hopeful 7% Collective action 7%
Scientists and research 7% We are capable of tackling it 7%
People taking precautions 7% Individual action 7%
Decreasing mortality and numbers 5% Government action 5%
World learned a good lesson from Covid-19 5% It is exaggerated or fake 4%
We are capable of tackling it 3% Younger generations 4%
Vague response 2% Vague response 4%
It exposed other issues 2% Pandemic impacts on nature and human thinking 3%
Spending time with family 2% Scientists and research 3%
Government response 2% Ongoing action and initiatives 3%

Responses in italics represent less relevant themes

Table 5 Participants’ descriptions of elicitors of despair regarding each of the two threats

COVID-19
In a few sentences, describe what makes you feel
despair (if at all) about the Coronavirus outbreak.

Climate change
In a few sentences, describe what makes you feel despair (if at
all) about climate change.

Copied and pasted from the web 22% Copied and pasted from the web 21%
Nonsensical response 14% Nonsensical response 16%
Loss of life and suffering 13% I don’t feel despair 9%
People not taking it seriously 11% Lack of government action and rollbacks 9%
Job insecurity and economic downturn 10% Unaware and apathetic people 8%
Pandemic worsening 8% People don’t believe it exists 6%
Trump and government response 8% Consequences 6%
I don’t feel despair 6% Vague response 5%
Loss of faith in humanity 5% Could have acted sooner and may be too late now 5%
Never-ending 4% Insufficient action 4%
Waiting for a vaccine 3% Future impacts 4%
Fear of self or loved one getting sick 3% Impact on flora and fauna 3%
Vague response 3% People believe it exists/exaggerating its impacts 3%
Loneliness/ mental health 3% Corporate power 3%
Lockdown 2% People valuing economy over human life and planet 3%

Responses in italics represent less relevant themes
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19 emerged as key themes inciting despair. A relatively small percentage of participants cited
poor mental health as a source of despair.

4.3 Normative perceptions

Table 6 shows codes for why participants believe that others do not regard COVID-19 and
climate change as serious threats (shown in Table 6). Many participants reasoned that others
did not believe COVID-19 was serious because it seemed “invisible” (i.e., many others had not
personally experienced or witnessed an infection), elite cues (e.g., then-President Trump
downplaying the threat), or ignorance. Other participants explained that others downplay the
threat because they were uninformed about the science, mistakenly perceived COVID-19 to be
comparable to the flu, or perceived low mortality rates and a strong possibility of recovery.
Additionally, some participants noted politicization of the topic and lack of trust in media and
government as potential causes of others’ lack of caution.

Participants’ reasoning for why others did not take climate change seriously echoed many
similar themes to COVID-19. Specifically, many participants reasoned that the perceived
invisibility of climate change and lack of information explained others’ lack of concern about
the issue. Also, participants attributed some blame to inaccurate information provided by the
government and then-President Trump, politicization, and lack of trust in media and scientific
authorities. In contrast, with climate change, some emphasized monetary interests and propa-
ganda spread by powerful interest groups (e.g., fossil fuel companies) and corrupt politicians.
Moreover, some perceived that others may attribute climate change to natural causes or believe
it to be a hoax.

On average, participants believed that they were doing more than others in their community
(i.e., the “better-than-average” effect) on both COVID-19 and climate. As shown in Table 7,
this effect was particularly pronounced for COVID-19 behaviors: participants, on average,

Table 6 Respondents’ beliefs about why others believe that COVID-19 and climate change are not serious
threats

COVID-19
Many people believe that the Coronavirus outbreak
is not a serious threat. Why do you think this belief
is prevalent in the United States today?

Climate change
Many people believe that climate change is not a serious
threat. Why do you think this belief is prevalent in the
United States today?

Copied and pasted from the web 20% Nonsensical response 21%
Nonsensical response 15% Copied and pasted from the web 20%
Invisible threat 9% Invisible, unrecognizable threat 13%
President does not believe it's serious 9% Ignorance 9%
Ignorance 8% Slow and subtle effects 7%
It is a serious threat 7% Propaganda against climate change 6%
Low mortality rate 5% Aversion to action 4%
Aversion to restrictions 4% Politicized 4%
Politicized 4% Self-centered, apathetic people 4%
People think it is a conspiracy 4% President does not believe it's real 4%
Self-centered, apathetic people 4% It is not a threat 4%
US Government does not believe it's serious 3% It is a serious threat 4%
Possibility of recovery 3% Monetary interests 3%
Compared to flu 3% Climate denial 3%
Distrust of governing and scientific

authorities, and media
3% Distrust of governing and scientific authorities,

media and science
3%
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believed that they were doing moderately (as defined by Cohen 1988) more than others on all
three COVID-19 behaviors assessed here. Similarly, on climate change, participants, on
average, believed that they engaged in moderately more efforts to reduce home energy
consumption than others. In contrast, participants, on average, believed that they only engaged
in slightly more climate-friendly diet efforts than others and, on average, did not exhibit the
better-than-average effect regarding political climate action.

5 Discussion

5.1 Threat perceptions

Respondents indicated many similarities in threat perceptions of COVID-19 and climate
change. Doubting the severity of COVID-19 (e.g., believing that the risk was exaggerated)
was highly correlated with similar doubts about climate change, suggesting the possibility that
mistrust might reflect a deeper worldview and mistrust of risk communicators. Further, the
extent to which participants believed that authoritarian government was needed to address
COVID-19 was closely related to a similar perception for climate change, suggesting the
possibility that COVID-19 might foster a defensive or authoritarian mindset for some (Stanley
et al. 2019) that could extend to other threats. Participants’ agreement with statements
indicating that lessons from COVID-19 could be applied to climate change suggests that
COVID-19 has been a useful “learning experience” for the need to take climate action, at least
when individuals were explicitly asked about the connection. Qualitative results also showed
that many recognized that both issues would create negative health impacts, although this
similarity was not universally recognized as many others described climate change as an
“environmental issue” (vs. COVID-19 as a “health issue”).

We also found differences in threat perceptions between the two threats. COVID-19 risk
perceptions (concern about effects on self and others) were only moderately correlated with
climate change risk perceptions. Many also perceived the two threats as unfolding on different
timescales: unlike COVID-19, many viewed climate change as a “future problem” (see
Miniard et al. 2020; Brügger et al. 2021). These differences suggest that communicating about

Table 7 Differences in self-reported behavior and perception of others’ behaviors

Behavior Self-reported
behavior
[95% CI]

Perceptions of others’ behavior [95%
CI]

t-value Cohen’s
D

Wear a face mask 3.16 [3.12, 3.21] 2.72 [2.68, 2.77] 16.3*** 0.45
Avoid social interaction 3.11 [3.06, 3.15] 2.58 [2.53, 2.62] 18.7*** 0.56
Staying 6 ft away from

others
3.19 [3.15, 3.23] 2.59 [2.54, 2.63] 21.8*** 0.62

Eat climate-friendly diet 2.27 [2.21, 2.32] 2.09 [2.04, 2.14] 7.50*** 0.16
Reduce home energy usage 2.65 [2.60, 2.69] 2.21 [2.16, 2.26] 16.8*** 0.42
Political climate action 2.03 [1.97, 2.10] 2.04 [1.98, 2.09] −0.2NS −0.00

Tests compare means for each self-reported behavior and perceptions of others’ behavior. All tests have 1783
degrees of freedom. Responses on 0 “never” to 4 “All the time” scale
NS not significant (p > .05)
*** p < .001
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COVID-19 risks may not necessarily promote awareness of the climate risks. Perhaps
communication efforts could focus on explaining connections between these risks in a way
that is more salient to lay individuals.

5.2 Emotional reactions

Participants indicated both substantive similarities in sources of hope and despair to the two
topics. Considering individual and collective action made some participants hopeful about
solving both issues. This leads us to an intriguing speculation: if perceptions of individual and
collective action are increased on COVID-19, would that also increase hope in finding climate
solutions? We also found that perceived apathy and denial made participants feel despair about
both topics. Future work should examine whether decreasing perceptions of others’ apathy and
denial on COVID-19 might also decrease despair on climate change.

In understanding possible links between feelings and climate engagement, some have
focused primarily on distinguishing positive from negative feelings (e.g., O’Neill and
Nicholson-Cole 2009), while other work suggests that the meaning that individuals ascribe
to emotional experiences might be more important than affective valence (Geiger et al. 2021a;
Geiger et al. 2021b; also see Chapman et al. 2017) Consistent with the latter perspective, we
found that two negative emotions that commonly (although not always) correspond to deeply
embedded psychological meaning (i.e., anxiety and despair) predicted greater action intentions
on both threats, while boredom, which typically reflects lack of psychological meaning,
predicted lesser action intentions on both threats. Yet, not all patterns were similar across
the two issues. Two other emotions commonly associated with psychological meaning (anger
and hope) predicted greater climate action intentions, but not COVID-19 action intentions. The
former could align with van Zomeren et al.' (2019) argument that hope can serve a motiva-
tional role in some cases but in other cases simply function to improve mood. Specifically,
they argue that hope is likely to be motivational when individuals also perceive that their own
action can contribute to a better future. Thus, it is possible that many participants might have
been better able to envision how their actions could bring about climate progress than how
their actions would address COVID-19. Unexpectedly, exhaustion, which could be associated
with a lack of meaning, predicted greater climate action intentions (no relationship with
COVID-19 action intentions). Overall, it appears that climate action intentions are more
closely related to emotional experiences, and with a more diverse array of emotions, than
are COVID-19 action intentions.

5.3 Normative perceptions

Extending other work demonstrating that individuals often misperceive others’ opinions and
behaviors (Geiger and Swim 2016; Lambert et al. 2003; Leviston and Uren 2020; Miller and
Prentice 1994), we found preliminary evidence for the “better-than-average” effect across
many behaviors with both threats (Leviston and Uren 2020). Interestingly, and counter to
expectations, this effect was approximately equally pronounced for both relatively invisible
(avoiding social interaction) and visible (wearing a face mask) COVID-19 behaviors. In
contrast, the better-than-average effect seemed to vary as expected based on visibility of
climate change behaviors: participants exhibited a substantial better-than-average effect re-
garding perceptions of others’ attempts to save energy (largely invisible) but less so for
climate-related food choices (somewhat visible), and not at all for political participation (fairly
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visible). Perhaps the novelty of COVID-19 (and the fact that many had less social exposure
than usual) led to a greater reliance on media coverage rather than personal experience to
assess perceptions of others’ behaviors, thus rendering behavioral visibility moot on this topic
(see Chia and Lee 2008). Qualitative results add clarity to the reasoning behind perceptions
that others lack concern: many believe that politicization, intentional misinformation, threat
invisibility, and ignorance explain others’ lack of concern regarding both topics.

Although it is possible that these better-than-average perceptions were accurate
(i.e., it is possible that MTurk workers may be engaging in more COVID-19 and
climate change mitigation behaviors than others in their communities), these findings
provide preliminary evidence for public misperceptions regarding other's engagement
with many COVID-19 and climate change mitigation behaviors (although not for the
publicly visible behavior of political climate action). Future work should consider
providing individuals with better insight into others’ behaviors and the motives behind
them, such as communicating that others use less energy in their homes than many
believe (see Schultz et al. 2007), might be useful in promoting action toward these
threats.

6 Limitations and future directions

Our findings may not generalize to all populations. Although our sample provides
substantial heterogeneity for an initial investigation of key questions, it is not fully
representative of the US adult population. Future work should also consider cross-
cultural heterogeneity, as the USA has exhibited high media coverage of the climate
denial movement (Painter and Ashe 2012) relative to most other industrialized coun-
tries. Additionally, future researchers examining the better-than-average effect may
consider asking participants to compare themselves to a group of which the sample is
representative (e.g., asking MTurk workers about perceptions of other MTurk
workers). Our findings may also be specific to the time of data collection (fairly
early in the COVID-19 pandemic). Risk perceptions of COVID-19 might increase as
more people know someone who has been severely affected by COVID-19 (Verdery
et al. 2020) or as case numbers rise sharply, and decrease as “COVID fatigue”
spreads (Godlee 2020) or as case numbers fall sharply and more become vaccinated
against the virus. Despite limitations in generalizability, this work provides a useful
preliminary picture into responses to these two societal threats.

Future work could examine how contextual information surrounding emotional
reactions to threats influences their motivational effects. As Chapman et al. (2017)
note, emotions are not “simple levers for behavior change” and rather part of more
complex psychological processes. Future work could examine questions such as
whether anxiety arising in response to the subjective uncertainty of COVID-19 could
promote COVID-mitigation actions, while anxiety arising due to economic insecurity
caused by the outbreak (Witteveen and Velthorst 2020) could discourage COVID-
mitigation actions. Additionally, longitudinal work could examine emotion-behavior
links on different timescales, as it is possible, for example, that despair could promote
action in the short term (consistent with our findings) but lead to disengagement over
time (as suggested by Hmielowski et al. 2019).
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7 Conclusion

As COVID-19 vaccines are mass-distributed in 2021 and onwards, a key question is whether
we will aspire to return to “normal” or whether society will learn from the crisis and work to
“build back better.” Communicators and other social scientists are seeking to understand how
the unspeakable social tragedies caused by the COVID-19 pandemic may have also created an
opportunity to better engage the public with other societal threats such as climate change
(Bouman et al. 2021). Our work represents an initial exploration into identifying learning
opportunities from COVID-19 that can be used to more effectively engage people on climate
change. We find significant overlaps in threat perceptions, emotional reactions, and normative
perceptions across the two issues, although these overlaps are far from universal. We hope that
our findings can be used to identify fruitful avenues of communication for public engagement
on both topics. As the severity of the climate crisis becomes more apparent, researchers,
communicators, and practitioners will need a more diverse toolbox to better engage the public.
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