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No risk, no fun…ctioning?
Perceived climate risks, but not
nature connectedness or
self-e�cacy predict climate
anxiety
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The consequences of climate change are becoming increasingly visible.

Recent research suggests that people may respond to climate change and

its predicted consequences with a specific anxiety. Yet, little is known about

potential antecedents of climate anxiety. The current study aimed to understand

the contribution of climate risk perception to climate anxiety, along with

nature-connectedness, self-e�cacy, and political orientation. With a sample of

204 German adults, we assessed these constructs together with environmental

policy support that may result from climate anxiety. Stronger risk perception

and a left political orientation predicted climate anxiety. Self-e�cacy and nature

connectedness, however, were unrelated to climate anxiety. In line with previous

studies, climate anxiety correlated positively with environmental policy support

but did not predict environmental policy support when controlling for climate risk

perception. We discuss results with regard to further developing the concept of

climate anxiety and its dynamics and suggest directions for future research.

KEYWORDS

climate anxiety, climate risk perception, nature connectedness, self-e�cacy, policy
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1. Introduction

Climate change is one of the severe transformations within our planetary systems
(Steffen et al., 2015), with detrimental consequences for biodiversity and human health, to
name a few (IPCC, 2021). Consequently, people may feel a range of uncomfortable or even
disturbing emotions (Albrecht, 2012; Pihkala, 2022), such as climate anxiety (Pihkala, 2020;
Ojala et al., 2021; Wullenkord et al., 2021). Climate anxiety refers to an “anxiety which is
significantly related to anthropogenic climate change” (Pihkala, 2020). There is a general
consensus in the literature that climate anxiety is not pathological but “may be an adaptive,
reasonable response to an existential threat” (Hogg et al., 2021; Kurth and Pihkala, 2022).
Nevertheless, for some people climate anxiety may be so severe that it is associated with
impairments in daily functioning (Cunsolo et al., 2020; Heeren et al., 2022).

With this uptake in research on climate anxiety, the current study set out to further
understanding of the foundations of climate anxiety and its manifestation in the form of
impairments in daily life. Specifically, we sought to shed light on relations between climate
anxiety and psychological constructs that may be particularly relevant drivers of climate
anxiety, and relations to pro-environmental behavior. To do so, we assessed the perceived
risk climate change poses, people’s connectedness to nature, their self-efficacy beliefs, and
their political orientation.
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1.1. Predicting climate anxiety

Empirical research assessing the antecedents of climate anxiety
is scarce. Recently, a few conceptual (Crandon et al., 2022)
and empirical studies with mixed results have emerged (e.g.,
Wullenkord et al., 2021; Whitmarsh et al., 2022) that contribute to
a more nuanced understanding of climate anxiety. Building upon
these studies, we argue that the perception of climate risk may
be an important, yet uninvestigated key to understanding climate
anxious responses. We therefore assessed climate risk perception
with other known predictors to test its unique contribution toward
climate anxiety.

Climate risk perception. Risk perception refers to “the process of
discerning and interpreting signals from diverse sources regarding
uncertain events, and forming a subjective judgement of the
probability and severity of current or future harm associated
with these events” (Bradley et al., 2020). In line with this
conceptualization, appraisal theories of emotion (e.g., Lazarus,
1991) propose that the experience of anxiety can result from
perceptions of such potentially threatening events. Being regularly
confronted with threatening information about the climate crisis
likely affects perceptions of climate risk. Climate risk perceptions
are associated with negative affect (Leiserowitz, 2006) and predict
pro-environmental behaviors (see also Lee et al., 2015). As Bradley
et al. (2020) argue, risk perceptions may causally affect such
pro-environmental behaviors through increased efficacy beliefs.
Accordingly, being exposed to climate change impacts in the media
(Ogunbode et al., 2022) and seeking climate change information
(perhaps as a proxy of perceived climate risk) is related to climate
anxiety (Whitmarsh et al., 2022). Therefore, we assume that higher
climate risk perceptions relate to stronger climate anxiety (H1a) and

support for climate policies (H1b).
Nature connectedness. Nature connectedness entails the

affective experience of the integral connection between nature
and the self (Mayer and Frantz, 2004). While some recommend
fostering nature connectedness as a coping strategy for dealing
with climate anxiety (Baudon and Jachens, 2021), feeling such a
connection with nature may actually increase people’s sensitivity
to the potential loss of nature as something valuable (see also
Whitmarsh et al., 2022). It may influence perceptions of already
existing degradation of nature due to climate change, which may
exacerbate feelings of climate anxiety. These conceptual thoughts
are mirrored in tentative evidence for a positive relationship of
nature connectedness with climate worry (Galway et al., 2021;
Curll et al., 2022) and climate anxiety (Whitmarsh et al., 2022). The
existing studies operationalized nature connectedness as a partially
cognitive construct, rather than as the affective construct that
Mayer and Frantz (2004) propose. Nevertheless, we assume similar
relations of climate anxiety with the affective experience of nature
connectedness and expect that stronger nature connectedness relates
to stronger climate anxiety (H1c).

Self-efficacy. Self-efficacy refers to the belief that one’s own
actions can contribute to reaching specific goals (Bandura, 1997). A
plethora of studies in the environmental domain suggest that self-
efficacy can motivate pro-environmental action (Jugert et al., 2016;
Reese and Junge, 2017; Hamann and Reese, 2020; Hamann et al.,
2023). As the general conviction of controllability (i.e., that one can

constructively cope with problems), self-efficacy may entail lower
climate anxiety, because anxiety is often characterized by feelings of
uncontrollability (Lazarus, 1991). In fact, in a recent study, climate
anxiety was positively related to competence need frustration but
not satisfaction, a concept similar to self-efficacy (Wullenkord et al.,
2021). Furthermore, self-efficacy can buffer mental distress (e.g.,
Shahrour and Dardas, 2020). We therefore assume that self-efficacy

relates to weaker climate anxiety (H1d).
Political orientation. Political orientation is a crucial predictor

of climate change beliefs and pro-environmental actions (e.g.,
Häkkinen and Akrami, 2014). For example, the more left political
orientation people report, the more strongly they are concerned
about anthropogenic climate change (e.g., Schwartz et al., 2022). It
is likely people on the left of the political spectrum report stronger
climate anxiety. In fact, Wullenkord et al. (2021) found a weak but
statistically significant relation between both variables (while also
identifying more complex relations with indicators of right-wing
ideology). We therefore expect that the more left people self-indicate

their political orientation, the stronger their climate anxiety (H1e).

1.2. Relations of climate anxiety and
climate action

Climate anxiety as a “practical anxiety” (Kurth and Pihkala,
2022) may trigger problem-focused coping with climate change
and foster pro-environmental behavior and climate action. Indeed,
climate anxiety has been found to be associated with pro-
environmental intentions and climate policy support in Germany
(Wullenkord et al., 2021), general pro-environmental behavior
and climate activism across 28 countries (Ogunbode et al.,
2022), climate activism in the US (Schwartz et al., 2022), and
“green behaviors” in the UK (Whitmarsh et al., 2022). However,
findings are inconclusive [e.g., absence of a correlation with meat
consumption in the UK (Whitmarsh et al., 2022) and general pro-
environmental behavior in the US (Clayton and Karazsia, 2020)].
One particularly relevant behavior for systemic change is policy
support. Based on findings that stronger climate risk perception
and climate policy support are related (Schwartz et al., 2022) and
that climate anxiety and climate policy support correlated positively
in a German sample (Wullenkord et al., 2021), we assume that
stronger climate anxiety relates to stronger support for environmental

policies (H2).

1.3. The present study

The present study aims at furthering the understanding of
climate anxiety. More specifically, its primary novel contribution
lies in investigating the predictive power of climate risk
perceptions on climate anxiety, along with other predictors,
and elucidating relations with environmental policy support.
To this end, we assessed measures of climate anxiety, climate
risk perception, nature connectedness, self-efficacy, political
orientation, environmental policy support, age, and gender.
Beyond the derived hypotheses, we explored which of these
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variables are most predictive for the experience of climate anxiety,
controlling for age and gender (assuming that young people
(Crandon et al., 2022) and women (Wullenkord et al., 2021) report
higher climate anxiety]. Since this is one of the first studies that
empirically addresses a set of different predictors, we refrain from
specific hypotheses about individual contributions. Furthermore,
we explore the predictive power of climate anxiety for policy
support, in amodel that includes all assessed variables as predictors.

2. Materials and methods

2.1. Participants and procedure

A sample of N = 204 German-speaking participants (139
women, 62 men, 1 diverse, 2 without indication, Mage = 30.95
years, SDage = 14.09) completed the questionnaire, hosted on
the online survey tool SoSci survey (Leiner, 2020). Participants
were formally well-educated (44.6% high-school degree, 12.7%
bachelor’s degree, 15.7% master’s degree, 7.8% PhD; 19.2% other).
The study was advertised as a study on perceptions of and responses
to climate change and was distributed through various channels
such as the first author’s university’s mailing list and social media.
After fully consenting to study information and data protection
policies, participants responded to the actual questionnaire.

2.2. Materials

If not otherwise indicated, we used Likert scales ranging from
1 (“totally disagree”) to 5 (“totally agree”). When no validated
translations existed, we translated the materials ourselves using
back-translation by two independent researchers. Table 1 displays
psychometric properties.

Climate anxiety. We measured impairment due to climate
anxiety with the 13-item validated German translation
(Wullenkord et al., 2021) of the climate anxiety scale (Hamann
et al., 2023). Following the validation study (Wullenkord et al.,
2021), we used only 12 items and analyzed the construct on one
factor, rather than the originally proposed two factors.1

Climate risk perception. We measured climate risk perception
with a nine-item risk perception scale (Leiserowitz, 2006) (own
translation). Depending on the items, response options ranged
from “not at all” (= 1) to “very much” (= 5), or from “not likely
at all” (= 1) to “very likely” (= 5).

Nature connectedness.Wemeasured nature connectedness with
12 items of the state measure of nature connectedness (Mayer et al.,
2009) (own translation), using a 7-point Likert scale.

Self-efficacy. Self-efficacy was measured with four items (Heath
and Gifford, 2006) (own translation).

1 The climate anxiety scale has been validated in a range of non-English

speaking countries [e.g., France and Northern Africa (Mouguiama-Daouda

et al., 2022), Italy (Innocenti et al., 2021), Poland (Larionow et al., 2022), and

the Philippines (Simon et al., 2022)]. Generally, evidence for the originally

proposed factor structure of the climate anxiety scale has been limited

(perhaps due to cultural variation) and authors have generally proposed and

tested a range of di�erent factor structures. T
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TABLE 2 Multiple regression predicting climate anxiety.

β B SE t B HC3 SE HC3 t HC3 VIF

Intercept 0.64 0.56 1.15 0.64 0.59 1.09

Age −0.16∗ −0.01 <0.01 −2.2.6 −0.01∗ <0.01 −2.67 1.05

Gender (1= women, 2=men) −0.13† −0.19 0.11 −1.76 −0.19† 0.11 −1.78 1.14

Climate risk perception 0.30∗∗∗ 0.43 0.12 3.69 0.43∗ 0.13 3.25 1.46

Nature connectedness 0.05 0.04 0.05 1 0.04 0.05 < 1 1.08

Self-efficacy −0.06 −0.05 0.06 1 −0.05 0.07 < 1 1.14

Political orientation <0.01 <0.01 <0.01 <1 <0.01 <0.01 < 1 1.27

R2 0.16

Adjusted R2 0.13

n= 195. Missing values due to, for example, non-binary gender and single omissions on individual items. †p < 0.10, ∗p < 0.05, ∗∗∗p < 0.001.

TABLE 3 Multiple regression predicting environmental policy support.

β B SE t B HC3 SE HC3 t HC3 VIF

Intercept 40.38 11.09 3.64 40.38 13.35 3.02

Age −0.04 −0.04 0.07 < |1| −0.04 0.08 < |1| 1.07

Gender (1= women, 2=men) −0.06 −1.86 2.16 < |1| −1.88 2.01 < |1| 1.17

Climate anxiety 0.03 0.77 1.45 < |1| 0.77 3.15 < 1 1.19

Climate risk perception 0.24∗∗ 7.87 2.38 3.31 7.87∗ 2.59 3.04 1.56

Nature connectedness 0.18∗∗ 3.05 1.05 2.90 3.05∗ 1.42 2.15 1.08

Self-efficacy 0.13∗ 2.45 1.24 1.98 2.45 1.57 1.56 1.14

Political orientation −0.30∗∗∗ −0.24 0.05 −4.58 −0.24∗ 0.09 −2.66 1.27

R2 0.35

Adjusted R2 0.33

n= 194. Missing values due to, for example, non-binary gender and single omissions on individual items. ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001.

Political orientation. We measured political orientation on a
left–right dimension measure (Wullenkord et al., 2021), using a
slider-bar ranging from 0 (left) to 100 (right). This means that lower
values indicate self-positioning as “rather left-wing” and higher
values indicate self-positioning “rather right-wing.”

Environmental policy support. We measured environmental
policy support with a set of seven items that ask people to express
their agreement with two opposing policies that are placed at the
polar ends of a 100-point slider-bar (Drews and Reese, 2018).

2.3. Data preparation and statistical analysis

We used SPSS version 26 to perform statistical analyses.
According to G∗Power (Faul et al., 2007), a sample size of N

= 98 was required to detect a medium sized regression effect
for predicting climate anxiety from the proposed predictors,
assuming 1-β = 0.80 and α = 0.05. To predict policy support
from the proposed predictors and climate anxiety, given the same
parameters, a sample size of N = 103 was required. Prior to data
analysis, we examined variables for accuracy of data entry and
missing data.

Before conducting the multiple regression analyses, we first
tested for outliers (using Mahalanobis distance), multicollinearity
(using the variance inflation factor, VIF), and heteroscedasticity
(using scatter plots and the modified Breusch–Pagan-Test).

According to Mahalanobis distance, there were no outliers (p
< 0.001 for both regressions). There was no multicollinearity,
as can be seen in Tables 2, 3: The VIF was close to one for all
analyses, and therebymuch lower than the threshold of 10. For both
regression analyses, we detected heteroscedasticity (i.e., significant
Breusch–Pagan-test and through visual inspection of the residual
plots) so that we also estimated standard errors with the robust
HC3 estimator.

3. Results

3.1. Overview of findings

The summary of characteristics of our main variables are
displayed in Table 1. As can be seen in Table 1, climate anxiety
was relatively low in our sample (95%CI [1.76–1.95]), while
participants reported high levels of risk perceptions (95%CI [3.98–
4.21]), relatively high nature connectedness (95%CI [4.46–4.73]),
relatively high self-efficacy (95%CI [3.67–3.90]), a rather left
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political orientation (95%CI [28.86–34.04]), and rather strong
policy support (95%CI [83.52–88.02]).

Climate anxiety correlated positively with perceived climate
risk (supporting H1a) and policy support (supporting H2) and
negatively with (right-wing) political orientation (supporting H1e).
It neither correlated with nature connectedness nor self-efficacy
(not supporting H1c and H1d).

3.2. Predicting climate anxiety

To assess the contributions of the potential antecedents in
explaining variance in climate anxiety, we conducted a multiple
regression analysis with climate anxiety as dependent variable,
and perceived climate risk, nature connectedness, self-efficacy, and
political orientation as independent variables. Age and gender
served as control variables. The overall model explained 16% of
the variance in climate anxiety [F(6, 188) = 5.92, p < 0.001, Table 2].
Perceived climate risk was the strongest predictor, such that higher
perceived climate risk predicted higher climate anxiety. Age (and
descriptively) gender were additional predictors of climate change
anxiety such that younger participants and women indicated
stronger climate anxiety. Nature connectedness, self-efficacy and
political orientation were non-significant in the model. Robust
standard error estimates revealed the same conclusion.

3.3. Predicting policy support

To assess the contributions that the potential antecedents
and climate anxiety could make in explaining variance in policy
support, we conducted a multiple regression analysis with policy
support as dependent variable and climate anxiety, perceived
climate risk, nature connectedness, self-efficacy, and political
orientation as independent variables. Age and gender served
as control variables. The overall model explained 35% of the
variance in environmental policy support [F(7, 186) = 17.05, p <

0.001, Table 3]. Political orientation was the strongest predictor of
environmental policies, such that the more left political orientation
participants reported, the stronger their policy support (supporting
H1b). With a similar effect size, stronger perceived climate
risk and higher nature connectedness predicted stronger policy
support. Self-efficacy was also positively related to policy support.
All other relations were non-significant. Robust standard error
estimates come to the same conclusion, with the exception that
the relation between self-efficacy and policy support was now non-
significant.

4. Discussion

This study provides evidence that climate risk perception
represents a strong and distinct predictor of climate anxiety.
This relation remained significant even after controlling for
potentially substantial covariates: nature connectedness, self-
efficacy, political orientation, age, and gender. This indicates
that risk perception may explain a large amount of variance
in climate anxiety, and suggests that the cognitive profile

of climate anxiety in fact revolves around notions of threat,
as suggested by appraisal theories of emotion (e.g., Lazarus,
1991). Furthermore, it seems that positive relationships between
information seeking and climate anxiety (Whitmarsh et al.,
2022) and exposure to information about climate change
impact and climate anxiety (Ogunbode et al., 2022) might be
mediated by risk perception. Future research should investigate
this proposition.

Regarding the relation between climate anxiety and
environmental policy support, the evidence is inconsistent.
While we replicated previous findings suggesting a correlation
(e.g., Wullenkord et al., 2021), the relation was not significant in
the regression model, probably due to uncovered mediation effects
that would require experimental analysis. Previous inconsistent
findings of the association of climate anxiety and climate action
(e.g., Clayton and Karazsia, 2020; Whitmarsh et al., 2022)
indicate that there is a need to understand the subtleties in the
climate anxiety construct. In fact, it remains unclear under which
circumstances climate anxietymay be a so-called “practical anxiety”
(Kurth and Pihkala, 2022), and when it might be associated with
inaction. Possibly, the impairment-focused climate anxiety scale
may not be suitable for assessing practical, coping-oriented anxiety
(Pihkala, 2021). Furthermore, there are theoretical considerations
about potential moderators of climate anxiety effects (i.e., factors
that ease or hamper action as a function of climate anxiety, such
as attachment to places, communities, or use of media (Crandon
et al., 2022), empirical evidence remains scarce.

Interestingly, and opposing our hypothesis, we found no
relationship of nature connectedness and climate anxiety. This
suggests that relations are likely more complex than a simple
positive or negative relationship. Indeed, some evidence suggests
that nature connectedness is more associated with wellbeing
outcomes in people who are less engaged with climate change
(Whelan et al., 2022). For those, feeling connected with nature
may induce positive feelings of restoration or perhaps provide
refuge from problems in everyday life. For those strongly engaged
with climate change, nature connectedness may act in an opposite
direction, inducing more anxiety through increased perceptions
of threat or anticipated loss, as well as increasing goal relevance
(Hickman, 2020). Future research should investigate how nature
connectedness might influence the appraisal pattern of climate
anxiety and what consequences fostering nature connectedness
may have on both emotional wellbeing and associated stewardship
behavior in times of environmental crisis (Crandon et al., 2022;
Larson et al., 2022). There are possibly different relations with
different aspects of nature connectedness (such as identifying
with the environment or seeing nature and the self as truly
interconnected) (Clayton et al., 2021).

Furthermore, we found no relationship between self-efficacy
and climate anxiety. This may appear, somewhat surprising,
given that we used efficacy items that were directly related to
people’s sense of efficacy in the climate domain (Leiner, 2020).
Possibly, the items were too broad and unspecific (e.g., “There
are simple things that I can do that will have a meaningful
effect to alleviate the negative effects of global warming”) to
connect them to individual anxiety or functional impairment.
However, given that responses to global environmental crises
require larger-scale systemic change (rather than merely individual
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behavior change) and collective, group-based efforts, it is likely that
self-efficacy has its limits to predict climate anxiety. Specifically,
we believe that collective representations of the self (e.g., in
terms of identifying with specific groups or movements) may
result in stronger motivation to act through higher collective
efficacy beliefs and salient social norms (Fritsche et al., 2018).
In fact, such efficacy beliefs and joint action can bolster feelings
of being moved and empowerment that individual actions can
hardly satisfy (Bamberg et al., 2018; Landmann and Rohmann,
2020). Furthermore, systemic interactions between societal layers
and individual emotional responses and actions are increasingly
acknowledged but need further exploration (Hamann et al., 2021;
Wullenkord and Hamann, 2021; Chater and Loewenstein, 2022).
Another reason might be that some people may manage to
maintain high levels of self-efficacy in the face of high anxiety—
perhaps because they have more psychological resources to draw
upon [such as meaning-focused coping strategies as proposed by
Ojala (2013)] —while others’ self-efficacy may decrease. In the
future, person-centered analyses could help shed light on those
potential relations.

4.1. Limitations and future directions

While the current study sheds light on some psychological
constructs that predict climate anxiety, it is limited to its
homogeneous convenience sample of well-educated adults in
the Global North. Future studies should explicitly address more
heterogeneous and diverse samples (for an attempt, see Heeren
et al., 2022). Furthermore, our study is cross-sectional—while
we find theoretically derived relations between risk perceptions
and climate anxiety, we cannot draw causal inferences. Future
studies should systematize the study of climate anxiety and shed
light on causal relations, using ecologically valid measures and
constructs, to derive recommendations for coping with climate
anxiety. The climate anxiety scale we used to measure climate
anxiety, may only assess a limited facet of climate anxiety, namely
impairment due to climate change, but may not assess the complete
cognitive profile of climate anxiety or its affective components
(see Wullenkord et al., 2021). Future research should use a
range of validated methods to assess climate anxiety. Finally,
we think it is imperative to explore the relations between a
broader anxiety toward environmental degradation (i.e., eco-
anxiety or eco-grief; see also Ágoston et al., 2022) and nature
connectedness. Possibly, increasing nature connectedness could
result in stronger concern about what will be lost, driving
pro-environmental action.

5. Conclusion

Experiencing climate anxiety may be rational, and apparently,
people who perceive stronger risks of climate change are also
those who respond with more anxiety. This study therefore
contributes to our understanding of how climate anxiety may

emerge. What is needed now is an increased understanding under
which circumstances this anxiety is funneled into coherent and
concerted climate action rather than paralyze. Besides anxiety, there
is still hope and the belief that we as humans can act together to
address this crisis.
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