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Abstract 

The current study assessed emotional responses and emotion regulation strategies to the 

climate crisis, and their relationship to pro-environmental behaviour cross-sectionally using 

self-report online surveys. 1307 participants were recruited through convenience sampling 

from six European countries, alongside a distinct sample of 1040 participants representative 

of age, sex, and ethnicity in the United States. Our findings replicated the well-known 

association that stronger negative emotions to the climate crisis are associated with more pro-

environmental behaviour. The relationship between climate emotions and pro-environmental 

behaviour was moderated by resignation in the U.S. sample, by cognitive reappraisal and 

other-blame in the European sample and mediated by rumination in both samples. 

Furthermore, latent profiles of emotional responses were identified. In both samples, there 

was one distinct class demonstrating strong climate emotions, and a group with very low or 

no climate emotions (alongside with two/three groups with moderate emotional intensity in 

the European and the US samples, respectively). Findings also revealed that members of the 

emotional group were more likely to take climate action and tend to engage more in emotion 

regulation than the unemotional group. Our results highlight the crucial role of emotions and 

emotion regulation strategies in mitigating the climate crisis by taking pro-environmental 

action. 
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Introduction 

The climate crisis is one of the largest threats ever faced by humanity, with tremendous 

impact on every region of the world (Bouman et al., 2020; Intergovernmental Panel On 

Climate Change, IPCC, 2023). Its detrimental effects have already been witnessed globally, 

both in the form of direct consequences for the natural world and indirect consequences for 

human societies (Stern et al., 2021). The latest Intergovernmental Panel on Climate Change 

report (IPCC, 2023) states with clarity the need for immediate and urgent action both by 

individuals and across several international entities to address the climate crisis. Mitigation 

and adaptation to the climate crisis is considered a crucial global priority for sustainable 

development. A significant element of climate change mitigation lies in individual end-user 

consumers’ choices. This particularly applies to people living in developed countries, where 

an individual has many options to consume extra goods and services which are not 

fundamental for well-being, so their individual pro-environmental behavioural choices could 

easily and directly contribute to climate change mitigation. The complexity of the climate 

crisis requires an interdisciplinary framework that includes economic, social, and natural 

sciences to tackle the related issues and address climate risk at the pace needed (IPCC, 2023). 

Climate emotions and their relationship to pro-environmental behaviour 

Emotions are important drivers of behaviour, as they guide attention, shape cognitions, 

and create impulses and motivations to act (Brosch et al., 2013; Feldman & Hart, 2018; Izard, 

2009; Lerner et al., 2015). In the same vein, emotions experienced in relation to the climate 

crisis have repeatedly been demonstrated to be among the most significant determinants of 

pro-environmental decision-making and behaviours (Brosch, 2021; Whitmarsh et al., 2022). 

When discussing the wide scope of climate or eco-emotions, researchers have highlighted the 

importance of using the term emotion inclusively, in a way that encapsulates several feelings, 

affects, emotions, moods and mental states (e.g.: feeling significantly anxious, depressed or in 



shock) related to the climate crisis (Pihkala, 2022a). Although the climate crisis may trigger a 

wide range of emotions that may become overwhelming and therefore impact one’s mental 

health (Ogunbode et al., 2022), a personal and societal sense of responsibility may motivate 

an impactful engagement on pro-environmental behaviours (Bouman et al., 2020; Kythreotis 

et al., 2019). Hence, identifying which emotional responses about the crisis lead to more pro-

environmental behaviour is vital for communication policies to mitigate the climate crisis.  

The literature about emotions related to pro-environmental behaviour is rich and rapidly 

growing (González-Hidalgo & Zografos, 2020; Ojala et al., 2021; Salas Reyes et al., 2021). 

Numerous studies have linked negative emotions such as anxiety, guilt, anger and worry to 

pro-environmental behaviour, the most widely studied and publicly discussed of which is eco- 

or climate anxiety (Ágoston et al., 2022; Brosch, 2021; Clayton & Karazsia, 2020; 

Verplanken & Roy, 2013). Conversely, eco-anxiety has also been associated with less pro-

environmental behaviour (Stanley et al., 2021), probably due to the sense of self-efficacy 

impairment also called as eco-paralysis, resulting in a general avoidance of pro-environmental 

action (Innocenti et al., 2023).  

Sadness and grief related to the climate crisis have also been commonly studied and 

share the common ground of different sensations of loss (Pihkala, 2022b). Neologisms have 

been coined, like solastalgia to describe the emotional grief that arises when witnessing the 

devastating repercussions on natural environments because of the climate crisis (Albrecht et 

al., 2007). Empirical results suggest that eco-depression is associated with more collective 

participation in pro environmental actions (Stanley et al., 2021). 

Moreover, guilt seems to be linked to promoting pro-environmental action: according to 

an empirical study, the likelihood that participants would sign an environmental petition rose 

when collective guilt for human-caused environmental degradation was included (Rees et al., 



2015). In another study, negative feedback about one’s carbon footprint triggered feelings of 

guilt that led to increased pro-environmental behaviour (Adams et al., 2020). 

Studies concerning anger found interrelations with feelings of frustration and rage, not 

only with regards to the causes of the climate crisis, but around judgements of unfairness, 

lack of ambition in policy and astounding climate denial (Pihkala, 2022a). Recent findings 

suggest that the intensity of frustration related to the climate crisis motivates individuals to 

engage in pro-environmental action (Fritsche et al., 2018; Stanley et al., 2021), especially in 

forms of activism and policy support (Gregersen et al., 2023). 

Taken together, empirical results have demonstrated that negative climate emotions are 

robustly associated with pro-environmental behaviour (Brosch, 2021). On the other hand, 

some studies have found positive associations between positive affect, such as hope, and pro-

environmental behaviour (e.g., Feldman & Hart, 2016, 2018). However, hope only appears to 

be associated with higher engagement in pro-environmental behaviour when it entails beliefs 

on climate change mitigation as a result of taking (collective) action (Brosch, 2021; Ojala, 

2015). Conversely, optimistic messages about the progression of the climate crisis appear to 

increase hope, but at the same time, decrease the willingness to act by providing a false sense 

of security (Hornsey & Fielding, 2016, 2020; Kaida & Kaida, 2016). A recent meta-analysis 

of 46 studies corroborates these results: hope is, in general, associated with pro-environmental 

behaviour (r = 0.18), however, this association highly depends on the target of hope: being 

hopeful about the results of taking action was associated with higher engagement (r=0.40), 

while being hopeful because one does not think climate change is that serious of a problem 

was associated with less engagement in climate action (r = -0.40)(Geiger et al., 2023). 

Whether or not individuals feel motivated to take action to mitigate the climate crisis 

could depend on a wide range of factors. Experiencing negative emotions appear to be a 

primary source of motivation (Ágoston et al., 2022; Brosch, 2021; Clayton & Karazsia, 2020; 



Rees et al., 2015), as well as threat appraisal, i.e., whether the impacts of the climate crisis 

appear to be abstract and distant, or a direct existential threat, the latter of which has been 

found to motivate pro-environmental action (Stollberg & Jonas, 2021). However, viewing the 

climate crisis as a significant proximal stressor may also trigger climate change denial or 

scepticism depending on other contextual factors, such as the lack of collective efficacy 

beliefs (Morton et al., 2011). The variability of findings regarding eco-emotions suggests the 

relevance of contemplating a diverse range of emotions when trying to comprehend the 

psychological responses to climate change, and their potentiality in shaping positive and 

helpful action (Verplanken et al., 2020). 

Emotion regulation in the context of the climate crisis 

Emotion regulation (ER) refers to strategies that change the intensity, duration, and type 

of an emotional response, and vary in the extent to which they are conscious or unconscious, 

effortful or effortless, implicit or explicit, automatic or controlled (Gross, 2013). ER might 

take place at various stages of an emotional experience, from choosing to participate in or 

avoiding a situation (situation selection), modifying the situation, deciding where to turn 

one’s attention, altering the way one is thinking about the situation (cognitive change) and 

response modulation. ER might alter the experience of the emotion, but also change the 

context that caused the emotion in the first place (Gross, 2015). Although the relationship 

between emotions and pro-environmental behaviour has been widely studied, the literature on 

how this association might be affected by different ER strategies is scarce. One study by 

Panno et al. (2015) found that individuals more prone to using cognitive reappraisal about 

climate emotions showed higher levels of climate change perception as well as more pro-

environmental behaviour. This suggests that ER strategies might influence behavioural 

responses about the climate crisis, highlighting that ER in response to the climate crisis merits 

further research attention.  



Since emotion regulation in response to the climate crisis is understudied, the authors of 

this study carefully chose a wide range of emotion regulation strategies that appeared the 

most pertinent in the context of climate emotions, namely rumination, cognitive reappraisal, 

constructive refocusing, distraction, resignation, avoidance, other-blame, and acceptance. 

Rumination refers to contemplating the reasons and outcomes of a stressor or an emotionally 

important event (Nolen-Hoeksema, 2000). Cognitive reappraisal is reframing one's thoughts 

or interpretations about the meaning of a situation or event to alter its emotional impact 

(McRae et al., 2012). Constructive refocusing is directing one's attention to the potential 

positive aspects of a challenging situation (Wolgast et al., 2013). Distraction refers to 

diverting one's attention away from an emotionally distressing situation or stimulus 

(Thiruchselvam et al., 2011). Resignation is the passive endurance of negative feelings, 

believing there is little to be done to alter the situation (Wolgast et al., 2013). Avoidance 

refers to refraining from certain thoughts to reduce distress (Naragon-Gainey et al., 2017). 

Other-blame is attributing the responsibility for negative events, outcomes, or circumstances 

to external factors or other people, rather than taking personal responsibility for their role in 

the situation (Garnefski & Kraaij, 2006). Acceptance refers to experiencing and 

acknowledging one's feelings, whether positive or negative, without attempting to suppress or 

alter them (Garnefski & Kraaij, 2006). 

ER strategies may alter the intensity of the emotional experience. For instance, 

rumination tends to amplify negative emotions by recalling and mentally amplifying a 

stressor (e.g., Bishop et al., 2018; Cook et al., 2019; LeMoult et al., 2013; Michl et al., 2013), 

and is therefore considered a maladaptive ER strategy. On the other hand, cognitive 

reappraisal, distraction, acceptance and avoidance are generally recruited as an attempt to 

reduce or suppress negative emotions, at least in the short term (Bardeen, 2015; Shafir et al., 

2015; Troy et al., 2018). Due to their capability to reduce negative emotions, cognitive 



reappraisal, constructive refocusing and acceptance are generally considered adaptive; 

distraction and avoidance, while potentially also mitigating negative emotions short term, are 

generally considered maladaptive, as they could prevent active problem-solving in the long 

run. Other-blame is generally considered a maladaptive strategy, as putting the blame on 

others might prevent effective adaptation to negative life events (Garnefski et al., 2001) and 

lead to depressive symptoms and anxiety (Domaradzka & Fajkowska, 2018; Garnefski et al., 

2001). However, the role of other-blame also depends on the context (Kuppens & Van 

Mechelen, 2007): in situations where the individuals’ responsibility is ambiguous, such as the 

climate crisis, holding oneself accountable could lead to eco-guilt. In the same vein, 

resignation can be seen as both maladaptive and adaptive, depending on the context: while 

resignation may help escape negative emotions, it could hinder problem solving (Garnefski et 

al., 2001). It has been proposed to differentiate between resignation and active acceptance, the 

latter of which can be considered a more active and self-affirming, therefore, more adaptive 

strategy (Nakamura & Orth, 2005). Taken together, it appears that negative emotions 

motivate climate action (Whitmarsh et al., 2022). Therefore, downregulating negative climate 

emotions, while potentially beneficial for mental health, may limit one’s motivation to take 

climate action. 

The present study 

The present study aimed to investigate which emotional responses to the climate crisis 

are related to more pro-environmental behaviour, and how certain ER strategies may alter this 

association, which, to our knowledge, has not been studied elsewhere. Two major hypotheses 

were tested, the first of which was that negative emotional responses to the climate crisis are 

associated with a higher degree of pro-environmental behaviour. It was also hypothesised that 

this association would be mediated by rumination, so that negative emotions related to the 

climate crisis would be associated with higher tendencies of rumination, which in turn would 



be associated with increased pro-environmental behaviour. Although the role of rumination 

has not been investigated in the context of the climate crisis, based on the emotional cascade 

model (Selby et al., 2008), we hypothesize that negative climate emotions may trigger 

rumination about the climate crisis, which in turn leads to more intense negative climate 

emotions. In this circular relationship, pro-environmental behaviour could serve as a means 

stop ruminative thoughts. Furthermore, we hypothesised that cognitive reappraisal, 

constructive refocusing, distraction, resignation, avoidance, other-blame and acceptance 

would moderate the associations between negative emotions about the climate crisis and pro-

environmental behaviour, i.e., when the use of these ER strategies is low, we assumed a 

stronger association between negative emotions and pro-environmental behaviour, but when 

usage is high, we assumed that this positive association would be weaker. The second major 

hypothesis regarded the role of positive emotions: positive emotions about the climate crisis, 

such as being hopeful or motivated, would be associated with a higher degree of pro-

environmental behaviour. The hypothesised associations are demonstrated in Figure 1. 

  



Figure 1 

The proposed associations of our study 

 

 

 

Furthermore, most studies focus on the relationship between single emotions and pro-

environmental behaviour (e.g., Gao et al., 2021; Maartensson & Loi, 2022; Van Der Linden, 

2015), while the complex view of these emotional patterns is understudied (Pong & Tam, 

2023). Therefore, we performed latent profile analyses, where we sought to identify latent 

classes within our samples based on their patterns of climate emotions. Then, we also 



explored whether the identified latent classes differ in their use of ER strategies and pro-

environmental behaviour. 

We tested our hypotheses on two distinct samples on two continents, which we 

considered important for more robust conclusions, as cultural factors, geographical location 

and local and governmental policies highly impact people’s cognitive, emotional and 

behavioural responses to the climate crisis (Grilli & Curtis, 2021; Ojala et al., 2021). For this 

reason, we controlled for country of residence in the European sample, alongside with 

sex/gender1 and age in both samples, as women and younger generations generally tend to 

experience more intense climate emotions and take more pro-environmental action (Clayton 

& Karazsia, 2020; Heeren et al., 2022). 

Methods 

Sample and Procedure 

This study was preregistered at https://osf.io/ujqd3. Data and analysis scripts are 

available at https://osf.io/uzfer/?view_only=0769d9dc5ca247ce9bd2272b58d19ce3. Two 

datasets were collected through self-report online surveys. Dataset #1 was collected in the 

United States using the online recruitment platform Prolific, where participants received 

monetary compensation for taking part in the study (£1.15 per survey, corresponding to an 

average rate of £14 per hour). Dataset #2 was collected in six European countries (United 

Kingdom, Germany, Austria, Sweden, France, and Hungary) through a convenience sampling 

method, i.e., mailing lists, social media platforms, flyers, and snowballing, where participants 

did not receive monetary compensation for their participation. Participants had to answer an 

online questionnaire that assessed pro-environmental behaviours, emotions and ER strategies 

related to the climate crisis, and demographic questions. The survey took approximately 5 

 
1 For the European sample, we controlled for gender identity (as dummy variables) throughout the analyses. 

However, given that the US sample is representative of biological sex, and quotas are only available for 

biological sex and not for gender, we controlled for biological sex for the US sample throughout the analyses, 

but also report descriptive gender identity data. 

https://osf.io/ujqd3


minutes to complete. Participation was voluntary and anonymous. For Dataset #2, items 

unavailable in any of the languages of the study (i.e., Swedish, French, German, Hungarian) 

were translated using forward and back translations. Team members who were native 

speakers of the target languages translated the English items, and an independent person 

fluent in both languages translated them back into English. The original and back-translated 

English versions were then compared by a native English-speaking team member (B.H.) and 

a team member highly fluent in English residing in the UK (I.Z.). Necessary modifications 

were made until the scales had identical meanings in all languages.  

The study was approved by the institutional ethical committee of (masked for review) 

(approval number: 2022/557) and was carried out in accordance with the Declaration of 

Helsinki. Participants who indicated strong negative feelings about the climate crisis were 

provided with links to different approaches on how to deal with climate anxiety. Finally, all 

participants received a debriefing message with a link to more information about the project 

and an email address in case they had further questions.  

Participants consisted of people over 18 years of age who were fluent in one of the 

languages available for the survey. Participants who either did not complete the whole survey, 

failed the attention check item, completed the survey in less than 120 seconds, or had a 

missing data percentage above 15 were excluded from the analyses. For Dataset #1 (US 

Prolific sample), the final sample comprised 1040 participants (534 females and 499 males, 6 

nonbinary participants, and one person who did not wish to share their gender) residing in the 

United States aged between 18 and 93 years (M= 45.81 years, SD= 15.99), whereas the final 

sample of Dataset #2 (European multi-country convenience sample) consisted of 1307 

participants (869 females, 396 males, 23 nonbinary, 6 otherwise identifying participants, and 

13 participants who preferred not to share their gender identity) aged between 18 and 79 years 



(M= 30.04 years, SD= 11.98). More detailed demographic information about the two datasets 

is described in Table S1 and S2 of the Supplemental material. 

Measures 

Pro-environmental behaviour was measured using the total score of three items based 

on the scale of Rooney-Varga et al. (2018). One item focused on private actions: ‘Take action 

to reduce my personal carbon footprint, e.g., ride my bike more, walk short distances, use 

public transport, repair goods, buy less or second-hand items, reduce food waste, eat less meat 

(especially beef), take shorter showers, use less plastic packaging etc’. Engaging in activism 

was measured with two items, one focusing on low-threshold actions: ‘Take steps about 

climate change/environmental protection, e.g., join mailing list, sign a petition, discuss with 

friends/family, share related articles on social media’; and the other focusing on high-

threshold actions: ‘Take some form of activism about climate change/environmental 

protection, e.g., Volunteer at a pro-environmental organisation, attend demonstrations, recruit 

others to get involved, discuss climate change with strangers’. Participants could respond 

using a four-point Likert scale ranging from hardly ever or never (1) to very often (4). 

Emotions related to climate change2, namely sad, anxious, hopeful, angry, motivated, 

and guilty, were assessed on a scale of 0 (not at all) to 100 (a great deal) with the following 

instruction: ‘Does climate change make you feel any of the following?’  

Emotion regulation in response to climate change (ERCC): we aimed to assess eight 

ER strategies that focused on the regulation of climate emotions, namely rumination, 

cognitive reappraisal, other-blame, avoidance, acceptance, distraction, resignation, and 

constructive refocusing. Items of existing ER measures that could be related to the context of 

 
2 Please note that throughout the manuscript we used the expression ‘climate crisis’ as it adequately reflects the 

gravity of the situation. However, throughout our survey, we used the expression ‘climate change’ which we 

considered more well-known and neutral. 



the climate crisis were carefully selected by the authors of the paper who had to reach expert 

consensus, and then modified their wordings so that they focused on climate emotions.  

Rumination was measured using the four-item COVID-related Rumination Scale (CRS, 

Kovács et al., 2021), where the content of ruminative thoughts was modified from COVID-19 

to the climate crisis. An example item of this scale is: ‘My thoughts about climate change 

keep coming into my head even when I do not wish to think about them’. Cognitive 

reappraisal was measured with two items of the cognitive reappraisal subscale of the Emotion 

Regulation Questionnaire (ERQ, Gross & John, 2003), e.g., ‘When I’m faced with climate 

change, I make myself think about it in a way that helps me stay calm’. The items for other-

blame were based on the other-blame subscale of the short version of the Cognitive Emotion 

Regulation Questionnaire ( CERQ-short, Garnefski & Kraaij, 2006), e.g.: ‘I feel that others 

are responsible for climate change’. Avoidance was measured using two items based on the 

White Bear Suppression Inventory (WBSI, Höping & De Jong-Meyer, 2003), e.g., ‘I have 

thoughts about climate change that I try to avoid’. Acceptance was measured with two 

modified items of the Tolerating subscale of the Affective Style Questionnaire (ASQ, 

Hofmann & Kashdan, 2010), e.g., ‘I can accept having strong emotions about climate 

change’. For the measurement of distraction, one item was retrieved from the positive 

refocusing subscale of the CERQ and modified to climate change (‘I control my emotions 

about climate change by thinking of something nice instead’), and one item was based on an 

item of the distraction and suppression subscale of the Multidimensional Experiential 

Avoidance Questionnaire (MEAQ, Gámez et al., 2011):‘When a negative thought about 

climate change comes up, I immediately try to think of something else.’  

Since ER strategies are often operationalised in ambiguous ways and therefore scales 

with identical names may not measure the same construct, whereas strategies that are 

supposed to be distinct often show substantial overlap, in the current study the classifications 



and names described by Wolgast et al. (2013) were followed for resignation and constructive 

refocusing. Constructive refocusing was measured with two items of the CERQ positive 

reappraisal subscale (e.g., ‘I think about the positive sides climate change may have’) and one 

item of the CERQ putting into perspective subscale, e.g., ‘I tell myself that there are worse 

things in life than climate change’. Resignation was measured with three items of the CERQ 

Acceptance subscale, e.g., ‘I think that I must learn to live with climate change’. Participants 

responded to all items using a five-point Likert scale ranging from not at all (1) to a great deal 

(5). The final items and subscales of the ERCC (after performing factor analyses on our 

samples) are presented in Table 1 of the Results section. 

Demographic information, such as gender, age, residential area, nationality, country of 

residence, and fluency in the language of the survey were also collected for both samples. 

Statistical analyses 

The analyses were conducted in R (v 4.2.3, R Core Team, 2023), Mplus (version 8.8, 

Muthén & Muthén, 2023) and JASP (v 0.17.2.1, JASP Team, 2023) for the two samples 

separately. For the computations, the R packages tidyverse (Wickham et al., 2019), lmtest 

(Zeileis & Hothorn, 2002), car (Fox & Weisberg, 2019) and lavaan (Rosseel, 2012). First, we 

examined the psychometric properties of the assessed measures on both samples: we 

performed confirmatory factor analyses with varimax rotation to see whether our proposed 

factor solution for the ERCC demonstrated adequate fit on our samples. Since the originally 

proposed model demonstrated poor fit on both samples, we conducted exploratory factor 

analyses on the two datasets separately. We performed principal component analysis (PCA) 

on positive climate emotions, negative climate emotions, and the items measuring pro-

environmental behaviour to see whether they indexed together. Then, we performed structural 

equation modelling to test whether the relationship between negative emotions and pro-

environmental behaviour is mediated by rumination. In the US sample, age and gender were 



defined as observed variables in the model and all other variables were defined as latent. In 

the European sample, the outcome variable was defined as latent, and all other variables were 

defined as observed. This was necessary because the European dataset was administered in 

six countries on five different languages, therefore we presumed these variables would not 

work as latent (indeed, when running the model with latent variables, we received identical 

results with poorer model fit). Throughout the analyses, we performed bootstrapping or 

applied maximum likelihood robust (MLR) estimation that is robust to non-normality. Our 

inference criteria for Structural Equation Modelling (SEM) included model fit statistics such 

as CFI, TLI (acceptable values are around or higher than .90-.95 , RMSEA (below .06 

indicates a good fit, while a value above .10 indicates poor fit), SRMR (below .08 is 

considered a good fit), and χ2 (where lower and insignificant values indicate better fit) 

(Hooper et al., 2008; Hu & Bentler, 1999), together with the p values of the path coefficients. 

To test whether the relationship between negative emotions about the climate crisis and pro-

environmental behaviour is moderated by resignation, other blame and shift of focus, we 

performed linear regression models with interaction terms. Negative climate emotions and ER 

strategies were standardised for the moderation analyses. Linear regression models were used 

to test the relationship between positive emotions about the climate crisis and pro-

environmental behaviour. For the linear regression analyses p values, F statistics, R2 values 

and degrees of freedom were considered as inference criteria. Model diagnostics to check 

homoscedasticity, normality of residuals, multicollinearity and model outliers were also 

performed.  

Next, we carried out latent profile analyses to identify latent groups based on emotions 

about the climate crisis. The number of latent groups were identified based on the following 

fit indices: entropy, Akaike Information Criterion (AIC), Bayesian Information Criterion 

(BIC), Sample Size Adjusted Bayesian Information Criterion (SSA-BIC), Lo-Mendel-Rubin 



Adjusted Likelihood Ratio Test (LMRT), where the model with lower values of AIC, BIC, 

SSA-BIC demonstrates better fit, and an entropy index over 0.8 is expected (Clark & Muthén, 

2009). A non-significant (p>0.05) LMRT value indicates that including further classes would 

not improve model fit. The associations between class membership and covariates (pro-

environmental behaviour, emotion regulation strategies) were explored with multinomial 

logistic regressions. using the 3-step method All models were controlled for age and 

sex/gender. In the European sample, we also controlled for country of residence. 

Results 

Psychometric properties of the assessed measures 

First, we examined the factor structure of the assessed measures, as well as their internal 

consistency. The originally proposed 8-factor solution demonstrated insufficient fit on both 

the US (χ2 =1446.290; CFI=0.861; TLI=0.814; RMSEA= 0.094; SRMR=0.077) and the 

European (χ2 = 1197.063; CFI=0.847; TLI=0.795; RMSEA=0.076; SRMR=0.065) samples, 

therefore, as a next step, we ran an exploratory factor analysis with MLR estimation on both 

datasets separately. On the US sample, a five–factor solution emerged with excellent model 

fit (χ2 =194.225; CFI=0.982; TLI=0.955; RMSEA= 0.053; SRMR=0.017, four of which 

emerged identically in the European dataset (model fit indices: χ2 =1446.290; CFI=0.973; 

TLI= 0.935; RMSEA= 0.072; SRMR=0.022). We only used the four factors that were 

identified in both samples for hypothesis testing. Items that originally belonged to cognitive 

reappraisal and distraction loaded on a single factor that we labelled as shift of focus. Items 

that originally loaded on the rumination and the avoidance subscales loaded on one factor, 

and after a thorough content check, we labelled this factor as rumination. Similarly, items of 

acceptance and positive refocusing loaded on one single factor, which we named acceptance 

based on the items’ content (however, this factor only emerged in the US sample, and 

therefore was not included in our analyses). The identified factors of the ERCC and their 



internal consistency values are demonstrated in Table 1. The factor loadings for the US and 

the European sample are presented in Table S3 and S4 of the Supplemental Material, 

respectively.



 
 

 

Table 1 

Emotion Regulation in Response to Climate Change Scale 

 

Subscale Items 
Subscales items originally 

belonged to 

Cronbach alpha 

US/EUR 

ERCC Shift of 

focus 

I control my emotions about climate change by thinking of something 

nice instead. 

When I’m faced with climate change, I make myself think about it in a 

way that helps me stay calm. 

When a negative thought about climate change comes up, I 

immediately try to think of something else. 

When I want to feel less negative emotion about climate change, I 

change the way I’m thinking about it 

cognitive reappraisal, 

distraction 

0.82/0.67 

ERCC 

Rumination 

My thoughts about climate change keep coming into my head even 

when I do not wish to think about them. 

I have thoughts about climate change that I try to avoid. 

Thoughts about climate change interfere with my concentration. 

Sometimes I stay busy just to keep thoughts about climate change from 

intruding on my mind. 

If I start thinking about climate change, I find it difficult to stop. 

Rumination, avoidance 0.88/0.80 



 
 

 

ERCC Other-

blame 

I feel that others are responsible for climate change. 

 

I feel that basically the cause of climate change lies with others. 

other-blame 0.85/0.83 

ERCC 

Resignation 

I think that I must learn to live with climate change. 

I think that I have to accept climate change 
resignation 0.81/0.71 

ERCC 

Acceptance 

I can accept having strong emotions about climate change. 

There is nothing wrong with feeling very emotional about climate 

change. 

I think I can learn something from climate change. 

Acceptance, positive 

refocusing 

0.70/NA 

Note. The identified subscales of the Emotion Regulation in Response to Climate Change Scale and their internal consistency values. N(US)=1040, 

N(EUR)=1307.



 
 

 

Next, we ran principal component analyses (PCA) on positive climate emotions, 

negative climate emotions, and the items measuring pro-environmental behaviour to see 

whether they indexed together. When loading on a single factor, negative climate emotions 

(sad, anxious, angry, guilty) explained 74.75% (US sample) and 61% (European sample) of 

the variance, with a Cronbach-alpha value of 0.89/0.79 (respectively), indicating that they can 

be indexed together as a negative climate emotion composite. The PCA for positive emotions 

(hopeful, motivated) indicated that when loading on a single factor, these two items explained 

72.4% and 70% of the variance in the US and European samples respectively, however, their 

corresponding Cronbach alpha values were 0.61 and 0.53, indicating that they do not index 

well together. Therefore, we kept them separate for hypothesis testing. Items measuring pro-

environmental behaviour explained 68.13% and 62.88% of the variance as a single factor in 

the U.S. and European samples respectively, with a Cronbach alpha value of 0.76 (US 

sample) and 0.70 (European sample), indicating that it can be treated as a single-factor 

measure, therefore, the total score of the three items was used throughout our analyses. 

Descriptive statistics of the assessed measures 

Means and standard deviations of the assessed measures for both samples, alongside 

their correlations, are reported in Table 2. As hypothesised, pro-environmental behaviour 

correlated positively with negative affect in both samples (r=0.51, p≤0.001 in the US, and 

r=0.42, p≤0.001 in the European sample). As demonstrated by the distribution plots (Figure 2 

& 3), the distribution of pro-environmental behaviour is skewed towards lower values in both 

samples, with considerably higher levels of negative climate emotions.



 
 

 

Table 2 

Means, standard deviations and Spearman correlations of the assessed measures. 

  US sample (N=1040) European sample (N=1307) 

Measure Mean 

(SD) 

1. 2. 3. 4. 5. 6. 7. Mean 

(SD) 

1. 2. 3. 4. 5. 6. 7. 

1. pro-

environmental 

behaviour 

5.58 

(2.03) 

-       6.27 

(1.94) 

-       

2. negative 

climate 

emotions 

171.46 

(112.73) 

.51*** -      214.81 

(91.74) 

.42*** -       

3. hopeful 22.58 

(25.67) 

.25*** .12*** -     23.29 

(22.74) 

.06* .01 -     

4. motivated 40.36 

(30.26) 

.61*** .54*** .48*** -    40.43 

(27.24) 

.37*** .33*** .43*** -    

5. resignation 6.58 

(2.18) 

.03 .04 .11*** .05 -   6.81 

(2.02) 

.02 -.02 -.03 -.01 -   

6. rumination 8.59 

(4.19) 

.52*** .54*** .28*** .47*** .13*** -  9.95 

(4.02) 

.45*** .60*** -.02 .19*** .04 -  

7. shift of 

focus 

9.42 

(3.75) 

.33*** .27*** .35*** .36*** .36*** .59*** - 8.98 

(3.12) 

.11*** .26*** .09** .13*** .23*** .42*** - 

8. other-blame 6.09 

(2.39) 

.21*** .29*** -.004 .14*** .20*** .29*** .24*** 6.19 

(2.23) 

.04 .08** -

.11*** 

-.09** .06* .13*** .13*** 

Note. *p≤0.05, **p≤0.01, ***p≤0.001. 

  



 
 

 

Figure 2. Distribution plots of the assessed measures for the US sample. N=1040. 

 

 



 
 

 

Figure 3.  

Distribution plots of the assessed measures for the European sample. N=1307. 

 



 
 

 

Mediation analyses 

 We computed mediation analyses with bootstrapping to test whether the association 

between negative emotions and pro-environmental behaviour is mediated by rumination. In 

both the US and the European sample, the relationship between negative affect and pro-

environmental behaviour was mediated by rumination (see Figure 4 and 5). All variables were 

entered in the model as latent for the U.S. sample, while pro-environmental behaviour was 

entered as latent, negative emotions and rumination were entered as observed in the European 

sample. This was necessary because due to the multi-language aspect of the European sample, 

keeping all variables latent would have resulted in poorer model fit. We chose to keep pro-

environmental behaviour latent to obtain a more precise estimation on the level of the 

outcome of the model. For the US sample, the standardised indirect effect was 0.248 

(p<0.001). The model fits for the US sample were adequate (χ2=7229.388, df=90, 

RMSEA=0.081, and SRMR=0.069, CFI=0.932, TLI=0.914). In the European sample, the 

standardised indirect effect was 0.215 (p<0.001). The European sample demonstrated 

excellent model fit (χ2=78.004, df=16, RMSEA=0.055, SRMR=0.017, CFI=0.966 and 

TLI=0.928). 

  



 
 

 

Figure 4.  

Mediation Analysis of the US sample with standardized path coefficients.

 

Note. N = 1040. All draw paths are significant at p≤0.001. Sex and age were controlled for in 

the model. χ2= 7229.388, df=90, RMSEA=0.081, and SRMR=0.069, CFI=0.932, TLI=0.914. 

 

 

Figure 5.  

Mediation Analysis of the European sample with standardized path coefficients. 

 

Note. N = 1040. All draw paths are significant at p≤0.001. Gender, age, and country of 

residence were controlled for in the model. χ2=78.004, df=16, RMSEA=0.055, SRMR=0.017, 

CFI=0.966 and TLI=0.928. 



 
 

 

Linear regression analyses 

Next, we investigated whether negative emotions and shift of focus, resignation, and 

other-blame were significant predictors of pro-environmental behaviour, and whether the 

relationship between negative emotions about the climate crisis and pro-environmental 

behaviour were moderated by these three ER strategies. The total score of negative climate 

emotions and ER subscales were entered in the model. In the US sample, negative climate 

emotions and all three ER strategies were significantly associated with pro-environmental 

behaviour after controlling for sex and age, and resignation moderated the association 

between negative emotions and pro-environmental behaviour. Entering the interaction terms 

in the model contributed 0.7% to the explained variance. Results are described in Table 3 and 

the significant interaction of negative affect and resignation is plotted on Figure 6.  

  



 
 

 

Table 3 

Linear regression with interaction terms on the US sample 

Model β t p R2 

Model 1 

Sex -0.034 0.304 0.761  

Age 0.106 3.791 < 0.001  

Negative 

climate 

emotions 

0.390 13.414 < 0.001  

Other-blame 0.086 2.856 0.004   

Resignation -0.084 2.880 0.004   

Shift of 

focus 

0.251 8.411 < 0.001  0.276 

Model 2 

Sex -0.043 0.391 0.696  

Age 0.107 3.814 < 0.001  

Negative 

climate 

emotions 

0.386 13.232 < 0.001  

Other-blame 0.074 2.413 0.016  

Resignation -0.093 3.199 < 0.001  

Shift of 

focus 

0.242 8.070 < 0.001  

Negative 

affect * 

Other-blame 

-0.015 0.514 0.607   

Negative 

affect * 

Resignation 

-0.065 2.200 0.028   

Negative 

affect * Shift 

of focus 

-0.034 1.112 0.266  0.283 



 
 

 

Note. N=1040. Outcome measure: pro-environmental behaviour. For continuous variables, 

standardised estimates are reported. Negative climate emotions, other-blame, resignation and 

shift of focus were standardised.  

 

Figure 6 

Illustration of the interaction between negative climate emotions and resignation in the US 

sample (outcome measure: pro-environmental behaviour). 

 

Note. N=1040. Negative climate emotions and resignation were standardised. Low, medium, 

and high value cut-offs for resignation were established based on quartiles. 

 

In the European sample, negative climate emotions and other-blame were significant 

predictors of pro-environmental behaviour after controlling for gender, age, and country of 

residence, and the relationship between negative emotions and pro-environmental behaviour 



 
 

 

was significantly moderated by shift of focus and other-blame. Entering the interaction terms 

in the model contributed 1% to the explained variance. Results are described in Table 4 and 

the significant interaction terms are plotted on Figure 7 and 8.  

 

Table 4 

Linear regression with interaction terms on the European sample. 

Model B/β t p R2 

Model 1 

Gender - female -0.019 0.172 0.864  

Gender – nonbinary/other/prefer not to say 0.677 2.022 0.043  

Age 0.089 3.438 < 0.001  

Country of residence - France -0.981 5.786 < 0.001  

Country of residence - Germany -0.822 5.220 < 0.001  

Country of residence - Hungary -0.894 5.550 < 0.001  

Country of residence - Sweden -1.076 -6.171 < 0.001  

Country of residence - UK -1.250 6.888 < 0.001  

Negative climate emotions 0.435 16.086 < 0.001  

Other-blame 0.056 2.107 0.035  

Resignation -0.014 0.532 0.595  

Shift of focus 0.007 0.250 0.803 0.229 

Model 2     

Gender - female -0.051 0.464 0.643  

Gender – nonbinary/other/prefer not to say 0.686 2.060 0.040  

Age 0.091 3.535 < 0.001  

Country of residence - France -1.26 6.69 < 0.001  

Country of residence - Germany -0.809 5.163 < 0.001  

Country of residence - Hungary -0.891 5.562 < 0.001  

Country of residence - Sweden -1.073 6.165 < 0.001  

Country of residence - UK -1.280 7.075 < 0.001  

Negative climate emotions 0.433 15.865 < 0.001  

Other-blame 0.062 2.357 0.019   



 
 

 

Resignation -0.012 0.437 0.662   

Shift of focus 0.008 0.308 0.758   

Negative affect * Other-blame 0.097 3.788 < 0.001   

Negative affect * Resignation 0.019 0.756 0.450   

Negative affect * Shift of focus 

 

 

-0.057 2.154 0.031 0.239  

Note. N=1307. Outcome measure: pro-environmental behaviour. Negative climate emotions, 

other-blame, resignation and shift of focus were standardised. Country of residence is dummy 

coded, reference level = Austria. Gender is dummy coded, reference level = male. For 

continuous variables, standardised estimates are reported. For categorical variables, 

unstandardized estimates are reported.  

 

Figure 7. Illustration of the interaction between negative climate emotions and other-blame 

in the European sample (outcome measure: pro-environmental behaviour).  

 



 
 

 

Note. N=1307. Negative climate emotions and other-blame were standardised. Low, medium, 

and high value cut-offs for other-blame were established based on quartiles. 

 

Figure 8 

Illustration of the interaction between negative climate emotions and shift of focus in the 

European sample (outcome measure: pro-environmental behaviour) 

 

Note. N=1307. Negative climate emotions and shift of focus were standardised. Low, 

medium, and high value cut-offs for shift of focus were established based on quartiles. 

 

 Next, we examined whether positive climate emotions, namely being hopeful and 

motivated about the climate crisis, were associated with pro-environmental behaviour, after 

controlling for gender/sex, age, and country of residence for the European sample. In the US 

sample, being motivated was associated with pro-environmental behaviour (Table 5), while in 



 
 

 

the European sample, both being hopeful and motivated were significant predictors of pro-

environmental behaviour (Table 6). 

 

Table 5 

Linear regression on the US sample 

Model B/β t p R2 

Sex 0.01 0.11 0.92  

Age -0.01 2.16 0.03  

Hopeful 0.04 1.45 0.15  

Motivated 0.56 19.35 < 0.001 0.33 

Note. N=1040. Outcome measure: pro-environmental behaviour. For continuous variables, 

standardised estimates are reported. For categorical variables, unstandardized estimates are 

reported.  

 

Table 6 

Linear regression on the European sample 

Model B/β t p R2 

Gender - female 0.26 2.44 0.02  

Gender - nonbinary/other/prefer not to say 1.2 3.50 < 0.001  

Age -0.03 1.02 0.31   

Country of residence - France -1.04 6.03 < 0.001   

Country of residence - Germany -0.73 4.53 < 0.001   

Country of residence - Hungary -0.95 5.96 < 0.001   

Country of residence - Sweden -1.10 4.53 < 0.001   

Country of residence - UK -1.02 5.65 < 0.001  



 
 

 

Hopeful -0.14 4.91 < 0.001  

Motivated 0.43 15.25 < 0.001 0.20 

Note. N=1307. Outcome measure: pro-environmental behaviour. Country of residence is 

dummy coded, reference level = Austria. Gender is dummy coded, reference level = male. 

For continuous variables, standardised coefficients are reported. For categorical variables, 

unstandardized coefficients are reported.  

Latent Profile Analyses 

We performed latent profile analyses to identify latent groups based on their climate 

emotions (namely sad, anxious, angry, motivated, and guilty) in both samples, as most studies 

only assess single emotions or emotional composites, and results about unique emotional 

patterns and their relationship with pro-environmental behaviour are scarce. Since being 

hopeful demonstrated weak correlations with all the assessed emotions except for motivated, 

whereas all other emotions were strongly or moderately correlated with one another (see 

Table S5 of the Supplemental Material), it was considered an outlier and therefore not 

included in the latent profile analyses. In the US sample the 5-class model solution 

demonstrated the best fit, whereas in the European sample the 4-class solution was the best 

fit. Model fit indices are demonstrated in Table 7



 
 

 

  US sample (N=1040) European sample (N=1307) 

  AIC BIC SSA-

BIC 

Entropy LMRT p AIC BIC SSA-

BIC 

Entropy LMRT p 

2-

class 

model 

48358.4

35 

48437.5

87 

48386.7

68 

0.911 2422.3

96 

<0.00

1 

60779.25

7 

60862.0

64 

60811.2

40 

0.843 1544.7

35 

<0.00

1 

3-

class 

model 

47831.1

21 

47939.9

54 

47870.0

79 

0.856 526.67

8 

<0.00

1 

60461.86

4 

60575.7

25 

60505.8

42 

0.760 321.91

5 

<0.00

1 

4 

class 

model 

47692.4

12 

47830.9

27 

47741.9

96 

0.841 147.17

8 

0.022 60313.84

2 

60458.7

55 

60369.8

13 

0.805 156.39

0 

<0.00

1 

5-

class 

model 

47531.9

85 

47700.1

82 

47592.1

94 

0.841 168.38

7 

0.003 60245.57

5 

60421.5

41 

60313.5

40 

0.751 78.445 0.099 

6-

class 

model 

47423.5

90 

47621.4

69 

47494.4

23 

0.844 117.57

5 

0.375 - - - - - - 

Table 7. Model fit indices of the Latent Profile Analyses in both samples 

Note. AIC = Akaike Information Criteria; BIC = Bayesian Information Criteria; SSA-BIC = Sample Size Adjusted Bayesian Information 

Criteria; LRT=Lo-Mendel-Rubin Adjusted Likelihood Ratio Test. The selected models are presented in bold.



 
 

 

Figure 8 demonstrates the identified classes of the US sample: Class 1 (N=296, 28.4%) had 

low scores on all emotions (M=7.49-19.57; low emotions group), Class 2 (N=174, 16.73%) had 

moderate scores on all emotions (M=25.47-36.78, moderate emotions group), Class 3 (N=76, 

7.3%) demonstrated high scores for sad and relatively higher scores for motivated (Msad=75.70, 

Mmotivated=41.94, sad and motivated group), Class 4 (N=275, 26.4%) demonstrated high scores 

on sad and anxious, and moderate scores for angry, motivated and guilty (M=69.88-41.73; sad 

and anxious group), whereas Class 5 (N=219, 21.06%) had high scores on all emotions 

(M=60.37-88.67; high emotions group). Means and standard deviations for all emotion scores 

for all latent classes are reported in Table S6 of the Supplemental Material. 

 

Figure 8. Latent classes of climate emotions in the US sample (N=1040).  

 

 

Figure 9 demonstrates the identified classes for the European sample: Class 1 (N=241, 18.4%) 

demonstrated low scores on all emotions (M=15.06-24.10; low emotions group), Class 2 

(N=280, 21.2%) scored high on sad and anxious, and moderate on angry, motivated and guilty 
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(M=34.90-59.74, sad-anxious group), Class 3 (N=176, 15.0%) scored high on sad and angry, 

and moderate on anxious, motivated and guilty (Msad=59.61, Mangry=67.71, sad and angry 

group). Class 4 (N=610, 45.4%) scored the highest on all emotions, especially on sad, anxious, 

and angry (M=47.52-80.55; high emotions group). Means and standard deviations for all 

emotion scores for all latent classes are reported in Table S7 of the Supplemental Material. 

 

Figure 9. Latent classes of climate emotions in the European sample (N=1307) 

 

Then, we performed multinomial logistic regression analyses on the models in both 

samples, where sex/gender, age, emotion regulation strategies and pro-environmental 

behaviour explained class membership, the results of which are demonstrated in Table 8 for the 

US and 9 for the European sample.
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Table 8 

Multinomial logistic regression analysis to predict latent class membership in the US sample 

Model Class 2, moderate 

emotions 

OR [95% CI] 

Class 3, sad and 

motivated 

OR [95% CI] 

Class 4, sad and 

anxious 

OR [95% CI] 

Class 5, high emotions 

OR [95% CI] 

Pro-environmental behaviour  2.16* [1.59–2.94]  2.32* [1.71–3.16]  2.19* [1.66–2.88]  2.90* [2.17–3.88] 

Rumination  1.69* [1.34–2.14]  1.33* [1.01–1.75]  1.71* [1.36–2.14]  1.92* [1.52–2.41] 

Shift of focus  0.95 [0.86–1.06]  0.90 [0.80–1.03]  0.95 [0.86–1.04]  0.85 [0.76–0.95] 

Other-blame  1.18* [1.03–1.35]  1.24* [1.07–1.44]  1.26* [1.13–1.41]  1.34* [1.17–1.54] 

Resignation  1.11 [0.97–1.28]  1.02 [0.89–1.17]  1.15* [1.02–1.29]  1.01 [0.88–1.16] 

Sex  1.60 [0.89–2.91]  2.00* [1.03–3.88]  2.84* [1.73–4.68]  4.32* [2.38–7.84] 



 
 

 

Age  0.98* [0.96–1.00] 1.01 [0.99–1.03]  0.97* [0.95–0.99]  0.98 [0.96–1.00] 

Note. Reference group is low emotions (Class 1). N=1040. 

  



 
 

 

Table 9 

Multinomial logistic regression analysis to predict latent class membership in the European sample 

Model Class 2, sad and anxious 

OR [95% CI] 

Class 3, sad and angry 

OR [95% CI] 

Class 4, high emotions 

OR [95% CI] 

Pro-environmental behaviour 1.24 [0.99–1.54] 1.70* [1.34–2.15] 2.00* [1.59–2.5] 

Rumination 1.79* [1.54–2.08] 1.55* [1.33–1.81] 2.10* [1.81–2.42] 

Shift of focus 1.05 [0.96–1.15] 0.95 [0.87–1.04] 0.99 [0.91–1.08] 

Other-blame 1.02 [0.90–1.14] 1.07 [0.95–1.21] 1.20* [1.07–1.34] 

Resignation 0.96 [0.84–1.10] 0.91 [0.80–1.03] 0.87* [0.77–0.98] 

Gender - male 0.30* [0.16–0.54] 0.68 [0.40–1.18] 0.17* [0.10–0.30] 



 
 

 

Gender - nonbinary/other/prefer not to 

say 0.43 [0.07–2.64] 0.66 [0.08–5.28] 0.66 [0.14–3.07] 

Age 0.99 [0.97–1.02] 1.00 [0.98–1.02] 0.98* [0.96–1.00] 

Country of residence - UK 5.76* [1.98–16.78] 3.28* [1.11–9.74] 6.79* [2.50–18.47] 

Country of residence - France 4.75* [1.94–11.66] 1.92 [0.72–5.10] 3.08* [1.31–7.26] 

Country of residence - Hungary 3.17* [1.28–7.86] 3.28* [1.47–7.36] 3.28* [1.43–7.50] 

Country of residence - Sweden 1.73 [0.68–4.43] 1.44 [0.60–3.46] 0.97 [0.39–2.37] 

Country of residence - Germany 2.07 [0.86–4.95] 1.64 [0.68–3.95] 1.91 [0.86–4.28] 

Note. Reference group is low emotions (Class 1). N=1307. *p≤0.05. Country of residence is dummy coded, reference level=Austria. Gender is 

dummy coded, reference level=female.



 
 

 

Discussion 

The present study aimed to investigate which emotions and ER strategies in response 

to the climate crisis are related to pro-environmental behaviour. The findings show that 

individuals experiencing negative emotions related to the climate crisis (namely sadness, 

anger, anxiety, and guilt) engage in more pro-environmental behaviour, which replicates and 

supports findings within the established literature (Stanley et al., 2021). However, the 

distribution of measures suggests that while negative climate emotions and pro-environmental 

behaviour are related, pro-environmental behaviour tends to occur at notably lower levels 

than negative affect. Addressing this disconnect between affect and action is where the sights 

of interventions should lie, although further research will be required to address the origin of 

such a discrepancy. The use of emotion regulation strategies is one such potential aspect to 

examine.  

Consistent with our hypotheses, rumination mediated the relationship between negative 

climate emotions and pro-environmental behaviour in both samples. In other words, it appears 

that negative climate emotions may lead to increased rumination, which potentially 

exacerbates negative climate emotions, which in turn leads to increased pro-environmental 

behaviour. It is also plausible that these associations are bidirectional: in line with the 

emotional cascade model (Selby et al., 2008), negative climate emotions may trigger 

rumination about the climate crisis, which then amplifies negative climate emotions, leading 

to even more rumination. In this escalating emotional phenomenon, pro-environmental 

behaviour may also be considered an adaptive attempt to reduce negative emotions about the 

climate crisis and therefore disengage from rumination. Therefore, in this context, rumination 

may not be considered maladaptive in terms of behavioural outcome, as opposed to other 

contexts, where it is generally associated with either inaction (e.g., Moulds et al., 2007) or 

maladaptive behaviour (e.g. Devynck et al., 2019; Selby et al., 2008), however, it could still 



 
 

 

be maladaptive for the individuals’ mental health by amplifying negative climate emotions. 

Further research should also investigate the long-term and multidirectional associations of 

pro-environmental behaviour, climate emotions and their regulation with longitudinal 

designs. Such research could reveal whether performing pro-environmental behaviour has a 

backlash-effect by reducing negative emotion and therefore be beneficial for one’s mental 

health but potentially reduce the motivation to act, or whether engaging in pro-environmental 

behaviours could enhance an environmentally friendly lifestyle change by becoming part of 

one’s daily routine.  

Other-blame was positively (although weakly) associated with pro-environmental 

action in both samples. Furthermore, in the European sample, the association between 

negative climate emotions and pro-environmental behaviour was moderated by other-blame, 

meaning that when the use of other-blame is higher, the association between negative affect 

and pro-environmental behaviour is stronger, which contradicts our hypotheses. This finding 

could possibly be explained by the specific characteristics and challenges of the climate 

crisis: it is plausible that individuals experiencing higher levels of negative climate emotions 

are more aware of others’ (e.g., humanity as a whole, industrial players, etc.) contribution to 

the exacerbation of the crisis, thus a recognition of others’ involvement may not be 

accompanied by a reduced sense of personal responsibility and the motivation to act. 

Furthermore, this result is important because it is a common argument in the literature that we 

should stop blaming others and take responsibility and action ourselves. However, according 

to the findings of this study, the two processes can happen parallelly: being aware of others’ 

role in the climate crisis does not appear to be accompanied by less individual climate action. 

In the US sample, shift of focus was positively related to pro-environmental behaviour, 

meaning that people who more frequently engage in this strategy tend to take more action. 

The underlying factor behind this unexpected association may be negative climate emotions: 



 
 

 

people who tend to experience more negative emotions appear to be more prone to acting, as 

well as implementing this ER strategy as an attempt to mitigate their negative emotions. In 

contrast, shift of focus in the European sample significantly moderated the association 

between negative affect and pro-environmental behaviour in the expected direction, i.e., the 

association between negative climate emotions and pro-environmental behaviour was slightly 

weaker among those who used distracting or self-soothing strategies more often to regulate 

negative climate-related affect. . Findings on this sample support the notion that those who 

successfully implement this strategy may feel less pressure to engage in action, potentially 

due to their reduced negative climate emotions. However, it is important to note that adding 

the interaction terms to the model only contributed an additional 1% to the explained variance 

in the European sample, showing that although significant, this is a weak association. 

Furthermore, the diverging findings of the two samples also indicate that cultural factors may 

be important to consider. Therefore, more research is needed for robust conclusions about the 

role of distracting and reappraising ER strategies in the context of the climate crisis. 

Resignation was negatively associated with pro-environmental behaviour in the US 

sample, which indicates that people who feel that the future is lost and nothing can be done 

engage slightly less in pro-environmental behaviour. Additionally, results of the US sample 

indicated that the relationship between negative affect and pro-environmental behaviour is 

slightly weaker among individuals who employ resignation as an emotion regulation strategy. 

In other words, when negative climate emotions are accompanied by feeling powerless, the 

tendency to take pro-environmental action will be somewhat lower. Therefore, intervention 

strategies and public information campaigns should focus on preventing the population from 

becoming resigned about the future of the planet. In contrast, no associations were found 

between resignation and pro-environmental behaviour in the European sample, which again 



 
 

 

underlines the possible role of cultural factors, as well as the need for more research on this 

topic for robust conclusions. 

As for positive emotions, feeling motivated was positively associated with pro-

environmental behaviour in both samples. In the European sample, there was negligible 

(r=0.06) correlation between hope and pro-environmental behaviour, however, in the 

regression model, where gender, country of residence age, and feeling motivated were 

controlled for, being hopeful was negatively associated with pro-environmental behaviour 

(β=-0.14). In the US sample, there was a weak correlation between hope and pro-

environmental action (r=0.25), and no association in the regression model when sex, gender 

and feeling motivated were also controlled for (β=0.04). These findings indicate that feeling 

hopeful about the future of the planet may not be associated with taking action or might even 

hinder it in certain contexts. More specifically, a recent meta-analysis found that being 

hopeful about the results of climate action was associated with higher engagement (r=0.40), 

while being hopeful because one does not think climate change is a serious issue was 

associated with less pro-environmental behaviour (r = -0.40)(Geiger et al., 2023), a moderator 

that was not accounted for in the current study. Results about hope should be taken into 

consideration when designing public information campaigns: while too strong messages 

might trigger resignation that was found to be related to less pro-environmental action, overly 

optimistic messages may raise high hopes that could also result in inaction; instead, messages 

strengthening hope that one could make a difference for a greener future could potentially 

increase engagement. 

Most studies in the field investigate the association between single emotions and pro-

environmental behaviour, and the comprehensive picture of these emotional patterns is 

understudied (Pong & Tam, 2023). We conducted latent profile analyses to address this gap, 

and then investigated whether the identified latent groups differed in their use of ER strategies 



 
 

 

and pro-environmental behaviour.  Five latent classes emerged in the US sample, and four 

latent classes were identified in the European sample. In both samples, an unemotional and a 

highly emotional group were identified, with two/three clusters of varying emotional intensity 

and pattern in between. More specifically, in the US sample, there was a group who scored 

moderate on all emotions, whereas another group demonstrated high sadness and motivation, 

and members of Class 4 scored high on sadness and anxiety, and relatively lower on the other 

emotions. In the European sample, besides the unemotional and the highly emotional group, a 

sad and angry group emerged with low levels of anxiety, and a sad and anxious group 

emerged with low levels of anger. The emergence of distinct emotional profiles indicates that 

examining the complex patterns of eco-emotions rather than single emotions or 

positive/negative affect composites merits further research attention. Although beyond the 

scope of this paper, it would be worthwhile for future research to further investigate the 

differences between these classes not only in their tendency to engage in pro-environmental 

behaviour and regulating their eco-emotions, but other factors such as climate change risk 

perception, eco-values, demographic characteristics, etc.  

Furthermore, pro-environmental behaviour and rumination predicted class membership 

in both samples. In other words, compared to the unemotional group, all groups reported to 

dwell more on the climate crisis and engage in more pro-environmental action. However, 

such between-cluster differences were not found for shift of focus. For highly emotional 

groups, shift of focus could serve as a means to take a break from negative climate emotions, 

meanwhile for groups with lower emotional intensity, this may be one of the mechanisms to 

keep an emotional distance from the climate crisis. Other-blame predicted class membership 

for each cluster in the US sample, whereas in the European sample, only the highly emotional 

group differed significantly from the unemotional group in terms of other-blame. Resignation 



 
 

 

only predicted class membership of the more emotional groups compared to the unemotional 

group in both samples. 

Notably, there were much more participants in the highly emotional group in the 

European sample (N=610, 45.4%) than in the US sample (N=219, 21.06%), which is not 

surprising given that the European sample was uncompensated, therefore people who were 

genuinely interested in this topic tended to participate, meanwhile the representative US 

sample probably better reflects public opinion. Lower levels of climate emotions in the 

representative sample indicates that it is important to keep informing the general public about 

the climate crisis. 

Strengths of this research comprise the considerable sample size and reporting findings 

on two distinct large samples, one with 1040 participants from the United States, 

representative for sex, age, and ethnicity, and another one with 1307 participants from six 

European countries. In addition, to our knowledge, this is the first study to look specifically at 

the role of emotion regulation strategies and the unique patterns of emotions (i.e., latent 

profile analyses) in relation to pro-environmental behaviour. Understanding which emotions 

and emotion regulation strategies help to curb and motivate pro-environmental behaviour is 

important for the collective pursuit for a more sustainable future. Therefore, the present 

research addresses a gap in the literature and holds important practical implications. 

Despite valuable insights and considerable strengths, this study is not without its 

limitations. Using self-report measures to collect data on emotions and ER strategies related 

to pro-environmental behaviour creates potential risk for social desirability bias, especially 

considering recent surge in climate activism trends (Ares & Bolton, 2020). Furthermore, 

although a representative sample for the US population was collected, the European sample 

was obtained via convenience sampling, running the risk of bias and uneven gender 

distribution. The study employs a cross-sectional design; serving as a primary introduction to 



 
 

 

further exploration on the topic, but unable to infer any causality on the matter.  However, it 

is important to note that the examined relationships are likely multidirectional and dynamic, 

therefore, assuming a linear chain of causality may be oversimplifying. In other words, the 

ER strategies may also circle back to the emotional experience and pro-environmental 

behaviour may also be a means of regulating emotions. Furthermore, the effect of emotions 

on pro-environmental behaviour is likely to be a complex and dynamic system comprising 

emotions as well as cognitions, risk perception and personal values (Van Der Linden, 2017). 

For instance, understanding the gravity of the climate crisis on a cognitive level may also 

motivate climate action (Lee et al., 2015; Steynor et al., 2021), but the recognition of the 

problem may not necessarily or constantly be accompanied by strong emotional responses, 

especially because climate emotions tend to be transient, triggered by certain events and news 

and then decline. Furthermore, pro-environmental behaviours may also become part of one’s 

daily routine that no longer require emotional triggers. Further exploring the complex 

dynamics within evoking emotions and the processes entailed for influencing decision 

making towards actions remains crucial for future research.  

The findings of this study hold significant importance for implementation. The effects 

of the climate crisis have severe impacts on people’s mental health (Berry et al., 2010) in the 

form of climate anxiety (Clayton, 2020), also known as pre-traumatic stress, that arises from 

globally experienced phenomena with ubiquitous repercussions and is therefore challenging 

to treat (Bednarak, n.d.). When implementing pro-environmental interventions at the 

individual level, emotion regulation strategies that address negative climate emotions should 

also be considered. In light of our findings, rumination appears to be associated with 

heightened pro-environmental behaviour, but also with stronger negative climate emotions. 

Therefore, interventions should aim for a precarious balance that helps individuals preserve 

their mental health, as well as their motivation to act. Resignation, which appears to be 



 
 

 

associated with low pro-environmental action, should be prevented via information 

campaigns promoting ways people can make a difference, enhancing the sense of self-

efficacy. Findings regarding shift of focus are ambiguous: the results of the European sample 

indicated that these strategies that may help mitigate negative climate emotions could slightly 

weaken the relationship between negative climate emotions and proenvironmental action, 

however, this was a weak association that was not replicated in the US sample. It is plausible 

that the role of shift of focus in pro-environmental action varies cross-culturally and 

interpersonally, and while it could possibly be suggested as a short-term strategy to mitigate 

overwhelming climate emotions, it should also be paired with informing people how to 

channel those negative emotions into taking more action. Finally, taking action serves as a 

powerful means of regulating negative climate emotions that has been found to be effective in 

combating negative mental health effects (Ruiz, 2022). Encouraging participation in climate 

action initiatives empowers individuals to channel negative emotions into meaningful actions 

and experience a sense of control and fulfilment (Fritsche et al., 2018). Motivation for action 

could potentially be enhanced through educational campaigns and support groups when 

implementing pro-environmental efforts. Creating a supportive environment that promotes 

mental well-being while encouraging climate action is crucial. Public health initiatives and 

community-based interventions play a significant role in enhancing awareness about the 

psychological impacts of the climate crisis and providing spaces for collective action 

(American Psychological Association & ecoAmerica, 2017; Gallay et al., 2022). Furthermore, 

policymaking is essential in bridging the gap between negative emotions and the motivation 

to act. Policies should incorporate mental health considerations into climate change strategies, 

integrating experts and prioritising mental well-being alongside effective action (American 

Psychological Association & ecoAmerica, 2017). 



 
 

 

In summary, interventions at individual and societal levels should address mental 

health, bridge the gap between negative emotions and action, and recognise the role of action 

in regulating negative emotions. Collaborative efforts are essential to create a supportive 

environment that empowers individuals and motivates them to actively participate in climate 

action. Our findings highlight the importance of emotions, and how one might take care of 

and regulate the aversive emotions evoked by the climate crisis whilst still acting in a pro-

environmental way, causing us to act as we feel. 
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Supplementary Material 

Table S1 

Demographic characteristics of the US sample 

 



 
 

 

Table S2 

Demographic characteristics of the European sample. 

 



 
 

 

Table S3 

Factor loadings of the ERCC items in the US sample. 

 Shift 

of 

focus 

Rumination Other-

blame 

Resignation Acceptance 

My thoughts about climate 

change keep coming into my 

head even when I do not wish 

to think about them 

 .69*    

I control my emotions about 

climate change by thinking of 

something nice instead 

.74*     

I think that I must learn to live 

with climate change. 

   .61*  

When I’m faced with climate 

change, I make myself think 

about it in a way that helps me 

stay calm. 

.62*     

I feel that others are 

responsible for climate 

change. 

  .85*   

I have thoughts about climate 

change that I try to avoid. 

 .55*    

I can accept having strong 

emotions about climate 

change. 

    .67* 



 
 

 

Thoughts about climate 

change interfere with my 

concentration. 

 .81*    

When a negative thought 

about climate change comes 

up, I immediately try to think 

of something else. 

.63*     

I think that I have to accept 

climate change. 

   1.02*  

When I want to feel less 

negative emotion about 

climate change, I change the 

way I’m thinking about it. 

.75*     

I feel that basically the cause 

of climate change lies with 

others. 

  .86*   

Sometimes I stay busy just to 

keep thoughts about climate 

change from intruding on my 

mind. 

 .62*    

There is nothing wrong with 

feeling very emotional about 

climate change. 

    .59* 

I think I can learn something 

from climate change. 

    .50* 

If I start thinking about 

climate change, I find it 

difficult to stop. 

 .84*    



 
 

 

Note. N = 1040. * = p < 0.01. ERCC = Emotion Regulation in Response to Climate Change Questionnaire. 

  



 
 

 

Table S4 

Factor loadings of the ERCC items in the European sample. 

 Shift of 

focus 

Rumination Other-

blame 

Resignation 

My thoughts about climate change keep 

coming into my head even when I do not 

wish to think about them 

 .77*   

I control my emotions about climate 

change by thinking of something nice 

instead 

.73*    

I think that I must learn to live with 

climate change. 

   1.01* 

When I’m faced with climate change, I 

make myself think about it in a way that 

helps me stay calm. 

.59*    

I feel that others are responsible for 

climate change. 

  1.0*  

I have thoughts about climate change that 

I try to avoid. 

 .56*   

Thoughts about climate change interfere 

with my concentration. 

 .82*   

When a negative thought about climate 

change comes up, I immediately try to 

think of something else. 

.67*    

I think that I have to accept climate 

change. 

   .62* 



 
 

 

When I want to feel less negative emotion 

about climate change, I change the way 

I’m thinking about it. 

.79*    

I feel that basically the cause of climate 

change lies with others. 

  .74*  

Sometimes I stay busy just to keep 

thoughts about climate change from 

intruding on my mind. 

 .55*   

If I start thinking about climate change, I 

find it difficult to stop. 

 .87*   

Note. N = 1307. * = p < 0.01. ERCC = Emotion Regulation in Response to Climate Change Questionnaire



 
 

 

Table S5.  

Spearman correlations of the assessed emotions. 

US sample (N=1040) 

 Sad Anxious Hopeful Angry Motivated 

Anxious .79*** - - - - 

Hopeful .06 .11*** - - - 

Angry .73*** .74*** .08* - - 

Motivated .48*** .49*** .48*** .48*** - 

Guilty  .57** .63*** .20*** .58*** .44*** 

European sample (N=1307) 

 Sad Anxious Hopeful Angry Motivated 

Anxious .56*** - - - - 

Hopeful .04 -.06* - - - 

Angry .54*** .55*** .02 - - 

Motivated .31*** .19*** .43*** .30*** - 

Guilty  .36*** .45*** .07* .33*** .27*** 

Note. * = p < 0.05; ** = p < 0.01; *** = p < 0.001.  



 
 

 

Table S6 

Means and standard deviations of climate emotions for each latent class in the US sample. 

Emotion Class 1 

Mean (SD) 

Class 2 

Mean (SD) 

Class 3 

Mean (SD) 

Class 4 

Mean (SD) 

Class 5 

Mean (SD) 

Sad 10.544 (13.12) 35.897 (13.12) 75.696 (13.12) 69.881 (13.12) 88.671 (13.12) 

Anxious 7.685 (12.62) 36.783 (12.63) 23.024 (12.63) 68.965 (12.63) 87.780 (12.63) 

Angry 7.542 (19.63) 25.473 (19.63) 35.339 (19.63) 52.035 (19.63) 83.620 (19.63) 

Motivated 19.567 (25.97) 35.799 (25.97) 41.944 (25.97) 47.569 (25.97) 62.256 (25.97) 

Guilty 7.490 (22.24) 28.448 (22.24) 28.238 (22.24) 41.734 (22.24) 60.377 (22.24) 

Note. N=1040. 

  



 
 

 

Table S7 

Means and standard deviations of climate emotions for each latent class in the European sample. 

Emotion Class 1 

Mean (SD) 

Class 2 

Mean (SD) 

Class 3 

Mean (SD) 

Class 4 

Mean (SD) 

Sad  23.123 (19.63)  59.742 (19.64)  59.606 (19.64)  77.811 (19.64) 

Anxious  15.807 (15.58)  58.294 (15.58)  29.558 (15.58)  78.680 (15.58) 

Angry  15.061 (16.72)  34.895 (16.72)  67.711 (16.72)  80.552 (16.72) 

Motivated  24.099 (25.77)  36.521 (25.77)  44.563 (25.77)  47.518 (25.77) 

Guilty  16.692 (24.64)  41.853 (24.64)  33.079 (24.64)  53.240 (24.64) 

Note. N=1307. 

 


