
Vol.:(0123456789)

 Discover Sustainability            (2024) 5:29  | https://doi.org/10.1007/s43621-024-00209-2

Discover Sustainability

Research

Measuring eco‑emotions: a German version of questionnaires 
on eco‑guilt, ecological grief, and eco‑anxiety

Peter Zeier1   · Michèle Wessa1,2 

Received: 13 November 2023 / Accepted: 29 February 2024

© The Author(s) 2024    OPEN

Abstract
In the face of climate change, people experience a variety of emotions, e.g., guilt, grief, anger, anxiety, or even shock. 
Although these emotions are generally considered unpleasant, they may play a key role in dealing with climate change 
by motivating climate action. In 2022, Ágoston et al. introduced three questionnaires to assess eco-guilt (EGuiQ-11), 
ecological grief (EGriQ-6), and eco-anxiety (EAQ-22). We translated and validated these questionnaires in a large Ger-
man sample (N = 871). More specifically, the current study not only intended to replicate the factor structures of all three 
questionnaires, but also expand previous findings by investigating associations of eco-emotions with climate action 
intentions, climate policy support, climate anxiety, and psychological distress. Confirmatory factor analyses indicated one-
factor structures of the EGuiQ-11 and EGriQ-6 and the two factors habitual ecological worry and negative consequences 
of eco-anxiety of the EAQ-22. All eco-emotions were positively associated with climate action intentions and climate 
policy support, but also with levels of climate anxiety as well as general anxiety and depression. All in all, the translated 
questionnaires seem suitable measurements of eco-guilt, ecological grief, and eco-anxiety that capture the adaptive 
and maladaptive aspects of these emotions.
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1  Introduction

The devastating consequences of ecological crises, such as climate change, do not only impact the natural environment 
but also people’s affective states. Accordingly, individuals experience, for instance, guilt [1], anxiety [2], grief [3], anger 
[4], but also hope [5] in the face of environmental issues. These eco-emotions have been conceptualized as affective 
reactions to various environmental crises and accordingly include but are not limited to climate change related emo-
tions [6]. Despite individual differences, most people seem to encounter eco-emotions to some extent [7, 8] leading to 
an increasing scientific and public interest in the affective dimension of ecological crises. Furthermore, eco-emotions 
may not only be a consequence of environmental degradation but also a motivator of pro-environmental behavior [9]. 
According to theories on affect (e.g., [10]), emotions are key antecedents of human behavior. Negative emotions, in 
particular, can function as signals of frustrated basic needs (e.g., need for safety), which in turn motivate appropriate 

Supplementary Information  The online version contains supplementary material available at https://​doi.​org/​10.​1007/​s43621-​024-​
00209-2.

 *  Peter Zeier, petzeier@uni-mainz.de | 1Department of Clinical Psychology and Neuropsychology, Institute of Psychology, Johannes 
Gutenberg-University of Mainz, Mainz, Germany. 2Leibniz Institute of Resilience (LIR), Mainz, Germany.

http://orcid.org/0000-0002-2280-147X
http://orcid.org/0000-0002-3216-7214
https://doi.org/10.1007/s43621-024-00209-2
https://doi.org/10.1007/s43621-024-00209-2


Vol:.(1234567890)

Research	 Discover Sustainability            (2024) 5:29  | https://doi.org/10.1007/s43621-024-00209-2

countermeasures [11]. In line with these theoretical considerations, a meta-analysis [12] on potential motivators of adap-
tive climate change behavior revealed negative affect as one of the most predictive variables. However, eco-emotions 
may not only motivate but also overwhelm individuals. Accordingly, high levels of negative climate-related emotions 
were associated with insomnia and worse overall mental health [13].

Despite the increasing interest in eco-emotions, previous research [14] discussed several methodological issues 
regarding the cross-sectional measurement of these affective states. For example, many instruments are limited to the 
measurement of only one emotion. While the literature on environmental psychological research offers a variety of well 
validated questionnaires on anxiety-related experiences, e.g., the Climate Anxiety Scale [15], the Hogg Eco-Anxiety Scale 
[16], or the Climate Change Worry Scale [17], comparatively fewer instruments on other eco-emotions are available. 
Hence, empirical studies may not adequately capture the complexity and multitude of relevant eco-emotions suggested 
by recent theoretical accounts [6].

Furthermore, many questionnaires seem to focus on the potentially pathological consequences rather than the adap-
tive aspects of eco-emotions. For example, the Climate Anxiety Scale [15] is based on measures of clinical symptoms, 
especially rumination and functional impairment. Similarly, the Hogg Eco-Anxiety Scale [16] is based on a symptom-
oriented theoretical foundation by linking eco-anxiety to the characteristics of general anxiety disorder. However, the 
clinical relevance of eco-emotions is frequently discussed in recent literature on affective environmental research [18–20]. 
For example, levels of climate anxiety were on average low in a German [21] and UK sample [22]. Consequently, question-
naires on eco-emotions should not be limited to the maladaptive features of these experiences.

In an attempt to measure various aspects of multiple eco-emotions, i.e., eco-guilt, ecological grief, and eco-anxiety, 
Ágoston, Urbán, et al. [14] introduced three questionnaires: the Eco-Guilt Questionnaire (EGuiQ-11), the Ecological Grief 
Questionnaire (EGriQ-6), and the Eco-Anxiety Questionnaire (EAQ-22). Eco-guilt refers to the affective state most indi-
viduals experience after violating personal or societal norms for environmental behavior [23]. Hence, eco-guilt is based 
on feelings of responsibility that are especially prevalent in young people [24]. Grief is often understood as emotional 
reaction to experiences of loss [25]. Accordingly, ecological grief, is defined as grief in reaction to environmental loss [3]. 
These experiences are not exclusively based on physical loss (e.g., the disappearance or degradation of eco-systems), but 
also loss of knowledge systems and identity, or anticipated environmental losses. Finally, eco-anxiety has been defined 
as fear or worry of environmental doom (for an overview, see [26]). Previous research identified eco-anxiety as a multi-
faceted phenomenon that can range from constructive worry [20] to pathological anxiety, which includes symptoms of 
persistent worrying, restlessness, or concentration difficulties [27].

Although the EGuiQ-11, the EGriQ-6, and the EAQ-22 [14] were thoroughly constructed and validated in a multi-
step process, they are limited to the use in Hungarian-speaking populations. The availability of psychometrically sound 
instruments in multiple languages seems especially relevant in the light of cross-cultural differences regarding nega-
tive climate related emotions indicated by previous research [13]. Therefore, in the present study, we analyze the factor 
structure and construct validity of all three questionnaires in German to enable further research of eco-emotions in 
German-speaking populations. We aim to not only replicate but also expand the results of Ágoston, Urbán et al. [14] by 
investigating associations with theoretically related constructs, i.e., climate anxiety [15], climate action intentions [28], 
climate policy support [21], and psychological distress [29].

2 � Potential correlates of eco‑emotions

2.1 � Eco‑emotions and climate anxiety

Climate anxiety has been conceptualized as a specific form of eco-anxiety specifically related to anthropogenic climate 
change [6]. While the Climate Anxiety Scale [15] mainly operationalizes climate anxiety on a symptom level, the EAQ-22 [14] 
offers two subscales to address the adaptive and maladaptive facets of eco-anxiety, i.e., habitual ecological worry and negative 
consequences of eco-anxiety. Conceptually, the subscale negative consequences of eco-anxiety seems closely related to the 
items of the Climate Anxiety Scale by assessing anxiety-related impairments. As an indicator of construct validity [30], we 
therefore hypothesize that the negative consequences of eco-anxiety subscale correlates strongly and positively with climate 
anxiety (H1a). On the other hand, the habitual ecological worry subscale was designed to reflect the more constructive aspects 
of eco-anxiety in contrast to the more pathologically oriented Climate Anxiety Scale. Although both scales assess anxiety-
related experiences, we therefore expect only a low positive correlation between the habitual ecological worry subscale and 
climate anxiety (H1b). Although previous taxonomies [26] suggest a co-occurrence of negative eco-emotions, only little 
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empirical research has been dedicated to these potential interrelations. In their validation study, Ágoston, Urbán, et al. [14] 
revealed positive associations between eco-guilt, ecological grief, and both facets of eco-anxiety. Similarly, we hypothesize 
positive correlations of both eco-guilt and ecological grief with climate anxiety (H1c).

2.2 � Eco‑emotions and climate action

Negative eco-emotions have been identified as strong motivators of climate action in particular [for an overiew, see 9] and 
pro-environmental behavior in general [31]. Accordingly, a meta-analysis [1] revealed moderate correlations of anticipated 
guilt with both reported and intended pro-environmental behavior. The causality of this association was supported by 
several experimental studies. For example, individuals who were induced with a guilty conscience via short texts about 
environmental damages were more likely to sign a pro-environmental petition [32]. Similarly, individuals who received 
false feedback in a carbon footprint calculator reported stronger feelings of guilt, which resulted in increased subsequent 
pro-environmental behavior [33].

Certain solution-oriented forms of eco-anxiety, often referred to as practical eco-anxiety [19] or constructive worry [20] 
have also been associated with increased pro-environmentalism. Correlational studies, for example, identified worry about 
climate change as an important predictor of support for climate policy [34, 35]. Furthermore, experimentally induced worry 
via personal stories positively influenced global warming beliefs and risk perceptions [36]. Interestingly, climate anxiety 
measured via Climate Anxiety Scale was unrelated to engagement in environmental issues in the original validation study 
[15], but positively correlated with climate action intentions and climate policy support in the German version [21].

Although ecological grief has been theorized as a potentially adaptive response to ecological crises and a motivator 
of pro-environmental behavior [18], empirical evidence for this functionality seems to be scarce. In an experimental 
study [37], individuals who were confronted with sadness inducing videos spent more time on a subsequent carbon 
footprint calculator and donated more money to an environmental organization. However, this effect was only found 
for immediate and not delayed reactions to the sadness manipulation. In their validation study of the EGuiQ11, EGriQ-6, 
and EAQ-22, Ágoston, Urbán, et al. [14] revealed small but significant positive correlations of eco-guilt, ecological grief, 
and eco-anxiety with various self-reported pro-environmental behaviors. As a replication and expansion of these find-
ings, we expect eco-guilt, ecological grief, and both facets of eco-anxiety to be positively correlated with climate action 
intentions and climate policy support (H2).

2.3 � Eco‑emotions and psychological distress

Aside from the motivational aspects of eco-emotions, strong and lasting emotional responses to ecological crises may 
also have a negative impact on general mental health. In light of a high comorbidity of anxiety disorders and depres-
sion [38], high levels of eco-anxiety may be similarly related to depressive symptoms, e.g., anhedonia, fatigue, or sleep 
disorders. Accordingly, climate anxiety was associated with elevated (yet mostly non-clinical) levels of depression and 
general anxiety [15, 21] as well as insomnia [13]. To our knowledge, there is little quantitative research on potential asso-
ciations between psychological distress and both eco-guilt and ecological grief. Regarding eco-guilt, however, previous 
qualitative studies suggest that feeling overly guilty with one’s past behavior may result in self-criticism and less well-
being [39]. Although grief is a common emotional reaction to loss, previous research identified pathological forms of 
grief reactions including complicated or chronic grief as well as associations with depression [40]. Ecological grief was 
associated with traumatic experiences and may consequently likewise cause symptoms of depression or posttraumatic 
stress disorder [3, 18]. Due to these findings, we expect positive correlations of eco-guilt, ecological grief, and (negative 
consequences of ) eco-anxiety with psychological distress (H3).

3 � Methods

3.1 � Participants and procedure

This study was realized on the online platform SoSci Survey [41] and distributed to a convenience sample in the online 
respondent pool SoSci Panel [42]. A priori power calculations yielded a sample size of 880 participants to ensure an N:q 
ratio of 20:1 recommended for confirmatory factor analyses [43]. After providing informed consent via opt-in buttons, 
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933 participants completed the study. The items within each eco-emotion questionnaire were presented in randomized 
order to account for item order effects [44].

For the factor analyses, we excluded 35 participants with missing values on the eco-emotion questionnaires and 27 
speeders (relative speed index > 2; [45]), yielding a total sample size of N = 871.1 The mean age was 49.3 years (SD = 15.3); 
56.4% of participants identified as female, 42.7% as male, and 0.9% as diverse. Most participants indicated an academic 
degree as highest education (89.1% college or higher), were employed (69.9%), and earned a net income of over 2000€ 
per month (52.6%; for detailed demographic information, see Supplement S1). We conducted this study in line with the 
principles of the Declaration of Helsinki. Approval was granted by the ethics committee of the Johannes Gutenberg-
University Mainz (2023-JGU-psychEK-S020).

3.2 � Measures

3.2.1 � Eco‑guilt, ecological grief, and eco‑anxiety

The three questionnaires by Ágoston, Urbán, et al. [14] assess eco-guilt (EGuiQ-11; e.g., “I feel guilty for not paying enough 
attention to the issue of climate change”), ecological grief (EGriQ-6; e.g., “It makes me sad that I don’t see many of the 
plants and animals I used to see often”), and eco-anxiety (EAQ-22; e.g., “It scares me that the weather is becoming more 
and more unpredictable because of climate change”) on 4-point Likert scales (1 = strongly disagree to 4 = strongly agree). 
Ágoston, Urbán, et al. suggest two factors within the EAQ-22, i.e., habitual ecological worry (e.g., “I am worried about the 
increasing number of natural disasters caused by climate change”) and negative consequences of eco-anxiety (e.g., “I am 
so anxious about climate change that it affects my performance at school/work”). All items were translated into German 
and back-translated into English by two professional translators of the Johannes Gutenberg-University Mainz. The back-
translation method revealed only minor wording incongruities, which we resolved via discussion (for an overview of all 
translated items, see Supplement S2).

3.2.2 � Climate anxiety

We assessed climate anxiety with the German version of the Climate Anxiety Scale [CAS; 21]. The CAS consists of 13 items 
regarding climate change related impairments that are rated on 7-point Likert scales (1 = does not apply at all to 7 = applies 
completely). Although the original version of the CAS [15] suggests two subscales, i.e., cognitive-emotional impairment 
(e.g., “I find myself crying because of climate change”) and functional impairment (e.g., “I have problems balancing my 
concerns about sustainability with the needs of my family”), the German version was not able to replicate these factors. 
Therefore, we calculated a total score of climate anxiety by averaging all 13 items of the CAS for all analyses (α = 0.86).

3.2.3 � Climate action intentions

Climate action intentions were assessed via three items [21, 28]. Participants rated statements on behavior change 
intentions regarding political and activist engagement (“I plan to become involved in politics in the future to limit the 
consequences of climate change”, “I plan to become involved in activism in the future to limit the consequences of climate 
change”) and everyday behavior (“I plan to act in an environmentally protective way in my everyday life in the future to 
limit the consequences of climate change”) on 7-point Likert scales (1 = strongly disagree to 7 = strongly agree; α = 0.76).

3.2.4 � Policy support

We developed three items to assess support for climate protection policies that were included in the governmental 
climate protection program [46] and debated in Germany at the time of data acquisition (“Expansion of renewable ener-
gies”, “Speed limit of 120 km/h on all German highways”, “Ban on newly installed oil and gas heating systems as of 2024”; 
α = 0.73). Participants indicated policy support on 7-point Likert scales (1 = strongly disapprove to 7 = strongly approve).

1  Subsequent correlational analyses were performed on a subset of n = 859, after excluding participants with missing values on any ques-
tionnaire.
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3.2.5 � Psychological distress

The Patient Health Questionnaire-4 (PHQ-4; [47]) was included as an indicator of psychological distress with the subscales 
general anxiety and depression (α = 0.88). Both subscales assess key symptoms within the past two weeks via two 4-point 
Likert items each (e.g., “Not being able to stop or control worrying “; “Little interest or pleasure in doing things”; 0 = not 
at all to 3 = nearly every day).

4 � Results

We used SPSS 27 [48] to analyze descriptive and correlational statistics, and performed confirmatory factor analyses 
(CFA) with MPLUS 7.3 [49].

4.1 � Factor structure of the EGuiQ‑11, EGriQ‑6, and EAQ‑22

Similar to Ágoston, Urbán, et al. [14] and based on established conventions [50, 51], we determined model fit by investi-
gating χ2-test statistics,2 the Root Mean Square Error of Approximation (RMSEA; acceptable < 0.08), the Comparative Fit 
Index (CFI; acceptable > 0.90), and the Tucker-Lewis Index (TLI; acceptable > 0.90). All CFAs were performed with weighted 
least square mean and variance adjusted (WLSMV) estimation, which was found to yield more robust estimates for items 
with few categories [52].

4.1.1 � Eco‑Guilt questionnaire (EGuiQ‑11)

With respect to the EGuiQ-11, the CFA identified the hypothesized one-factor solution with satisfactory fit. While the 
χ2-test of model fit was significant χ2 (44, N = 871) = 217.05, p < 0.01, RMSEA = 0.067, 90% CI [0.058, 0.076] indicated 
acceptable fit and both CFI = 0.989 and TLI = 0.987 indicated excellent fit. All items had salient factor loadings (≥ 0.05; for 
an overview, see Table 1). The internal consistency of the EGuiQ-11 was excellent (α = 0.93).

4.1.2 � Ecological grief questionnaire (EGriQ‑6)

The one-factor model of the EGriQ-6 was identified but did not exhibit satisfactory fit. Although CFI (0.977) and TLI (0.961) 
were high, RMSEA was unacceptable (0.119, 90% CI [0.101, 0.139]), χ2 (9, N = 871) = 120.50, p < 0.001. We ran an explora-
tory factor analysis (EFA) with oblique rotation to test whether a two-factor model would better fit the data. Indeed, 
the two-factor solution yielded acceptable model fit, RMSEA = 0.056, 90% CI[0.027, 0.087], CFI = 0.998, TLI = 0.992, χ2 (4, 
N = 871) = 14.736, p < 0.01. However, one item did not have salient factor loadings and another item had high cross load-
ings (see Supplement S3). As the exclusion of these items would lead to instable factors with only two items each [53], 
we examined correlations of residuals and modification indices in the one-factor model. Two items exhibited a relevant 
residual correlation (r = .10) and high modification index (MI = 79.62): “It is frightening that climate change is causing 
the destruction of natural areas at such a dramatic rate that they will never be the same again.” and “I am not comforted 
by the thought that nature can regenerate itself to some extent, because what we have destroyed will never return.”. 
As these items exclusively formed a factor in the two-factor solution, we attributed the misfit in the one-factor solution 
to the similar wording of both items. Consequently, we added the correlation between both items to the model, which 
substantially improved model fit in the one-factor solution, RMSEA = 0.071, 90% CI[0.051, 0.093], CFI = 0.993, TLI = 0.986, 
χ2 (8, N = 871) = 43.30, p < 0.001. All items of the EGriQ-6 had salient factor loadings (see Table 2) and good internal 
consistency (α = 0.84).

2  We did not regard a significant χ2-test for goodness of fit as a sufficient indicator of bad model fit due to the oversensitivity of this index 
in large samples.
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4.1.3 � Eco‑Anxiety questionnaire (EAQ‑22)

The hypothesized model for the EAQ-22 with the factors habitual ecological worry and negative consequences of eco-anxiety 
was identified with satisfactory fit, RMSEA = 0.061, 90% CI [0.057, 0.065], CFI = 0.976, TLI = 0.974, χ2 (208, N = 871) = 879.52, 
p < 0.001. All items had salient loadings on the respective factors (see Table 3). Both subscales showed good to excellent 
internal consistencies (habitual ecological worry: α = 0.93; negative consequences of eco-anxiety: α = 0.86).

4.2 � Potential correlates of the EGuiQ‑11, EGriQ‑6, and EAQ‑22

The EGuiQ-11, the EGriQ-6, as well as the subscales of the EAQ-22 habitual ecological worry and negative consequences of 
eco-anxiety were significantly and positively correlated (see Table 4). As hypothesized (H1a-H1c), CAS scores were most 
strongly associated with the negative consequences of eco-anxiety subscale, but were also significantly correlated with 
habitual ecological worry, eco-guilt, and ecological grief. Similar to previous research and consistent with H2, both climate 
action intentions and policy support showed moderate to high positive correlations with eco-guilt, ecological grief, and 
habitual ecological worry, but also with the negative consequences of eco-anxiety subscale. To gain a better understanding 
of the relationships between all eco-emotions with climate action intention and policy support, we conducted follow-up 
hierarchical linear regressions on both variables with a stepwise inclusion of eco-guilt, ecological grief, and both eco-
anxiety subscales. As shown in Table 5, all steps provided incremental validity to the regression models. Interestingly, 

Table 1   Confirmatory Factor Analysis of the Eco-Guilt Questionnaire (EGuiQ-11)

N = 871

CFA
Item Factor 1

I very often feel that what I do for the environment is not enough, because it cannot balance other negative behaviors .751
At times I feel some personal responsibility for the problems and unfolding impacts of climate change .766
I blame myself for often behaving in an environmentally destructive way in situations where it could have been avoided .824
I experience some guilt over the fact that my family and friends’ lifestyles and consumption patterns are in part responsible for the 

unfolding impacts of climate change
.853

I often feel like a hypocrite when it comes to environmental action .748
I feel guilty for not paying enough attention to the issue of climate change .816
The more I know about the human causes of climate change, the more things I feel guilty about .860
I am constantly angry with myself because I think that I am not doing enough and that I am harming the environment by my very 

existence
.791

It makes me feel uneasy that I am part of a system that is amplifying climate change .796
I often blame myself for the fact that my needs and my work are not really important, but they contribute to the destruction of the 

environment
.792

I feel guilty when I do something polluting that I had stopped doing before .780

Table 2   Confirmatory Factor Analysis of the Eco-Grief Questionnaire (EGriQ-6)

N = 871

Item CFA
Factor 1

I feel some sense of loss because of climate change impacts that are becoming apparent in my local area .769
Watching videos of the destruction of the environment makes me cry .539
It makes me sad that I don’t see many of the plants and animals I used to see often .869
It is frightening that climate change is causing the destruction of natural areas at such a dramatic rate that they will never be the 

same again
.725

The wildlife around me has changed in a disturbing way .828
I am not comforted by the thought that nature can regenerate itself to some extent, because what we have destroyed will never 

return
.624
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eco-guilt and ecological grief did not significantly predict climate action intentions after the inclusion of both eco-anxiety 
variables. Multicollinearity analyses indicated a considerable collinearity of habitual ecological worry with the other 
independent variables, VIF (variance inflation factor) = 3.39. The results of the regression analyses may consequently be 
affected by shared variances of all eco-emotion variables. In conformity with H3, all eco-emotions were positively and 
significantly correlated with psychological distress (negative consequences of eco-anxiety showing the strongest and eco-
logical grief the weakest associations). Younger participants reported slightly higher levels of habitual ecological worry, 
negative consequences of eco-anxiety, and eco-guilt, but not ecological grief. Participants that identified as female (com-
pared to male)3 indicated significantly higher intensities of eco-guilt (M(SD)female = 23.43(7.47), M(SD)male = 21.17(7.50), 
t(861) = -4.39, p < 0.001, d = -0.30), ecological grief (M(SD)female = 16.15(3.85), M(SD)male = 14.54(3.85), t(861) = -5.76, p < 0.001, 
d = -0.42), habitual ecological worry (M(SD)female = 40.00(8.17), M(SD)male = 35.59(9.56), t(861) = -7.28, p < 0.001, d = -0.50), 
and the negative consequences of eco-anxiety (M(SD)female = 13.73(4.21), M(SD)male = 12.75(4.01), t(861) = -3.41, p < 0.001, 
d = -0.24).

5 � Discussion

5.1 � Psychometric properties of the EGuiQ‑11, EGriQ‑6, and EAQ‑22

The main aim of this study was to validate a German version of the EGuiQ-11, EGriQ-6, and EAQ-22 by Ágoston, Urbán, 
et al. [14]. First, we analyzed the factor structure of all three questionnaires. In line with the original versions of the ques-
tionnaires, multiple confirmatory factor analyses revealed an acceptable model fit for the one factor solution of the EGuiQ-
11, and the two-factor solution of the EAQ-22 with the subscales habitual ecological worry and negative consequences of 
eco-anxiety. When accounting for correlations between two items with similar wording, a one factor solution could also 
be confirmed for the German version of the EGriQ-6. However, a subsequent exploratory factor analysis revealed good 
model fit for a two-factor solution, but unfavorable factor loadings of two items. Interestingly, Ágoston, Urbán, et al. 
found a similar pattern in an initial seven item version of the ecological grief questionnaire. These findings may reflect 
the heterogeneity of ecological grief suggested by previous theoretical models [3]. As discussed by Ágoston, Urbán, 
et al., the EGriQ-6 is a valid measure for general ecological grief, but future studies may want to include additional items 
to assess various facets of this emotion. All questionnaires showed good to excellent internal consistencies.

Table 5   Summary of hierarchical regression models predicting climate action intentions and climate policy support with only eco-guilt at 
step 1, including ecological grief at step 2, and both subscales of eco-anxiety at step 3

N = 870. Significant effects (p < .05) highlighted in bold. Degrees of Freedom: df = 1, 869 (Step 1); df = 2, 868 (Step 2); df = 4, 866 (Step 3)

Outcome variable Predictor variables Step 1 Step 2 Step 3

ß t p ß t p ß t p

Climate Action Intentions Eco-Guilt .46 15.37  < .001 .26 7.14  < .001  < .01  < 0.01 .995
Ecological Grief – – – .33 8.88  < .001 .03 0.60 .552
Eco-Anxiety (Worry) – – – – – – .37 7.25  < .001
Eco-Anxiety (Neg. Consequences) – – – – – – .28 7.38  < .001
R2 .214 .279 .370
F 236.26  < .001 168.17  < .001 127.28  < .001

Climate Policy Support Eco-Guilt .52 18.09  < .001 .35 9.73  < .001 .12 3.04 .002
Ecological Grief – – – .29 8.15  < .001 − .09 − 2.21 .027
Eco-Anxiety (Worry) – – – – – – .71 15.07  < .001
Eco-Anxiety (Neg. Consequences) – – – – – – − .06 − 1.82 .070
R2 .274 .325 .465
F 327.24  < .001 209.09  < .001 188.47  < .001

3  As only eight participants identified as diverse, they were not included in the t-tests.
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As an indicator of convergent and discriminant validity, we expected CAS scores to be highly correlated with the 
negative consequences of eco-anxiety subscale of the EAQ-22, but only weakly correlated with the habitual ecological 
worry subscale. In accordance with H1a, the results revealed a high correlation between climate anxiety and the negative 
consequences of eco-anxiety (r = .76), which indicates that both scales may measure a clinically relevant facet of eco-
anxiety. However, contrary to our expectations (H1b), climate anxiety was also moderately correlated with the habitual 
ecological worry subscale (r = .51), which was construed as an indicator of practical eco-anxiety [19]. In fact, climate 
anxiety was also substantially associated with eco-guilt (r = .63) and ecological grief (r = .49), and all three eco-emotions 
were highly correlated among each other (r > .50). Although all eco-emotions are conceptually related, the magnitude 
of these associations may be inflated by common factors in all measurements of eco-emotions. For example, all scales 
may in part also capture pro-environmental attitudes. Accordingly, previous studies found small to moderate correla-
tions of climate anxiety with nature connectedness [54], environmental identity [15], and pro-environmental values [20]. 
Furthermore, recent studies revealed that individuals who have more knowledge about climate change experience less 
climate anxiety [55]. In light of these findings, questionnaires on eco-emotions may not exclusively capture the affective 
responses of individuals, but also additional motivational or cognitive variables. Future studies may compare the scores 
of the eco-emotion questionnaires with affective responses from experience sampling methods [56] to gain further 
insight on construct validity.

All eco-emotions were positively correlated with climate action intentions and climate policy support. These findings 
correspond with previous theoretical and empirical literature on eco-emotions as drivers of climate action and pro-
environmental behaviour [1, 9, 18, 20]. However, follow-up regression analyses revealed eco-guilt and ecological grief 
as non-significant predictors of climate action intentions after including both eco-anxiety subscales. This finding again 
hints at a potential conceptual overlap between all eco-emotions by measuring motivational factors apart from affective 
experiences, which may in turn reduce the incremental predictive validity of each eco-emotion. Although the correla-
tional nature of our study does not permit causal interpretations, previous experimental research observed increased 
pro-environmental behavior after inducing negative eco-emotions [23, 37]. Consequently, the EGuiQ-11, EGriQ-6, and 
EAQ-22 may be valid measures of the adaptive facets of eco-guilt, ecological grief, and eco-anxiety.

Interestingly, all three eco-emotions showed moderate to high correlations with climate action intentions and climate 
policy support in our study, but only small associations with pro-environmental behavior in the original study [14]. At 
least two conceptual differences between both studies may account for this discrepancy. First, the items in this study 
were focused on climate action in particular whereas the original study addressed pro-environmental behavior in general. 
Pro-environmental behavior, defined as “behavior that harms the environment as little as possible, or even benefits the 
environment” [57, p. 309], contains but is not limited to climate action. As previous research identified multiple domains 
of pro-environmental behavior [58] and individuals behave inconsistently across domains [59], eco-emotions may differ-
ently affect certain sets of pro-environmental behavior. Second, this difference may be rooted in the discrepancy between 
people’s intentions and their actual pro-environmental behaviour [often referred to as green intention behavior gap; 
60], as individuals reported specific past behavior habits in the original validation study and abstract future behavior 
intentions in our study. Subsequent studies should investigate the relationship between self-reported eco-emotions 
and measures of observed pro-environmental behavior (for example via the Work for Evironmental Protection Task; [61]).

In accordance with previous studies [13, 15, 62], all negative eco-emotions were associated with higher levels of gen-
eral psychological distress as measured via symptoms of depression and generalized anxiety disorder. Taken together, 
these findings may suggest that experiences of eco-guilt, ecological grief, and eco-anxiety are potentially stressful and 
detrimental to overall mental health. However, it seems just as plausible that individuals who suffer, for example, from 
depressive symptoms may experience stronger affective responses when faced with environmental crises due to emotion 
regulation deficits [63]. Likewise, general anxiety disorder is characterized by excessive worry about various events [64] 
and may thus likely expand to environmental concerns. It should be noted that participants in our sample exhibited on 
average low and nonclinical levels of depression and general anxiety [29]. To further investigate the psychopathological 
relevance of eco-emotions, future research should apply longitudinal designs and include clinical populations.

Regarding demographic variables, this study was able to replicate the findings of Àgoston, Urbàn, et al. [14]. Younger 
age was slightly associated with higher levels of eco-guilt and the two factors of eco-anxiety, but not ecological grief. 
This finding partly coincides with studies [cf. 21] that revealed elevated levels of climate anxiety in younger age groups 
in Germany [65] and the United States [15]. Although previous research indicated increased concern and awareness 
regarding climate change in adolescents and young adults [66], we urge caution when interpreting the age effects in our 
study due to the small correlations and the exclusively adult sample. Also, in line with other studies on eco-emotions [14, 
15, 21], participants who identified as female reported slightly higher levels of negative eco-emotions than participants 
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who identified as male. Although these affective differences may reflect differences in pro-environmental attitudes or 
stereotypes [67] inherent in the eco-emotion questionnaires, clinical psychological research robustly identified gender 
differences regarding, for example, elevated prevalences for anxiety disorders [68] or depression [69] in individuals 
identifying as female. Whether the association of gender identity with eco-emotions is a result of attitudinal, stereotypi-
cal, or vulnerability related factors requires further research. Again, however, it should be noted that all gender-based 
differences were only small to medium in effect sizes.

5.2 � Limitations and future research

Similar to the original validation study [14], the findings of our study are based on a convenience sample and the gener-
alizability to the general population is limited. Although we observed a heterogeneity regarding socioeconomic status 
in our sample, participants with high education levels and income were overrepresented. However, previous research 
found only small negative effects of education level on eco-emotions [14] and no effect of income on climate anxiety 
[22]. Furthermore, individuals who identified as female were slightly overrepresented in our sample and indicated higher 
levels of eco-emotions. Therefore, our results may overestimate the extent of these experiences in the general population. 
Future studies should not only investigate all three questionnaires in quota samples, but also focus on subpopulations 
that may experience high levels of eco-emotions, e.g., people who were exposed to extreme weather events [70].

Applying the eco-emotion questionnaire in subpopulations that are differently affect by the consequences of ecologi-
cal crises would also improve the validation of the scales in terms of known-group validity. Along these lines, further 
validation steps should include assessments of test–retest reliability via longitudinal designs as well as indicators of 
incremental and predictive validity by, e.g., including additional measures of pro-environmentalism. The inclusion of 
further outcome variables seems especially relevant regarding the items used in this study to measure climate action 
intention and policy support. Although both scales exhibited acceptable internal consistency and the climate action 
intention items have been applied in previous studies [21, 28], they lack extensive validation. Furthermore, the climate 
policy support items were tailored to reflect relevant policies in Germany, but this degree of specificity comes at the 
expense of cross-societal generalizability. Consequently, more general and extensively validated measurements (e.g., 
[71, 72]) should be included in future studies to further validate the three eco-emotion questionnaires.

The scope of the validated questionnaires was limited to the assessment of eco-guilt, ecological grief, and eco-anxiety. 
However, emotional reactions to environmental issues are manifold [6]. For example, individuals frequently report anger 
and frustration regarding environmental crises, which in turn was positively associated with increased personal and 
collective pro-environmental behavior [4]. Previous research also investigated positive emotions concerning climate 
change, e.g., hope. Accordingly, constructive hope, in contrast to hope based on denial, was positively related to envi-
ronmental engagement [5]. The increasing scientific interest in the investigation of various eco-emotions should be 
accompanied by psychometrically sound research instruments. Therefore, future research may want to expand the focus 
of the eco-emotion questionnaires of Ágoston, Urbán, et al. [14] by including additional emotional reactions. As a more 
comprehensive assessment of multiple eco-emotions may cause fatigue effects in participants, shorter versions of the 
scales should be constructed and validated.

6 � Conclusion

This study contributes to the rapidly expanding field of affective environmental research by offering thoroughly trans-
lated and validated German versions of questionnaires on eco-guilt, ecological grief, and eco-anxiety. The investigated 
research instruments seem suitable to fill the methodological gap that is especially salient in the assessment of eco-guilt 
and ecological grief. Beyond a replication of the structures of the three questionnaires, we linked the investigated eco-
emotions to increased climate action intentions and climate policy support, but also elevated (yet mostly nonclinical) 
levels of psychological distress. Thus, an adequate measurement of emotional reactions to climate change and other 
environmental crises can help predict and navigate the adaptive and maladaptive consequences of eco-emotions.
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