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Abstract

The effects of climate change are being felt globally, resulting in increased extreme weather events and mental
health challenges. Climate change concern and anxiety are widespread, especially among young people. Currently,
little is known about how these responses to climate change may interact with each other to motivate or hinder
different types of environmental action. This paper addresses this gap using two nationally representative surveys
conducted in 2022 and 2023 in the UK (n,o, = 2,087). The results show that individuals concerned about climate
change were significantly more likely to have climate anxiety and that climate anxiety is subsequently significantly
associated with an increased likelihood of engaging in pro-environmental action, including private-sphere
behaviours (individual actions relating to diet, transport, household energy, travel, and material consumption) and
climate activism (collective actions, including supporting protests and community initiatives). When controlling for
the effect of climate anxiety, climate concern was still associated with an increased likelihood of engaging in pro-
environmental action, although the effect was smaller. These results suggest that climate anxiety partly explains
the effects of climate concern and is an additional driver of climate action. Additionally, the results show that
climate anxiety was higher among younger respondents, and that the likelihood of engaging in pro-environmental
actions decreases as age increases. However, the effects of climate change concern and anxiety on climate action
were consistent across respondents of different ages, with no moderating effects of age. Other factors may be
responsible for decreased climate engagement among older age groups demonstrated in past literature.
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Background

In recent years, climate change has been recognised not
only as an environmental crisis, but also as a signifi-
cant mental health challenge. In addition to the physi-
cal impacts being felt from climate change, emotional
responses such as worry, fear, and grief, are increas-
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[4]. However, the negative impacts of climate change on
mental health are not limited to those with direct expe-
rience of its effects. For example, climate anxiety can be
experienced through mere perceptions of climate change
and its impacts [5]. Recent studies have identified climate
anxiety across different countries, with relatively low lev-
els shown among adults [6-9]. Higher levels of climate
anxiety have been shown among younger age groups
[6, 7, 9], with climate change anxiety being widespread
among young people across the world [10]. However, lit-
tle is currently known about the extent to which different
affective responses to climate change, including climate
anxiety, may be adaptive in motivating climate action.
Climate concern and climate anxiety are related but
distinct constructs. Climate concern is conceptualised
mainly through cognitive factors, including risk percep-
tions and perceived importance of addressing climate
change, in addition to an affective component, i.e. worry
about climate change [11]. Climate anxiety conceptu-
alises a greater level of psychological distress related to
climate change [7]. The term climate anxiety has been
used differently across various fields of research. For
example, climate anxiety has been used to describe cli-
mate concern, worry, rumination, fear, shame, hope-
lessness, despair and guilt [5, 12, 13]. Other related
concepts include eco-anxiety [14], ecological grief [15]
and solastalgia [16]. Despite differences in conceptuali-
sations of climate anxiety, it is commonly understood as
a deeply held fear relating to environmental change and
its impacts, specifically related to anthropogenic climate
change [17]. The need for a reliable and consistent mea-
sure of climate anxiety was recently addressed through
the validated Climate Change Anxiety Scale (CCAS; [7]).
The CCAS characterises climate anxiety through cogni-
tive-emotional impairment, including rumination and
difficulty sleeping or concentrating, in addition to func-
tional impairment, which interferes with a person’s abil-
ity to work or socialise [7]. This conceptualisation is more
stringent than other definitions of climate anxiety [5] and
succeeds in capturing clinically relevant levels of anxiety
differentiated from general levels of climate change worry
[7]. This distinction is relevant given that worry and anxi-
ety may have differing impacts on individuals, potentially
resulting in different levels of behavioural engagement.
According to Basic Emotion Theory, emotions allow
individuals to respond to threats and opportunities in
the environment [18]. Anxiety functions as a warning
sign when survival or wellbeing is threatened [19]. As
anxiety is future oriented, it can lead to adaptive prepara-
tions for future threat or danger [20, 21]. It is plausible
therefore that climate anxiety may lead to relevant action
towards mitigating rising greenhouse gas emissions and
may even be necessary to motivate transitions towards a
sustainable future [22]. Studies with adults from different
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age groups consistently show that concern about climate
change is positively related to pro-environmental behav-
iours and intentions, including energy saving behaviours,
sustainable food and travel choices, policy support and
involvement in environmental organisations [23-26].
However, reviews of studies investigating the direct rela-
tionship between climate concern and different pro-envi-
ronmental behaviours tend to show that the relationship
is weak or moderate at best, often explaining not more
than 10% of the variance in specific pro-environmental
behaviours [27]. Moreover, research has shown that cli-
mate concern is mainly linked to pro-environmental
behaviour when it is low cost and causes little inconve-
nience, with smaller effects for behaviours that are more
costly or inconvenient [28-30]. Therefore, the extent to
which climate concern leads to impactful pro-environ-
mental behaviour may be limited.

While research on climate concern is widespread,
studies investigating the link between climate anxiety
and pro-environmental behaviour are more limited and
have yielded mixed results. For example, Ogunbode et
al. [31] found that climate anxiety was associated with
pro-environmental behaviour in 25 countries and climate
activism in 12 countries, out of a possible 32 surveyed
countries [31]. Similarly, a national survey conducted in
Finland showed climate anxiety was associated with cli-
mate action [32]. On the other hand, Clayton and Karaz-
sia [7] found no relationship between climate anxiety and
behavioural engagement across two studies conducted in
the United States [7]. There is evidence that climate anxi-
ety can be maladaptive and lead to avoidance behaviours
[22, 33, 34]. For example, a study using Australian survey
data showed the extent to which climate change made
individuals feel anxious or afraid was associated with
decreased collective climate action and disengagement
with the pro-climate movement, indicating potential
rebound effects [35]. This has led some authors to differ-
entiate between constructive and unconstructive worry
[11], in addition to motivating and ‘paralysing’ forms
of anxiety [17, 36, 37]. However, it is also plausible that
mixed findings regarding the effects of climate anxiety
reflect inconsistencies in its conceptualisation and mea-
surement across studies. More studies using a consistent,
validated measure of climate anxiety, such as the CCAS,
are needed to disentangle the effects of climate anxiety
and climate concern or worry, on pro-environmental
behaviour.

Considering the scale of lifestyle changes needed at an
individual level to address climate change, it is important
to consider determinants of pro-environmental action
not limited to private-sphere behaviours [38]. Private-
sphere behaviours refer to actions taking place in an indi-
vidual’s everyday life that have a positive environmental
impact, such as the use, purchase and disposal of goods
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[39, 40]. Unlike public-sphere behaviours, private-sphere
behaviours do not require co-operation or collective
action and typically have a relatively small impact on the
environment [39, 40]. Stern (2000) differentiates environ-
mentally significant behaviours further, into four main
categories: private-sphere behaviours (e.g., recycling
and green consumerism), non-activist public-sphere
behaviours (e.g., policy support), activist public-sphere
behaviours (e.g., involvement in environmental protests
or demonstrations), and behaviours in organisations
(e.g., decision-making and organisational practices) [39].
Although much of the literature has focussed on private-
sphere behaviours, public-sphere behaviours and climate
activism will play a critical role in achieving the transfor-
mative changes needed to address climate change [38, 41,
42].

While climate concern has predominantly been associ-
ated with private-sphere behaviours, the role of climate
anxiety in motivating different types of pro-environ-
mental behaviour remains unclear, although past lit-
erature has indicated that affective responses to climate
change can motivate engagement with climate activism.
For example, distress, encompassing worry and anxi-
ety among other emotions, has been found to predict
previous engagement with climate activism behaviours,
including attending protests and rallies [43]. Moreover,
Ogunbode et al. [31] found that climate anxiety mea-
sured using the State-Trait Anxiety Inventory [44] was
positively associated with attendance to climate protests
[31]. Climate-related emotions, including fear, have also
been cited as reasons for engaging in climate activism
[45]. Moreover, past research has shown individuals may
be motivated to engage in climate activism as a means
of turning their climate anxiety into something positive
[46].

Affective engagement with climate change varies
among different age groups, with younger generations
showing greater affective engagement with the issue than
older generations [47]. As climate change related events
are becoming more common and will continue increase
in the future, younger generations face more extreme
changes in temperature and extreme weather events than
older generations [1, 48]. It is therefore not surprising
that young people experience greater levels of climate-
related emotions, including fear, guilt and outrage in
relation to climate change, in addition to higher levels
of concern [49, 50] and climate anxiety [7, 9] compared
to older age groups. Moreover, climate-related emo-
tions worry, anger, and guilt, have significantly increased
among younger generations in recent years, with smaller
increases shown among older generations [51]. It is
therefore important to consider how individuals of dif-
ferent ages may be differently impacted by climate anxi-
ety and how this may subsequently influence behavioural
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engagement. For example, research has also shown a
greater engagement with climate activism among young
people relative to older age groups and among individu-
als experiencing more climate distress [43].

The current study

Based on the above literature, this paper has two aims.
First, it aims to investigate how climate change concern
and climate anxiety may differently motivate two types
of climate action, private-sphere behaviour and climate
activism. Second, it aims to identify whether climate
change concern and climate anxiety may have a stronger
impact upon motivating climate action among younger
individuals. This is done by analysing responses to a UK
survey conducted in 2022 and 2023. The effects of cli-
mate change concern are observed with and without con-
trolling for the effects of climate anxiety, to disentangle
the effects of climate change concern and climate anxi-
ety on motivating pro-environmental behaviour. Private-
sphere behaviour and climate activism are investigated
separately, to provide insight into whether climate con-
cern and climate anxiety have a different role in moti-
vating different types of climate action. Finally, potential
moderating effects of age are investigated using interac-
tion terms, to establish whether change concern and cli-
mate anxiety may have a stronger impact on motivating
climate action among younger individuals.

Methods

The CAST survey

The data set was comprised from two waves of a national
UK-based survey, collected in 2022 and 2023. In total,
2,087 respondents completed the surveys (n=1,087 in
2022 and 7=1,000 in 2023). Data are missing where
respondents did not respond to a question, responded
with ‘Don’t know’ or ‘prefer not to say’. Respondents were
aged between 18 and 98 years, with a mean age of 50
(SD=16.90). Respondents identified as male (n=942),
female (n=1,057), or other (n=5). Level of education
varied and included high-school or secondary school
qualification (n=985), undergraduate degree (n=674),
postgraduate degree (n=272), and no formal qualifica-
tions (n=75). A further breakdown of participant demo-
graphics can be viewed in Table 1.

Procedure

The two online surveys were commissioned by the Centre
for Climate Change and Social Transformations (CAST)
and facilitated by an external social research company,
DJS Research. Data collection took place between 5th
September and 6th October 2022 and 13th October and
14th November 2023. In return for their participation,
respondents received compensation, including reward
points that could be redeemed for cash and prizes or
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Table 1 Respondent demographics

n %
Age'
18-24 164 8%
25-34 302 14%
35-44 438 21%
45-54 239 11 %
55-64 428 21%
65+ 516 25%
Mean (SD) 50 (SD=16.90)
Gender
Male 942 47%
Female 1057 53%
| prefer to describe my gender in another way 5 0%
Prefer not to say 5 0%
Highest level of education
No formal qualifications 75 4%
High school or secondary school qualifications 985 48%
Undergraduate/college degree level (e.g. bachelor’s degree) 674 33%
Graduate/Postgraduate degree level (e.g. Masters, PhD) 272 13%
Other 37 2%
Prefer not to say 12 1%
Ethnicity
Asian/Asian British 108 5%
Black/Black British 43 2%
Mixed (e.g. White & Asian, White & Black) 40 2%
White British 1672 83%
White Irish/White Other 134 7%
Other 15 1%
Prefer not to say 13 1%

'This grouping is for descriptive purposes only. Age was treated as a continuous variable in all analyses.

travel miles depending on the programme source. Quota
sampling was used to ensure a nationally representative
sample in terms of age, gender, region, and socio-eco-
nomic status. Respondents reported sociodemographic
information including age, education and gender, which
were used in subsequent analysis. The full surveys
included a range of questions on climate change beliefs
and support for low carbon strategies and people’s atti-
tudes and behaviours in relation to transport, diet, mate-
rial consumption and thermal comfort.

Measures

Climate concern

A climate concern scale was constructed using four items
assessing worry “How worried, if at all, are you about cli-
mate change?” (from 1 not at all worried to 5 extremely
worried), perceived threat “How serious a threat, if at all,
is climate change to each of the following”: (1) “You and
your family” (2), “The UK as a whole” (from 1 not at all
serious to 5 extremely serious), and perceived urgency
“Which of these best describes your views about the
level of urgency with which climate change needs to be
addressed?” (from 1 addressing climate change requires

an extremely high level of urgency to 5 addressing cli-
mate change requires little or no urgency). This is based
on past research using similar measures of climate con-
cern [28, 50]. The scale had good internal consistency
(Cronbach’s a = 0.89). Climate concern among respon-
dents was moderate (M =3.34, SD = 0.94).

Climate anxiety

The survey included a short version of the CCAS [7]. Six
items were included following advice from the original
scale developers, Clayton and Karazsia. Respondents
were asked “Thinking about the following statements
around climate change, how frequently if at all do the fol-
lowing apply to you?” (from 1 never to 5 almost always):
“Thinking about climate change makes it difficult for me
to concentrate’, “Thinking about climate change makes
it difficult for me to sleep’, “I think ‘why can’t I handle
climate change better?”, “My concerns about climate
change make it hard for me to have fun with my family
or friends’, “My concerns about climate change interfere
with my ability to get work or school assignments done”
and “My concerns about climate change undermine my
ability to work to my potential” The resulting scale had
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excellent reliability (Cronbach’s a = 0.95). The climate
anxiety scale was transformed into a nominal variable
given low average levels of anxiety among respondents
(M = 1.74, SD = 0.89). Respondents were categorised
into three groups, i.e (1), those who had no climate anxi-
ety (averaged score of ‘never’ across all items) (2), those
who had mild climate anxiety (averaged score of ‘rarely’
or below, but higher than ‘never’ across all items) and
(3) those who had high climate anxiety (averaged score
higher than ‘rarely’ across all items). In this study, 37% of
respondents reported experiencing no climate anxiety at
all, 49% reported mild levels of climate anxiety, and 14%
reported high levels of climate anxiety.

Private-sphere behaviour

An overall measure of private-sphere behaviour was cre-
ated from 13 items relating to different areas for poten-
tial climate mitigation: diet, transport, travel, household
energy, and material consumption. Respondents were
asked “Please indicate how likely or unlikely you are to
take each of the following actions in the next 12 months?”
(from 1 very unlikely to 5 very likely): “Eat fewer calories
a day to reduce consumption’, “Plan meals ahead to avoid
food waste’, “Follow a vegan diet”, “Follow a vegetarian
diet’, “Buy locally produced food’, “Use a bike for com-
muting (or for other regular journeys)’, “Live car free’,
“Go on holiday by train instead of flying’, “Buy an elec-
tric car’, “Keep your home at a colder temperature in
the winter (by 1 degree)’; “Use leasing schemes instead
of buying new (e.g. for washing machines, cars)’, “Avoid
buying new things (e.g. clothing, luxury items)’, and “Buy
or sell things on peer-to-peer websites (e.g. eBay)” These
behaviours were chosen based on their mitigation poten-
tial [52]. The measure showed good internal consistency
(Chronbach’s a = 0.85). Likelihood of engaging in public-
sphere behaviours was close to the midpoint (M = 2.95,
SD = 0.75).

Climate activism (public-sphere behaviour)

An overall measure of climate activism was created from
three items. Respondents were asked “Please indicate
how likely or unlikely you are to take each of the follow-
ing actions in the next 12 months?” (from 1 very unlikely
to 5 very likely): “Support non-violent but disruptive cli-
mate protests’;, “Persuade relatives or friends to reduce
their carbon emissions” and “Take part in community
action for environmental initiatives” These items were
chosen to represent different behaviours which share the
common aim of generating support for climate action, in
line with recent literature [53]. The scale showed good
internal consistency (Chronbach’s a=0.81). Overall like-
lihood of engaging in climate activism was close to the
midpoint (M =2.61, SD=1.11).
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Sociodemographics

The study further included the sociodemographic vari-
ables of gender, age and education as covariates (see
Table 1). Gender included male and female categories;
age was inlcuded as a continuous variable; and education
included the categories of ‘no formal education, ‘high
school or secondary school qualification, ‘undergraduate/
college degree level’ and ‘graduate/postgraduate degree
level (e.g., Masters, PhD)’

Ethical aspects

The study was approved by Cardiff University’s School of
Psychology Ethics Committee and complied with ethical
guidelines. Informed consent was obtained from par-
ticipants prior to data collection. All data were collected
anonymously and stored securely. Given the inclusion
of potentially sensitive questions (e.g., climate anxiety),
participants were informed they could skip any ques-
tions they did not wish to answer and could withdraw
from the study at any time, without penalty. Respondents
were provided with an explanation of the study purpose
at the end of the survey, and were given contact details
for the research team and ethics committee, in case they
required further information or had any concerns.

Statistical analyses

Multiple regression was used to test the relationships
between climate change concern, climate anxiety, and
climate action (private-sphere and activism respec-
tively). Assumptions for each regression model were
tested before proceeding with analysis. First, multino-
mial regression was conducted to test whether climate
concern predicted mild and high climate anxiety (with
no climate anxiety as the reference category). Next, mul-
tiple linear regression was conducted to assess the total
effect of climate concern on private-sphere behaviours
and climate activism respectively, without controlling
for climate anxiety. Multiple linear regression was then
conducted to assess the direct effect of climate concern
on private-sphere behaviours and climate activism when
controlling for climate anxiety. Sobel tests were used to
test for indirect effects of climate concern on climate
action (private-sphere and activism respectively) through
climate anxiety. Each regression model was then repeated
with the inclusion of interaction terms age and climate
concern, in addition to age and climate anxiety, to test for
moderation effects. In each model, age, gender, educa-
tion, and survey wave, were included as co-variates. Data
was analysed using SPSS statistics for Mac.

Results

Climate concern and climate anxiety

First, multinomial regression was conducted to test
whether climate concern is associated with climate
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Table 2 Climate concern as a predictor of climate anxiety
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B SEB EXP(B) 95%Cl B SEB EXP(B) 95%ClI
Lower Upper Lower Upper
Mild climate anxiety’ High climate anxiety
Intercept -213 042 - - - -151 064 - - -
Age -002 000 098" 097 0.99 -006 001 094 093 0.95
Education? 0.44 029 155 0.89 2.72 -0.16 045 085 035 2.06
High school or secondary school qualification
Education 054 029 171 0.96 3.03 030 046 136 056 331
Undergraduate/college degree level
Education 047 032 160 086 298 070 048 201 0.79 51
Graduate/Postgraduate degree level (e.g., Masters, PhD)
Gender® 0.01 0.11 1.01 0.81 1.25 -024 017 079 057 1.09
Female
Survey Wave® 001 011 101 0.82 125 073 017 048" 035 067
2023
Climate Concern 091 007 248" 218 281 112 010 308" 253 3.74
"< p<.001
"Reference for anxiety is no anxiety
2Reference for education is no formal education
3Reference for gender is male
“Reference for survey wave is 2022
Table 3 Total and direct effects of climate concern on likelihood of engaging in Private-Sphere behaviours
B SEB [ 95% Cl B SEB B 95% Cl
Lower Upper Lower Upper
Total effect of climate concern Direct effect of climate concern
Constant 2.15 0.09 - 1.96 2.33 1.96 0.09 - 1.78 2.13
Age -0.01 0.00 -0217" 001 -0.01 001 0.00 -0.12" —-0.01 0.00
Education’ 0.07 0.06 0.05 —0.04 0.19 0.08 0.05 0.05 -0.03 0.18
High school/secondary school
Undergraduate/college degree 0.16 0.06 0.10" 0.05 0.28 0.14 0.06 009 0.03 0.25
Graduate/Postgraduate degree 033 0.07 015" 020 046 028 0.06 013" 0.16 041
Gender? 0.08 0.03 005" 0.02 0.14 0.09 0.03 0.06" 0.03 0.14
Female
Survey Wave? —0.08 0.03 —-0.05" -0.13 -0.02 —0.04 0.03 -0.03 -0.09 0.01
2023
Climate Concern 0.34 0.02 043" 031 037 0.25 0.02 032" 0.22 0.28
Mild Climate Anxiety - - - - - 035 003 023" 0.29 041
High Climate Anxiety - - - - - 0.75 0.05 035" 0.66 0.84

"< p<.05,"p<01,""<p<001
'Reference for education is no formal education
2Reference for gender is male

3Reference for survey wave is 2022

anxiety. As shown in Table 2, there was a significant rela-
tionship between climate concern and climate anxiety (ps
<0.001), where the likelihood of having mild (OR=2.48,
95% CI [2.18, 2.81]) and high (OR=3.08, 95% CI [2.53,
3.74]) climate anxiety (compared to no climate anxiety)
increased with climate concern. Age was also a significant
predictor of mild and high climate anxiety (ps <0.001),
where the likelilhood of having mild climate anxiety
(OR=0.98 95% CI [0.97, 0.99]) and high climate anxiety
(OR=0.94, 95% CI [0.93, 0.95]) significantly decreased as
age increased.

Climate concern, climate anxiety and private-sphere
behaviour

Next, multiple linear regression was conducted to assess
the total effect of climate concern on private-sphere
behaviour, without controlling for climate anxiety. The
model significantly predicted likelihood of engaging in
private-sphere behaviour (F (7, 1979)=114.24, p <.001)
and explained 29% of variance after accounting for the
number of predictors and sample size (R?=0.29, adjusted
R?=0.29). As shown in Table 3, climate concern sig-
nificantly predicted increased likelihood of engaging in
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a

Climate Anxiety

b

Mild anxiety:
B =0.91 (SE=0.07), p =<.001
OR =2.48,95% CI [2.18, 2.81]
High anxiety:
B=1.12 (SE=0.10), p =<.001
OR =3.08, 95% CI [2.53, 3.74]

c’

Climate Concern

B=0.25 (SE = 0.02), p = <.001

Mild anxiety:
B=0.35(SE=0.03), p= <.001
High anxiety:
B =0.75 (SE =0.05), p =<.001

Private-Sphere Behaviour

c

B =0.34 (SE =0.02), p = <.001

Fig. 1 Climate anxiety as a mediator of climate concern and likelihood of engaging in private-sphere behaviour

private-sphere behaviour (p <.001). Age was also a signif-
icant predictor (p <.001), with likelihood of performing
private-sphere behaviour decreasing as age increased.

Linear regression was then conducted to investigate
whether climate anxiety would mediate the relation-
ship between climate concern and private-sphere behav-
joural likelihood. The overall model was significant (F (9,
1977)=131.32, p <.001) and explained 37% of variance after
accounting for the number of predictors and sample size
(R*=0.37, adjusted R*=0.37). Climate anxiety was a signifi-
cant predictor, where respondents with mild and high climate
anxiety were significantly more likely to engage in private-
sphere behaviour than those with no climate anxiety (ps
<0.001). A stronger effect size was observed for high climate
anxiety (B=0.75) compared to mild climate anxiety (B=0.35).

Climate concern was still significantly associated with
an increased likelihood of engaging in private-sphere
behaviour when controlling for climate anxiety (p <.001).
However, observation of the coefficients showed a
decreased effect size of climate concern when observing
the total effect of climate concern with climate anxiety
(B=0.25) compared to the direct effect of climate con-
cern (B=0.34), indicating partial mediation. The Sobel
test was used to assess the indirect effect of climate con-
cern on private-sphere behavioural likelihood through
climate anxiety. The results showed a significant indirect
effect of climate concern on likelihood of engaging in pri-
vate-sphere behaviour through both mild climate anxiety
(B=0.31, 95% CI [0.24, 0.39], p <.001) and high climate
anxiety (B =0.84, 95% CI [0.66, 1.02], p <.001), evidencing
partial mediation' (see Figure. 1).

! Private-sphere behaviours were grouped into categories relating to diet,
transport, heating, and material consumption, to identify whether the
results would differ according to the type of behaviour performed. The
results replicated the above findings demonstrating a consistent indirect
effect of climate concern on private-sphere behavioural likelihood through
climate anxiety, with the exception of heating which was derived from a
single item and therefore may lack reliability (see supplementary material).

Climate concern, climate anxiety and climate activism
Analysis was then conducted to test the relationships
between climate concern, climate anxiety, and climate
activism. Multiple linear regression was conducted to
assess the total effect of climate concern on likelihood
of engaging in climate activism. The model significantly
predicted likelihood of engaging in climate activism (F
(7, 1972)=131.78, p <.001) and explained 32% of vari-
ance after accounting for the number of predictors and
sample size (R*=0.32, adjusted R?=0.32). As shown in
Table 4, climate concern significantly predicted increased
likelihood of engaging in climate activism (p <.001). Age
was also a significant predictor, with climate activism
decreasing with age (p <.001).

Linear regression was conducted to investigate whether
climate anxiety predicts climate activism and climate
anxiety mediates the relationship between climate con-
cern and climate activism. The overall model significantly
predicted likelihood of engaging in climate activism (F
(9, 1970)=165.80, p <.001) and explained 43% of vari-
ance after accounting for the number of predictors and
sample size (R*=0.43, adjusted R?=0.43). As shown in
Table 4, climate anxiety was a significant predictor, where
respondents with mild and high climate anxiety were sig-
nificantly more likely to engage in climate activism com-
pared to those with no climate anxiety (ps <0.001). A
stronger effect size was also observed for those with high
climate anxiety (B =1.23) compared to mild climate anxi-
ety (B=0.63). As with the previous models, likelihood of
engaging in climate activism significantly decreased with
age (p <.001).

Climate concern was still significantly associated with
an increased likelihood of engaging in climate activism
after controlling for climate anxiety (p <.001). However,
the coefficients show a decreased effect size of climate
concern when observing the direct effect of climate con-
cern with climate anxiety (B=0.36) compared to the total
effect of climate concern (B=0.51), indicating partial



Wolstenholme et al. BMC Psychology (2026) 14:731 Page 8 of 12
Table 4 Total and direct effects of climate concern on likelihood of engaging in climate activism

B SEB B 95% ClI B SEB B 95% ClI

Lower Upper Lower Upper

Total effect of climate concern Direct effect of climate concern
Constant 1.53 0.14 - 1.26 1.80 1.21 0.13 - 097 146
Age -0.02 0.00 -026" -0.02 -001 -0.01 0.00 -0.16™" -001 —-0.01
Education’ 0.14 0.08 0.06 -0.03 0.30 0.15 0.08 0.07 0.00 0.29
High school/secondary school
Undergraduate/college degree 0.30 0.09 013" 0.14 047 0.27 008 011 0.11 042
Graduate/Postgraduate degree 045 0.10 014" 0.26 0.64 037 0.09 011" 0.19 0.54
Gender? 0.04 0.04 0.02 -0.04 0.12 0.05 0.04 0.02 -0.02 013
Female
Survey Wave® —0.06 0.04 -0.03 -0.14 0.03 0.01 0.04 0.00 —0.07 0.08
2023
Climate Concern 0.51 0.02 044™ 047 0.56 0.36 0.02 031" 032 041
Mild Climate Anxiety - - - - - 063 0.04 029" 0.55 0.72
High Climate Anxiety - - - - 123 0.07 039™ 1.10 136

"< p <.001
'Reference for education is no formal education
2Reference for gender is male

3Reference for survey wave is 2022

mediation. The Sobel test showed a significant indirect
effect of climate concern on likelihood of engaging in
climate activism through mild climate anxiety (B=0.57,
95% CI [0.46, 0.69], p <.001) and high climate anxiety
(B=1.38, 95% CI [1.10, 1.66], p <.001), evidencing partial
mediation (see Figure. 2).

Finally, analyses were conducted to investigate whether
age moderates the strength of the above relationships.
Age and climate concern were mean centred and used
to compute interaction terms. Each of the above regres-
sion models were repeated with the respective interac-
tion term included (see Tables 5, 6 and 7). The interaction
between age and climate concern was not a significant
predictor of mild or high climate anxiety (ps >0.05). The
interaction between age and climate anxiety was also
not a significant predictor of likelihood of engaging in
private-sphere behaviour or climate activism (ps >0.05).

Observation of simple slopes further showed no indica-
tion of interaction effects. Therefore, there was no evi-
dence that age impacted upon the relationships between
climate concern, climate anxiety and likelihood of engag-
ing in pro-environmental behaviours (private-sphere
behaviour and climate activism respectively).

Discussion

The present study adds to emerging literature on climate
anxiety by examining the relationship between climate
anxiety and different types of pro-environmental behav-
iour, while differentiating its effects from that of climate
concern, and assessing potential moderating effects of
age. The results show that individuals concerned about
climate change were significantly more likely to expe-
rience climate anxiety. Both climate concern and cli-
mate anxiety were in turn associated with an increased

Climate Anxiety
a b
Mild anxiety: Mild anxiety:
B=0.91 (SE=0.07), p =<.001 B=0.63 (SE=0.04), p= <.001
OR =2.48, 95% CI [2.18, 2.81] High anxiety:

High anxiety:
B=1.12 (SE=0.10), p =<.001
OR =3.08, 95% CI [2.53, 3.74]

c’

Climate Concern

B=0.36 (SE=0.02), p=<.001

B =123 (SE=0.07), p=<.001

Climate Activism

Cc

B=0.51 (SE=0.02), p=<.001

Fig. 2 Climate anxiety as a mediator of climate concern and likelihood of engaging in climate activism
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Table 5 Interaction terms from regression models testing for moderation of age on climate anxiety
Predictor Outcome B SEB EXP(B) 95% ClI
Lower Upper
Climate Concern*Age' Mild climate anxiety' 0.00 0.00 1.00 0.99 1.01
High climate anxiety 0.00 0.01 1.00 0.99 1.01

The full regression model can be found in Appendix A
! Mean centred

The reference category for climate anxiety is no anxiety

Table 6 Testing for moderation of age on likelihood of engaging
in Private-Sphere behaviours

Predictor B SEB B 95% Cl

Lower Upper
Climate concern * Age' 0.00 0.00 0.00 0.00 0.00
Mild climate anxiety* Age' 000 000 -002 -001 0.00
High climate anxiety * Age' 000 000 —003 -001 0.00

The full regression model can be found in Appendix B
" Mean centred

Table 7 Interaction terms from regression models testing for
moderation of age on likelihood of engaging in climate activism

Predictor B SEB B 95% ClI

Lower Upper
Climate concern * Age' 0.00 0.00 0.01 0.00  0.00
Mild climate anxiety * Age! =001 000 -005 —001 0.00
High climate anxiety * Age' 000 000 -002 -001 0.01

The full regression model can be found in Appendix C

" Mean centred

likelihood of engaging in private-sphere behaviours and
climate activism, with the effects of climate concern
being driven in part by climate anxiety. Younger partici-
pants were significantly more likely to experience climate
anxiety than older respondents, supporting emerging
literature demonstrating the toll of climate change on
young people [7, 9, 10]. However, the mechanisms of
climate change concern and anxiety on motivating an
increased likelihood of engaging in climate action were
consistent across respondents of different ages. There-
fore, the lower likelihood of engaging in private-sphere
behaviours and climate activism as age increased identi-
fied in this study may be attributed to other factors. The
results are discussed in detail below.

The results show that being concerned about climate
change is sufficient to motivate an increased likelihood
of engaging in private-sphere and climate activist behav-
iours. This suggests that the effects of concern for climate
change may not be limited to low-cost and low-effort
behaviours as previously reported [29, 30]. The finding
that climate concern was associated with climate anxiety
supports recent literature demonstrating a hierarchical
relationship between cognitive and affective components
of climate change engagement (see[47]). Moreover, the

effects of climate concern were in part driven by climate
anxiety, demonstrating that stronger affective responses
to climate change have a greater impact on driving pro-
environmental behaviour. Overall levels of climate con-
cern were higher than overall levels of climate anxiety,
supporting recent literature also demonstrating lower
levels of climate anxiety than climate concern in the UK
[9]. This indicates that levels of general concern or worry
about climate change may be more common than more
intense forms of climate anxiety (i.e. resulting in impaired
functioning).

The results showed that 63% of respondents were expe-
riencing climate anxiety to some extent, with the major-
ity experiencing a mild level and a small proportion
experiencing a high level of climate anxiety. This indi-
cates that while climate anxiety may not affect individu-
als consistently, it is still pervasive and being felt to some
degree among the UK population. Climate anxiety was
found to increase the likelihood of engaging in private-
sphere behaviour as well as climate activism consistently
among those experiencing mild and high levels of climate
anxiety, compared to those experiencing no anxiety. This
shows that even very mild climate anxiety can be trans-
formed into meaningful action, with the potential to mit-
igate rising emissions through encouraging change at an
individual, community, and societal level [49]. However,
a stronger effect size was shown for high levels of climate
anxiety compared to mild levels of anxiety, indicating
that higher levels of anxiety have an even stronger effect
on motivating pro-environmental behaviours. This find-
ing has implications for measurement of climate anxiety,
as continuous measures may not fully capture how vary-
ing degrees of climate anxiety may affect individuals and
their subsequent behavioural engagement in different
ways.

The present results lend support to arguments that
climate anxiety can have an adaptive function, even
if climate anxiety is conceptualised through impaired
functioning. In line with basic emotion theory, climate
anxiety was found to increase relevant climate miti-
gation behaviours, which may in turn help to reduce
one’s anxiety. For example, engaging in collective cli-
mate action can have positive impacts on wellbeing and
mental health, by helping concerned individuals trans-
form their distress into something positive [46]. This is
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supported by evidence that engaging in collective action
can reduce the association between climate change anxi-
ety and depression symptoms, with no such effect being
shown for individual action [8]. Collective action has also
been associated with lower levels of climate anxiety [54].
Therefore, the finding that climate concern and anxi-
ety led to an increased likelihood of engaging in climate
activism in the present study is a positive one, as affec-
tive responses to climate change can be transformed into
meaningful action, potentially then acting as a ‘buffer’
against climate-related distress [8]. With the above find-
ings, this supports arguments that strategies to promote
psychological wellbeing and active engagement should
focus on cultivating the capacity to learn from worry and
channel it into constructive actions, ensuring it does not
lead to unhealthy coping mechanisms [43, 55].

It is important to note that the behaviours used in this
study tended to involve relatively high effort actions, such
as following a vegan diet, living car free, and taking part
in community action. However, climate anxiety may have
different effects on low effort and high effort behaviours.
For example, Clayton and Karazsia [7] found no asso-
ciation between climate anxiety and relatively low effort
behaviours such as recycling and turning off lights, while
Whitmarsh et al. [9] found that climate anxiety predicted
high effort but not low effort actions. It is possible that
individuals experiencing climate anxiety may be more
willing to perform high effort behaviours as a means of
managing their anxiety, as high effort behaviours (e.g. liv-
ing car free) tend to be more impactful in terms of reduc-
ing greenhouse gas emissions than low effort behaviours
(e.g. recycling; [56]). Moreover, behaviours differing in
terms of impact may also have differing impacts on sub-
sequent wellbeing. For example, A meta-analysis of 71
studies involving 391,379 participants found that low-
impact pro-environmental behaviours (e.g., recycling or
using reusable bags) were significantly positively associ-
ated with subjective well-being, while no such association
was found for high-impact behaviours (e.g., adopting a
vegetarian diet or commuting via public transport; [57]).
Future research could further investigate the effects of
climate anxiety on private- and public-sphere behaviours
differing in terms of difficulty to perform and impact on
emission reductions. This would provide further insight
into the capacity of climate anxiety to motivate climate
action, subsequent mitigation potential, and impacts on
wellbeing.

The impact of climate change on the mental health of
young people is currently poorly understood, though
emerging evidence shows climate anxiety may dispropor-
tionally affect younger age groups [58]. This is supported
in the present study, which demonstrated higher levels of
climate anxiety among younger respondents. The likeli-
hood of engaging in climate action also significantly
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decreased as age increased in our sample. Yet, the effects
of climate change concern and anxiety on motivating pri-
vate-sphere behaviours and climate activism were consis-
tent across respondents of different ages. The decreased
likelihood of engaging in climate relevant behaviours
among older respondents may therefore be attributed to
other factors. For example, past research has shown gen-
erational differences in climate-related beliefs, including
increased scepticism and lower risk perceptions, in addi-
tion to lower levels of climate-related emotions, such as
fear and outrage, among older generations compared to
younger generations [47, 50]. Understanding the mecha-
nisms underlying generational differences in climate
change engagement would be a worthwhile avenue of
future research, to determine ways of motivating greater
engagement across generations, subsequently reducing
the burden on young people.

This study is not without limitations. While this study
investigated different types of pro-environmental behav-
iour, a drawback is measuring the likelihood of engaging
in different actions, which may not accurately represent
real behavioural engagement. This could be addressed
in future studies by asking respondents to report their
behaviour retrospectively (e.g., over the last 12 months)
or by measuring behaviour directly using observational
methods (e.g., surveying participants of climate pro-
tests). Although the sample was broadly representative
of the UK adult population, certain demographic groups
were slightly over- or underrepresented. Specifically,
older adults were overrepresented, while respondents
of Asian and Black backgrounds were slightly under-
represented, compared to UK census estimates [59, 60].
Therefore, while the findings are likely to generalise well
to the wider population, caution is warranted when inter-
preting results for these specific subgroups. Finally, this
study involved the development of new scales for pri-
vate-sphere behaviour and climate activism, which are
not explicitly validated. Scales were developed based on
similar past research and showed good internal reliability.
However, it is important to note that the development of
these scales required subjective decisions regarding item
inclusion. These decisions are inevitably informed by
our disciplinary backgrounds, and interpretations of the
existing literature [61].

Conclusion

Little is currently known about how climate change con-
cern and climate anxiety may interact with each other
to motivate or hinder environmental action. This paper
addresses this gap and contributes to existing literature
by disentangling the effects of climate change concern
and climate anxiety on different types of pro-environ-
mental behaviour, using UK survey data. The results
showed that individuals concerned about climate change
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were significantly more likely to experience climate anxi-
ety and were subsequently more likely to engage in cli-
mate action. The effects of climate change concern and
anxiety on climate action were consistent across respon-
dents of different ages. Climate anxiety therefore may be
adaptive in encouraging relevant climate action.
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