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Abstract: Previous studies examining psychological distress associated with climate change have
found cognitive, affective and behavioural influences. This distress, termed climate anxiety, is thought
to be chronic in nature, and may result in long-lasting and significant negative impacts on mental
health. The present study examined how climate anxiety may be impacting people’s frequency of pro-
environment behaviours. To effectively measure participants’ behavioural frequency and preferences,
we used a discrete choice experiment, which simulated a transport scenario where participants would
have to make trade-offs between cost, time and eco-friendliness. A total of 256 participants (95 male,
161 female) completed the study. It was found that participants with moderate levels of climate
anxiety had a higher frequency of pro-environment behaviours than participants with low or high
levels of climate anxiety. Furthermore, participants with low or high levels of climate anxiety gave a
higher preference for options that cost less or take less time. This evidence supports the hypothesis
that moderate levels of climate anxiety may be optimal for pro-environmental behavioural response.

Keywords: climate anxiety; climate change anxiety; solastalgia; fear of climate change; choice of
behaviour; DCE; pro-environment behaviour; decisions

1. Introduction

Research into climate change and its effect on individuals is a somewhat recent phe-
nomenon, with substantially more research having been conducted within the last 10 years
than ever before. Research along with communication of findings through general media
channels and the focus from political agendas and campaigns have highlighted climate
change as a key issue, and this communication has affected people’s attitudes towards
peers based on their opinions of the future effects of climate change [1,2]. Carbon emissions
have been identified as the key factor driving climate change, as the global economy, ur-
banisation and developments are at an all-time high [3–7]. Following this increasing trend
of carbon emissions, the effects of climate change, based on current projections, could be
catastrophic, which concerns many people [8–10].

Recently, debates regarding the impacts of climate change on the community have
included impacts on mental health [11–13]. These emotional impacts are caused not only
by the direct influence of climate change, such as bush-fires, flooding or droughts [14],
but also, as described by many scientific reports, simply due to perception and awareness
of climate change [15–17]. These claims were supported by an American Psychological
Association [18] survey aimed at measuring “Stress in America: Generation Z”; through
this survey, it was found that 51% of respondents reported climate change as a significant
source of stress. In a more recent survey by the American Psychological Association [19],
it was found that 68% of respondents were at least a little worried about climate change
and its effects. Similar findings supporting prevalence and distress associated with climate
anxiety have also been examined globally [20].

Distress associated with feelings of guilt and despair due to inaction regarding climate
change has also gained increasing recognition amongst mental health professionals [11,21,22].
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These feelings of guilt and despair associated with climate change have been linked to
more serious mental health issues, such as subclinical depressive symptoms [21,23]. When
examining whether these feelings have resulted in behavioural change, or lack thereof,
we can see that not everyone reacts the same [21,22]. For some, these feelings of distress
may be debilitating [21,22] and people can feel powerless to change [21]. For others, these
feelings may be an important resource in encouraging constructive activity to help reduce
the impacts of climate change [22].

Climate anxiety and eco-anxiety are terms that are commonly used to refer to feelings
of worry and distress about the climate crisis and more broadly the environment; however,
there are a wide range of definitions and operationalisations of climate anxiety and eco-
anxiety. Clayton and Karazsia [24] defined climate anxiety as a broad range of inhibiting
negative emotions causing distress regarding climate change, and these feelings may, or
may not, be further reflected in behaviours. These terms have also been identified as the
experience of distress related to the environment causing guilt, fear, worry, hopelessness,
shame and despair [25]. It was noted in Coffey et al.’s [26] review that terms such as “climate
change anxiety” and “ecological stress” are often used when discussing eco-anxiety. Eco-
anxiety has also been defined as “a chronic fear of environmental doom”, “mental distress
or anxiety associated with worsening environmental conditions” or “anxiety experienced
in response to ecological crisis” [26].

Research examining the implications of climate anxiety have identified inconsis-
tent findings regarding the association between climate anxiety, or eco-anxiety, and pro-
environment behaviours. Some previous research has found a positive association between
climate anxiety, or eco-anxiety, and pro-environmental behaviour [17,27]. However, Clay-
ton and Karazsia [24] found no association between pro-environment behaviours and
climate anxiety. These findings were further supported in a similar study by Kapeller and
Jager [28], examining anxiety about climate change, stating that there were no increases in
pro-environmental intent when several conditions regarding personal values and knowl-
edge were met. It was stated that these findings may be due to the often debilitating nature
of climate anxiety, and concerns about climate change. Anxiety regarding environmental
disaster and climate change has the potential to be viewed as a chronic stressor, further
inhibiting pro-environment behaviours [24,27]. Overwhelming feelings about the unknown
are not uncommon and may be related to a far more established area of research. These
inconsistent findings support the ideas that although habitual worry, or concern, about
climate change may be unconstructive and dysfunctional for some individuals, it may serve
as a constructive adaptive response for others [29,30].

Anxiety is a normal and well-established reaction to stressful situations [31–33]. Pre-
vious research has found that feelings of anxiety may be debilitating in severe cases, but
moderate levels of anxiety may act as a mediator of improved task performance, for exam-
ple, if someone is not anxious at all about how they will perform in a test, they generally
will perform worse than someone who is moderately anxious; however, someone who is
very anxious will also perform poorer than someone who is moderately anxious [34]. This
phenomenon is referred to as the Yerkes–Dodson law and represents a relationship between
pressure and performance in the shape of an inverted U [35]. This occurs as people with
low levels of anxiety may not have enough arousal to fully engage in an activity, whereas
people with high levels of anxiety may have too much arousal creating increased cognitive
load, causing poorer performance on a specific task [34,36].

Arent and Landers [37] further examined this relationship between arousal, anxiety
and performance by assessing college-age participants’ response times while riding an
exercise bike. Participants were first randomly allocated into one of eight arousal groups
(between 20 and 90%) and made aware they were competing for a cash prize. Participants
were then assessed using the Competitive State Anxiety Inventory-2 and Sport Anxiety
Scale, to measure their levels of cognitive and somatic anxiety. Participants’ response
times were then analysed assessing the influence of cognitive and somatic anxiety on
response time. As hypothesised through the inverted U theory, participants’ performance
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was highest when exhibiting moderate levels of somatic anxiety. Arent and Landers [37]
noted that due to the low cognitive load required for the task in their study, cognitive
anxiety was not predictive of performance. But, in tasks inducing high cognitive loads,
cognitive anxiety may be predictive of performance, such as cognitive load induced from
tasks requiring complex decision making. This presumption has been supported in further
studies examining stress and performance in roles with greater cognitive load, such as
high-pressure work environments and high-impact decisions [38–41]. Therefore, it may be
prudent to consider the potential connection between general anxiety and climate anxiety.
Essentially, we expect that the stress associated with pro-environment decision making, due
to the level of climate anxiety, may exhibit a similar response pattern. Previous research
examining the anxiety of environmental disasters and the climate crisis has identified
feelings of control and helplessness to be key factors, with reduced feelings of control
identified as potentially debilitating [42–45].

Previous research examining environmental behaviours has often relied on self-
report measures to gauge individuals’ likelihood of engaging in pro-environment actions
(e.g., “I would sign a petition about an environmental issue, yes or no?”) [46]. However,
these self-report measures have frequently shown that stated intentions may not accurately
reflect real-world behaviours [47]. As a result, the field has faced limitations in assessing the
frequency of pro-environment actions, understanding the trade-offs individuals consider
when making environmentally conscious choices, and identifying effective strategies for
promoting behavioural change [46–48].

Recognising the significance of these limitations is crucial, as prior research has high-
lighted that human behaviours play a substantial role in environmental challenges, in-
cluding biodiversity loss, climate change and environmental pollution [49,50]. Without a
deeper understanding of the underlying motivations driving people’s decisions, it becomes
challenging to implement and assess the effectiveness of intervention strategies [51].

Previous studies investigating pro-environment behaviours have employed a vari-
ety of tools, often developed for specific studies, rather than relying on established and
validated measures. These methods have included field observations, laboratory-based be-
havioural tasks, domain-specific and general self-report measures, including Likert-based
surveys [47]. A review by Lange and Dewitte [47] highlighted a notable distinction between
individuals’ intentions regarding pro-environment behaviours and their actual actions.
While these measures may indicate individuals’ willingness to engage in pro-environment
behaviours, they do not provide insights into the frequency of such behaviours or fac-
tors influencing their decisions, including trade-offs they might consider when choosing
environmentally friendly alternatives.

Discrete choice experiments (DCEs) may offer an efficient partial solution to some of
these issues. DCEs enable the examination of the importance of specific attributes, such
as time, when making pro-environment decisions. A DCE involves individuals making
decisions between two hypothetical options, which offer differing levels of each attribute,
mirroring real-life decisions. For example, participants may have to choose from one of
two choices; the first choice may be cheaper, slower and not eco-friendly, compared to the
second choice. In this scenario, a participant whose primary focus is saving money may
opt for the first choice. Selections in these tasks allow researchers to investigate trade-offs
people are willing to make based on the pros and cons of each decision. These selections
provide us with utility scores. Utility scores provide insights into the relative importance of
each attribute when making decisions. For instance, a participant with a high cost utility
score tends to prioritise cost-effectiveness over factors like speed or eco-friendliness (as
shown in Figure 1). These utility scores not only help us understand the frequency with
which participants choose cost-effective options but also show situations when they opt for
different choices. In essence, utility scores allow us to assess both the typical preferences
and the variations in decision-making patterns.
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Figure 1. This is an example of a DCE, on the left with levels and attributes on the right. Par-
ticipants will make a number of decisions between the 2 options, as levels of attributes change.
Utility scores measured will provide a deeper understanding of the factors considered when making
travel decisions.

Previously, DCE methods have been extensively used to accurately measure and
further understand consumer behaviours in a wide range of domains, such as transport
choices, health choices and consumer choices [52–54]. These use cases for DCEs have been
shown to have strong external validity and criterion validity, showing that stated choices
within the tasks were seen to be consistent with real choices made by the same individuals,
indicating that DCEs can reasonably predict behaviours [55–58]. The use of DCEs when
examining pro-environment behaviours may allow for the analysis of which factors are
most important to individuals when making pro-environment decisions. This analysis may
allow us to determine what societal and governmental changes may be required to make
pro-environment options more appealing. For experiments focusing on pro-environment
behaviours, factors may include, but are not limited to, trade-offs between cost, time, social
pressures, convenience or eco-friendliness. Examining trade-offs will identify how we may
make pro-environment options more appealing.

The key question addressed in this study is how do feelings of anxiety regarding the
environment affect pro-environment behaviours? To address this question, we will measure
climate anxiety and utilise a pro-environment behaviour DCE to determine how these
feelings may affect the participants’ pro-environment behaviours. We will also examine
the relationship between climate anxiety and general anxiety, as previous research has
observed inconsistent relationships between worry about climate change and psychological
distress [25].

It is hypothesised that participants exhibiting moderate levels of climate anxiety will
exhibit more pro-environment behaviours than participants reporting low or high levels of
climate anxiety. Further, it is hypothesised that participants exhibiting moderate levels of
climate anxiety will have utility scores identifying eco-friendliness as of higher importance
than time or cost. Inversely, it is hypothesised that participants exhibiting high and low
levels of climate anxiety will have utility scores identifying time and/or cost as of higher
importance than eco-friendliness, due to increased cognitive load inhibiting responses and
a lack of stimulation, respectively. It is also hypothesised that participants’ climate anxiety
scores will be positively correlated with general anxiety.

2. Materials and Methods
2.1. Participants and Recruitment

A total of 267 participants (166 female, 101 male) aged 18-84 years (M = 28.2, SD = 14.60)
completed the study online. Participants were recruited through the university’s undergrad-
uate student research participant pool and via Facebook advertising. Student volunteers
participated in return for course credit, while the community sample went into a draw to
win gift vouchers. Informed consent was obtained from all participants. The study was
approved by the university’s ethics committee (approval number H-2019-0402). Sample
size requirement of 220 was calculated using methods described in “Sample Size Require-
ments for Discrete-Choice Experiments in Healthcare: a practical guide” [59] using pilot
data. Data collection occurred from April to December 2021.
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2.2. Measures

The following was delivered on Qualtrics online survey software version March 2021.
Prior to starting the survey, participants were required to read the study information
statement and provide informed consent [60].

2.2.1. Discrete Choice Experiment (DCE)

Our DCE was developed to determine the importance of different attributes when
considering transport, particularly eco-friendly transport options. To achieve this, we
constructed a 3 (attributes: time, cost, eco-friendliness) × 2 (levels: 23/34 min, Free/$6,
Yes/No) DCE (Figure 1). These levels were chosen after careful consideration of the types
of journeys people may take on a daily basis. Due to this, we chose to simulate factors
of a journey from Bondi to Glebe (suburbs in Sydney, Australia) during moderate traffic
hours using 2 modes of transport, bike and car, for the attributes and levels used in our
DCE. This simulation includes both positive and negative factors for either transport
option. Due to our sample population, travel like this would be familiar for most, if not
all, participants (the attribute levels were decided based on real transportation options
available for commuters in two Australian cities. The choices were sourced from common
commutes in Sydney and Newcastle, NSW, Australia.)

2.2.2. Climate Change Anxiety Scale (CCAS)

The unidimensional CCAS is derived from Clayton and Karazsia’s [24] 4-factor 22-item
measure, and consists of 13 items, with 8 items examining cognitive–emotional impairment
and 5 examining functional impairment due to worries about climate change with scores
in these 2 factors being aggregated as a single score [61]. Frequency ratings were made
by participants on a series of 5-point Likert scales (0 = Never, 1 = Rarely, 2 = Sometimes,
3 = Often, 4 = Almost Always) [24]. We also included questions from factor 2 of Clayton and
Karazsia’s [24] initial 4-factor 22-item measure, which consists of 6 items asking participants
about their level of behavioural engagement, e.g., “I recycle”. We performed this to confirm
the construct validity of our DCE. The CCAS has good discriminant, structural, convergent
and divergent validity [24,61]. The scale also has high internal reliability, as demonstrated
by Clayton and Karazsia across three studies [24].

2.2.3. Depression Anxiety Stress Scale (DASS-21)

The DASS-21 is a self-report measure of the severity and frequency of negative emo-
tions over the previous week [62]. For this study, we only used the seven anxiety items.
Participants responded to questions regarding frequency of feelings and behaviours on
a 4-point Likert scale (0 = Never applied to me, 1 = Sometimes applied to me, 2 = Often
applied to me, 3 = Almost always applied to me). These items gave participants a score be-
tween 0 and 21, with higher scores indicating greater levels of anxiety. The DASS-21
offers favourable internal consistency (alpha = 0.89) and temporal stability (range of
rs = 0.71–0.81) [63]. The DASS-21 also has good convergent and discriminant validity [63].

2.2.4. Experimental Procedure

Following consent, participants completed surveys over approximately 15 min for
which the order of the DCE and CCAS were counterbalanced. Firstly, the participants were
asked to answer two demographic questions, age and gender (Male, Female, Non-Binary or
“Other/Prefer not to say”). Participants either completed the CCAS after the demographic
questions, followed by the adapted DCE and then the DASS-21 or they completed the
demographic questions, then the DCE first followed by the CCAS and then the DASS-21.
This was to examine whether there may be priming of response in the behavioural task after
being assessed on climate anxiety. Excluding demographics, questions within each block
were randomised and questions within the DCE block had answer options in a randomised
order to negate the effects of right–left bias. Prior to the DCE block, participants were
presented with the following vignette: “The following questions will involve you making
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decisions on transport options. The options to consider consist of different factors associated
with two transport methods between Glebe and Bondi Junction during moderate traffic.
This journey is roughly 10km and includes travel along toll roads. When making these
decisions you will have to consider the associated time, cost, and whether the option
is considered eco-friendly.” Participants were then asked to make 28 different decisions,
choosing between a pair of transport options (described in Measures). Each choice included
differing levels of time, cost and eco-friendliness, requiring participants to consider the
levels of these attributes carefully for each decision. Options within pairs were presented
as “Choice 1” and “Choice 2” with modes of transport, which may include these factors not
being identified (Figure 1). We performed this to reduce possible implicit bias associated
with differing modes of transport; this is known as an unlabelled DCE design.

2.2.5. Data Preparation and Statistical Analysis

All self-report scales were scored and prepared for analysis in Microsoft Excel. Thirty-
one participants were excluded from analysis due to having incomplete data sets. Attribute
utility scores were calculated using a random-parameters logit (RPL) model; this involved
participants’ choices being regressed against characteristics of the alternative transport
options presented. The regression used a cumulative logit link function. This is psycho-
logically equivalent to assuming that preferences are internal random variables and that
people make decisions by comparing these preferences against fixed thresholds. The re-
gression analysis estimates how much the average preference changes with changes in
the attribute levels. These “utility” coefficients were estimated separately for each person,
and for each attribute, and they indicate the impact of changes in these attribute levels on
transport choices. Estimation of utility parameters from choice data was carried out using
the R language and its ’ordinal’ package [64,65]. Eco and cost trait utility scores were then
multiplied by −1 as in the initial design, the more desirable traits in these attributes were in
choice 1. This led to negative utility scores, as negative utility scores indicated participants’
preference for choice 1 and not a negative preference for this attribute (Figure 1). Thus,
a positive cost trait utility indicates an individual’s degree of preference for the cheapest
option, a positive time trait utility indicates an individual’s preference for the fastest option
and a positive eco trait utility indicates an individual’s preference for the most eco-friendly
option. CCAS squared scores and differences in attribute utility scores were also calcu-
lated for use in the polynomial regression required to examine our proposed inverted U
relationship. Analysis was conducted on R 4.3.0 [65].

3. Results
3.1. Descriptive Data

The final sample included 236 participants aged 18–84 years. This included 153 female
participants, 83 male. A total of 76 participants were from the community recruitment
strategy and 160 from university recruitment. Descriptive data of participants can be seen
in Table 1.

Table 1. Descriptive data for all study variables and relationship with climate anxiety.

Variable Mean SD Pearson’s R

Age 27.82 12.15 −0.083
Anxiety 6.44 4.99 0.540 **

Cost Attribute Utility Score 3.15 2.68 −0.438 **
Time Attribute Utility Score 2.38 1.90 −0.360 **
Eco Attribute Utility Score 3.89 3.00 −0.071
Behavioural Engagement 15.35 2.97 −0.146 *

Climate Anxiety Score 34.31 12.27 -
* indicates relationships with p-value < 0.05, ** indicates relationships with p-value < 0.001.
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3.2. Analysis

All requirements for planned statistical analysis were met. The correlation matrix
including all variables analysed in this study may be seen in Appendix A.

3.2.1. Order Effects

No significant effects of the order of the questionnaire presentation were found. This
was examined via examining differences between groups’ CCAS scores with either DCE
first or CCAS first; we found no significant differences in CCAS scores, t(234) = −0.737,
p = 0.462. This analysis was included to assure that neither pro-environment behaviours
nor climate anxiety were primed due to completing either our DCE or CCAS first.

3.2.2. Climate Anxiety and Attribute Utility Scores

Firstly, we analysed the attribute utility scores using a repeated-measures ANOVA
and conducted planned post-hoc analysis with Bonferroni correction. The results showed
a significant difference in scores (F(2470) = 30.278, p < 0.001, η2 = 0.114). The planned
post-hoc analysis further examined participants’ preferences for these attributes. Eco trait
utility scores were significantly higher than time trait utility scores, t(235) = 7.781, p < 0.001,
d = 0.51, 95% CI [1.044, 1.976], and cost trait utility scores, t(235) = 3.825, p < 0.001, d = 0.249,
95% CI [0.276, 1.208]. Cost trait utility scores were significantly higher than time trait
utility scores, t(235) = 3.957, p < 0.001, d = 0.258, 95% CI [0.302, 1.234] (Figure 2). These
findings indicate that participants had a higher preference for eco-friendliness (eco trait
utility) compared to both time-related considerations (time trait utility) and cost-related
considerations (cost trait utility). Additionally, cost-related considerations were given
higher preference than time-related ones.

Figure 2. Descriptive plot of eco trait utility scores with CCAS groups.

Correlation analysis was again utilised to examine the relationship between partici-
pants’ climate anxiety (CCAS) score and attribute utility scores. Participants’ CCAS scores
were significantly negatively correlated with time trait utility scores and cost trait utility
scores; however, the relationship between CCAS scores and eco trait utility was not signifi-
cant (Table 1). This suggests that higher levels of climate anxiety are associated with lower
utility scores for the time and cost traits, indicating that individuals with greater climate anx-
iety are less willing to trade off their time and financial costs for environmentally friendly
choices. In contrast, the lack of a significant correlation with eco trait utility suggests that
climate anxiety may not strongly influence participants’ preferences for eco-friendliness in
this context.
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We then examined differences in participants’ eco trait utility based on whether they
had low, moderate or high CCAS scores. To perform this, participants were split into
three even groups based on their CCAS scores, with the bottom 78 participants in the
low CCAS group, the middle 78 participants in the moderate CCAS group and finally,
80 participants in the high CCAS group. These groupings were based on a tertile split, with
the low CCAS group including participants with scores of 4–10, the moderate CCAS group
including participants with scores of 11–22 and the high CCAS group including participants
with scores of 23–53. A two-way ANOVA was utilised with planned post-hoc analysis
using Bonferroni corrections, which found a significant difference in scores F(2233) = 9.727,
p < 0.001, η2 = 0.077. The planned post-hoc analysis demonstrated that moderate CCAS
scores were significantly higher than both low, t(235) = 3.061, p = 0.002, d = 0.535, 95% CI
[0.329, 2.542], and high, t(235) = 2.974, p < 0.001, d = 0.457, 95% CI [0.288, 2.494], CCAS
scores; however, there was no significant difference between low and high CCAS scores
(p = 0.851) (Figure 2).

We then further examined the shape of the relationship between CCAS scores and at-
tribute utility scores using polynomial regression with intercept, linear and quadratic terms.
A significant negative quadratic effect was seen between participants’ CCAS score and eco
trait utility score β = −5.878, p < 0.001, adjusted R2 = 0.147, indicating that participants with
moderate levels of climate anxiety have higher eco trait utility scores. When examining the
shape of our cost and time trait utility scores, there was no significant quadratic effect. To
investigate potential interactions between the CCAS scores and the utilities attached to the
eco vs. cost and time attributes, we then examined the shape of the cost and time utility
scores’ quadratic relationships and analysed their strength in regard to the CCAS and eco
trait utility score. We performed this by first calculating the difference between our eco
trait utility score and cost and time trait utility scores; this allowed us to determine whether
participants with moderate CCAS scores indicated eco trait utility as the most important
factor, and participants with low or high CCAS scores indicated either time or cost as the
most important factors. To examine this, we ran the same analysis previously described
but instead used our difference values. We found a significant negative relationship in both
eco–cost trait utility difference (β = −4.129, p < 0.001, adjusted R2 = 0.113) and eco–time trait
utility difference (β = −4.862, p < 0.001, adjusted R2 = 0.087), indicating that participants
with moderate CCAS scores identified the eco trait utility as the more important factor and
participants with low and high CCAS scores identified either the cost or time trait utility as
more important.

3.2.3. Other Differences in CCAS Scores

Correlation analysis was utilised to examine the relationship between age and par-
ticipants’ CCAS scores and found no significant relationship between participants’ age
and CCAS score (Table 1). Correlation analysis was then used to examine the relationship
between participants’ CCAS scores and anxiety scores and found a significant positive
relationship between participants’ CCAS scores and anxiety scores r(235) = 0.540, p < 0.001.

3.2.4. Eco Trait Values and Eco-Friendly Behavioural Engagement

Correlation analysis was utilised to examine the relationship between participants’ eco
trait utility scores and participants’ behavioural engagement scores, as measured by factor
2 of the CCAS, and found a positive correlation between these scores, r = 0.404, p ≤ 0.001.
These findings indicate a reasonable association between self-reported behavioural engage-
ment and behavioural engagement measured through our DCE. We did not expect a strong
relationship here as it is well established that self-report measures of pro-environment
behaviours more accurately reflect on someone’s propensity or inclination rather than
actual behaviour.
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4. Discussion

This study investigated the relationship between climate anxiety and pro-environment
behaviours via self-report questionnaires and a discrete choice experiment (DCE). To
achieve this, we developed a DCE that simulated transport choices for participants. This
DCE allowed us to further examine not only the frequency of pro-environment decisions but
also the trade-offs participants would be willing to make as part of these pro-environment
choices. Through this, we were able to examine the relationship that climate anxiety has
with participant preferences regarding pro-environment travel choices.

4.1. Links between Climate Anxiety and Pro-Environment Behaviours

Climate anxiety, which has been identified as feelings of worry and concern about the
impacts of climate change, has previously been the focus of numerous recent studies. A
key focus of this recent research has examined how climate anxiety may impact related
behaviours, such as pro-environment behaviours. Much of this previous research has
found mixed results, with some finding that the level of climate anxiety does not indicate
a person’s likelihood for pro-environment behaviours, or a “greener” lifestyle [24,28].
However, there is a growing body of literature that indicates that climate anxiety may
be positively associated with pro-environment behaviours, thus an adaptive response
to the issue of climate change [17,27,66]. When considering these varied findings, we
wanted to examine whether perhaps this relationship was more complex than simply
positively or negatively related. We hypothesised that participants exhibiting moderate
levels of climate anxiety would exhibit more pro-environment decisions, as measured
through our DCE, than participants reporting low or high levels of climate anxiety. Initial
analysis of our results found evidence in support of some initial claims from Clayton and
Karazsia [24], as climate anxiety was not found to be significantly related to participants’
eco trait utility scores. However, upon further examination, as hypothesised, we found
that participants with moderate levels of climate anxiety exhibited a significantly higher
preference for “eco-friendly” options than participants reporting low or high levels of
climate anxiety, with quite substantial effect sizes examined in our initial ANOVA, d = 0.535
for the comparison between moderate and low, and d = 0.457 for the comparison between
moderate and high climate anxiety groups. This was supported further with a significant
negative quadratic linear relationship (inverted U). These findings indicate there is in fact a
significant relationship between climate anxiety and pro-environment decision making and
further support the claim that high levels of climate anxiety may be inhibiting behavioural
change due to the debilitating nature of climate anxiety and associated stress due to the
extreme complexity of the issue [14,67]. These findings may provide some clarity on the
initial mixed results, as studies that had found no relationship may have included a high
proportion of participants with high levels of climate anxiety, potentially overshadowing
any relationship that may be examined.

It was also hypothesised that participants exhibiting moderate levels of climate anxiety
would have preferences of choices, identifying eco-friendliness as of higher importance
than time or cost. This hypothesis was supported in our findings, indicating that moderate
levels of climate anxiety may be optimal for pro-environment decision making. These
findings provide further evidence supporting our assumption that an increase in pro-
environment behaviours may have a similar inverted U relationship with climate anxiety
that has been seen in performance-based tasks, such as sports or in high-pressure work
environments [38–41]. These findings highlight the importance of re-framing environmental
issues to attempt to alleviate anxiety associated with climate change, as this may further
encourage behavioural change.

4.2. Examining Climate Anxiety and General Anxiety

As previously discussed, climate change anxiety has been linked to a range of negative
mental health outcomes [11–13]. Due to this, we wanted to examine whether climate anxiety
was directly related to general anxiety, or whether there may be further complexities to
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consider. In line with our hypothesis, we found that climate anxiety was significantly
positively correlated with participants’ general levels of anxiety; these findings are aligned
with previous research [24]. The moderate positive correlation (r = 0.54) indicates that there
are aspects of the climate anxiety construct that are unique, differing from general anxiety.
This discussion of the various themes that may be associated with climate anxiety, such as
themes found in health anxiety, existential anxiety and death anxiety, is important as it will
provide an increased understanding of the dynamics of climate anxiety [68].

4.3. Relationship between Age and Climate Anxiety

Often, concerns about climate change are considered to be worries of the younger
generations and portrayed as somewhat generational disagreements [69]. However, these
claims have not necessarily been supported, as previous research has found mixed results
when examining the relationship between climate anxiety and age [70–73]. When examining
this relationship, we found no significant relationship between age and climate anxiety,
which indicates that this divide may be somewhat misguided and counterproductive.
This expected relationship is not due to an expectation that younger people are more
knowledgeable about climate change, but rather due to the negative, often fear-focused
nature of climate change education through social media and an increase in climate change
education in schooling [74,75]. However, many of these studies have had limited to no focus
on older generations. Addressing these gaps may be of great importance to understanding
the dynamics of climate anxiety and its impacts across the lifespan.

4.4. Future Direction, Strengths and Limitations

Future research should focus on the further analysis of frequency and preferences
associated with pro-environment choices using DCEs and other behavioural assessments.
Future research may include an increase in attributes and levels when using DCEs to
examine pro-environment behaviours to gain a deeper and fuller understanding of what
trade-offs people are willing to make, allowing for more appealing eco-friendly options to be
made available. This further understanding of eco-conscious decision making may allow for
policy alignment, which may serve as an important factor in driving positive behavioural
changes and addressing the potential challenges of climate change. This is important to
note as it is suggested that high-level policy change is incredibly beneficial for reducing
stress and distress associated with climate change, as this may show understanding and
validate fears that people may have [28].

The novel experimental approach provides a step forward to understanding envi-
ronmental behaviours utilising more objective methods. The use of a DCE allowed us
to measure participants’ preferences when choosing eco-friendly travel options and ex-
amine the frequency with which they chose these options and demonstrated a link to
a behavioural engagement factor measured through self-report (CAS Factor 2). These
findings indicate that discrete choice experiments (DCEs) can be useful in future research
on pro-environment choices, especially when considering factors like choice frequency and
participant preferences. This research approach can be applied to various areas, such as
studying behavioural change or implementing policies related to a more environmentally
friendly lifestyle, including changes in public transportation.

The study design was limited by the novelty of the construct of climate anxiety, and
the variations in definitions across the literature. These variations make it difficult to make
broad comparisons without further psychometric data for available measures. It is also
important to note that due to the use of online polling, participants required access to
the Internet; this requirement may have excluded other possibly concerned individuals
without Internet access the opportunity to participate. Our study was also limited by the
binary nature of our DCE, e.g., Yes or No option for eco-friendly. This design may have
encouraged participants to pick eco-friendly options due to the nature of this choice. Future
studies should use a more in-depth DCE design with differing values for eco-friendliness
of choices, such as star ratings. More in-depth choices will allow a further understanding of
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how pro-environmental decisions are made, giving a much clearer idea of trade-offs people
are willing to consider when making these choices. Future studies may also further examine
the relationship between anxiety and climate anxiety by utilising a more comprehensive
anxiety scale or incorporating other scales such as the Death Anxiety Scale, or Locus of
Control, allowing for a deeper understanding of the components of climate anxiety.

5. Conclusions

To conclude, inaction regarding climate change and inadequate policy change to
prevent or reduce associated levels of climate anxiety may have long-term negative impacts
for not only mental, but also physical health [21,24,76]. Through this study, we have
found a relationship between climate anxiety and pro-environmental choice, indicating
that moderate levels of climate anxiety produce an optimal level of arousal, mediating an
increase in pro-environment choices. These findings are very relevant and allow further
inspection of what is required when discussing positive and effective climate change
messages. Such messages could be re-framed so that anxiety levels are moderated, rather
than extreme.
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Appendix A

Table A1. Correlation matrix including relationships between study variables.

Pearson’s Correlations

Variable Age Anxiety
Score

Cost
Attribute

Utility Score

Time
Attribute

Utility Score

Eco
Attribute

Utility Score

Climate
Anxiety
Factor 2

Climate
Anxiety
Scores

1. Age Pearson’s r —

p-value —

2.
Anxiety

Score
Pearson’s r −0.212 —

p-value 0.001 —

3.
Cost

Attribute
Utility Score

Pearson’s r −0.198 −0.104 —

p-value 0.002 0.110 —

4.
Time

Attribute
Utility Score

Pearson’s r −0.287 −0.130 0.436 —

p-value <0.001 0.046 <0.001 —

5.
Eco

Attribute
Utility Score

Pearson’s r −0.163 −0.123 0.321 0.289 —
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Table A1. Cont.

Pearson’s Correlations

Variable Age Anxiety
Score

Cost
Attribute

Utility Score

Time
Attribute

Utility Score

Eco
Attribute

Utility Score

Climate
Anxiety
Factor 2

Climate
Anxiety
Scores

p-value 0.012 0.059 <0.001 <0.001 —

6.
Climate
Anxiety
Factor 2

Pearson’s r −0.043 0.089 0.225 0.170 0.404 —

p-value 0.512 0.175 <0.001 0.009 <0.001 —

7.
Climate
Anxiety
Scores

Pearson’s r −0.083 0.540 −0.438 −0.360 −0.071 0.152 —

p-value 0.204 <0.001 <0.001 <0.001 0.218 0.019 —
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