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Abstract

The world is facing a variety of sustainability crises, not only encompassing
anthropogenic climate change and damage to multiple other natural systems but also
several interacting social and economic problems. Thus, a change in human behaviour
and mindset is mandatory. As fear significantly influences how we act, this exploratory
study aimed to analyse its association with sustainability-related behaviour. First, a
systematic literature review was conducted to assess the state of research in this regard.
Then, a quantitative analysis of self-reported data between 1998 and 2021 from the
Socio-Economic Panel, a longitudinal survey representative of the German population,
was performed. Exploratory and Confirmatory Factor Analyses were used to validate a
latent construct for fear. Subsequently, Generalised Structural Equation Modelling was
used to reveal the association between the latent construct and four different
sustainability-related behaviours. The results revealed that the state of research is in its
beginnings. In most cases, different definitions of a specific form of anxiety, eco-anxiety,
have been used to demonstrate a positive influence on pro-environmental behaviour. In
this study, it was found that general fear was weakly associated with less sustainability-
related behaviours, except for being environmentally conscious. Further research is
needed to unify different conceptualisations of fear and validate a measurement of its
general forms. Also, positive psychology was identified as a concept that is central to
counteract the negative impacts of fear and to enable a holistic shift towards strong
sustainability. Consequently, additional resources are needed to strengthen individuals’

abilities to cope with fear and engage in sustainability-related behaviours.

Keywords: Fear, sustainability-related behaviour, eco-anxiety, SOEP, positive psychology



1 Introduction

The world is facing a multitude of crises, encompassing climate change caused by the
steadily increasing release of anthropogenic greenhouse gas emissions, alongside
overcoming the natural limits of various other systems, such as biosphere integrity,
biogeochemical flows, environmental pollution, and more (Richardson et al., 2023). The
roots lie in the economic and societal systems of the modern world, which in turn are
influenced by the way we think and act. Thus, understanding the human psyche and how
it led us to the status quo must be considered a cornerstone of sustainability science
and discourse, including understanding the interplay of cognition and emotion (e.g.,

Bonnes & Secchiaroli, 1995; Marcus et al., 2000).

As knowledge about the harmful anthropogenic impact on the planet is not a novelty,
the resulting discourse about a necessary system transformation already has a history
of its own. Often, phases of increased public interest follow influential events or
publications, be these scientific, such as the IPCC reports (e.g., Lee et al., 2023), or other
literary works, such as Silent Spring by Carson (1962). In Germany, prominent examples
of events fostering a public discourse were forest diebacks and acidic rain in the 1980’s,
the 1986 Chernobyl catastrophe (Homburg & Matthies, 1998), and more recently, the
2011 nuclear accident in Fukushima (BASE, 2024), or the 2021 flooding in Ahrtal,
Germany (Kale, 2024). The Fridays for Future climate protest movement additionally
contributed to increased attention among a large proportion of the population (Fabel et
al., 2022). Nowadays, 80% of the global population are calling for stronger measures

from their governments to combat the climate crisis (Flynn et al., 2024).

Consequently, various frameworks have already been developed, goals have been set
by international and national institutions and governments, and new ways of shaping
the economy have been thought out. Still, the trajectory of change is nowhere where it
ought to be when these goals should be met. For example, the progression towards the
SDGs has even halted (Sachs et al., 2022), and the planetary boundaries are still under
increasing pressure (Richardson et al., 2023). Pandemics, geo-political conflicts, market

disruptions, and natural catastrophes are examples of additional stressors that interfere



with the goals of a sustainable transformation, and these events often exacerbate the

problems that already exist.

Thus, the need to inspire a fundamental change in mindset to achieve the goals of a
sustainable society is increasingly emphasised. For example, the Inner Development
Goals initiative brought forward a framework of the same name to research and
communicate skills for sustainable development that address issues of inner mental
capacities (Jordan et al., 2021). However, its focus on a person's individually controllable
inner skills lacks the perspective of psychological mechanisms that are at least in part
beyond our control. Hence, it is crucial to understand the more subtle mechanisms that
influence how we think and behave. Fear, at an individual level, but also collective fear,
plays an important role in influencing individual behaviour (Chanel & Chichilnisky, 2009;
Kligyte et al., 2013; Wagner & Morisi, 2019), which in turn has consequences on the way
the society develops. There is no question that human behaviour must change in order

to achieve sustainability goals (Fischer et al., 2012).

This need is further accentuated by the fact that people experience increasing levels of
fear in relation not only to climate change (Hunecke, 2022), but towards the entire state
of the world. Two-thirds of 10,000 young people from multiple countries reported
feeling afraid due to climate change, with even higher levels being frightened of the
general future. 56% even thought that humanity is doomed (Hickman et al., 2021).
Similar findings have been reported, also regarding the general population, in several
studies in German (Albert et al., 2019) and international contexts (Baker et al., 2021;
Leiserowitz et al., 2020; Ojala, 2012; Steentjes et al., 2017). The list of fears among young
people in Germany is now led by fears of war in Europe, fear of poverty, fear of
environmental degradation, and the fear of increased hostility between humans (Albert
et al.,, 2024). The degradation of global mental well-being is further fuelled by
megatrends, such as an insecure digital world, social exclusion, and inequality between
generations. Additionally, many of those stressors are increasingly internalised rather

than processed externally (McGorry et al., 2024).



Instrumentalising fear has been a political tool for millennia to manipulate the masses
(Taras, 2015). In light of the climate crisis, some activist groups argue that experiencing
fear has a motivating effect (Letzte Generation, 2024; Raile, 2021). However, playing into
people’s fears has long been a method of right-wing populists, representing a challenge
not least for the sustainability agenda (Lockwood, 2018). Also, there are indications that
a targeted spread of fear through disinformation as a destabilisation measure against

democracy is being used by certain regimes (Blum et al., 2024).

Therefore, it is essential to determine how fear interacts with the sustainability agenda
and how acknowledging its existence can be integrated into the development of

narratives, frameworks, and strategies for a sustainable future.

1.1 Theoretical background
1.1.1 Sustainability-related behaviour

Sustainability has become a widespread notion with many different interpretations.
Thus, the following section provides an understanding of sustainability-related

behaviour used throughout this study.

Therefore, the notion of strong sustainability was operationalised as the desired
principle for a sustainable transformation (Holland, 2008; Neumayer, 2013; Nussbaum,
2006; Ott, 2003, 2014). While weak sustainability describes the three dimensions, the
social, the economic, and the ecological element, as three separate pillars, they are
conceptualised as nested spheres in strong sustainability. Thus, instead of an assumed
substitutability, a clear hierarchy is described in which the economic system is nested in
the social sphere, and both are nested in the biosphere. The integrity of the biosphere,
or the ecological sphere, is considered a prerequisite for a functional human social and
economic systems. Consequently, natural capital cannot be substituted with human or
material capital. Therefore, natural resources may only be utilised to the extent that they
can be regenerated, and finite resources should not be used (Neumayer, 2013; Ott,
2003). Furthermore, the integrity of natural systems should not be harmed (Richardson

et al., 2023; Rockstrom et al., 2009).



However, the sole pursuit of renunciation and efficiency strategies proclaimed by some
advocates of strong sustainability (see Steurer, 2001) must be considered with care. On
the one hand, efficiency is only purposeful if a system's basic principle is designed for a
positive benefit or a symbiotic relationship with the natural system. Otherwise, the result
is merely a slower process of damage to the environment, which can still ultimately lead
to the collapse of the biosphere. Such a system would not be truly sustainable in the
literal sense. On the other hand, psychological aspects play a role that affect the self-
understanding of humankind. First, only if humans come to a collective understanding
of being part of a vulnerable natural system that we depend on can we break free from
those destructive systems that humans have created. Integrating that into value systems,
norms, and ultimately, behaviour is therefore necessary. Second, if humans follow a
sustainable paradigm in the future, a logic that regards us as pests for the planet will
likely be detrimental to mental health. Such a situation cannot last for long and would
probably only lead to reverting to the original behaviour, making that logic not genuinely
sustainable. Thus, the aspect of positive psychology (Corral Verdugo, 2012) needs to be
integrated into a holistic concept of strong sustainability. Overall, this study was aimed
to contribute to an understanding of those issues that lie at a deep level of leverage

points (Abson et al., 2017; Meadows, 1999).

Generally, one strength of strong sustainability lies in the inclusion of the different
dimensions of ecological, social, and economic sustainability. Therefore, the definition
of sustainability-related behaviour used in this study differs from the commonly found
notion of pro-environmental behaviour (e.g., Agoston, Urban, et al., 2022; Chan et al.,
2024; Hogg et al., 2024; Ogunbode et al., 2022). Whereas the latter was often defined
as behaviour minimising negative and occasionally promoting positive impacts on the
environment (Leite et al., 2023), sustainability-related behaviour here refers to any
behaviour that promotes ecological, social, or economic sustainability in the sense of
strong sustainability, while it does not have to be the primary intention of the person
acting to pursue sustainability. The formulation of sustainable behaviour was
deliberately avoided for the following reasons: a) speaking of sustainability-related

behaviour allows for the inclusion of actions that vary regarding their degree of impact,



better capturing the diversity of potential links to sustainability; b) sustainable behaviour
implies a universal standard, falling short of acknowledging that sustainability is complex
and context-dependent; and c) sustainability-related behaviour better reflects the
dynamic nature of the shift towards a sustainable society, integrating the need to

regularly adapt any behaviour, rather than assuming that sustainability is an end-state.

Furthermore, as sustainability-related behaviour encompasses a wide range of possible
behaviours, analysing it in an aggregated form comes with a disadvantage (Gatersleben,
2013; Homburg & Matthies, 1998). For example, the antecedents and moderating
variables, such as age (Agoston, Balazs, et al., 2024), can differ significantly depending
on whether voting behaviour, recycling behaviour, or participation in environmental
protests is observed. One form of disaggregation, which nevertheless enables a method
of grouping, consists of the separation into private sphere (e.g. recycling), public sphere
(e.g. voting), and radical sphere (e.g. civil disobedience) behaviours (cf. Pittaway et al.,
2024). However, in this study, all sustainability-related behaviours were analysed

separately.

1.1.2 Conceptualisation of fear

Before coming to an understanding of fear that can be operationalised for this study, it
is essential to be aware of the disciplinary context that has shaped the contemporary
theories and methods of its investigation. Psychology, as the science of human
consciousness and behaviour, has produced a sub-discipline, environmental psychology,
“that deals with interactions between humans and their physical and socio-cultural
environments” (Hellbrick & Kals, 2012, p. 13). The discipline had many different
contributors but has its roots mainly because of architectural interests paired with
psychological methods (Bonnes & Secchiaroli, 1995; Mehrabian & Russell, 1974; Steg et
al., 2013b). Since it has matured from its beginnings, there is now also an understanding
of environmental psychology as a field that deals with the relationship between human
behaviour and an endangered environment (Amedeo et al., 2009; Homburg & Matthies,

1998). As such, it is intertwined with the research goal of the study.



However, the science of emotions and fear also has a considerable history, which dates
back to ancient Greece (Taras, 2015) and was shaped mainly by philosophical and
psychological discourse (Adolphs, 2013; Barrett, 2012). Only more recently, with the
advancement of evolutionary theory and later neuroimaging technology, has the
discipline of biology contributed to the understanding of emotions (Adolphs, 2013).
Consequently, due to the interdisciplinarity and a lack of consensus on
operationalisations and methods, the field of research on emotions is still fragmented
(Adolphs, 2013; Wagner & Morisi, 2019). Still, the number of studies is increasing, partly
due to the heightened interest in anxiety disorders (Adolphs, 2013).

Thus, it is necessary to create transparency about the theoretical foundation of the
conceptualisation of fear to enable a meaningful scientific discussion. Accordingly, this
study draws on several concepts. First, the Conceptual Act Theory (CAT) was employed
as it combines physiological and psychological aspects of emotions, specifically fear. It
can be seen as an extension of classical appraisal theory, which claims that emotions are
caused and shaped by an individual’s appraisal of the personal significance of a situation
based on different criteria (Scherer, 1999). According to CAT, experiencing and
communicating fear and other emotions is part of a cognitive synthesis. The initiation of
the process is caused by a core affective state, potentially only distinguishable by means
of arousal and valence. It is then compared to interoceptive and somatic knowledge,
memories and culturally acquired information such as language. Thus, the experience of
an emotion is formed by conceptualising a context-dependent affective state,
categorising it based on experience and socially constructed knowledge of information
(Barrett, 2006, 2012; Barrett et al., 2007). Perception as “the process by which sensory
impressions of stimuli in the environment are translated into mental representations”
(Veitch & Arkkelin, 1995, p. 76) plays a key role here, shaping how environmental
information is processed and formed into the basis for interactions with it. The result of
the process described by CAT is a flexible system that is able to account for fine variations
of individual emotional experience, different cultural influences, and the overall diversity
of human emotions (Barrett, 2012). The framework has close parallels to the theory of

Affective Intelligence which describes the interaction between intelligence and emotion



and the consequences for living in a society. Here, affect and reason are seen, contrary
to a widespread belief, as complementary and not as counteracting components. The
concept views them as existing in an intricate, interactive balance, signalled by two
overlapping mechanisms (Marcus et al., 2000). Although the theory is yet to be
empirically validated, recent discoveries from neurosciences show that emotions are the
result of two physiological subsystems in the brain that are linked but work
independently to a certain degree. Concludingly, it is assumed that emotional
evaluations often occur before conscious awareness and that a lot of emotional
processing happens at a subconscious level. Thus, emotions that reach the conscious
level could then be related to the concept of feelings, expressed through subjective

Y ANTH ”

labels of “worry”, “joy”, “anger”, “fear”, and so on (Marcus et al., 2000).

Through this conceptualisation, the connection to a biophysical understanding of fear
becomes possible. In this context, fear can be understood as “an intervening variable
between sets of context-dependent stimuli and suites of behavioral response” to avoid
or cope with a threat (Adolphs, 2013, 79). This understanding corresponds to functional
categories rather than referring to the conscious feeling of being afraid. The legitimacy
of this view of fear as a functional central state is provided by findings that indicate
similar neurobiological processes across different species. Here, it can be fruitful to
consider fear from the perspective of its evolutionary functionality. It is seen to be
usually always present, in more or less pronounced forms, and also in the animal
kingdom (Blanchard et al., 2001; Morschitzky, 2009). A total absence can potentially be
fatally dangerous, e.g., by neglecting the dangers of a strong current or an approaching
car. Strong fearful reactions to things like thunder, darkness, fire, snakes, etc., are signs
of the remnants of the evolutionary biological processes behind fear (Morschitzky,
2009). However, Adolphs (2013) emphasised that fear is embedded in a network of
multiple cognitive processes, indicating the complexity of specifying stimuli eliciting fear,
as well as behavioural, autonomic, endocrine, and cognitive responses. This neuro-
scientific perspective can help to rule out theoretical models or narrow them down
based on whether they have a plausible explanation related to the biochemical

processes in the human brain (Konova & Glimcher, 2018).



From a general view, fear can be seen as one of the primary emotions and a normal
condition of human life. Thus, for this study, fear was defined as a future-directed
immediate and intense reaction to threatening, uncertain, or uncontrollable events,
situations, or imaginations to mobilise resources to overcome that threat (Morschitzky,
2009, p. 1). As long as the reaction is appropriate, fear is a necessary but uncomfortable
part of life with evolutionary benefits. Some understand anxiety as a separate response,
encompassing worry and apprehension while facing scenarios that encompass diffuse
threats in the future (Stewart, 2021), and others use the terms interchangeably (Wagner
& Morisi, 2019) or understand anxiety or panic as subcategories of fear (Adolphs, 2013).
According to Morschitzky (2009), fear without physical symptoms is more likely to be an
intellectual form of worrying. Arguably, differentiating between fear, anxiety, worry, or
panic is reasonable due to the more nuanced possibilities of describing various
emotional responses. However, due to their close relationship and the discussed
subjectiveness of experienced emotions, the concepts related to fear were integrated

into this study, albeit not included in the definition of fear.

Researchers commonly agree that it is difficult, if not impossible, to objectively measure
the experience of emotion other than in terms of pleasure, arousal, and domination
(Barrett, 2006; Barrett et al., 2007; Mehrabian & Russell, 1974). Thus, verbal reports
might be the only means of assessing people’s experience of emotion when it comes to
a discrete labelling of them. An additional challenge is posed by the possibility that
people with different degrees of emotional granularity experience fear, anger, etc., at
varying levels of qualitatively distinct states (Barrett, 2006; Barrett et al., 2007).
Furthermore, it is nearly impossible to prove causality between fear and behaviour,
which makes it necessary to come to a number of assumptions (Taras, 2015).
Psychological constructs can never be empirically proven with absolute certainty. Thus,
empirical studies try to maximise the number of items for the construct to be observed
among participants of a study (Homburg & Matthies, 1998). To this end, a variety of
measurement tools has been developed for fear, such as the PANAS-X Fear, the Fear
Questionnaire, the Fear Survey Schedule, the State-Trait Anxiety Inventory, and more

(see Adolphs, 2013). Usually, the items are self-reported on different Likert scales and



refer to individuals’ levels of stress, nervousness, worry, and personality in general (cf.

Spielberger et al., 1983).

1.1.3 The German Socio-Economic Panel

The German Socio-Economic Panel (SOEP) is an annual panel survey representative for
German individuals and households established by the German Institute for Economic
Research (DIW) (Goebel et al., 2023). Due to its sizeable thematic range and excellent
evaluation of research and data quality (Informationsdienst Wissenschaft e.V., 2008;
Giesselmann et al., 2019), a secondary data analysis of its core dataset for individuals

was the empirical basis of this study.

The data collection was started in 1984 and now includes around 22,000 households and
30,000 individuals that are questioned each year (DIW Berlin, 2024). As the same
individuals are surveyed every year, it is possible to track long-term developments
(Goebel et al., 2023). The panel covers a multidisciplinary mix of demographicitems, and
topics from social and behavioural sciences. Particularly relevant for this study were
items from the categories of attitudes, values, and personality; health and care; time use
and environmental behaviour; and income, taxes, and social security. Most of the
variables are assessed by means of self-report, with few exceptions for measures of
physical fitness. The most recent version of the dataset prepared by the DIW for

researchers includes all waves until 2021 (ibid.).

So far, empirical research on the impact of fear and anxiety on sustainability-related
behaviour is still scarce. Although recently progress has been made in this regard, the
available studies mostly used cross-sectional data from convenience samples that were
not representative of the general population of the respective study area. Therefore,
using the SOEP data offered the advantage of being able to account for changes within
individuals across time. This is particularly important for studying personality aspects
that are understood to be relatively stable over time. For example, this is the reason why
some specific variables, such as the Big Five personality traits (Goldberg, 1990; John &
Srivastava, 1999), are only included at larger intervals of up to 5 years in the SOEP data

(Goebel et al., 2023).
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1.2 Present study

Currently, there is hardly any research on the relationship between general fear and
sustainability-related behaviour. On that account, this study aimed to reach its
contribution by addressing this research gap and investigating the impact of general fear
on individual sustainability-related behaviour in a German context. Therefore, a multi-
method interdisciplinary approach was chosen. First, findings of a systematic literature
review are presented to summarise the research on the links between fear and related
emotions, as well as sustainability-related behaviour. Second, a quantitative statistical
analysis of the SOEP data was carried out to examine the association between fear and
sustainability-related behaviour in individuals in Germany using the waves from 1998 to
2021. For this purpose, a latent variable for fear was constructed based on the previously
discussed conceptualisation of fear using Exploratory and Confirmatory Factor Analyses,
which were then used to perform Generalised Structural Equation Modelling to reveal
potential associations between the latent variable and dependent variables for
sustainability-related behaviour. Third, the findings were discussed and brought into the
context of previous research before elaborating on the implications for the sustainability
agenda in Germany and future research. Here, additional literature was used to establish

a connection to the general psychology of fear.

The spatial scope of this study was set to be Germany, a country where sustainability
has already been prominently discussed in policy-making and government strategy.
However, if possible, parallels were drawn to other countries to account for the
necessity to induce global change. Furthermore, fear and behaviour were analysed at an
individual level. Nonetheless, individuals are not isolated and, on the one hand
influenced by their social environment, while, on the other hand, exerting influence on
their social environment and larger informal organisational structures in society (Geels,
2002). This structure is also represented by the SOEP, which captures the embeddedness
of individuals in various social contexts (Giesselmann et al., 2019). Thus, implications for
the agenda of a systemic sustainability transformation on a macro-level were drawn, as

well.
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Although links were established to existing research in the disciplines of sustainability
science and psychology, this study's approach differed in that it referred to a broader
concept of fear in comparison to commonly found investigations of various forms of eco-
anxiety. Also, the view was shifted from pro-environmental behaviour to a more holistic

definition that better reflects the notion of strong sustainability.

2 Structured literature review

First, to present an overview of the current state of research in the field of fear, anxiety,
or related emotional states and its relationship with sustainability-related behaviour, a
structured literature review was conducted (Luederitz et al.,, 2016). Therefore, the
Scopus database was searched using the search string [TITLE-ABS-KEY ( (fear OR anxiety)
AND (environmental PRE/O behaviour OR environmental PRE/O behavior) OR
(sustainable PRE/O behaviour OR sustainable PRE/O behavior) )], whereas the PRE/O

operator ensured that the adjacent terms were included in a coherent form.

2.1 Selection criteria and overview

The literature search produced a total of 202 publications (as of August 2024), with the
first result from 1994. Most of the results were published only recently (see Fig. 1), and
the most influential articles have not gathered substantial numbers of citations yet (e.g.,
Spence & Pidgeon, 2010, n=522 citations; Malone, 2007, n=242 citations; Stanley et al.,
2021, n=225 citations), indicating that this field of research is still in its infancy.
Furthermore, studies were mainly from Europe, Central Asia, and North America and
published primarily by male lead authors. Nevertheless, some studies were also from
Africa and Western Asia, and the numbers of female lead authors were found to be
increasing. Two articles that were not available in English or German were directly
excluded. To eliminate those publications from the search that were completely
unrelated to the research goals of this study, the abstracts of the remaining search
results were scanned. Consequently, articles that did not include findings on the
relationship between any forms of fear or anxiety and human behaviour were removed

from the pool. More specifically, publications were excluded that a) studied therapeutic
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measures to increase general mental well-being and overcome eco-anxiety; b) revolved
around specific contexts of fear, such as the fear of death, fear of missing out, fear as an
instrument in social media, or fear of COVID-19; c) focussed on anxiety and fear in the
context of schools and education on environmental problems, without an explicit link to
behaviour; and d) only secondarily examined associations between fear and
sustainability-related behaviour without a methodological contribution. Notably, a large
proportion (n=53) of the excluded articles focussed on the impacts of the COVID-19
pandemic and related phenomena. Out of the remaining 70 publications, three were
inaccessible, leaving a total of 67 studies for an in-depth analysis of the literature review
(for the full list, see Table 4, Appendix). Although the study area of the SOEP, and thus
the quantitative analysis of this study, relates to Germany, the scope of the literature
review was not limited to any specific region to gather general insights on the current
state of research. Finally, it was out of scope to analyse the methodological quality of the
published articles, which indicates a possibility for future research. The main findings of

the literature review are summarised in the subsequent sections.

Publications on fear and sustainability-related
behaviour between 1994-2024*
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Figure 1: Numbers of publications on fear, anxiety, and related emotional states and their
influence on sustainability-related behaviour (*incomplete observations for 2024, as the
analysis was conducted in August 2024)
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2.2 General findings

A majority of publications deployed quantitative methods, with only a small number of
publications using qualitative methods (e.g., Agoston, Csaba, et al., 2022; Agoston,
Urban, et al., 2022; Carlson et al., 2024; Chan et al., 2024; Christodoulou et al., 2024;
Corral Verdugo, 2012; Demneh & Zackery, 2023; Kapeller & Jager, 2020; Pihkala, 2018;
Voltmer & Salisch, 2024; Williamson & Thulin, 2022; Zaremba et al., 2024). Only a few
studies conducted systematic reviews to evaluate the existing state of scientific
knowledge regarding eco-anxiety related to climate change and accompanying effects
on health (Boluda-Verdu et al., 2022), the variety of concepts used to describe eco-
emotions (Cianconi et al., 2023), and empirical studies on the (in-)direct psychological
consequences of climate change and environmental problems (Jarrett et al., 2024). The
guantitative studies primarily relied on self-report questionnaires to assess participants’
affectional states and their behaviour through various measurement tools. These were
found to range between single-item measurements (e.g., Anneser et al., 2024) to more
complex constructs. Here, the Hogg Eco-Anxiety Scale (HEAS) (Hogg et al., 2021), and the
Climate Change Anxiety Scale (CCAS) (Clayton & Karazsia, 2020) belonged to the
measures with the strongest validation support (Jarrett et al., 2024), and they were used
in several different national and socio-demographic contexts (for the full list, see Table
5, Appendix). Also, most quantitative designs were cross-sectional, with only five
exceptions using a longitudinal design (Becht et al., 2024; Contreras et al., 2024; Hogg et
al.,, 2024; Lutz et al.,, 2023; Pavani et al.,, 2023). Furthermore, most samples were
convenience samples and not representative of the respective populations. The
heterogeneity of measures, concepts, and definitions poses serious challenges to

comparability and reproducibility of results (Agoston, Urban, et al., 2022).

2.3 Fear, anxiety, and other emotions in the context of sustainability

In the following, findings from the literature review regarding the conceptualisation of
fear and related affective states, and associated empirical findings are presented. In
summary, a lack of overall literature, definitions and concepts, and empirical, especially
longitudinal, research was highlighted in most publications. Generally, a large variety of

terms was found in the literature, with a lack of agreed-upon definitions. Additionally,
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different terms such as eco-anxiety, ecoangst, eco-fear, ecophobia, climate change
anxiety, climate fear, eco-worry, solastalgia, etc., were often used interchangeably or
with large conceptual overlap. However, a clear distinction is sensible in many contexts,
as pointed out in this study. Cianconi et al. (2023) aimed to address this issue by
providing an overview of definitions, hypotheses, and questions for many of the different
emerging terms. Nonetheless, eco-anxiety or climate (change) anxiety were used most
frequently, although a clearer differentiation between those is needed, as well (Jain &
Jain, 2022; Ogunbode et al., 2022). Various definitions of eco-anxiety described it as
being closely related to fear and worry but with additional facets of apprehension of
uncertainty, unpredictability, and uncontrollability facing climate change threats and
environmental degradation (Chan et al., 2024; Contreras et al., 2024; Heeren et al., 2022;
Jain & Jain, 2022; Parmentier et al., 2024; Pihkala, 2020). Other approaches incorporated
emotions such as fear, anxiety, or worry into their definition of eco-anxiety as different
forms of reactions (Boluda-Verdu et al., 2022; Christodoulou et al., 2024; Comtesse et
al., 2021; Gao et al., 2021; Leite et al., 2023; Ogunbode et al., 2022), or used the term
synonymously with those emotions in relation to consequences of climate change and
environmental problems (Carlson et al., 2024). Stress or distress were also mentioned as
underlying mechanisms (Chung et al., 2023), whereas Hogg et al. (2024) categorised the
construct using the dimensions of affective, ruminative, behavioural and social
components. Christodoulou et al. (2024) pointed out the necessity to distinguish
between forms of eco-anxiety that are not debilitating in daily life and that can be
described as pathological forms evoking functional impairment. They further highlighted
the role of the DSM-V and ICD-10, two categorisation systems to guide the identification
of psychiatric disorders, which can help to develop criteria to recognise eco-anxiety.
Nonetheless, both systems were criticised due to their limitation on clinical
manifestations of psychological distress (ibid.). The differentiation between adaptive and
maladaptive forms of eco-anxiety was also discussed while studying its associations with
behavioural change. Although some measurement tools, like the CCAS (Clayton &
Karazsia, 2020) and the HEAS (Hogg et al., 2021), emphasise the multi-dimensionality of

eco-anxiety, this aspect was often not translated into implications by studies
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administering them. Agoston, Csaba, et al. (2022), on the other hand, provided a detailed
distinction between six components of eco-anxiety: worry for the future and upcoming
generations; the empathy of seeing or imagining the suffering of others; conflicts with
social contacts due to diverging attitudes towards environmental problems; physical or
emotional disturbance due to changes in the environment; mental health symptoms
along the lines of anxiety and mood disorders according to DSM-V; and helplessness and
frustration in the face of a perceived lack of control and the extend of the overall
challenge of combatting environmental problems. A network analysis by Heeren et al.
(2023) showed that the cognitive-emotional features of climate anxiety emerged in a
separate community compared to the functional features of it. General worrying also
formed its own community, while environmental behaviour and the experience of
climate change were grouped. Furthermore, several potential antecedents to eco-
anxiety have been analysed and partly supported by empirical evidence. These include,
for example, personal experience (Chan et al., 2024; Chung et al., 2023; Heeren et al.,
2022; Ogunbode et al., 2022), social interaction on norms and media exposure
(Ogunbode et al., 2022), and cultural context (Chan et al., 2024; Chung et al., 2023;
Cianconi et al., 2023; Leite et al., 2023). Another less frequently reoccurring theme was
the role of media and their influence on fear, anxiety, and pro-environmental behaviour.
Exemplary topics were fear appeals through media and their association with pro-
environmental behaviour (Chen, 2016), the comparison of narrative or logical
information eliciting fear and anxiety (Nakano & Hondo, 2023), the role of online social
networks (Shah et al., 2021), and general media exposure (Shao & Yu, 2023; Vrselja et
al., 2024). The overall dynamics of information dispersion can be illustrated by an agent-
based computer modelling approach, which showed that threatening information can
increase an individual’s anxiety. How an individual reacts to threatening information was
also shaped by their internal orientation, such as their environmental self-identity or
their scepticism towards climate change. While looking at population dynamics, it was
found that those populations with high environmental identity and low climate
scepticism perform best regarding their motivation to increase pro-environmental

intentions. However, a condition for this was a continuously high intensity of climate
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messaging. This, in turn, had the side effect of an increase of climate sceptics in the
population, who then reduced the environmental intentions of the pro-environmental

group (Kapeller & Jager, 2020).

Overall, the proportions of populations found to be experiencing different forms of eco-
anxiety varied across studies from low to high levels. In a representative sample of the
US American population, 61% of participants reported a feeling of climate stress or
anxiety (Anneser et al., 2024). In a study with participants from 32 different countries, a
proportion of 47% of the entire sample expressed heightened levels of negative
emotions facing climate change (Ogunbode et al., 2022). However, Becht et al. (2024)
only reported low-to-medium levels in their data from Columbia and the Netherlands,
and Tam et al. (2023) only found low-to-medium levels in their representative samples
from China, India, Japan, and the USA. In a convenience sample from several European
and African countries, 11% of participants reported the frequent experience of climate

anxiety (Heeren et al., 2022).

Various groups were found to be experiencing eco-anxiety in its respective definitions
more frequently and more severely than others, such as younger individuals (Agoston,
Baldzs, et al., 2024; Rocchi et al., 2023; Whitmarsh et al., 2022), women (Kabasakal-Cetin,
2023; Rocchi et al., 2023), politically left-oriented (Leite et al., 2023), individuals from
poorer countries in the Global South (Boluda-Verdu et al., 2022), or those otherwise
affected by climate change physically or psychologically (Cianconi et al., 2023). However,
no significant differences in age and gender were found in some studies, as well (Chan
et al., 2024; Sampaio et al., 2023). The finding that eco-anxiety was more prevalent in
the younger generation can partially be explained by their increased engagement in
social media and the positive relation of eco-anxiety and the “rate of exposure to
information about climate change impacts, the amount of attention people pay to
climate change information, and perceived descriptive norms about emotional

responding to climate change” (Ogunbode et al., 2022, p. 2).

Notably, most of the publications reviewed exclusively put forward the understanding of

climate change, environmental problems, and related issues as a precursor for feelings
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of anxiety, fear, or other so-called eco-emotions. The association with pro-environmental
behaviour was often tested under these assumptions, as discussed in the following
sections. However, studies that analysed fear in this context on a more general level were
rarely found, with only a few exceptions (Clayton & Ogunbode, 2023; Pickering & Dale,
2023; Pihkala, 2018; Rothermich et al., 2021; Tucholska et al., 2024; Williamson & Thulin,
2022). Although often incorporated into concepts used to define eco-anxiety, other
studies specifically delineated emotions such as eco-anger, eco-grief, eco-worry, and
eco-guilt, and analyse their implications separately (e.g., Agoston, Buvar, et al., 2024;
Comtesse et al., 2021; Contreras et al., 2024; Innocenti et al., 2022; Larionow et al., 2024;
Stanley et al., 2021; Verplanken et al., 2020). Additionally, evidence was found that eco-
emotions are distinct concepts from general forms of worry, fear, etc. (Carlson et al.,

2024; Heeren et al., 2023; Parmentier et al., 2024).

2.4 Sustainability-related behaviour

The heterogeneity of operationalisations for sustainability-related behaviour was even
more prevalent than for different eco-emotions. Although most publications referred to
pro-environmental behaviour, the measures used were usually not comparable across
different studies. Often, pro-environmental behaviour was defined as those forms of
behaviour that minimise negative and even promote positive impacts on the
environment. It can be seen as part of a longitudinal process, and its multidimensionality
needs to be taken into account (Gao et al., 2021; Leite et al., 2023). While most analyses
relied on self-report measures of actual behaviour, others also operationalised
expressed intent as a form of pro-environmental behaviour (Chen, 2016; Goldwert et al.,
2024; Nakano & Hondo, 2023). In general, the measurement tools ranged from one-
dimensional variables (Chen, 2016; Chung et al., 2023; Sangervo et al., 2022; Shao & Yu,
2023) to scales with up to 45 items (Becht et al., 2024; Kaiser et al., 2007). Most studies
included different forms of behaviour without further categorisation, while others
differentiated between public-sphere, private-sphere, and sometimes also radical-
sphere behaviour regarding environmental issues (Becht et al., 2024; Chan et al., 2024;
Pittaway et al., 2024; Stanley et al., 2021; Vrselja et al., 2024). Other categorisations

included reported behaviour in the realms of waste reduction, water and energy
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conservation, product consumption, recycling, reusing, food consumption, mode of
transport, environmental organisation membership, protest participation, and
information seeking (Agoston, Baldzs, et al., 2024, 2024; Agoston, Urban, et al., 2022;
Hogg et al., 2024; Innocenti et al., 2022; Kabasakal-Cetin, 2023; Leite et al., 2023; Lutz et
al., 2023; Ogunbode et al., 2022). In two studies, concern was expressed about
aggregating environmental behaviour into a single latent variable and the items were

analysed individually (Agoston, Balazs, et al., 2024; Agoston, Urbdn, et al., 2022).

2.5 Fear-related affect and behaviour

The findings of the association between fear-related affective states or traits and various
sustainability-related behaviours mostly unanimously indicated a positive influence of
eco-anxiety and related emotional concepts on engaging in sustainability-related
behaviour (Becht et al., 2024; Carlson et al., 2024; Chan et al., 2024; Heeren et al., 2022;
Heeren et al., 2023; Innocenti et al., 2021; Larionow et al., 2024; Mathers-Jones & Todd,
2023; Ogunbode et al., 2022; Sampaio et al., 2023; Tam et al., 2023; Whitmarsh et al.,
2022). However, partly due to the different means of measurement, the discussion
showed a variety of interpretations concerning the implications. The relationship was
found to be influenced stronger by the cognitive-emotional aspects of climate anxiety
than by the functional impairment (Tam et al., 2023). Lutz et al. (2023) found that,
although low values for eco-anxiety were measured on average at the trait level, higher
levels of it were associated with a negative affective state and more pro-environmental

behaviour.

Another phenomenon discussed was often described as eco-paralysis, which focusses
on the maladaptiveness of eco-anxiety at increased levels, leading to declining levels of
sustainability-related behaviour. The resulting assumption of a curvilinear function of the
influence of eco-anxiety on sustainability-related behaviour was accompanied by
contradictory findings. Agoston, Buvdr, et al. (2024) concluded from their results that
excessive eco-anxiety can hinder the positive influence of nature connectedness on
future action. Also, the authors hypothesised that increased anxiety can lead to a
decreased uptake of relevant information on environmental problems to protect mental

health. A direct observation of participants with lower levels of climate anxiety engaging
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in pro-environmental behaviour more often than those with high levels of climate
anxiety was also reported (Christodoulou et al., 2024; Heeren et al., 2022), sometimes
also in reference only to specific forms of public-sphere behaviour (Becht et al., 2024).
While including the measurement of general distress in their model, Lukacs et al. (2023)
emphasised that higher levels of it can weaken the correlation between pro-
environmental behaviour and climate change anxiety. However, Carlson et al. (2024)
presumed the adaptiveness of climate anxiety at all levels, although they stressed that
no individuals with extreme levels of climate change anxiety were part of their sample.
This general claim of a linear function was also put forward by Pavani et al. (2023) and

Whitmarsh et al. (2022).

Regarding a more detailed deconstruction of eco-anxiety, Hogg et al. (2024) showed that
while rumination and the experience of eco-anxiety were associated with pro-
environmental behaviour, affective and behavioural symptoms of eco-anxiety were
uniquely associated with poorer mental health (see also Ogunbode et al., 2022). An
explanation attempt focussed on the extent of emotional and psychological energy spent
while worrying. A longitudinal analysis by Pavani et al. (2023) showed that detected eco-
anxiety during the first measurement predicted pro-environmental behaviour at the
later measurement. This association also remained stable when ecological identity, the
Big Five personality traits, and pro-environmental behaviour were controlled for.
Notably, the authors found engaging in pro-environmental behaviour to predict
increased levels of eco-anxiety at the later measurement. Thus, the idea that engaging
in pro-environmental behaviour can be a beneficial coping strategy for eco-anxiety was

called into question (ibid.).

Demneh and Zackery (2023) found that paralysing fear and despair, patriarchal
structures, consumerism, and deeply anchored habits inhibited the pro-environmental
behaviour of young people. Studies that included the analysis of various emotions as
distinct concepts frequently pointed out that eco-anger was the better predictor of
sustainability-related behaviour in comparison to eco-anxiety, although the latter still

showed a significant association with it (Stanley et al., 2021).
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Several moderating effects were identified for the positive association between eco-
anxiety and related concepts and sustainability-related behaviour. For example, hope,
despair, and climate change perception (Leite et al., 2023), perception of moral
obligations (Chen, 2016), self-discrepancy in the sense of a perceived difference in one’s
current self and a desired future self (Gao et al.,, 2021), and low attentional bias
variability (Mathers-Jones & Todd, 2023) were mentioned. Furthermore, the relationship
was found to be stronger in Western countries (Ogunbode et al., 2022). Other effects on
sustainability-related behaviour that have been studied in relation to eco-anxiety, but
not as moderating variables, include climate change risk perception, future event
cognition, belonging to the age group below 30 years (Chung et al., 2023), exposure to
climate change information in combination with decision-making, self-efficacy (Shah et

al., 2021), and attentional bias in general (Mathers-Jones & Todd, 2023).

The diversity of findings and methods indicates a further need to establish a transferable
conceptualisation and definition of eco-anxiety and its subcomponents, including a clear
distinction from concepts that have been empirically proven to differ regarding the
various properties and influences on behaviour. Nonetheless, several generalised

implications were drawn in the reviewed studies that are relevant to the present study.

While some argued for leveraging eco-emotions to increase levels of sustainability-
related behaviour and call for steering away from a terminology of pathologisation
(Becht et al., 2024), others highlighted the negative consequences on overall well-being
and mental health, especially at increased levels of eco-anxiety, fear, eco-anger, etc.
including the necessity to regard this state as a full psychiatric disorder (Christodoulou
et al., 2024). Here, two main lines of thought were drawn from this. On the one hand, it
was argued that a potential maladaptiveness of eco-anxiety, including severe
implications on mental health and decreased engagement in sustainability-related
behaviour, requires a careful management and detection system to keep it at
appropriate levels (Chung et al., 2023). On the other hand, ethical considerations and
the pursuit of human well-being require protecting people from experiencing those
negative emotions. When the focus was shifted towards dealing with eco-emotions,

several coping strategies were mentioned to be applied by participants, such as taking
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actions and planning, confrontation, optimism, withdrawal or acceptance, problem

avoidance and denial, and social support (Agoston, Csaba, et al., 2022).

The dangers of relying on concepts that fail to incorporate the multi-dimensionality of
eco-emotions and their relationship with well-being and behaviour were illustrated by
several findings. For example, support was provided by climate change anxiety having
multiple effects on individuals simultaneously while looking at the same dependent
variables (Innocenti et al., 2023). In conclusion, the need was addressed to empower
patients suffering from climate change anxiety to develop coping strategies, e.g., pro-
environmental behaviour, thereby strengthening individual self-efficacy (Heeren et al.,
2022; Innocenti et al., 2023). However, this particular coping strategy also comes with its
downside, as pro-environmental behaviour was also found to predict eco-anger,
questioning the efficacy of over-engagement (Contreras et al., 2024). This was also
supported by pro-environmental behaviour being associated with functional impairment
due to climate anxiety (Heeren et al., 2023). One possible explanation was that engaging
in individual pro-environmental behaviour often has little or no directly perceptible
effect, given the complexity and scale of the problems to be tackled (Boluda-Verdu et al.,
2022). Although emotional-cognitive aspects were interpreted as a pivotal tipping point
between adaptive and maladaptive forms of climate anxiety, specifications are needed,
as cognitive-emotional aspects span a variety of processes that occur at different stages
of climate anxiety (Heeren et al., 2023). Additionally, the assumption was brought
forward that various eco-emotions are part of a multi-stage coping process (Agoston,
Buvdr, et al., 2024). To promote a better understanding in academia, they suggested
moving from a primarily knowledge-based educational approach in environmental
science to an approach that transmits emotional aspects, as well. Also, the findings have
implications for both the design of communication on climate change issues and the
awareness of mental health practitioners to recognise and deal with anxiety related to

climate change (Heeren et al., 2022).

Although much attention has been paid to eco-anxiety in recent literature, the close
connection to fear was apparent, as the inclusion of it in several conceptualisations of

eco-anxiety and many parallels between the underlying dynamics showed. However, as
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previously discussed, it is reasonable to extend the analysis to a broader understanding
of fear to fully account for the various impacts on sustainability-related behaviour and

holistic implications for the sustainability agenda.

3 Methods of secondary data analysis

The literature review revealed several insights on the current state of research, including
open questions that need to be answered to extend the understanding of how
individual’s emotional characteristics interact with their behaviours. Therefore, empirical
support is required in order to back the theoretical construct of fear influencing
sustainability-related behaviour. Consequently, a secondary data analysis of the
longitudinal SOEP-Core v38.1 study (Goebel et al., 2023) was conducted. More
specifically, selected variables from the p/ dataset, by default including all variables from
all waves of the individual questionnaire until 2021, were included in this study. Since
not all items are collected on an annual basis, the years before 1998 were excluded from
this analysis, as it is the earliest year in which the items for sustainability-related
behaviour were included. In the following section, the basic characteristics of the SOEP
data used are summarised before elaborating on the development of measures and

statistical analysis.

3.1 SOEP procedure and participants

The individual questionnaire of the SOEP-Core survey, with all years aggregated in the p/
dataset, is administered to all individuals above the age of 18 in households participating
in the SOEP. The original sample started in 1984, with German households (n=4528) and
migrant worker households (n=1393) representative of the population. To account for
changes in the population and people leaving the survey due to moving abroad, declining
to reply, passing away, etc., refresher samples were regularly added to the original
sample pool. Examples of this include an addition after the German reunification in 1990,
several samples to include people with a migration background, and various samples to
represent marginalised groups that are too small to be represented through proportional

sampling, such as certain family types or high-income groups (Goebel et al., 2023). To
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track individuals during their lives as long as possible, households to which individuals
from an original SOEP household move become SOEP households, as well, also including
those individuals that have previously not been part of the survey. Also, children coming
of age and people moving into a SOEP household become part of the active panel. All
SOEP samples are regionally clustered multi-stage random samples, with the
respondents selected by random-walk (ibid.). While the household questionnaire is
completed by the person who feels most qualified as the head of the household, the
individual questionnaire is filled out by each individual. Questionnaires were
traditionally filled out on paper and in the presence of an interviewer, but other, e.g.,

digital, means have been developed since then, as well.

3.2 Measures and data preparation

A two-step approach was followed to identify the relevant variables for measuring fear
and sustainability-related behaviour in the SOEP dataset. First, a list of the different
topics, including a variety of subcategories of the SOEP-Core, representing all waves until
2021 (v.38), was searched to identify potentially relevant variables (for the full list, see

paneldata.org/soep-core/topics). Consequently, the list of all variables (n=5,157)

included in the pl dataset was manually scanned, as the search function was unreliable
due to some items not being translated coherently from German into English (for the full

list, see paneldata.org/soep-core/datasets/pl/). The data preparation and analysis were

conducted using the software R (v. 4.4.1, “Race for Your Life”) and RStudio (v.
2024.9.0.375). Data from the customised p/ dataset was prepared by recoding all missing

values as NA.

3.2.1 Fear

According to the initial understanding of fear as a future-directed emotional state as a
reaction to threatening, uncertain, or uncontrollable situations, a list of potential items
for the latent variable of fear was crafted. According to Conceptual Act Theory, items
were chosen that acknowledge the perceptive and experience-based diversity of self-
reports on emotions. This approach was in line with other fear questionnaires that were
not directly applicable to the variables of the SOEP (Adolphs, 2013). Thus, variables for

general worry, nervousness, and specific worries were added to the list. To account for
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trait characteristics of fear and coping with stress and to enable the connection to
psychopathology, items assessing personality traits were included, as well (e.g., “Worry
a lot”, “Deal well with stress”). Furthermore, items measuring subsequent indications of
functional impairment due to fear or anxiety were drawn from the list of variables (e.g.,
“Accomplished less due to emotional problems”, “Run-down, melancholy last 4 weeks”).

The full list consisted of 15 items (see Table 2, Appendix).

To prepare the variables for analysis, first, the variables p/h0185, plh0216, p/lh0221, and
p/h0188 were reversed to match the logical direction of the other variables for the latent
construct of fear, i.e. with lower values for a higher level of, e.g., fear. Then, the variables
selected for constructing the latent variable for fear were harmonised to all cover the
range of a 7-point Likert scale to facilitate further modelling. In addition, a multiple
imputation was used to replace the missing values. Therefore, five iterations were
performed using Predictive Mean Matching (PMM) with a randomiser (seed=123). In this
approach, a regression for each missing value is executed, which estimates the
relationship between the variable with a missing value and the other variables in the
dataset. Subsequently, the actual value for the missing data point is selected by
randomly choosing an observed value that is close to the value predicted by the
regression (Baur & Blasius, 2014, p. 346; Giesselmann & Windzio, 2012, p. 203). As most
of these variables are understood to be relatively stable over time and therefore not

measured every single year (Entringer et al., 2022), this method can be justified well.

In the next step, an Explorative Factor Analysis (EFA) was conducted to test how well the
selected variables load on the latent construct. This approach was chosen since the
selection of variables was based on several theoretical assumptions, as no validated
model for the measurement of fear was applicable to the variables available in the SOEP
(Backhaus et al., 2018, p. 366). To choose the appropriate method for the EFA, the
variables were individually tested for normal distribution using the Anderson-Darling-
Test (Anderson & Darling, 1954) due to the large sample size and by inspecting the
histograms. The test statistics ranged between A=11,514 (for p/le0034) and A=67,962 (for
plh0216) with p<2.2e-16, indicating that the data was not normally distributed

(Backhaus et al., 2018, p. 373). Also, a Pearson correlation matrix was developed for the
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EFA for all 15 variables, using pairwise complete observations (Backhaus et al., 2018,
p. 372). Consequently, the EFA was conducted using the minimum residuals method,
which does not require normal distribution and is robust against outliers. The results
revealed a robust three-factorial structure (F1: ple0027, ple0033, ple0034, plh0185; F2:
plh0036, plh0037, plh0038; F3: plh0033, plh0035, plh0216, plh0226). The variables
plh0032, plh0188, plh0191, and p/h0221 did not load well on any factor and were
removed from the model. Furthermore, as ple0033 loaded stronger on the first factor, it
was excluded from the third. The three-factorial structure of the latent construct
indicated that reported feelings related to fear could be summarised along certain
dimensions. Hence, Factor 1 described general worries and functional impairments,
Factor 2 included worries about specific societal or global situations (e.g., the
environment; peace), and Factor 3 combined aspects of coping ability and personal

worries.

Based on this model structure (see Fig. 2), a Confirmatory Factor Analysis (CFA) was
performed to validate the latent variable (Backhaus et al., 2018, p. 566). Since the data
was ordinally scaled and not normally distributed, the Weighted Least Squares Mean and
Variance adjusted (WLSMV) method was used (Muthén, L. K., & Muthén, B. O., 2017,
p. 668). The CFA model included the weighting factors, but unfortunately a clustering
method accounting for the panel structure was not supported by the software. However,
recognising the assignment of data points to specific survey years and individuals was
possible later in the analysis. The CFA showed a good fit of the model to the data and
provided support for the construct of the latent variable. To further validate the model,
bootstrapping with 500 repetitions (seed=123) (Backhaus et al., 2018, p. 357) and a
sensitivity analysis (Wooldridge, 2013, p. 685) were carried out. Testing for discriminant
validity was not feasible due to the lack of comparable latent constructs. Detailed results

of the EFA, the CFA, and additional validity tests are provided in section 4.2.
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Figure 2: Visualisation of the statistical model of testing the association between the
latent variable of fear with different sustainability-related behaviours using Exploratory
and Confirmatory Factor Analyses and Generalised Structural Equation Modelling

3.2.2 Sustainability-related behaviour

The items for sustainability-related behaviour were selected, conforming to the initial
definition of such behaviour that relates to ecological, social, and economic sustainability
in the dimensions of public sphere, private sphere, and radical sphere behaviour. No
items for radical sphere behaviour were found in the SOEP pl/ dataset. Also, potential
items were excluded when the sample sizes of participants engaging in a specific
behaviour were exceedingly small. For example, heating with solar energy was only
reported by less than 100 households in the respective years of data collection for that
item. Due to a lack of contextual information or a context unrelated to a sustainable

background, variables on modes of transportation were excluded.
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Thus, the remaining variables used to analyse sustainability-related behaviour were
ple0182 (“Vegetarian or vegan diet”), p/lh0012_h (“Voting for Green Party”), plh0266
(“Member of environmental interest group”), and pli0160 (“Environmentally
conscious”). Although the latter does not directly include exercised behaviour, it was
assumed that individuals perceiving themselves as environmentally conscious engage in
sustainability-related behaviour, at least to a certain degree. Although other German
parties, such as the left-wing, democratic-socialist “Die Linke”, include strong support for
environmental protection and sustainability in their manifestos, “Voting for the Green
Party” was included as they publicly position themselves as the strongest supporters in

this regard (Manifesto Project, 2024; Villalba, 2016).

To prepare the data, pli0160 was reversed to match the logical direction of the other
variables for sustainability-related behaviours, i.e. with high values for a higher level of
environmental consciousness. Furthermore, three variables were recoded into a
dichotomous format to better represent sustainability-related behaviour. These
variables now represented: a) voting for Buendnis 90/the Green Party (p/h0012_h); b)
following a vegetarian or vegan diet (ple0182); and c) being a member of an
environmental group (p/h0266) in this study, with a value of 0 representing not fulfilling
the criteria and 1 fulfilling them. As the dataset only includes individuals above the age

of 18, all participants were eligible to vote at the time of filling out the questionnaire.

Based on the variables for sustainability-related behaviour and the findings from the
literature review showing an effect of specific forms of fear on it, the following

hypotheses were formulated:

H1: A higher fear among individuals is associated with a higher likelihood of choosing a

vegetarian or vegan diet.

H2: A higher fear among individuals is associated with a higher likelihood of being a

member of an environmental interest group.

H3: A higher fear among individuals is associated with a higher likelihood of voting for

the Green Party.
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H4: A higher fear among individuals is associated with a higher likelihood of being

environmentally conscious.

3.2.3 Demographic and weighting variables

Furthermore, several demographic and identifier variables were selected (for a complete
list of variables used in this study, see Table 2, Appendix). Monthly net household income
was included from the hl dataset on the household level. In addition, as all individuals
over the age of 18 per household are usually also surveyed in the pl dataset, the per
capita net household income was calculated by dividing the total household income by
the number of participating individuals per household. This was the most suitable
method available, as neither the number of members nor the number of children was
collected at the household level continuously over the years. Although a harmonisation
accounted for the conversion from DM to EUR, the variable does not reflect inflationary
changes. Therefore, three income groups were constructed from the per capita net
household income, whereas income group 1 represented those individuals whose per
capita net household income was below 70% of the median for the respective year,
income group 2 for those between 70-149%, and income group 3 for those with 150%

or more (after Bundeszentrale flr politische Bildung, 2022).

An additional variable for age was calculated using the birth year and the respective
survey year for each participant. Subsequently, five different groups were formulated for
the ages of 18-25, 26-40, 41-55, 56-69, and 70+. Hence, individuals had the potential to

be assigned to different age groups in different survey years.

The weights from the phrf dataset were added to the primary dataset, recoded to match
its structure, and rescaled to a range between 0 and 1 so as not to interfere with the
statistical tests. Missing values across all variables were recoded as NA. The weights were
designed by the DIW to enable the representativeness of the SOEP data to the German
population (Kroh, 2018).

3.3 Data analysis
Four individual analyses were carried out using the same methodology to test each

hypothesis. Generalised Structural Equation Modelling (GSEM) was performed due to
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the use of dichotomous and ordinal dependent variables (Rabe-Hesketh et al., 2004). For
the dichotomous dependent variables, logistic regression was part of the GSEM, and for
the ordinal variables, an ordinal logistic regression was used. Furthermore, Fixed Effects
modelling was included to incorporate the panel structure of the data by accounting for
changes within an individual over time (ibid.). As the estimation method, a Maximum
Likelihood Estimation with Robust Standard Errors (MLR) was selected because of its
robustness against heteroscedasticity and not normally distributed data (ibid.). For
missing data in the dependent variables, the Full Information Maximum Likelihood
(FIML) method was used. GSEM was performed for each combination of dependent
variables for sustainability-related behaviour and the validated latent variable for fear.
For that, the respective years in which the variables for sustainability-related behaviour
were collected were analysed, resulting in the following combinations: for H1, fear >
ple0182 “Vegetarian or vegan diet” (years 2016, 2018, 2020); for H2, fear - plh0266
“Member of environmental interest group” (years 1998, 2001, 2003, 2007, 2011, 2015,
2019); for H3, fear - p/h0009_h “Voting for Green Party” (years 1998-2021); for H4, fear
- pli0160 “Environmentally conscious” (years 1998, 2003). Each GSE model was then
tested for heteroscedasticity using the Breusch-Pagan-Test (Breusch & Pagan, 1979;
Wooldridge, 2013, p.435) and for autocorrelation, using the Durbin-Watson-Test
(Durbin & Watson, 1951; Wooldridge, 2013, p. 418). Furthermore, Robust Standard
Errors (SE) were calculated and employed in the regression results (Wooldridge, 2013,
p. 432). Lastly, each model was extended to control for the effects of age group, gender,
and income group and compared to the original model using the Satorra-Bentler scaled

chi-square test (Satorra & Bentler, 2011).

4 Results

4.1 Descriptive statistics
On average, n=24,614 participants took part in the individual questionnaire each year
between 1998 and 2021, with the maximum number of participants in 2017 (n=32,485)

and the minimum number in 1999 (n=14,085). The mean number of waves each
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participant answered to the survey was 6.3. Across all analysed years, the weighted age
structure was dominated by individuals between the ages of 26 and 69, while the trend
showed growing proportions of participants in the age groups of 56-69 and 70+ (see Fig.
3). In a rough comparison with data from 2023, this closely resembled the general age
structure of the German population in 2021, although it should be noted that the age
groups were defined slightly differently (Destatis, 2024). Regarding the weighted
distribution of male and female participants, the data showed an even distribution, with
a slightly higher proportion of females (see Fig. 4). Here, it shall be noted that the
available data only included those two categories for gender, which falls short of
including people who assign themselves to other categories. However, in some years, it
was possible to answer NA. The weighted proportion of income groups fluctuated over
the years, with the medium income group (70% to <150% of the median) being
represented most strongly (cf. Bundeszentrale fiir politische Bildung, 2022). However,
the trend showed a rising proportion of the low, as well as high-income group (see Fig.
5). The variable indicating participant’s school leaving degree was dropped from this
study due to the large number of invalid answers across all years, leading to a proportion
of less than 1.5% of participants providing that information. The descriptive statistics for
the variables included for sustainability-related behaviour and in the latent variable of
fear are provided in Table 3, Appendix. The results indicated the following trends: a)
across the entire analysed survey period, only a low percentage of participants followed
a vegetarian or vegan diet (6.8%) or was a member of an environmental interest group
(4.2%), with a slight increase of the former in the reference year 2020; b) on average,
13.1% of participants voted for the Green Party or coalitions with it, with a substantial
increase in the reference year 2021 (25.4%); c) people perceived themselves as quite
environmentally conscious in 1998 and 2003; d) on average, participants expressed
moderate levels of melancholy during the four weeks prior to the questionnaire, they
did not feel like they accomplished less and were less careful due to emotional problems,
and showed moderate levels of worry about finances and their own health, with falling
trends in 2021; e) on average, participants showed moderate levels of worry about the

environment, consequences from climate change, and peace, with slightly rising trends
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in 2021; f) across the entire period, participants showed lower levels of being worried
four weeks prior to the questionnaire, moderate levels of worrying a lot, and dealing

well with stress, all with slight decreases in 2021.
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Figure 3: Weighted age group distribution of participants in the individual SOEP
questionnaire
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Figure 4: Weighted gender distribution of participants in the individual SOEP
questionnaire
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Weighted income group distribution (1998-2021)
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Figure 5: Weighted income group distribution of participants in the individual SOEP
questionnaire (*Low=below 70% of median; Medium=between 70-149% of median;
High=150% and more of median; the median refers to the respective survey year)

4.2 Properties of the statistic models
The results of the EFA showed that of the 15 variables for the latent construct of fear, 11

loaded on three factors (F1: p/le0033, ple0034, ple0027, plh0185; F2: plh0036, p/h0037,
plh0038; F3: plh0033, plh0035, plh0216, p/h0226) with standardised loadings between
0.36-0.92, while values larger than 0.3 are considered significant. High values of
communalities (0.25<h?<0.86) indicated that a lot of variance for those variables could
be explained by the factorial structure. The average complexity (com=1.4) showed that
most items only loaded on one or two factors. In total, 41% of the variance was explained
by the three factors (F1=15%; F2=13%; F3=13%), with high values for Factor Score
Adequacy (0.84-0.95). A good model quality was shown by the small Root Mean Square
of Residuals (RMRS=0.04). Finally, the fit based upon off-diagonal values (=0.97)
indicated that the model explained the correlations well. The CFA further validated this
construct, showing a good fit of the model to the data (CFI=0.993; TLI=0.990;
RMSEA=0.057; SRMR=0.066; Chi?>=61056.591, df=32, p<0.001). Although the Chi? test
was significant, this can be caused by large sample sizes (Giesselmann & Windzio, 2012,
p. 188; Muthén, L. K., & Muthén, B. 0., 2017, p. 795). The reference loadings were held
by ple0033 for F1, p/h0036 for F2, and pl/h0035 for F3, respectively. All variables
significantly loaded on the factors with low Standard Errors (SE<0.008). The factors were

moderately correlated with each other (Cov(F1, F2)=0.114; Cov(F1, F3)=0.424; Cov(F2,
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F3)=0.204). Furthermore, all variables showed significant within-variances, which
supports their usefulness in capturing differences in the sample. The bootstrapping
showed bias values close to 0 with low Standard Errors (SE<0.0052), indicating that the
bootstrapping estimates were very close to the original estimates. Some parameters
showed potential for covariances, which had also been established by the CFA. Thus, the
robustness of the model was further strengthened. The sensitivity analysis was
performed by comparing the results with a 10% increase in one variable with the original
results. The comparison revealed nearly identical loadings on the factors, including very
similar Standard Errors. The covariance between the factors, the within-variance of the
individual variables, and the Chi? test statistics were also almost identical. Hence, the

model estimates were reliable and robust.

4.3 Hypothesis 1: A higher fear among individuals is associated with a higher
likelihood of choosing a vegetarian or vegan diet.
The GSEM of the main model with variable p/le0182 revealed a significant positive but
very small association of the latent construct of fear with the dependent variable. The
model fit indices (CFI=0.914; TLI=0.884; RMSEA=0.090; SRMR=0.062) indicated a
moderate to good fit of the model. The Breusch-Pagan-Test showed a heteroscedasticity
of the model residuals (BP=2005.7, df=10, p<2.2e-16). Additionally, the model residuals
were positively tested for autocorrelation using the Durbin-Watson-Test (DW=1.396,
p<2.2e-16). Therefore, Robust Standard Errors were calculated and compared to the
regression results. Consequently, a significant, very small positive association between
the latent variable for fear and the dependent variable was detected (see Table 1). The
full GSEM with control variables differed significantly from the base model (Standard
Chi?=32502.05, df=51, p<0.001) with moderate to good model fit indices (CFI=0.906;
TLI=0.878; RMSEA=0.084; SRMR=0.065). The results showed a significant, weak positive
association between the income group and ple0182. The model comparison with the
base model using the Satorra-Bentler method indicated a significantly better fit of the
model with the control variable (AChi’=561.47, Adf=10, p<2.2e-16). Similar results
regarding regression coefficients, model fit indices, and comparison to the base model

were found for the GSEM extended by the control variables of gender and age group The
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regression coefficients showed a significant small positive association between ple0182

and gender, and a significant small negative association with the age group (see Table 1).

4.4 Hypothesis 2: A higher fear among individuals is associated with a higher
likelihood of being a member of an environmental interest group.
The GSEM of the main model with variable p/h0266 revealed a significant positive but
very small association of the latent construct of fear with the dependent variable. The
model fit indices (CFI=0.914; TLI=0.885; RMSEA=0.085; SRMR=0.060) indicated a
moderate to good fit of the model. The Breusch-Pagan-Test showed a heteroscedasticity
of the model residuals (BP=1099.5, df=10, p<2.2e-16). Additionally, the model residuals
were positively tested for autocorrelation using the Durbin-Watson-Test (DW=1.3335,
p<2.2e-16). Therefore, Robust Standard Errors were calculated and compared to the
regression results. Consequently, a significant, very small positive association between
the latent variable for fear and the dependent variable was detected (see Table 1). The
full GSEM with control variables differed significantly from the base model (Standard
Chi?=52532.21, df=51, p<0.001) with moderate to good model fit indices (CFI=0.909;
TLI=0.883; RMSEA=0.079; SRMR=0.059). The results showed a significant, weak positive
association between the income group and p/h0266. The model comparison with the
base model using the Satorra-Bentler method indicated a significantly better fit of the
model with the control variable (AChi?=801.19, Adf=10, p<2.2e-16). Similar results
regarding model fit indices and comparison to the base model were found for the GSEM
extended by the additional control variables. However, the regression coefficients
showed no significant association between the age group and p/h0266, and a significant,

weak negative association with gender (see Table 1).
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Table 1: Generalised Structural Equation Model coefficients for fear and sustainability-

related behaviour and control variables in additional models

Base GSEM with fear GSEM with control variables
Variables Scale b (SE) p b (SE) p
H1: Diet
ple0182 0-1 0.019(0.003) <0.001***
Income group 1-3 0.007 (0.003) <0.013*
Gender 1-2 0.053 (0.004) <0.001***
Age group 1-5 -0.017 (0.002) <0.001***
H2: Env. group
p/h0266 0-1 0.011(0.002) <0.001***
Income group 1-3 0.027 (0.002) <0.001***
Gender 1-2 -0.013 (0.002) <0.001***
Age group 1-5 0.000 (0.001) 0.809
H3: Voting
plh0012_h 0-1 0.072(0.003) <0.001***
Income group 1-3 0.042 (0.004) <0.001***
Gender 1-2 0.053 (0.005) <0.001***
Age group 1-5 -0.047 (0.002) <0.001***
H4: Env. conscious
pli0160 1-4 -0.108 (0.003) <0.001***
Income group 1-3 -0.041 (0.008) <0.001***
Gender 1-2 0.096 (0.010) <0.001%**
Age group 1-5 0.150 (0.004) <0.001***

* corresponds to p<0,05; ** corresponds to p<0,01; *** corresponds to p<0,001

4.5 Hypothesis 3: A higher fear among individuals is associated with a higher
likelihood of voting for the Green Party.
The GSEM of the main model with variable p/lh0012_h revealed a significant positive but
very small association of the latent construct of fear with the dependent variable. The
model fit indices (CFI=0.905; TLI=0.872; RMSEA=0.090; SRMR=0.067) indicated a
moderate to good fit of the model. The Breusch-Pagan-Test showed a heteroscedasticity
of the model residuals (BP=14932, df=10, p<2.2e-16). Additionally, the model residuals
were positively tested for autocorrelation using the Durbin-Watson-Test (DW=0.727,
p<2.2e-16). Therefore, Robust Standard Errors were calculated and compared to the
regression results. Consequently, a significant, very small positive association between
the latent variable for fear and the dependent variable was detected (see Table 1). The

full GSEM with control variables differed significantly from the base model (Standard
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Chi?=214982.70, df=51, p<0.001) with moderate to good model fit indices (CFI=0.897;
TLI=0.867; RMSEA=0.084; SRMR=0.068). The results showed a significant, weak positive
association between the income group and p/h0012_h. The model comparison with the
base model using the Satorra-Bentler method indicated a significantly better fit of the
model with the control variable (AChi?=1458.1, Adf=10, p<2.2e-16). Similar results
regarding regression coefficients, model fit indices, and comparison to the base model
were found for the GSEM extended by the control variables of gender The regression
results showed a significant small positive association between gender and p/h0012_h,

and a significant small negative association with the age group (see Table 1).

4.6 Hypothesis 4: A higher fear among individuals is associated with a higher
likelihood of being environmentally conscious.
The GSEM of the main model with variable pli0160 revealed a significant negative but
small association of the latent construct of fear with the dependent variable. The model
fit indices (CFI=0.902; TLI=0.868; RMSEA=0.090; SRMR=0.066) indicated a moderate to
good fit of the model. The Breusch-Pagan-Test showed a heteroscedasticity of the model
residuals (BP=143.71, df=10, p<2.2e-16). Additionally, the model residuals were
positively tested for autocorrelation using the Durbin-Watson-Test (DW=1.577, p<2.2e-
16). Therefore, Robust Standard Errors were calculated and compared to the regression
results. Consequently, a significant, small negative association between the latent
variable for fear and the dependent variable was detected (see Table 1). The full GSEM
with control variables differed significantly from the base model (Standard
Chi?=13420.83, df=51, p<0.001) with moderate model fit indices (CFI=0.895; TLI=0.864;
RMSEA=0.084; SRMR=0.064). The results showed a significant, weak negative
association between the income group and pli0160. The model comparison with the
base model using the Satorra-Bentler method indicated a significantly better fit of the
model with the control variable (AChi?=387.94, Adf=10, p<2.2e-16). Similar results
regarding model fit indices and comparison to the base model were found for the GSEM
extended by the control variables of gender, and age group. The regression coefficients
showed a significant, but small positive association between the age group and pli0160

and a significant, weak positive association with gender (see Table 1).
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5 Discussion

First, the findings of the quantitative statistical analysis of the SOEP data are discussed
and brought into the context of the literature review. However, as contemporary
research on fear and sustainability-related behaviour was found to be predominantly
influenced by specific instances of fear and eco-anxiety, the discussion was extended by
findings from the general psychology of fear. Therefore, this study also fulfilled an
explorative function. As the study of fear in relation to sustainability problems and
behaviour is still in its beginnings, the theoretical foundation of the research subject is
weak. Thus, explorative research is useful to create a deeper understanding and to test
the feasibility of conducting further research, including the use of its methods (Amedeo

et al., 2009).

5.1 Summary of findings

Overall, the analysis of the SOEP data revealed that the levels of some of the selected
proxies for sustainability-related behaviour were rather low, with only 6.8% of
participants following a vegetarian or vegan diet across the entire time and even lower
rates of people being a member of an environmental interest group. Only voting for the
Green Party and coalitions with it showed higher rates with, on average, 13.1% of
participants, as well as higher rates of people describing themselves as environmentally
conscious. Nonetheless, an increasing trend was observed, which aligns well with
contemporary indications that the topic of sustainability has received increased
attention in recent years (Flynn et al., 2024). The results could partly indicate an attitude-
behaviour gap of people claiming to be environmentally conscious but not acting upon
it regarding active public engagement or dietary changes. The trends of the individual
variables for the latent construct of fear showed ambiguous results, with moderate to
low levels on average and some slightly increasing and some decreasing. This is at least
in part at odds with some of the trends of increasing fear (Albert et al., 2024; Hickman
et al., 2021). A potential explanation is that some of the items for the latent construct of
fear (e.g., “Worry a lot”; “Deal well with stress”) are unspecific in comparison to the
concrete fear of, e.g., war. Here, the three-factorial structure along the dimensions of

general worries and functional impairments, worries about specific societal or global
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situations, and aspects of coping ability and personal worries found in this study

illustrated this multidimensionality.

All models for the hypotheses produced significant results, also when models employed
Robust Standard Errors (SE). As lower values for the variables resembled higher levels of
fear and lower sustainability-related behaviour, the following implications can be drawn.
The effect sizes of the associations, including SE, were rather low, with values between
b=0.011 (H2) and b=-0.108 (H4). It is quite usual that a weak correspondence between
statistical inference modelling and survey data collection is apparent in social and human
sciences, especially with large longitudinal datasets. The effects can yet be interpreted
as meaningful due to a variety of reasons. The main reason longitudinal Fixed Effects
regressions find small effect sizes, and less often statistically significant coefficients is the
low statistical power, as only the within variance is analysed (Stoetzer, 2020, p. 237). This
can also be caused by complexities, such as previously unstructured knowledge and
inconsistent theory, or difficulties in finding accurate measures for constructs (Amedeo
et al., 2009). Also, as all dependent variables except for being environmentally conscious
were in a dichotomous format, the effect size represents a higher impact on the
sustainability-related behaviour than if they were represented by a larger scale, as was
the case for the latent construct of fear on a 7-point Likert scale. For example, a decrease
of fear by one unit was associated with an increase of 0.072 units for voting for the Green
Party, indicating an increase of 7.2% of its entire range, which in turn is more significant.
This relative difference was also given between the measurement of fear and being

environmentally conscious (4-point Likert scale).

In summary, an increase in fear was associated with not following a vegetarian or vegan
diet, not being a member of an environmental interest group, and not voting for the
Green Party. Only the counter-directional association between increased fear and more
environmental consciousness was stronger, although still weak overall (b=-0.108). Thus,
hypotheses H1-H3 were rejected, referring to higher fear being associated with a higher
likelihood of choosing a vegetarian or vegan diet (H1), being a member of an

environmental interest group (H2), and voting for the Green Party (H3). Only hypothesis
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H4 was confirmed, as higher fear was associated with a higher likelihood of being

environmentally conscious (H4).

Generally, the models in this study gained explanatory power when the control variables
of income group, age group, and gender were introduced, underscoring their relevance
for the prediction of sustainability-related behaviour. Higher income, being female, and
lower age were associated with a vegetarian or vegan diet. Higher income and being
male were associated with being a member of an environmental interest group. Higher
income, being female, and lower age were associated with voting for the Green Party.
Lower income, being female, and higher age were associated with increased
environmental consciousness. The significance of the results gives reason to examine
the relationship between fear and sustainability-related behaviour more closely. This is
also illustrated by the fact that the results partly contradicted many studies from the
literature review that have shown a positive influence of constructs like eco-anxiety on
pro-environmental behaviour and moderating effects of gender, age, and income (e.g.,
Becht et al., 2024; Heeren et al., 2023; Ogunbode et al., 2022; Tam et al., 2023). In this
study, higher levels of fear were only found to be associated with being environmentally
conscious, but not the other more concrete forms of behaviour. Also, the findings
differed from those studies in that they referred to a general form of fear through the
latent construct. Furthermore, previous studies using SOEP data to analyse the effects
of personality traits on green household installations only showed a weak indirect
association through environmental concern (Busic-Sontic & Brick, 2018). Regarding
other studies using the SOEP data, this study's approach is also a novelty. Related studies
focussed on general trends of environmental concern (Hartmann & Preisendorfer,
2021), or the impact of fear on life satisfaction, whereas fear was operationalised
through being optimistic or pessimistic about the future (Piper, 2014). Generally, few
studies tried to analyse the relationship between the Big Five personality traits (see
Goldberg, 1990; John & Srivastava, 1999) and sustainable behaviour (Akbar et al., 2020;
Milfont & Sibley, 2012), or general behaviours, such as decision-making (Chanel &
Chichilnisky, 2009; Kligyte et al., 2013). Due to the discrepancies found in the present

study compared to the previous state of research, the following subsection is devoted
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to the contextualisation and interpretation of the results regarding general findings on

the impact of fear on human behaviour.

5.2 Implications

The discrepancy between findings in this study and research on the impacts of, e.g., eco-
anxiety on sustainability-related behaviour showed that there is a difference between
general concepts of fear and those that are already closely connected to sustainability
problems. To interpret the findings, a closer look at the potential underlying mechanisms
of the association is necessary. While increased levels of eco-anxiety can be observed in
various contexts, the concept is not sufficient to accurately identify the different fears of
the general population influencing sustainability-related behaviours. Especially those
who experience fear that cannot be described by eco-anxiety are thereby left out.
Focussing on general fear, also in differentiation from personality traits, has the
advantage of examining some universal characteristics, as it is at least in its core affective
state part of every human being. Also, the concept helps capture individual stimulus-
directed experience according to Conceptual Act Theory, enabling a closer examination
of potential leverage points. Of course, it is important to acknowledge that sustainability-
related behaviour has many different antecedents, such as the attribution of
responsibility, perceived control, assumed consequences, knowledge and capabilities,
behavioural options, or social norms and values (Homburg & Matthies, 1998; Kals et al.,
2006). Still, emotions are strong predictors of environmentally related behaviour
(Hellbriick & Kals, 2012). Thus, fear must be viewed as part of a multidirectional system
of conscious and sub-conscious cognitive-emotional processes (Miller, 1998). This is
further illustrated by the possibility that engaging in sustainability-related behaviour
influences the intensity of eco-emotions, indicating the existence of feedback loops

(Contreras et al., 2024; Heeren et al., 2023).

5.2.1 General impact of fear on sustainability-related behaviour
Although a link was shown between more or less specific forms of fear and sustainability-
related behaviours, the literature review was not able to reveal conclusive insights on

the underlying mechanisms. These were partly provided by the quantitative analysis of
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this study, but a further interpretation of the general mechanisms behind fear is

necessary.

For this study, fear was defined as a future-directed immediate and intense reaction to
threatening, uncertain, or uncontrollable events, situations, or imaginations to mobilise
resources to overcome that threat. Preceding conditions such as situational variables
and individual dispositional variables shape how through primary appraisal a situation is
evaluated as threatening. If that is the case, a second appraisal asks whether the
situation is manageable or whether it is possible to flee from that situation. Depending
on the outcome of the second appraisal, different coping strategies are deployed
(Homburg & Matthies, 1998). Fear usually fulfils the function of preparing the body for
a quick reaction of fight, flight, or freeze. Fight or flight reactions follow a subconscious,
automatic, and quick pattern (Morschitzky, 2009). In the context of environmental fear,
fight can be interpreted as a motivational function to mobilise resources to act upon
problem-solving behaviour; flight can be seen as a mechanism that leads to a cognitive
dissolution of fear through denial and other strategies; freeze is often expressed through
pathological or maladaptive forms of fear (Gardner & Stern, 1996; Peter et al., 2021;
Rees & Lamberty, 2022). Arguably, interpretations for all these components can be found
in the quantitative results of this study. Fear motivated a stronger environmental
consciousness, representing a fight function. However, this variable did not specify
actual engagement, so it remained unclear whether environmentally conscious
participants followed actual behaviour. The characteristics of the flight mechanism were
apparent in the associations between fear and voting behaviour, dietary behaviour, and
engagement in environmental interest groups. Also, some links to maladaptive forms of
fear were established as items representing functional impairment through emotional

problems formed one of the three factors for the latent construct for fear validated here.

Nowadays, the main functions of behaviour resulting from fear have changed from a
direct protection and defence mechanism to a communicative role in social contexts
(Adolphs, 2013). Several aspects are important to consider here. First, the genetic
makeup of modern humans has not substantially changed from when the species Homo

sapiens sapiens first appeared about 30,000 — 90,000 years ago. Thus, the way how the
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human brain is hardwired still corresponds to the environmental situations of primeval
times. On the one hand, contemporary social, political, and technological systems
created by cultural evolution are too complex for the human mind to comprehend by
itself. On the other hand, reactions to fear-inducing stimuli that were once adaptive, now
have the potential to negatively impact those systems (Gardner & Stern, 1996; Homburg
& Matthies, 1998). Also, the lack of care about specific threats in modern times can be
attributed to a lack of genetic predispositions, which evolved slower than the cultural

evolution of our societies (Morschitzky, 2009).

Without the physical reduction of tension through classical fight or flight behaviour, fear
can lead to chronic stress and overstimulation in modern societies (Morschitzky, 2009).
According to environmental-stress theory, physiology, emotion, and cognition are
interacting with behaviour due to stress that is induced as a consequence of
environmental stimuli that exceed an optimal level. The response is partly automatic.
Once the coping mechanisms are depraved, an exhaustion sets in that can have
pathological consequences (Bilotta & Evans, 2013; Veitch & Arkkelin, 1995). In addition,
a discrepancy between attitudes and behaviour, which often occurs in the area of
sustainability, can also lead to cognitive discomfort (Diekmann & Preisendorfer, 1992;
Veitch & Arkkelin, 1995). The connection between environmental stress and individual
health and well-being is made by including the notion of costs in terms of physical and
mental energy that needs to be invested to cope with the stressors (Bonnes &
Secchiaroli, 1995). Biological, psychological, and social predisposition factors explain why
a person reacts with certain pathological symptoms to stress factors or not (Krimmer,
2022). Therefore, a consideration of fear, worry, etc. from a psychopathological
perspective is appropriate given the context of severe sustainability problems referred
to in this study. The DSM-V (American Psychiatric Association, 2000), and the ICD-11
(World Health Organization, 2022) are international classification systems that list
criteria that need to be met for a mental discomfort to count as a psychological disorder.
The DSM is used for psychiatric diagnoses based on statistical and reproducible findings,
while the ICD-11 offers more accurate diagnostic criteria (Morschitzky, 2009). Anxiety

disorders are categorised into panic disorders, generalised anxiety disorder, PTSD, acute
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stress disorder, and more (American Psychiatric Association, 2000; World Health
Organization, 2022). Thus, emotional-oriented coping as a result of the experience of
unpleasant emotions needs to be integrated into the discussion on the implications of
fear and sustainability-related behaviour (van Bronswijk, 2022). As psychological,
emotional, and social functioning are seen as prerequisites for general well-being,
negative emotional reactions to environmental problems, including anxiety, are seen as

potentially harmful to the quality of life (Hogg et al., 2024).

Arguably, fear can take many forms (Taras, 2015) which makes it particularly challenging
to study its general effects on sustainability-related behaviour, as the information
accessible through self-report usually refers to specific instances. Still, some forms of
fear can be categorised to draw conclusions. One example, which is closely related to
the issue of sustainability problems, is the notion of existential fears (Heinzel, 2022),
some-times also called death anxiety (Pihkala, 2018). Ultimately, fear of death is seen as
a universal feature of humankind. Several means to give meaning to one’s life even after
death have been described, such as producing offspring (biological), reaching legacy
through work and arts (creative), or symbolic immortality through religion or the
persistence of nature itself (theological). The climate crisis and other sustainability
problems put all these possibilities under threat. Just as becoming aware of oneself leads
to the experience of death anxiety, recognising the link and dependence on the natural
environment can lead to existential anxiety. Thus, eco-anxiety and all other related
concepts can be understood as being part of a larger existential anxiety, which is part of
our very nature. The awareness of environmental problems, however, has brought a new
dimension to this existential anxiety (Pihkala, 2018). For some who are not directly
affected yet, this may feel like a looming shadow, while the threat is tangible for others.
This relationship inevitably leads to a change in behaviour, often leading to unsustainable
actions, as also shown by the decreasing levels of being a member of an environmental
interest group or following a vegetarian or vegan diet while experiencing fear in this
study. Also, in times of commonly found anxiety, Pihkala argues, people tend to follow
authoritarian leadership to escape their fears and engage in collective movements,

providing at least some idea of immortality. Regarding climate change, problematic
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behaviours can take forms such as consciously blaming others, subconsciously distancing

from outsiders, following denialistic leaders (Stollberg & Jonas, 2021), and others.

Influenced not least by fear, the ways people think of the future impact human behaviour
(Gilead et al.,, 2018; Hershfield & Bartels, 2018). People have highly subjective
representations of the future. Rather than intentional ignorance of some pieces of
information, the missing pieces are caused by semi-conscious processes in future-
oriented thinking. Also, the closer the imagined events, objects, or people are to an
individual, the more realistic or even pessimistic these evaluations become. This is the
case for temporal distance, as well as spatial distance and social distance, but also
hypotheticality (Gilead et al., 2018; Hershfield & Bartels, 2018). Therefore, self-efficacy,
environmental awareness, an orientation towards ethical principles and knowledge of
options for action can be enhancing factors to promote sustainability-related behaviour
(Peter et al., 2021). Still, acceptance of measures to protect the environment seems to
dwindle the higher the costs for individuals are (Homburg & Matthies, 1998). Other
antecedents to inaction include ideologies and worldviews, social influences, sunk costs,
and perceived risks (Gifford, 2014), which are all significantly influenced by fear. The role
of age groups, gender, and income group commonly reported in contexts of measuring
sustainability-related behaviour was mostly supported by this study. In most cases, being
male, older, and belonging to lower income groups was associated with less

sustainability-related behaviours.

In summary, fear can have multiple impacts on individual sustainability-related
behaviours. Some can be seen as adaptive, both in terms of sustainability impact and
personal mental health, such as an increased information-seeking behaviour (Hogg et
al., 2024), increased risk-perception (Bohm & Tanner, 2013), or engaging in private
sphere, public sphere, or radical sphere sustainability-related behaviour. However, as
shown in this study, fear can also lead to disengagement in those behaviours. On the one
hand, this can be explained by flight reactions of fear but also by a lack of physical,
emotional, and cognitive resources to engage in productive coping behaviour. Also, not
all those behaviours are necessarily beneficial for mental well-being. Some are short-

term adaptive on a personal level but are linked to adverse outcomes for sustainable
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development, such as denial, blaming others, repression of the issue, and more (Habibi-
Kohlen, 2021). There are those forms of fear that are maladaptive and are usually the
result of non-sufficient or lacking coping abilities, leading to lower well-being and

potentially clinically relevant forms of fear and anxiety.

5.2.2 Collective aspects of fear

Fear that exists because of the need to face existential questions and the complexity of
sustainability problems can lead to the approach of ideological groups. Those can induce
a feeling of belonging alongside offering supposedly simple solutions to complex
problems. Thus, this can be seen as a form of escapism (Miller, 1998). Ideological groups
characterised by denialism create the illusion of simple solutions through several
strategies, such as thrilling storylines, powerful villains, referring to their own sources
and research, and the tendency to believe in conspiracy theories (Rees & Lamberty,
2022). Denial is one of those traits that may have developed to enhance survivability.
Moderate levels of denial led to early humans taking some risks, but not too many,
consequently strengthening their chances of survival. In modern society, due to the
complexity of systems and the increased human influence on them, even moderate
denial can have critical consequences that destabilise any of the systems that we live in.
This can go as far as to cause catastrophic and irreversible events, also regarding
underestimations of risk. However, denial is also a mechanism that can help to reduce
levels of stress in the face of threats that are perceived as uncontrollable (Gardner &

Stern, 1996).

In Germany, about one in ten people are, in principle, receptive to claims that question
climate change, its anthropogenic causes, or the necessity to act in different ways
(Goebel et al., 2023; Rees & Lamberty, 2022). Denial of climate change correlates with
misanthropic attitudes, such as antisemitism, sexism, devaluation of people seeking
asylum, and the approval of violence as a last resort to regain political control. The
assumption is that personal events that result in a loss of control over one’s life situation
make people more receptive to such theories, which bring back a certain predictability
(Rees & Lamberty, 2022). Also, the fear of being left behind or losing identity is

emphasised as a driving force behind right-wing extremism. According to Neumann
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(2023), right-wing reactions in Germany can be divided into flight, moving to ethno-
nationalist settlement projects in the countryside or taking refuge in conspiracy theories,

or fight, choosing a way of violence.

Those and similar dynamics have important implications for moving towards a
sustainable future. Spaiser et al. (2023) describe several mechanisms of social tipping
points following the destabilisation of natural systems, which could lead to a new social
system state of increased poverty, hostility, alienation, and violence. Those tipping points
are outlined as the breakdown of norms and social order, radicalisation and polarisation,

population displacement, conflict and financial destabilisation (Spaiser et al., 2023).

Meanwhile, fear is being instrumentalised by appealing to people’s existential fears as
an anchor to evoke new fears. Thus, the abuse of fear has become a significant force to

be reckoned with in contemporary politics. As Taras (2015, p. 20) suggested:

“In Europe today the entrepreneurs of fear are most frequently the leaders of right-
wing, populist, nationalist, and sometimes single-issue anti-immigrant political
parties. These entrepreneurs are often the products of xenophobic grassroots
political organizations. Some are opportunistic and see advantage in employing

xenophobic discourse to expand and diffuse their organizational base.”

Put more drastically, anyone who is able to pick up on the fears that are most prominent
among members of a society and direct them towards a certain target will be able to
mobilise the entire society (Bude, 2018). Wessinger (2021) argues, albeit in the context
of eco-anxiety, that denial is just the first stage of a process further, including semi-
consciousness, awakening, shock, despair, and encouragement. Still, individuals need to
be supported in their coping with fear by other means than having to fall back to
denialism. There is no single resilience measure that contributes to solving this problem
by itself (Peter & Niessen, 2022). It is necessary to look at different systemic levels of
climate emotions, i.e., the individual and the collective level and their interlinkages.
Especially in the context of systems with multiple interactions, the identification of deep
leverage points (Abson et al., 2017; Meadows, 1999) can be useful (Georgi et al., 2022).

Resilience cannot be exclusively thought of on an individual level but needs to be
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extended to communities and societies. Relying solely on individual resilience potentially
even amplifies the trend towards more individualisation, which can be seen as a cause
for many of the problems that society faces today. Also, an increased fear due to a
stronger feeling of responsibility and the necessity to tackle one’s fears alone can be the
result. Social isolation is part of the reason why an emotional connection to one’s
surroundings and society is lost. This can lead to de-solidarisation and apathy,
contributing to a reinforcing feedback loop of individualisation, performance pressure,
and isolation of the individual (Habibi-Kohlen, 2021). Consequently, social networks
need to be strengthened to function as a space where fears can be addressed, bonds to
our natural environment can be strengthened, and prerequisites for societal change can
be established (Weihgold, 2021). This need is further illustrated by the findings in this
study that only a low proportion of participants engaged in sustainability behaviours
related to diet and membership in environmental interest groups. It is often not the
objective situation people find themselves in that gives rise to anxiety or fear, but rather
the feeling of losing in comparison to significant people around them. Nowadays, society
has provoked other-directedness as a measurement of one’s success or happiness rather
than relying on one’s capabilities, skills, and ability to invest in oneself to produce a
feeling of security. This other-directedness can also be problematic, as it might explain
why many people do not engage in sustainability-related behaviours, being under the
impression that others acting upon those is enough. Therefore, a social welfare state is
combatting many fears of being thrown under the wheel due to the disadvantages of
situational factors (Bude, 2018). Nevertheless, fear can also be empowering when it
comes from the bottom up. However, the danger of xenophobes becoming

entrepreneurs of fear also needs to be taken into account (Taras, 2015).

5.2.3 Implications for addressing fears

There is a need for constructive engagement with ecological, social, and environmental
sustainability problems. Although fear has been a powerful tool to gather people’s
attention, it has also been regarded as ineffective in promoting genuine individual
engagement (O'Neill & Nicholson-Cole, 2009). As the findings in this study also showed

that fear and related emotions can lead to less sustainability-related behaviours, the
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guestion is strengthened whether fear should be a constitutional part of a sustainable
society. Overall, increasing levels of fear and mental discomfort indicate that it is
reasonable to shift away from a dooming narrative and disregard of a culture of fear and
anxiety in favour of a sense of hope that inspires agency (Llena et al., 2023). Notably, this
does not imply that fears will not persist and that they should be dismissed, as it is not a
realistic goal to live without fear. Rather, the attempt should be to learn to distinguish
between justified and irrational fears; to overcome fears of non-existing threats; to
better be able to tolerate fear of highly unlikely events, without obsessing about a need
for security for a residual risk; to accept fear of uncontrollable events, without those
fears spilling over into other areas of life; and to operationalise the fear of real threats
into motivation for action and solutions without being overwhelmed (Morschitzky,

2009).

Emotions, including fear, fulfil a communicative role, sharing experience, and enabling
coping mechanisms to become part of social discourse. Societal norms about the
expression of emotions are also key in how a collective management of mental and
sustainability crises can be achieved. Communication is supported by extending the
knowledge about the different emotional states that can influence sustainability-related
behaviour and that can be shaped by the environmental problems themselves (Clayton
& Ogunbode, 2023). As various cultures display different approaches to understanding
and handling fear, the role of communities and collective empowerment needs to be
highlighted (Morschitzky, 2009). For example, Western societies express forms of
cultural de-emotionalisation as a suppression of emotions due to a common view that
talking about them is a sign of weakness (Dohm, 2021). Here, among others, the public
discourse and media play an influential role in shaping the communication about fears.
Thus, a cultural change towards societies and communities to accept fear and foster
public discussion about it would be helpful in dealing with increasing negative emotions
among the general public (Pihkala, 2022). There are two well-known recommendations
for dealing with fear publicly. One key aspect is to understand the reasons behind the
emergence of fear. Also, Parliamentarianism is identified as a form of organisation that

is not put under the direct pressure of fear (Bude, 2018).
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A crucial concept in overall communication on sustainability is the notion of positive
psychology (Corral Verdugo, 2012; van Bronswijk et al., 2022; Voltmer & Salisch, 2024).
The discrepancy between having understood the issue of sustainability problems
intellectually and recognising the problem on an emotional level needs to be overcome
(Habibi-Kohlen, 2021). While understanding the negative impacts of human behaviour
is equally important, a vision of a better future cannot exist without trying to integrate
ways of a bi-directional beneficial perspective of human-environment relationships into
the academic agenda and public discourse. This might ultimately strongly resonate with
the affectional aspects of human behaviour (Steg et al., 2013a). This view of balancing
out hope and fear can be especially helpful in countering the negative image that
sustainability-related behaviour is often associated with, e.g., through necessary
measures being perceived as annoying, inconvenient, or connected to sacrifice (Corral
Verdugo, 2012). A sustainable lifestyle can thus only be achieved by following a holistic
definition of human well-being that, on the one hand, includes aspects of positive
psychology and, on the other hand, acknowledges the dependence on the well-being of
other systems like the natural environment. Furthermore, the role of hedonism, goal
regulation, and meaning in life are emphasised in the context of achieving happiness,
three aspects that are closely connected to a lifestyle in harmony with nature (Voltmer
& Salisch, 2024). Yet, positive psychology is not exclusively concerned with the positive
aspects of our mind, as understanding negative affect and cognition is equally important
to make sense of the positive ones. The positive psychological consequences of
sustainability-related behaviour can be a key strength in establishing a deep-rooted
societal change fuelled by happiness shared among individuals as a critical driver of
human well-being (Corral Verdugo, 2012). Additionally, strengthening the positive
aspects of sustainability-related behaviour and related psychological constructs has the
power to propel reinforcing feedback loops. Spill-over effects are also possible, e.g., by
potentially moving away from an educational system that is tailored towards eliminating
student’s weaknesses without sufficiently fostering individual creativity, optimism, or
self-efficacy. Also, a connection can be drawn to the general reward-punishment

structure of societal institutions. Often, the focus lies on punishing unwanted behaviour
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instead of promoting positive behaviour. However, this field of study is still in its infancy
and still largely theoretical, without sufficient empirical evidence to back its concepts
(Corral Verdugo, 2012). For the future, a narrative is needed that balances hope and fear
(Heinzel, 2022). Also, the culture of laughter is seen to play an important role in
overcoming fear (Bude, 2018). Finally, it can be assumed that a sustainability-related
behavioural change is more likely to persist long-term when it originates from
meaningful experience rather than solely from incentives, regulations, or anxiety

(Maiteny, 2002).

Strengthening those psychological resources is, in part, the responsibility of education
but also of those responsible for providing access to natural experiences, multiplying
public information, gatekeeping ways of taking responsibility, etc. (Voltmer & Salisch,
2024). This also brings up new challenges for researchers and professionals such as
psychists and psychologists on how to deal with those issues in the future (van Bronswijk
& Hausmann, 2022). Affect-isolation regarding scientific publications that address
various issues of sustainability problems can be problematic for the aforementioned
reasons. While it is equally vital to uphold scientific standards of writing, thought is
appropriate for the question of how also emotionally to convey messages to a broader
public (Habibi-Kohlen, 2021). Also, professionalising in the sense of creating a financial
incentive for working in sustainable psychology and setting up criteria that define those
services is important. This includes criteria for public institutions, as well as the academic

community (Hellbriick & Kals, 2012; Pihkala, 2022).

5.3 Limitations and future research

This study is not without limitations. First, the SOEP data was not designed for the
purpose of this study. Consequently, the items from the SOEP were used as proxies for
fear and sustainability-related behaviour, which resulted in an imperfect coverage of the
definitions of fear and sustainability-related behaviour that were established here.
Generally, voting behaviour, dietary behaviour, and membership of an environmental
interest group are valid measures of sustainability-related behaviours. However, they
only cover a small proportion of the relevant behaviours. Furthermore, not all items in

this category were assessed on an annual basis. While this approach is reasonable for
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more stable variables, such as personality traits, sustainability-related behaviour is
influenced by many antecedents, making it more volatile. This is especially problematic
in the case of environmental consciousness, which was only assessed in 1998 and 2003.
Also, while environmental consciousness is correlated with sustainability-related
behaviour, it is only an indirect proxy for it. Further, caution must be advised, as the
subjective perception of an understanding of sustainability changes over time. This must
be considered, especially when interpreting long-term studies. For future research to
represent a more complete picture, surveys, including the SOEP, could integrate more
holistic measures for sustainability-related behaviour in the dimension of ecological,
social, and economic strong sustainability. For example, this could be achieved by
including a more extensive variety of items and assessing them more regularly. As it is
nearly impossible to capture all relevant behaviours for a sustainable society fully, a
certain categorisation can be helpful. Therefore, an approach could be to measure
sustainability-related behaviours along the dimensions of public sphere, private sphere,

and radical sphere behaviour.

The same applies to the measures for fear. Here, the limitation was that no suitable
validated construct was identified to be applicable to the SOEP data. As current research
on emotions and fear showed, there is still a lack of consensus in terms of the process
how emotions develop and how it is experienced by individuals. Thus, although the
robust latent construct of fear used in this study includes several items that describe
aspects of fear mentioned in the literature, the use of validated constructs is necessary
for future data collection and studies. While those exist for the notions of eco-anxiety
(Hogg et al., 2021) or climate anxiety (Clayton & Karazsia, 2020), it can be argued that
they are not fit to fully capture all aspects of fear that are relevant to sustainability-
related behaviour. A further issue lies in the discrepancy between the necessity to
measure general levels of fear and the specificity of experiencing and communicating
fear via self-report. One potential solution could be to establish a measurement tool
that assesses the general susceptibility of individuals to fear and study its interactions
with sustainability. Furthermore, the relationship between fear and sustainability-

related behaviour is likely influenced by additional confounding factors, such as income,
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educational degree, or political attitude, which could only partially be included in this
study. One critical aspect that should be explored in future research is the role of
individuals below the age of 18, which could not be included here because the SOEP
questionnaire used in this study was only administered to participants above that age.
As the younger generation is already heavily affected by fear and since they will shape

how society develops in the future, extending research in this regard is essential.

A further downside of relying on self-reports, next to the different forms of response
biases (van de Mortel, 2008) potentially distorting the reality of actual behaviours and
levels of fear, lies in the difficulty of capturing the impact of sustainability-related
behaviours. Nonetheless, the sustainability-related behaviours chosen here were
considered relatively stable over a social desirability bias, except for reports on
environmental consciousness. Sustainable impact has the benefit of being more tangible
for stakeholders outside academia, e.g., for policy-makers. This would allow researchers
to identify the more relevant behaviours among different forms of it. Furthermore, this
enables discrimination between people engaging in multiple but low-impact behaviours
and people with few but very impactful behaviours (Gatersleben, 2013). However, the
weighting of those variables comes with its challenges of determining how
environmental impact is quantified. Partly due to the aforementioned reasons,
Gatersleben (2013) claims that psychology can only aim to understand behaviour by
itself and not its impact. Also, due to the lack of detail in physical measurability, the
method of self-report is commonly applied and justified in psychological research

(Wagner & Morisi, 2019).

Additionally, the research design does not allow for the identification of a causal
relationship (Amedeo et al., 2009; Taras, 2015). Instead, the correlation between fear
and sustainability-related behaviour was tested. Future research could extend the
method by trying to establish causal inference. Here, it is necessary to show that two
variables change in a particular sequence. Inferring a causal connection between two or
more factors allows for a story to be told, no matter if it proves the causal connection.

This has the benefit of being able to engage in theory-building while being reflective
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about the assumptions (Taras, 2015). Due to this study's limited capacity, it was not
possible to investigate additional interaction effects, but these could certainly contribute
to a more differentiated explanation of the dependent variables and should be

addressed in future research.

Finally, as also shown by the literature review, challenges for future research of
environmental psychology include the need for further integration into the broader
context of research across the disciplines of sustainability science and psychology,
further development of theories and methods, and engagement in inter- and

transdisciplinary research designs (Steg et al., 2013b).

5.4 Ethical-normative aspects

Sustainability is a normative concept aimed at shaping the future following specific
design criteria. Those criteria originate from diverse backgrounds and are not always
without controversy. Most importantly, these criteria do not follow a universally given
logic but are the product of our culture, as well. However, in this study, strong
sustainability is considered mandatory for the survivability of humankind and for the
assumed role that humans play in the course of life on Earth. Additionally, the notion of
sustainability is built on underlying theoretical ethical paradigms that change depending
on the perspective of the author (Bourban, 2021). Not only does that lead to
incompatible sustainability paradigms, but it also allows for an abuse of what Zaccai
(2012) calls the game of interpretation by powerful institutions. Strong sustainability
does not fall short of different interpretations, either (see Bourban, 2021; Holland, 2008;
Norton, 2005; Nussbaum, 2006; Ott, 2014; Sen, 1980). The discussion around
sustainability is still dominated by Western world views and therefore represents
narratives for a sustainability transformation that is led by stakeholders from those
countries. This requires an ethical foundation of sustainability that represents all
humans equally, also respecting path-dependent inequalities and injustices that need to

be addressed (Becker, 2012; Hausmann et al., 2022).
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Usually, the objectivity of the researcher is desired in science. However, in sustainability
science, the researcher is part of the problem and is directly involved in relevant aspects.

This makes a clear reflection of this relationship necessary (Homburg & Matthies, 1998).

Regarding the experience of fear, it needs to be pointed out that fear is manifested
differently depending on the individual circumstances. While in Germany, fears
regarding sustainability might centre around individual needs such as personal
economic factors, in other regions of the world, this can also occur at other levels of
Maslow’s hierarchy of needs (Maslow, 1943), e.g., through basic physical needs being
threatened. Germany, as part of Western society, can be held responsible for many of
the sustainability problems that we face today. While it is a privileged position to analyse
fear as a manageable leverage point, it can help to create an understanding of why

Western societies struggle to fulfil their sustainability goals.

In summary, a holistic understanding needs to acknowledge the role of the present as a
carrier of misperceptions, which will only be recognised later in retrospect. For example,
etymological studies reveal the influence that earlier cultures had on our understanding
of human psychology. Although technology has rapidly advanced since the times of the
ancient philosophers, we cannot expect to have freed ourselves from all of our inherited
misperceptions (Marcus et al., 2000). Thus, actions for a sustainable future need to
uphold the ability of future generations to free themselves from such misperceptions

and disregard of chronocentric solutions (Uhlig, 2021).

6 Conclusions

This study aimed to reveal the impact that fear can have on sustainability-related
behaviours, using a structured literature review and data from the longitudinal SOEP of
individuals in Germany. Until now, related fields of science such as eco-anxiety research
are still in their infancy, although environmental psychology and the psychology of fear

have already set a theoretical foundation.
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While it was found that specific forms of fear-related affectional states, such as eco-
anxiety, can have a positive impact on sustainability-related behaviour, this study
showed that general fears were weakly associated with disengagement in different
sustainability-related behaviours. Only self-reported environmental consciousness was
found to be positively associated with the latent construct of fear used here. Thus, the
multidimensionality of fear and its relationship with the sustainability agenda needs to
be highlighted. Even though attention to sustainability problems and affectional
involvedness, as well as some forms of coping, such as information seeking or engaging
in sustainability-related behaviours, can be caused by fear, they should not be the
constituent factors of sustainability-related behaviour. On the one hand, this can have
negative consequences for individual mental well-being, for example, when the forms of
behaviour are perceived as ineffective in countering the uncertain, complex, and
extensive nature of sustainability problems. Thus, fear has side effects that are contrary
to the notion of strong sustainability. On the other hand, fear can be abused by agents
of populist, right-wing, and anti-democratic institutions that often follow goals that harm

the much-needed progress towards a sustainable society.

Fears know no limits of demographics, cultural differences, or temporal focus. It is a
central part of human nature and evolved with many adaptive characteristics. However,
regarding its negative impacts on the sustainability agenda, fears can only be contained
and dealt with through discussion, which requires accepting one’s own fears. If the
connection between fear and individual sustainability-related behaviour can be
holistically analysed, the contribution to research, policy-making and the public has the
potential to induce change at a very deep leverage point for sustainability. The
importance becomes clear when looking at the ongoing societal developments of
increasing fear, stagnation of progress towards sustainability goals, and increased mental

discomfort of individuals across the world.

The challenge lies in the combination and integration of knowledge from the different
disciplines, including sustainability science. This explorative study cannot accomplish this
on its own, but the aim was to point out ways of delving deeper into the issue and

moving forward in research. Ultimately, to constructively deal with individuals’ fears, the
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notion of positive psychology needs to be integrated into the concept of strong

sustainability.

7 Final words

This thesis shall be finally concluded with some personal words to shed some light on
the motivation behind the research objective. Although somewhat unconventional, |
think it is fruitful to elaborate on my thoughts, and although this research was conducted
with the goal of being objective to the best of my capabilities, it is still influenced by my
normativity and understanding. Making this transparent can help to bring the findings

into their rightful context.

But let me begin by extending my gratitude towards those who helped me during the
process. Thanks are due to my wonderful friends, family, and loving partner, who actively
supported me while writing this thesis. | am especially grateful to both of my supervisors,
Prof. Dave Abson and Prof. Roman Trotschel, for encouraging me to follow my interest in
this research. Furthermore, the statistical analysis would not have been possible without
the provision of additional resources by the IT service of Leuphana University Liineburg.
Lastly, | would like to thank the team of the DIW for the opportunity to work with such

high-quality data.

As a strong advocate for a fundamental shift away from harmful economic and societal
systems it is easy to become frustrated with the lack of decisiveness of our governments.
However, governments are only as strong as the people voting for them, at least in a
functional democratic system. Thus, the question must be how to get rid of those
systems that humans created, that we cannot control anymore. Many of those are strong
remnants of times when people were lacking knowledge of the damage they were
dealing on the one hand and when perpetrators of injustice, often originating from

Western culture, were in power on the other hand.

However, | strongly believe in kindness and humanity in most individuals on Earth.

Nonetheless, contemporary societal developments show how significant the impact of
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fear can be. Still, acknowledging this seems to be something that public discourse,
research, and politics are often dismissive about. Without a public discourse about our
fears, overcoming habits, behaviours, and values that led us to the path that we are on,
will be impossible. Otherwise, we remain vulnerable to those greedy, power-hungry,

blinded men who want to exploit our fears.

Most of all, everyone lives with fears. Fear is a normal part of our existence. But
accepting that fear, living with it, and fighting is part of what makes us human. Choosing
to let the greedy, power-hungry people decide for us what that fight looks like only leads
us down the same old path where we came from. The result is hatred, twisted and
destructive, letting us believe that others are not human and they do not understand our
fears. Excessive individualism is just as unhelpful as blind fanaticism and faith that
pretends to take away fears and projects them onto others. This is at least one way in
which the powerful have exploited and consolidated their power, and should not
correspond to the original idea of faith. Added to this is commonly found social isolation,
which prevents us from communicating our own fears and understanding the fears of

others.

Accepting and understanding our fears is not an easy task to do, but the reward will be

a closer connection to ourselves and nature, without the need to only pretend to be

happy.

58



8 References

Abson, D. J., Fischer, J., Leventon, J., Newig, J., Schomerus, T., Vilsmaier, U.,
Wehrden, H. von, Abernethy, P,, Ives, C. D., Jager, N. W., & Lang, D. J. (2017).
Leverage points for sustainability transformation. Ambio, 46(1), 30-39.
https://doi.org/10.1007/s13280-016-0800-y

Adolphs, R. (2013). The biology of fear. Current Biology : CB, 23(2), R79-93.
https://doi.org/10.1016/j.cub.2012.11.055

Agoston, C., Balazs, B., Ménus, F., & Varga, A. (2024). Age differences and profiles in
pro-environmental behavior and eco-emotions. International Journal of
Behavioral Development, 48(2), 132—-144.
https://doi.org/10.1177/01650254231222436

Agoston, C., Buvar, A., Dull, A., Szabd, Z. A., & Varga, A. (2024). Complex pathways from
nature relatedness and knowledge to pro-environmental behavior through eco-
emotions. Journal of Cleaner Production, 468, 143037.
https://doi.org/10.1016/j.jclepro.2024.143037

Agoston, C., Csaba, B., Nagy, B., K&vary, Z., Dull, A., Racz, J., & Demetrovics, Z. (2022).
Identifying Types of Eco-Anxiety, Eco-Guilt, Eco-Grief, and Eco-Copingin a
Climate-Sensitive Population: A Qualitative Study. International Journal of
Environmental Research and Public Health, 19(4).
https://doi.org/10.3390/ijerph19042461

Agoston, C., Urbén, R., Nagy, B., Csaba, B., Kévary, Z., Kovécs, K., Varga, A., Dull, A.,
Ménus, F., Shaw, C. A., & Demetrovics, Z. (2022). The psychological
consequences of the ecological crisis: Three new questionnaires to assess eco-
anxiety, eco-guilt, and ecological grief. Climate Risk Management, 37, 100441.
https://doi.org/10.1016/j.crm.2022.100441

Akbar, K., Jin, Y., Mahsud, M., Akbar, M., Waheed, A., & Amin, R. (2020). Role of Big Five
Personality Traits in Sustainable Consumption Behavior. In Proceedings of the
2020 3rd International Conference on Big Data Technologies (pp. 222-226).
ACM. https://doi.org/10.1145/3422713.3422750

Albert, M., Hurrelmann, K., & Quenzel, G. (2019). 18. Shell Jugendstudie - Jugend 2019:
Eine Generation meldet sich zu Wort. https://www.shell.de/about-
us/initiatives/shell-youth-study/_jcr_content/root/main/containersection-
0/simple/simple/call_to_action/links/item2.stream/1642665734978/9ff5b72cc
4a915b9a6e7a7a7b6fdc653cebd4576/shell-youth-study-2019-flyer-de.pdf

Albert, M., Quenzel, G., Moll, F. de, Leven, |., Mc Donnell, S., Rysina, A.,
Schneekloth, U., & Wolfert, S. (2024). Jugend 2024 — 19. Shell Jugendstudie (1.
Auflage). Shell-Jugendstudie: Vol. 19.2024. Julius Beltz GmbH & Co. KG.

Amedeo, D., Golledge, R. G., & Stimson, R. J. (2009). Person environment behavior
research: Investigating activities and experience in spaces and environments.
Guilford Press.

American Psychiatric Association. (2000). Diagnostic and statistical manual of mental
disorders: Dsm-1V (4th ed., text rev). American Psychiatric Association.

Anderson, T. W., & Darling, D. A. (1954). A Test of Goodness of Fit. Journal of the
American Statistical Association, 49(268), 765—769.
https://doi.org/10.1080/01621459.1954.10501232

59



Anneser, E., Levine, P, Lane, K. J., & Corlin, L. (2024). Climate stress and anxiety,
environmental context, and civic engagement: A nationally representative
study. Journal of Environmental Psychology, 93.
https://doi.org/10.1016/j.jenvp.2023.102220

Backhaus, K., Erichson, B., Plinke, W., & Weiber, R. (2018). Multivariate
Analysemethoden. Springer Berlin Heidelberg. https://doi.org/10.1007/978-3-
662-56655-8

Baker, C., Clayton, S., & Bragg, E. (2021). Educating for resilience: parent and teacher
perceptions of children’s emotional needs in response to climate change.
Environmental Education Research, 27(5), 687—-705.
https://doi.org/10.1080/13504622.2020.1828288

Barrett, L. F. (2006). Solving the emotion paradox: Categorization and the experience of
emotion. Personality and Social Psychology Review : An Official Journal of the
Society for Personality and Social Psychology, Inc, 10(1), 20—-46.
https://doi.org/10.1207/s15327957pspr1001_2

Barrett, L. F. (2012). Emotions are real. Emotion (Washington, D.C.), 12(3), 413—-429.
https://doi.org/10.1037/a0027555

Barrett, L. F., Mesquita, B., Ochsner, K. N., & Gross, J. J. (2007). The experience of
emotion. Annual Review of Psychology, 58, 373—403.
https://doi.org/10.1146/annurev.psych.58.110405.085709

BASE. (2024, October 14). Fukushima.
https://www.base.bund.de/DE/themen/kt/unfaelle/fukushima/fukushima_nod
e.html

Baur, N., & Blasius, J. (2014). Handbuch Methoden der empirischen Sozialforschung.
Springer Fachmedien Wiesbaden. https://doi.org/10.1007/978-3-531-18939-0

Becht, A., Spitzer, J., Grapsas, S., van de Wetering, J., Poorthuis, A., Smeekes, A., &
Thomaes, S. (2024). Feeling anxious and being engaged in a warming world:
Climate anxiety and adolescents' pro-environmental behavior. Journal of Child
Psychology and Psychiatry, and Allied Disciplines. Advance online publication.
https://doi.org/10.1111/jcpp.14035

Becker, C. U. (2012). Sustainability Ethics and Sustainability Research. Springer
Netherlands. https://doi.org/10.1007/978-94-007-2285-9

Bilotta, E., & Evans, G. W. (2013). Environmental stress. In L. Steg, A. E. van den Berg, &
J. 1. M. de Groot (Eds.), Environmental psychology: An introduction (pp. 28-35).
The British Psychological Society and John Wiley & Sons, Ltd.

Blanchard, D. C., Hynd, A. L., Minke, K. A., Minemoto, T., & Blanchard, R. J. (2001).
Human defensive behaviors to threat scenarios show parallels to fear- and
anxiety-related defense patterns of non-human mammals. Neuroscience and
Biobehavioral Reviews, 25(7-8), 761-770. https://doi.org/10.1016/s0149-
7634(01)00056-2

Blum, P., Flade, F., Milling, P., Riedel, K., Zoller, L., Bewarder, M., & Pittelkow, S. (2024,
September 26). Desinformations-Leak erlaubt tiefen Blick in Putins
Ligenmaschine. Tagesschau.De. https://www.tagesschau.de/investigativ/ndr-
wdr/russland-propaganda-fakenews-sda-deutschland-100.html

60



Informationsdienst Wissenschaft e.V. (2008, August 14). Wissenschaftsrat stuft
Forschungsqualitdt des SOEP mit "exzellent" ein [Press release]. https://idw-
online.de/de/news256373

Bohm, G [Gisela], & Tanner, C. (2013). Environmental risk perception. In L. Steg, A. E.
van den Berg, & J. I. M. de Groot (Eds.), Environmental psychology: An
introduction (pp. 16-25). The British Psychological Society and John Wiley &
Sons, Ltd.

Boluda-Verdq, |., Senent-Valero, M., Casas-Escolano, M., Matijasevich, A., & Pastor-
Valero, M. (2022). Fear for the future: Eco-anxiety and health implications, a
systematic review. Journal of Environmental Psychology, 84, 101904.
https://doi.org/10.1016/j.jenvp.2022.101904

Bonnes, M., & Secchiaroli, G. (1995). Environmental psychology: A psycho-social
introduction (1. publ). Sage.
http://www.loc.gov/catdir/enhancements/fy0656/95069790-d.html

Bourban, M. (2021). Strong Sustainability Ethics. Environmental Ethics, 43(4), 291-314.
https://doi.org/10.5840/enviroethics202211332

Breusch, T. S., & Pagan, A. R. (1979). A Simple Test for Heteroscedasticity and Random
Coefficient Variation. Econometrica, 47(5), 1287.
https://doi.org/10.2307/1911963

Bude, H. (2018). Society of fear (). Spengler, Trans.) (1. Edition). Polity.
http://www.wiley-vch.de/publish/dt/books/ISBN978-1-5095-1949-1/

Bundeszentrale fir politische Bildung (2022, January 14). Einkommensgruppen.
Bundeszentrale Fiir Politische Bildung. https://www.bpb.de/kurz-knapp/zahlen-
und-fakten/soziale-situation-in-deutschland/61763/einkommensgruppen/

Busic-Sontic, A., & Brick, C. (2018). Personality Trait Effects on Green Household
Installations. Collabra: Psychology, 4(1), Article 8.
https://doi.org/10.1525/collabra.120

Carlson, J. M., Foley, J., & Fang, L. (2024). Climate change on the brain: Neural
correlates of climate anxiety. Journal of Anxiety Disorders, 103, 102848.
https://doi.org/10.1016/j.janxdis.2024.102848

Carson, R. (1962). Silent Spring. Houghton Mifflin Company.

Chan, H.-W., Tam, K.-P., & Clayton, S. (2024). Testing an integrated model of climate
change anxiety. Journal of Environmental Psychology, 97, 102368.
https://doi.org/10.1016/j.jenvp.2024.102368

Chanel, O., & Chichilnisky, G. (2009). The influence of fear in decisions: Experimental
evidence. Journal of Risk and Uncertainty, 39(3), 271-298.
https://doi.org/10.1007/s11166-009-9079-8

Chen, M.-F. (2016). Impact of fear appeals on pro-environmental behavior and crucial
determinants. International Journal of Advertising, 35(1), 74-92.
https://doi.org/10.1080/02650487.2015.1101908

Christodoulou, N., Laaidi, K., & Geoffroy, P. A. (2024). Eco-anxiety: Towards a medical
model and the new framework of ecolalgia. Bipolar Disorders. Advance online
publication. https://doi.org/10.1111/bdi.13446

61



Chung, S.J., Jang, S. )., & Lee, H [Haeyoung] (2023). Eco-anxiety and environmental
sustainability interest: A secondary data analysis. International Journal of
Mental Health Nursing, 32(6), 1462—1472. https://doi.org/10.1111/inm.13150

Cianconi, P., Hanife, B., Grillo, F., Betro', S., Lesmana, C. B. J., & Janiri, L. (2023). Eco-
emotions and Psychoterratic Syndromes: Reshaping Mental Health Assessment
Under Climate Change. The Yale Journal of Biology and Medicine, 96(2), 211-
226. https://doi.org/10.59249/EARX2427

Clayton, S., & Karazsia, B. T. (2020). Development and validation of a measure of
climate change anxiety. Journal of Environmental Psychology, 69, 101434.
https://doi.org/10.1016/j.jenvp.2020.101434

Clayton, S., & Ogunbode, C. (2023). Looking at Emotions to Understand Responses to
Environmental Challenges. Emotion Review, 15(4), 275-278.
https://doi.org/10.1177/17540739231193757

Comtesse, H., Ertl, V., Hengst, S. M. C., Rosner, R., & Smid, G. E. (2021). Ecological Grief
as a Response to Environmental Change: A Mental Health Risk or Functional
Response? International Journal of Environmental Research and Public Health,
18(2). https://doi.org/10.3390/ijerph18020734

Contreras, A., Blanchard, M. A., Mouguiama-Daouda, C., & Heeren, A. (2024). When
eco-anger (but not eco-anxiety nor eco-sadness) makes you change! A temporal
network approach to the emotional experience of climate change. Journal of
Anxiety Disorders, 102, 102822. https://doi.org/10.1016/j.janxdis.2023.102822

Corral Verdugo, V. (2012). The positive psychology of sustainability. Environment,
Development and Sustainability, 14(5), 651-666.
https://doi.org/10.1007/s10668-012-9346-8

Demneh, M. T., & Zackery, A. (2023). You are not one, you are a thousand: Findings
from a future-oriented participatory action research. Futures, 154, 103245.
https://doi.org/10.1016/j.futures.2023.103245

Destatis. (2024). Bevélkerung nach Altersgruppen.
https://www.destatis.de/DE/Themen/Gesellschaft-
Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/bevoelkerung-
altersgruppen-deutschland.html

Diekmann, A., & Preisendorfer, P. (1992). Personliches Umweltverhalten: Diskrepanzen
zwischen Anspruch und Wirklichkeit. Ké/ner Zeitschrift Fiir Soziologie Und
Sozialpsychologie, 44(2), 226-251.
https://www.researchgate.net/profile/Andreas-Diekmann-
2/publication/232519779_Personliches_Umweltverhalten _Diskrepanzen_zwisc
hen_Anspruch_und_Wirklichkeit/links/553c2a4c0cf245bdd7667565/Persoenlic
hes-Umweltverhalten-Diskrepanzen-zwischen-Anspruch-und-Wirklichkeit.pdf

DIW Berlin. (2024). Research Infrastructure 'Socio-Economic Panel (SOEP)'. DIW Berlin.
https://www.diw.de/en/diw_01.c.615551.en/research_infrastructure__socio-
economic_panel__soep.html

Dohm, L. (2021). Uber das Bewusstsein der Klimakrise: Analogien zur individuellen
Berihrbarkeit. In L. Dohm, F. Peter, & K. van Bronswijk (Eds.), Climate Action -
Psychologie der Klimakrise (pp. 29—-44). Psychosozial-Verlag.

62



Durbin, J., & Watson, G. S. (1951). Testing for Serial Correlation in Least Squares
Regression. Il. Biometrika, 38(1-2), 159-178.
https://doi.org/10.1093/biomet/38.1-2.159

Entringer, T. M., Griese, F., Zimmermann, S., & Richter, D. (2022). SOEP Scales Manual
(updated for SOEP-Core v37). SOEP Survey Papers(1217).
https://www.econstor.eu/bitstream/10419/269012/1/1828307068.pdf

Fabel, M., Fluckiger, M., Ludwig, M., Waldinger, M., Wichert, S., & Rainer, H. (2022).
The Power of Youth: Political Impacts of the "Fridays for Future" Movement.
SSRN Electronic Journal. Advance online publication.
https://doi.org/10.2139/ssrn.4106055

Fischer, J., Dyball, R., Fazey, I., Gross, C., Dovers, S., Ehrlich, P. R., Brulle, R. J.,
Christensen, C., & Borden, R. J. (2012). Human behavior and sustainability.
Frontiers in Ecology and the Environment, 10(3), 153—-160.
https://doi.org/10.1890/110079

Flynn, C., Jardon, S. T,, Fisher, S., Blayney, M., Ward, A., Smith, H., Struthoff, P., &
Fillingham, Z. (2024). People' climate vote 2024: Results. UNDP.
https://peoplesclimate.vote/document/Peoples_Climate_Vote_Report_2024.pd
f

Gao, J., Zhao, J., Wang, J [Jianguo], & Wang, J [Jianming] (2021). The influence
mechanism of environmental anxiety on pro-environmental behaviour: The role
of self-discrepancy. International Journal of Consumer Studies, 45(1), 54—64.
https://doi.org/10.1111/ijcs.12604

Gardner, G. T., & Stern, P. C. (1996). Environmental problems and human behavior.
Allyn and Bacon.

Gatersleben, B. (2013). Measuring environmental behaviour. In L. Steg, A. E. van den
Berg, & J. I. M. de Groot (Eds.), Environmental psychology: An introduction
(pp. 132—-140). The British Psychological Society and John Wiley & Sons, Ltd.

Geels, F. W. (2002). Technological transitions as evolutionary reconfiguration processes:
a multi-level perspective and a case-study. Research Policy, 31(8-9), 1257-1274.
https://doi.org/10.1016/5S0048-7333(02)00062-8

Georgi, A., Jacob, R., & Dshemuchadse, M. (2022). Systemische Perspektiven auf
Klimagefiihle. In K. van Bronswijk & C. M. Hausmann (Eds.), Forum Psychosozial.
Climate Emotions: Klimakrise und psychische Gesundheit (pp. 323—339).
Psychosozial Verlag.

Giesselmann, M., Bohmann, S., Goebel, J., Krause, P., Liebau, E., Richter, D., Schacht, D.,
Schrdder, C., Schupp, J., & Liebig, S. (2019). The Individual in Context(s):
Research Potentials of the Socio-Economic Panel Study (SOEP) in Sociology.
European Sociological Review, 35(5), 738—-755.
https://doi.org/10.1093/esr/jcz029

Giesselmann, M., & Windzio, M. (2012). Regressionsmodelle zur Analyse von
Paneldaten. VS Verlag fiir Sozialwissenschaften. https://doi.org/10.1007/978-3-
531-18695-5

Gifford, R. (2014). Environmental psychology matters. Annual Review of Psychology, 65,
541-579. https://doi.org/10.1146/annurev-psych-010213-115048

63



Gilead, M., Trope, Y., & Libermann, N. (2018). Thinking about the Future: A Construal
Level Theory Perspective. In G. Oettingen, A. T. Sevincer, & P. M. Gollwitzer
(Eds.), The psychology of thinking about the future (296-309). The Guilford
Press.

Goebel, J., Grabka, M. M., Liebig, S., Schrdder, C., Zinn, S., Bartels, C., Franken, A,,
Gerike, M., Griese, F., Halbmeier, C., Kara, S., Krause, P,, Liebau, E., Nebelin, J.,
Petrenz, M., Satilmis, S., Siegers, R., Steinhauer, H. W., Sittmann, F,, . ..
Deutsches Institut flir Wirtschaftsforschung. (2023). Sozio-oekonomisches
Panel, Daten der Jahre 1984-2021 (SOEP-Core, v38.1, Onsite Edition).
https://doi.org/10.5684/soep.core.v38.10

Goldberg, L. R. (1990). An Alternative "Description of Personality": The Big-Five Factor
Structure. Journal of Personality and Social Psychology, 59(6), 1216—1229.
https://projects.ori.org/Irg/PDFs_papers/Goldberg.Big-Five-
FactorsStructure.JPSP.1990.pdf

Goldwert, D., Dev, A. S., Broos, H. C., Broad, K., & Timpano, K. R. (2024). The impact of
anxiety and intolerance of uncertainty on climate change distress, policy
support, and pro-environmental behaviour. The British Journal of Clinical
Psychology, 63(1), 1-15. https://doi.org/10.1111/bjc.12441

Habibi-Kohlen, D. (2021). Zur zeitbedingten Abwehr der Klimakrise: Wie wir uns die
Klimakrise bedeutungslos machen und wie der Zeitgeist uns dabei hilft. In L.
Dohm, F. Peter, & K. van Bronswijk (Eds.), Climate Action - Psychologie der
Klimakrise (pp. 45—64). Psychosozial-Verlag.

Hartmann, J., & Preisendorfer, P. (2021). Development and Structure of Environmental
Worries in Germany 1984-2019. Zeitschrift Fiir Soziologie, 50(5), 322—-337.
https://doi.org/10.1515/zfs0z-2021-0022

Hausmann, C. M., Dohm, L., Peplau, T., & Sani, K. (2022). Schuld und Schuldgefiihle im
Zusammenhang mit der Klimakrise: Eine interdisziplindre Weiterentwicklung
von Schulderleben. In K. van Bronswijk & C. M. Hausmann (Eds.), Forum
Psychosozial. Climate Emotions: Klimakrise und psychische Gesundheit
(pp. 145-164). Psychosozial Verlag.

Heeren, A., Mouguiama-Daouda, C., & Contreras, A. (2022). On climate anxiety and the
threat it may pose to daily life functioning and adaptation: A study among
European and African French-speaking participants. Climatic Change, 173(1-2),
15. https://doi.org/10.1007/s10584-022-03402-2

Heeren, A., Mouguiama-Daouda, C., & McNally, R. J. (2023). A network approach to
climate change anxiety and its key related features. Journal of Anxiety
Disorders, 93, 102625. https://doi.org/10.1016/j.janxdis.2022.102625

Heinzel, S. (2022). Klima-Angst: Eine angemessene Reaktion auf eine maRlose Krise? In
K. van Bronswijk & C. M. Hausmann (Eds.), Forum Psychosozial. Climate
Emotions: Klimakrise und psychische Gesundheit (pp. 129-143). Psychosozial
Verlag.

Hellbriick, J., & Kals, E. (2012). Umweltpsychologie. Lehrbuch. VVS-Verlag fiir
Sozialwissenschaften.
http://www.socialnet.de/rezensionen/isbn.php?isbn=978-3-531-17131-9

64



Hershfield, H. E., & Bartels, D. M. (2018). The Future Self. In G. Oettingen, A. T. Sevincer,
& P. M. Gollwitzer (Eds.), The psychology of thinking about the future (pp. 89—
109). The Guilford Press.

Hickman, C., Marks, E., Pihkala, P., Clayton, S., Lewandowski, R. E., Mayall, E. E.,
Wray, B., Mellor, C., & van Susteren, L. (2021). Climate anxiety in children and
young people and their beliefs about government responses to climate change:
A global survey. The Lancet. Planetary Health, 5(12), e863-e873.
https://doi.org/10.1016/52542-5196(21)00278-3

Hogg, T. L., Stanley, S. K., O'Brien, L. V., Watsford, C. R., & Walker, I. (2024). Clarifying
the nature of the association between eco-anxiety, wellbeing and pro-
environmental behaviour. Journal of Environmental Psychology, 95, 102249.
https://doi.org/10.1016/j.jenvp.2024.102249

Hogg, T. L., Stanley, S. K., O'Brien, L. V., Wilson, M. S., & Watsford, C. R. (2021). The
Hogg Eco-Anxiety Scale: Development and validation of a multidimensional
scale. Global Environmental Change, 71, 102391.
https://doi.org/10.1016/j.gloenvcha.2021.102391

Holland, B. (2008). Justice and the Environment in Nussbaum's “Capabilities Approach”.
Political Research Quarterly, 61(2), 319-332.
https://doi.org/10.1177/1065912907306471

Homburg, A., & Matthies, E. (1998). Umweltpsychologie: Umweltkrise, Gesellschaft und
Individuum. Grundlagentexte Psychologie. Juventa-Verl.

Hunecke, M. (2022). Psychologie und Klimakrise. Springer Berlin Heidelberg.
https://doi.org/10.1007/978-3-662-66260-1

Innocenti, M., Santarelli, G., Faggi, V., Castellini, G., Manelli, I., Magrini, G., Galassi, F., &
Ricca, V. (2021). Psychometric properties of the Italian version of the Climate
Change Anxiety Scale. The Journal of Climate Change and Health, 3, 100080.
https://doi.org/10.1016/j.joclim.2021.100080

Innocenti, M., Santarelli, G., Faggi, V., Ciabini, L., Castellini, G., Galassi, F., & Ricca, V.
(2022). Psychometric properties of the Italian version of the climate change
worry scale. The Journal of Climate Change and Health, 6, 100140.
https://doi.org/10.1016/j.joclim.2022.100140

Innocenti, M., Santarelli, G., Lombardi, G. S., Ciabini, L., Zjalic, D., Di Russo, M., &
Cadeddu, C. (2023). How Can Climate Change Anxiety Induce Both Pro-
Environmental Behaviours and Eco-Paralysis? The Mediating Role of General
Self-Efficacy. International Journal of Environmental Research and Public Health,
20(4). https://doi.org/10.3390/ijerph20043085

Jain, N., & Jain, P. (2022). Eco-Anxiety and Environmental Concern as Predictors of Eco-
Activism. IOP Conference Series: Earth and Environmental Science, 1084(1),
12007. https://doi.org/10.1088/1755-1315/1084/1/012007

Jarrett, J., Gauthier, S., Baden, D., Ainsworth, B., & Dorey, L. (2024). Eco-anxiety and
climate-anxiety linked to indirect exposure: A scoping review of empirical
research. Journal of Environmental Psychology, 96, 102326.
https://doi.org/10.1016/j.jenvp.2024.102326

65



John, O. P, & Srivastava, S. (1999). The Big-Five Trait Taxonomy: History, Measurement,
and Theoretical Perspectives. In L. A. Pervin & O. P. John (Eds.), Handbook of
personality: Theory and research (2. ed., pp. 102—-138). Guilford Press.

Jordan, T., Reams, J., Stalne, K., Greca, S., Henriksson, J. A., Bjorkman, T., & Dawson, T.
(2021). Inner Development Goals: Background, method and the IDG framework.
https://staticl.squarespace.com/static/600d80b3387b98582a60354a/t/61aa2f
96dfd3fb39c4fc4283/1638543258249/211201_IDG_Report_Full.pdf

Joy J, L. K., Ramachandran, M., & George, S. (2021). Learned Helplessness,
Psychological Wellbeing, and Proenvironment Care Behavior among Victims of
Frequent Floods in Kerala. Journal of Neurosciences in Rural Practice, 12(1),
137-144. https://doi.org/10.1055/s-0040-1721566

Kabasakal-Cetin, A. (2023). Association between eco-anxiety, sustainable eating and
consumption behaviors and the EAT-Lancet diet score among university
students. Food Quality and Preference, 111, 104972.
https://doi.org/10.1016/j.foodqual.2023.104972

Kaiser, F. G., Oerke, B., & Bogner, F. X. (2007). Behavior-based environmental attitude:
Development of an instrument for adolescents. Journal of Environmental
Psychology, 27(3), 242-251. https://doi.org/10.1016/j.jenvp.2007.06.004

Kale, S. (2024, April 10). The German valley that was swept away: The cemeteries gave
up their dead’. The Guardian.
https://www.theguardian.com/environment/2024/apr/10/german-valley-
swept-away-cemeteries-gave-up-their-dead

Kals, E., Becker, R., & Ittner, H. (2006). Protecting nature or promoting competing
values and interests? In R. J. G. van den Born, R. H. J. Lenders, & W. T. de Groot
(Eds.), Visions of nature: A scientific exploration of people's implicit philosophies
regarding nature in Germany, the Netherlands and the United Kingdom
(pp. 129-151). Lit.

Kapeller, M. L., & Jager, G. (2020). Threat and Anxiety in the Climate Debate—An Agent-
Based Model to Investigate Climate Scepticism and Pro-Environmental
Behaviour. Sustainability, 12(5), 1823. https://doi.org/10.3390/su12051823

Kligyte, V., Connelly, S., Thiel, C., & Devenport, L. (2013). The Influence of Anger, Fear,
and Emotion Regulation on Ethical Decision Making. Human Performance,
26(4), 297-326. https://doi.org/10.1080/08959285.2013.814655

Konova, A. B., & Glimcher, P. W. (2018). A Neuroeconomist's Perspective on Thinking
about the Future. In G. Oettingen, A. T. Sevincer, & P. M. Gollwitzer (Eds.), The
psychology of thinking about the future (pp. 250-275). The Guilford Press.

Krimmer, M. (2022). Bio-psycho-soziales-Umwelt-Modell der Psychischen Gesundheit:
Wie konnte dies aussehen und wie kommen wir dahin? In K. van Bronswijk & C.
M. Hausmann (Eds.), Forum Psychosozial. Climate Emotions: Klimakrise und
psychische Gesundheit (pp. 31-41). Psychosozial Verlag.

Kroh, M. (2018). Stichprobenziehung, Non-Response und Gewichtung im SOEP:
Workshop zur Nutzung des SOEP. Deutsches Institut fir Wirtschaftsforschung
(DIW Berlin).
https://www.diw.de/documents/dokumentenarchiv/17/diw_01.c.598702.de/so
ep_gewichtungkrohpresentationdiw2018.pdf

66



Larionow, P.,, Gawrych, M., Mackiewicz, J., Michalak, M., Mudto-Gtagolska, K.,
Preece, D. A., & Stewart, A. E. (2024). The Climate Change Worry Scale (CCWS)
and Its Links with Demographics and Mental Health Outcomes in a Polish
Sample. Healthcare, 12(11), 1128.
https://doi.org/10.3390/healthcare12111128

Lee, H [Hoesung], Calvin, K., Dasgupta, D., Krinner, G., Mukheriji, A., Thorne, P. W.,
Trisos, C., Romero, J., Aldunce, P., Barrett, K., Blanco, G., Cheung, W. W.,
Connors, S., Denton, F., Diongue-Niang, A., Dodman, D., Garschagen, M.,
Geden, 0., Hayward, B., . .. Péan, C. (2023). IPCC, 2023: Climate Change 2023:
Synthesis Report. Contribution of Working Groups 1, Il and Il to the Sixth
Assessment Report of the Intergovernmental Panel on Climate Change [Core
Writing Team, H. Lee and J. Romero (eds.)]. IPCC, Geneva, Switzerland.
https://doi.org/10.59327/IPCC/AR6-9789291691647

Leiserowitz, A., Maibach, E., Rosenthal, S., Kotcher, J., Bergquist, P., Ballew, M.,
Goldberg, M., Gustafson, A., & Wang, X [X.]. (2020). Climate Change in the
American Mind: April 2020. Yale University and George Mason University.

Leite, A., Lopes, D., & Pereira, L. (2023). Pro-Environmental Behavior and Climate
Change Anxiety, Perception, Hope, and Despair According to Political
Orientation. Behavioral Sciences (Basel, Switzerland), 13(12).
https://doi.org/10.3390/bs13120966

Letzte Generation. (2024). Klimakatastrophe.
https://letztegeneration.org/klimakatastrophe/

Llena, C. Z., Stier, J., & Gray, B. (2023). The future of (meta)crisis: from anxiety and the
culture of fear to hope, solidarity, and the culture of resilience? In C. Z. Llena, J.
Stier, & B. Gray (Eds.), Crisis and the Culture of Fear and Anxiety in
Contemporary Europe (pp. 224-231). Routledge.
https://doi.org/10.4324/9781003290254-14

Lockwood, M. (2018). Right-wing populism and the climate change agenda: exploring
the linkages. Environmental Politics, 27(4), 712-732.
https://doi.org/10.1080/09644016.2018.1458411

Luederitz, C., Meyer, M., Abson, D. J., Gralla, F., Lang, D. J., Rau, A.-L., &
Wehrden, H. von (2016). Systematic student-driven literature reviews in
sustainability science — an effective way to merge research and teaching.
Journal of Cleaner Production, 119, 229-235.
https://doi.org/10.1016/].jclepro.2016.02.005

Lukacs, J. N., Bratu, A., Adames, S., Logie, C., Tok, N., McCunn, L. J., Lem, M., Henley, A.,
Closson, K., Martin, G., Gislason, M. K., Takaro, T., & Card, K. G. (2023). The
concerned steward effect: Exploring the relationship between climate anxiety,
psychological distress, and self-reported climate related behavioural
engagement. Journal of Environmental Psychology, 90, 102091.
https://doi.org/10.1016/j.jenvp.2023.102091

Lutz, P. K., Zelenski, J. M., & Newman, D. B. (2023). Eco-anxiety in daily life:
Relationships with well-being and pro-environmental behavior. Current
Research in Ecological and Social Psychology, 4, 100110.
https://doi.org/10.1016/j.cresp.2023.100110

67



Maiteny, P. T. (2002). Mind in the Gap: Summary of research exploring 'inner’
influences on pro-sustainability learning and behaviour. Environmental
Education Research, 8(3), 299—-306.
https://doi.org/10.1080/13504620220145447

Malone, K. (2007). The bubble-wrap generation: children growing up in walled gardens.
Environmental Education Research, 13(4), 513-527.
https://doi.org/10.1080/13504620701581612

Manifesto Project. (2024). Manifesto Project Database. https://manifesto-
project.wzb.eu/

Marcus, G. E., Neuman, W. R., & MacKuen, M. (2000). Affective intelligence and
political judgment. Political science. Univ. of Chicago Press.
http://www.loc.gov/catdir/description/uchi051/00008392.html

Maslow, A. H. (1943). A theory of human motivation. Psychological Review, 50(4), 370—
396. https://doi.org/10.1037/h0054346

Mathers-Jones, J., & Todd, J. (2023). Ecological anxiety and pro-environmental
behaviour: The role of attention. Journal of Anxiety Disorders, 98, 102745.
https://doi.org/10.1016/j.janxdis.2023.102745

McGorry, P. D., Mei, C., Dalal, N., Alvarez-lJimenez, M., Blakemore, S.-J., Browne, V.,
Dooley, B., Hickie, I. B., Jones, P. B., McDaid, D., Mihalopoulos, C., Wood, S. J., El
Azzouzi, F. A,, Fazio, J., Gow, E., Hanjabam, S., Hayes, A., Morris, A., Pang, E., . ..
Killackey, E. (2024). The Lancet Psychiatry Commission on youth mental health.
The Lancet. Psychiatry, 11(9), 731-774. https://doi.org/10.1016/52215-
0366(24)00163-9

Meadows, D. (1999). Leverage Points: Places to intervene in a system. The
Sustainability Institute. https://donellameadows.org/wp-
content/userfiles/Leverage_Points.pdf

Mehrabian, A., & Russell, J. A. (1974). An approach to environmental psychology. MIT
Press.

Meijers, M. H. C., Scholz, C., Torfadéttir, R. H., Wonneberger, A., & Markov, M. (2022).
Learning from the COVID-19 pandemic to combat climate change: Comparing
drivers of individual action in global crises. Journal of Environmental Studies and
Sciences, 12(2), 272-282. https://doi.org/10.1007/s13412-021-00727-9

Milfont, T. L., & Sibley, C. G. (2012). The big five personality traits and environmental
engagement: Associations at the individual and societal level. Journal of
Environmental Psychology, 32(2), 187-195.
https://doi.org/10.1016/j.jenvp.2011.12.006

Miller, R. (1998). Umweltpsychologie: Eine Einfiihrung. Kohlhammer.

Morschitzky, H. (2009). Angststérungen: Diagnostik, Konzepte, Therapie, Selbsthilfe (4.,
Uberarb. und erw. Aufl.). Springer.
http://www.socialnet.de/rezensionen/isbn.php?isbn=978-3-211-09448-8

Muthén, L. K., & Muthén, B. 0. (2017). Mplus User’s Guide. Eighth Edition.
https://www.statmodel.com/download/usersguide/MplusUserGuideVer_8.pdf

Nakano, Y., & Hondo, H. (2023). Narrative or Logical? The Effects of Information Format
on Pro-Environmental Behavior. Sustainability, 15(2), 1354.
https://doi.org/10.3390/su15021354

68



Neumann, P. R. (2023). Logik der Angst: Die rechtsextreme Gefahr und ihre Wurzeln
(Originalausgabe). Rowohlt.

Neumayer, E. (2013). Weak versus strong sustainability: Exploring the limits of two
opposing paradigms (Fourth edition). Edward Elgar.

Norton, B. G. (2005). Sustainability: A philosophy of adaptive ecosystem management.
University of Chicago Press.
https://search.ebscohost.com/login.aspx?direct=true&scope=site&db=nlebk&d
b=nlabk&AN=349592

Nussbaum, M. C. (2006). Frontiers of Justice: Disability, Nationality, Species
Membership. The Belknap Press of Harvard University Press.
https://philpapers.org/rec/NUSFOJ

Ogunbode, C. A., Doran, R., Hanss, D., Ojala, M., Salmela-Aro, K., van den Broek, K. L.,
Bhullar, N., Aquino, S. D., Marot, T., Schermer, J. A., Wlodarczyk, A, Lu, S.,
Jiang, F., Maran, D. A,, Yadav, R., Ardi, R., Chegeni, R., Ghanbarian, E.,

Zand, S., ... Karasu, M. (2022). Climate anxiety, wellbeing and pro-
environmental action: correlates of negative emotional responses to climate
change in 32 countries. Journal of Environmental Psychology, 84, 101887.
https://doi.org/10.1016/j.jenvp.2022.101887

Ojala, M. (2012). How do children cope with global climate change? Coping strategies,
engagement, and well-being. Journal of Environmental Psychology, 32(3), 225—
233. https://doi.org/10.1016/j.jenvp.2012.02.004

O'Neill, S., & Nicholson-Cole, S. (2009). “Fear Won't Do It”. Science Communication,
30(3), 355—-379. https://doi.org/10.1177/1075547008329201

Ott, K. (2003). The case for strong sustainability. Greifswald's Environmental Ethics, 59—
64. http://23dd.fr/images/stories/Documents/DD/Strong-sustainability-Konrad-
Ott.pdf

Ott, K. (2014). Institutionalizing Strong Sustainability: A Rawlsian Perspective.
Sustainability, 6(2), 894-912. https://doi.org/10.3390/su6020894

Parmentier, M.-L., Weiss, K., Aroua, A., Betry, C., Riviere, M., & Navarro, O. (2024). The
influence of environmental crisis perception and trait anxiety on the level of
eco-worry and climate anxiety. Journal of Anxiety Disorders, 101, 102799.
https://doi.org/10.1016/j.janxdis.2023.102799

Pavani, J.-B., Nicolas, L., & Bonetto, E. (2023). Eco-Anxiety motivates pro-environmental
behaviors: a Two-Wave Longitudinal Study. Motivation and Emotion, 47(6),
1062-1074. https://doi.org/10.1007/s11031-023-10038-x

Peter, F., Bronswijk, K., & Rodenstein, B. (2021). Facetten der Klimaangst:
Psychologische Grundlagen der Entwicklung eines handlungsleitenden
Klimabewusstseins. In B. Rieken, R. Popp, & P. Raile (Eds.),
Psychotherapiewissenschaft in Forschung, Profession und Kultur: Band 33. Eco-
anxiety - Zukunftsangst und Klimawandel: Interdisziplindre Zugénge (pp. 163—
184). Waxmann.

Peter, F., & Niessen, P. (2022). Resilienz als Konzept fir die Klimakrise: Ein Wegweiser zu
einem ganzheitlichen Resilienzverstandnis. In K. van Bronswijk & C. M.
Hausmann (Eds.), Forum Psychosozial. Climate Emotions: Klimakrise und
psychische Gesundheit (pp. 229-255). Psychosozial Verlag.

69



Pickering, G. J., & Dale, G. (2023). Trait anxiety predicts pro-environmental values and
climate change action. Personality and Individual Differences, 205, 112101.
https://doi.org/10.1016/j.paid.2023.112101

Pihkala, P. (2018). Death, the environment, and theology. Dialog, 57(4), 287-294.
https://doi.org/10.1111/dial.12437

Pihkala, P. (2020). Anxiety and the Ecological Crisis: An Analysis of Eco-Anxiety and
Climate Anxiety. Sustainability, 12(19), 7836.
https://doi.org/10.3390/su12197836

Pihkala, P. (2022). Klimakummer, Klimadepression und Solastalgie (Rima Ashour,
Trans.). In K. van Bronswijk & C. M. Hausmann (Eds.), Forum Psychosozial.
Climate Emotions: Klimakrise und psychische Gesundheit (pp. 97-128).
Psychosozial Verlag.

Piper, A. (2014). Zukunftsangst! Fear of (and hope for) the future and its impact on life
satisfaction. SOEPpapers, 706.
https://www.diw.de/documents/publikationen/73/diw_01.c.491223.de/diw_sp
0706.pdf

Pittaway, C. R., Fielding, K. S., & Louis, W. R. (2024). Pathways to conventional and
radical climate action: The role of temporal orientation, environmental
cognitive alternatives, and eco-anxiety. Global Environmental Change, 87,
102886. https://doi.org/10.1016/j.gloenvcha.2024.102886

Qin, Z., Wu, Q,, Bi, C., Deng, Y., & Hu, Q. (2024). The relationship between climate
change anxiety and pro-environmental behavior in adolescents: the mediating
role of future self-continuity and the moderating role of green self-efficacy. BMC
Psychology, 12(1). https://doi.org/10.1186/s40359-024-01746-1

Rabe-Hesketh, S., Skrondal, A., & Pickles, A. (2004). Generalized multilevel structural
equation modeling. Psychometrika, 69(2), 167-190.
https://doi.org/10.1007/BF02295939

Raile, P. (2021). Oko-Angst als Motivator von Umweltbewegungen — 1970-2021:
Umweltangst und Eco-Anxiety. In B. Rieken, R. Popp, & P. Raile (Eds.),
Psychotherapiewissenschaft in Forschung, Profession und Kultur: Band 33. Eco-
anxiety - Zukunftsangst und Klimawandel: Interdisziplindre Zugénge (pp. 125—
144). Waxmann.

Rees, J., & Lamberty, P. (2022). Eine unbequeme Wahrheit: Empfanglichkeit fir
Klimawandelleugnung und deren Korrelate in Deutschland. In K. van Bronswijk
& C. M. Hausmann (Eds.), Forum Psychosozial. Climate Emotions: Klimakrise und
psychische Gesundheit (pp. 67-84). Psychosozial Verlag.

Richardson, K., Steffen, W., Lucht, W., Bendtsen, J., Cornell, S. E., Donges, J. F,,

Driike, M., Fetzer, I., Bala, G., Bloh, W. von, Feulner, G., Fiedler, S., Gerten, D.,
Gleeson, T., Hofmann, M., Huiskamp, W., Kummu, M., Mohan, C., Nogués-
Bravo, D., ... Rockstrom, J. (2023). Earth beyond six of nine planetary
boundaries. Science Advances, 9(37), eadh2458.
https://doi.org/10.1126/sciadv.adh2458

Rocchi, G., Pileri, J., Luciani, F., Gennaro, A., & Lai, C. (2023). Insights into eco-anxiety in
Italy: Preliminary psychometric properties of the Italian version of the Hogg

70



Eco-anxiety Scale, age and gender distribution. Journal of Environmental

Psychology, 92, 102180. https://doi.org/10.1016/j.jenvp.2023.102180
Rockstrom, J., Steffen, W., Noone, K., Persson, A., Chapin, F. S., Lambin, E. F,,

Lenton, T. M., Scheffer, M., Folke, C., Schellnhuber, H. J., Nykvist, B.,

Wit, C. A. de, Hughes, T., van der Leeuw, S., Rodhe, H., Sorlin, S., Snyder, P. K.,

Costanza, R., Svedin, U., . . . Foley, J. A. (2009). A safe operating space for

humanity. Nature, 461(7263), 472—475. https://doi.org/10.1038/461472a

Rothermich, K., Johnson, E. K., Griffith, R. M., & Beingolea, M. M. (2021). The influence
of personality traits on attitudes towards climate change — An exploratory study.
Personality and Individual Differences, 168, 110304.
https://doi.org/10.1016/j.paid.2020.110304

Sachs, J., Kroll, C., Lafortune, G., Fuller, G., & Woelm, F. (2022). Sustainable
Development Report 2022. Cambridge University Press.
https://doi.org/10.1017/9781009210058

Sampaio, F,, Costa, T., Teixeira-Santos, L., Pinho, L. G. de, Sequeira, C., Luis, S.,
Loureiro, A., Soro, J. C., Roldan Merino, J., Moreno Poyato, A., Pefia Loray, J. S.,
Rodriguez Quiroga, A., O'Brien, L. V., Hogg, T. L., & Stanley, S. K. (2023).
Validating a measure for eco-anxiety in Portuguese young adults and exploring
its associations with environmental action. BMC Public Health, 23(1), 1905.
https://doi.org/10.1186/s12889-023-16816-z

Sangervo, J., Jylha, K. M., & Pihkala, P. (2022). Climate anxiety: Conceptual
considerations, and connections with climate hope and action. Global
Environmental Change, 76, 102569.
https://doi.org/10.1016/j.gloenvcha.2022.102569

Satorra, A., & Bentler, P. (2011). A Scaled Difference Chi-square Test Statistic for
Moment Structure Analysis. UCLA: Department of Statistics.
https://escholarship.org/uc/item/23c604tb

Scherer, K. R. (1999). Appraisal Theory. In T. Dalgleish & M. J. Power (Eds.), Handbook of
Cognition and Emotion (pp. 637—-663). Wiley.
https://doi.org/10.1002/0470013494.ch30

Sen, A. (1980). Equality of What? In S. M. McMurrin (Ed.), The Tanner lectures on
human values (pp. 197-220). Harvard Univ. Pr.

Shah, Z., Wei, L., & Ghani, U. (2021). The Use of Social Networking Sites and Pro-
Environmental Behaviors: A Mediation and Moderation Model. International
Journal of Environmental Research and Public Health, 18(4).
https://doi.org/10.3390/ijerph18041805

Shao, L., & Yu, G. (2023). Media coverage of climate change, eco-anxiety and pro-
environmental behavior: Experimental evidence and the resilience paradox.
Journal of Environmental Psychology, 91, 102130.
https://doi.org/10.1016/j.jenvp.2023.102130

Spaiser, V., Juhola, S., Constantino, S. M., Guo, W., Watson, T,, Sillmann, J., Craparo, A,
Basel, A., Bruun, J. T., Krishnamurthy, K., Scheffran, J., Pinho, P., Okpara, U. T,
Donges, J. F., Bhowmik, A., Yasseri, T., Safra de Campos, R., Cumming, G. S,,
Chenet, H., ... Abrams, J. F. (2023). Negative Social Tipping Dynamics Resulting

71



from and Reinforcing Earth System Destabilisation.
https://doi.org/10.5194/egusphere-2023-1475

Spence, A., & Pidgeon, N [Nick] (2010). Framing and communicating climate change:
The effects of distance and outcome frame manipulations. Global
Environmental Change, 20(4), 656—667.
https://doi.org/10.1016/j.gloenvcha.2010.07.002

Spielberger, C. D., Gorsuch, R. L., Lushene, R., Vagg, P. R., & Jacobs, G. A. (1983).
Manual for the State-Trait Anxiety Inventory. Consulting Psychologists Press.

Stanley, S. K., Hogg, T. L., Leviston, Z., & Walker, I. (2021). From anger to action:
Differential impacts of eco-anxiety, eco-depression, and eco-anger on climate
action and wellbeing. The Journal of Climate Change and Health, 1, 100003.
https://doi.org/10.1016/j.joclim.2021.100003

Steentjes, K., Pidgeon, N [N.], Poortinga, W., Corner, A., Arnold, A., Bohm, G [G.],
Mays, C., Poumadere, M., Ruddat, M., Scheer, D., Sonnberger, M., &
Tvinnereim, E. (2017). European Perceptions of Climate Change: Topline findings
of a survey conducted in four European countries in 2016. Cardiff University.

Steg, L., van den Berg, A. E., & Groot, J. I. M. de (Eds.). (2013a). Environmental
psychology: An introduction. The British Psychological Society and John Wiley &
Sons, Ltd.

Steg, L., van den Berg, A. E., & Groot, J. I. M. de. (2013b). Environmental psychology:
History, scope and methods. In L. Steg, A. E. van den Berg, & J. I. M. de Groot
(Eds.), Environmental psychology: An introduction (pp. 2—11). The British
Psychological Society and John Wiley & Sons, Ltd.

Steurer, R. (2001). Paradigmen der Nachhaltigkeit. Zeitschrift fiir Umweltpolitik &
Umweltrecht(4), 537-566.
https://www.researchgate.net/publication/283917284 Paradigmen_der_Nachh
altigkeit

Stewart, A. E. (2021). Psychometric Properties of the Climate Change Worry Scale.
International Journal of Environmental Research and Public Health, 18(2).
https://doi.org/10.3390/ijerph18020494

Stewart, A. E., Chapman, H. E., & Davis, J. B. L. (2023). Anxiety and Worry about Six
Categories of Climate Change Impacts. International Journal of Environmental
Research and Public Health, 21(1). https://doi.org/10.3390/ijerph21010023

Stoetzer, M.-W. (2020). Regressionsanalyse in der empirischen Wirtschafts- und
Sozialforschung Band 2. Springer Berlin Heidelberg.
https://doi.org/10.1007/978-3-662-61438-9

Stollberg, J., & Jonas, E. (2021). Existential threat as a challenge for individual and
collective engagement: Climate change and the motivation to act. Current
Opinion in Psychology, 42, 145—-150.
https://doi.org/10.1016/j.copsyc.2021.10.004

Stromback, C., Lindkvist, E., & Vastfjall, D. (2023). Individual differences in
environmental wellbeing and pro-environmental behaviors explained by self-
control. Frontiers in Psychology, 14, 1088682.
https://doi.org/10.3389/fpsyg.2023.1088682

72



Tam, K.-P., Chan, H.-W., & Clayton, S. (2023). Climate change anxiety in China, India,
Japan, and the United States. Journal of Environmental Psychology, 87, 101991.
https://doi.org/10.1016/j.jenvp.2023.101991

Taras, R. (2015). Fear and the Making of Foreign Policy. Edinburgh University Press.
https://doi.org/10.1515/9780748699025

Tucholska, K., Gulla, B., & Ziernicka-Wojtaszek, A. (2024). Climate change beliefs,
emotions and pro-environmental behaviors among adults: The role of core
personality traits and the time perspective. PLOS ONE, 19(4), e0300246.
https://doi.org/10.1371/journal.pone.0300246

Turkarslan, K. K., Kozak, E. D., & Yildirim, J. C. (2023). Psychometric properties of the
Hogg Eco-Anxiety Scale (HEAS-13) and the prediction of pro-environmental
behavior. Journal of Environmental Psychology, 92, 102147.
https://doi.org/10.1016/j.jenvp.2023.102147

Uhlig, M. (2021). Schlaglichter auf das Verhaltnis von Klimaangst und
Verschworungserzahlungen am Beispiel des Online-Forums Allmystery. In B.
Rieken, R. Popp, & P. Raile (Eds.), Psychotherapiewissenschaft in Forschung,
Profession und Kultur: Band 33. Eco-anxiety - Zukunftsangst und Klimawandel:
Interdisziplindre Zugédnge (pp. 105-124). Waxmann.

van Bronswijk, K. (2022). Die Klimaangst geht um: Psychologische Folgen von
Nachhaltigkeitsdilemmata und Unsicherheiten. Politische Okologie, 170, 39-44.
https://www.oekom.de/_files_media/zeitschriften/artikel/POE_2022_03_39.pd
f

van Bronswijk, K., & Hausmann, C. M. (Eds.). (2022). Forum Psychosozial. Climate
Emotions: Klimakrise und psychische Gesundheit. Psychosozial Verlag.
https://livivo.idm.oclc.org/login?url=https://ebookcentral.proquest.com/lib/zb
med-ebooks/detail.action?docIlD=7130423

van Bronswijk, K., Keller, C., Siemann, B., & Bechtold, M. (2022). Die Rolle "positiver"
Emotionen in der Klimakrise. In K. van Bronswijk & C. M. Hausmann (Eds.),
Forum Psychosozial. Climate Emotions: Klimakrise und psychische Gesundheit
(pp. 209-226). Psychosozial Verlag.

van de Mortel, T. F. (2008). Faking It: Social Desirability Response Bias in Self-report
Research. The Australian Journal of Advanced Nursing, 25(4), 40—48.
https://search.informit.org/doi/10.3316/informit.210155003844269

Vecina, M. L., Alonso-Ferres, M., Lopez-Garcia, L., & Diaz-Silveira, C. (2024). Eco-Anxiety
and Trust in Science in Spain: Two Paths to Connect Climate Change Perceptions
and General Willingness for Environmental Behavior. Sustainability, 16(8), 3187.
https://doi.org/10.3390/su16083187

Veitch, R., & Arkkelin, D. (1995). Environmental psychology: An interdisciplinary
perspective. Prentice Hall; Prentice-Hall International.

Verplanken, B., Marks, E., & Dobromir, A. |. (2020). On the nature of eco-anxiety: How
constructive or unconstructive is habitual worry about global warming? Journal
of Environmental Psychology, 72, 101528.
https://doi.org/10.1016/j.jenvp.2020.101528

Villalba, B. (2016). From the Greens to Europe Ecology — The Greens: Renaissance or
more of the same? In E. van Haute (Ed.), Party families in Europe. Green parties

73



in Europe. Routledge.
https://www.taylorfrancis.com/chapters/edit/10.4324/9781315585932-
6/greens-europe-ecology-greens-bruno-villalba?context=ubx&refld=c13770e9-
07c8-4114-a7ef-blbe9elbeabb

Voltmer, K., & Salisch, M. von (2024). Promoting Subjective Well-Being and a
Sustainable Lifestyle in Children and Youth by Strengthening Their Personal
Psychological Resources. Sustainability, 16(1), 134.
https://doi.org/10.3390/su16010134

Vrselja, ., Pandzi¢, M., Rihtarié¢, M. L., & Ojala, M. (2024). Media exposure to climate
change information and pro-environmental behavior: the role of climate change
risk judgment. BMC Psychology, 12(1). https://doi.org/10.1186/s40359-024-
01771-0

Wagner, M., & Morisi, D. (2019). Anxiety, Fear, and Political Decision Making. In M.
Wagner & D. Morisi (Eds.), Oxford Research Encyclopedia of Politics. Oxford
University Press. https://doi.org/10.1093/acrefore/9780190228637.013.915

Weihgold, V. (2021). Gesellschaftliches Empowerment statt Resilienz: Kritische
Betrachtungen zum Umgang mit Eco-Anxiety. In B. Rieken, R. Popp, & P. Raile
(Eds.), Psychotherapiewissenschaft in Forschung, Profession und Kultur: Band
33. Eco-anxiety - Zukunftsangst und Klimawandel: Interdisziplindre Zugénge
(pp. 145-160). Waxmann.

Wessinger, K. A. (2021). Eco-Anxiety im Zeitalter des Klimawandels: Ein
individualpsychologischer Zugang (P. Raile, Trans.). In B. Rieken, R. Popp, & P.
Raile (Eds.), Psychotherapiewissenschaft in Forschung, Profession und Kultur:
Band 33. Eco-anxiety - Zukunftsangst und Klimawandel: Interdisziplinéire
Zugdnge (pp. 203—220). Waxmann.

Whitmarsh, L., Player, L., Jiongco, A., James, M., Williams, M., Marks, E., & Kennedy-
Williams, P. (2022). Climate anxiety: What predicts it and how is it related to
climate action? Journal of Environmental Psychology, 83, 101866.
https://doi.org/10.1016/j.jenvp.2022.101866

Williamson, K. A., & Thulin, E. (2022). Leveraging emotion-behavior pathways to
support environmental behavior change. Ecology and Society, 27(3).
https://doi.org/10.5751/ES-13363-270327

Wooldridge, J. M. (2013). Introductory econometrics: A modern approach (5th ed.).
South-Western Cengage Learning.
http://www.loc.gov/catdir/enhancements/fy1403/2012945120-b.html

World Health Organization. (2022). International Statistical Classification of Diseases
and Related Health Problems: ICD-11. https://icd.who.int/en

Zaccai, E. (2012). Over two decades in pursuit of sustainable development: Influence,
transformations, limits. Environmental Development, 1(1), 79-90.
https://doi.org/10.1016/j.envdev.2011.11.002

Zaremba, D., Michatowski, J. M., Klockner, C. A., Marchewka, A., & Wierzba, M. (2024).
Development and validation of the Emotional Climate Change Stories (ECCS)
stimuli set. Behavior Research Methods, 56(4), 3330-3345.
https://doi.org/10.3758/s13428-024-02408-1

74



Zuo, S., Wang, F., Hong, Y.-Y., Chan, H.-W.,, Chiu, C. P.-Y., & Wang, X [Xue] (2024).
Ecological introspection resulting from the COVID-19 pandemic: The threat
perception of the pandemic was positively related to pro-environmental
behaviors. The Journal of Positive Psychology, 19(3), 457-470.
https://doi.org/10.1080/17439760.2023.2190923

75



9 Appendix

Table 2: Summary of all variables used in the study

Variable* | Label Usage** | Original data format Survey years Dataset | In final
analysis

hlc0005_h | Monthly net household income Ccv Metric [Euro] All hi No

hlc0005_m | Monthly net hh income group cv Ordinal [1-3] All - Yes
per person

pla0009_h | Gender Ccv Nominal [dichotomous] | All pl Yes

ple0010_h | Birth year cv Metric All pl No

ple0010_m | Age group Ccv Ordinal [1-5] All - Yes

plg0078_h | General school-leaving degree cv Ordinal [1-5] All pl No

ple0182 Vegetarian or vegan diet SB Recoded: nominal 2016, 2018, 2020 pl Yes

[dichotomous]
plh0012_h | Voting for Green Party SB Recoded: nominal All pl Yes
[dichotomous]

plh0266 Member of environmental SB Recoded: nominal 1998, 2001, 2003, 2007, 2011, | pl Yes
interest group [dichotomous] 2015, 2019

Pli0160 Environmentally conscious SB Ordinal [Likert, 1-4] 1998, 2003 pl Yes

ple0027 Run-down, melancholy last 4 F Ordinal [Likert, 1-5] 2002, 2004, 2006, 2008, 2010, | pl Yes
weeks 2012, 2014, 2016-2021

ple0033 Accomplished less due to F Ordinal [Likert, 1-5] 2002, 2004, 2006, 2008, 2010, | pl Yes
emotional problems 2012, 2014, 2016-2021

ple0034 Less careful due to emotional F Ordinal [Likert, 1-5] 2002, 2004, 2006, 2008, 2010, | pl Yes
problems 2012, 2014, 2016-2021

plh0032 Worried about economic F Ordinal [Likert, 1-3] All pl No

development
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plh0033 Worried about finances F Ordinal [Likert, 1-3] All pl Yes

plh0035 Worried about own health F Ordinal [Likert, 1-3] 1999-2021 pl Yes

plh0036 Worried about environment F Ordinal [Likert, 1-3] All pl Yes

plh0037 Worried about consequences F Ordinal [Likert, 1-3] 2009-2021 pl Yes

from climate change
plh0038 Worried about peace F Ordinal [Likert, 1-3] All pl Yes
plh0185 Frequency of being worried in F Ordinal [Likert, 1-5] 2007-2021 pl Yes
the last 4 weeks

plh0188 Confident about future F Ordinal [Likert, 1-4] 1990-1993, 1995-1997, 2008, | pl No
2013, 2018

plh0191 Barely able to cope with things F Ordinal [Likert, 1-4] 1990-1993, 1995-1997, 2008, | pl No
2013, 2018

plh0216 Worry a lot F Ordinal [Likert, 1-7] 2005, 2009, 2012, 2013, 2017, | pl Yes
2019

plh0221 Somewhat nervous F Ordinal [Likert, 1-7] 2005, 2009, 2012, 2013, 2017, | pl No
2019

plh0226 Deal well with stress F Ordinal [Likert, 1-7] 2005, 2009, 2012, 2013, 2017, | pl Yes
2019

hid Current wave household number | | Nominal All All Yes

pid Never changing person ID I Nominal All All Yes

syear Survey year I Metric All All Yes

weights Weighting factors W Metric All phrf Yes

* The suffix “h” indicates a variable harmonised by the DIW, the suffix “m” indicates a variable modified or constructed for this study

** CV=Control variable; SB=Sustainability-related behaviour; F=Latent variable of fear; I=Identifier; W=Weighting factors
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Table 3: Weighted descriptive statistics for all variables used for the latent construct of

fear and sustainability-related behaviour

Total period 1998-2021 Reference year*
Variable Mean | SD Median | Q1 Q3 Count | Mean SD
ple0182 0.068 | 0.089 |0.0 0.0 0.0 79431 0.085 0.279
plh0266 | 0.042 | 0.089 | 0.0 00 |00 |98628 [JOIOAEN 0.198
plh0012_h | 0.131 | 0.222 | 0.0 0.0 0.0 235141 | 0.254 0.435
pli0160 3.213 | 0.185 | 3.0 3.0 4.0 36011 3.268 0.662
ple0027 4.864 1.458 | 5.5 4.0 5.5 590752 | 4.972 1.469
ple0033 5836 | 1.490 | 7.0 5.5 7.0 590752 | 5.915 1.430
ple0034 5994 |1370 | 7.0 5.5 7.0 590752 | 6.074 1.313
plh0033 4.440 |2.120 |(4.0 4.0 7.0 590752 | 5.097 2.042
plh0035 4.321 2.082 (4.0 4.0 7.0 590752 | 4.370 2.017
plh0036 3.502 | 1.897 | 4.0 1.0 4.0 590752 1.900
plh0037 3.544 |2.035 |4.0 1.0 4.0 590752 1.991
plh0038 3.163 | 2.039 | 4.0 1.0 4.0 590752 1.947
plh0185 5.547 1.487 |55 4.0 7.0 590752 | 5.601 1.454
plh0216 3.617 1.740 | 4.0 2.0 5.0 590752 | 3.756 1.764
plh0226 4.550 1.522 | 5.0 4.0 6.0 590752 | 4.596 1.525

*The reference year is the year in which the most recent data was available. For ple0182
this was 2020; for plh0266 it was 2019; for plh0012_h it was 2021; for pli0160 it was
2003; for the variables, where missing data was imputed, this was 2021 (ple0027,
ple0033, ple0034, plh0033, plh0035, plh0036, plh0037, plh0038, plh0185, plh0216,
plh0226). Green indicates an increase in comparison to the total period, red a decrease
(note that higher values represent lower levels of fear, and higher levels of sustainability-
related behaviour)

Table 4: List of publications included in the literature review

Agoston, Baldzs, et al., 2024; Agoston, Buvar, et al., 2024; Agoston, Csaba, et al.,
2022; Agoston, Urban, et al., 2022; Anneser et al., 2024; Becht et al., 2024; Boluda-
Verdu et al., 2022; Carlson et al., 2024; Chan et al., 2024; Chen, 2016; Christodoulou
et al., 2024; Chung et al., 2023; Cianconi et al., 2023; Clayton & Ogunbode, 2023;
Comtesse et al., 2021; Contreras et al., 2024; Corral Verdugo, 2012; Demneh &
Zackery, 2023; Gao et al., 2021; Goldwert et al., 2024; Heeren et al., 2022; Heeren et
al., 2023; Hogg et al., 2024; Innocenti et al., 2021; Innocenti et al., 2022; Innocenti et
al., 2023; Jain & Jain, 2022; Jarrett et al., 2024; Joy J et al., 2021; Kabasakal-Cetin,
2023; Kapeller & Jager, 2020; Larionow et al., 2024; Leite et al., 2023; Lukacs et al.,
2023; Lutz et al., 2023; Maiteny, 2002; Mathers-Jones & Todd, 2023; Meijers et al.,
2022; Nakano & Hondo, 2023; Ogunbode et al., 2022; Parmentier et al., 2024; Pavani
et al., 2023; Pickering & Dale, 2023; Pihkala, 2018; Pittaway et al., 2024; Qin et al.,
2024; Rocchi et al., 2023; Rothermich et al., 2021; Sampaio et al., 2023; Sangervo et
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al., 2022; Shah et al., 2021; Shao & Yu, 2023; Stanley et al., 2021; Stewart et al.,
2023; Stollberg & Jonas, 2021; Strombaéck et al., 2023; Tam et al., 2023; Tucholska et
al., 2024; Tarkarslan et al., 2023; Vecina et al., 2024; Verplanken et al., 2020; Voltmer
& Salisch, 2024; Vrselja et al., 2024; Whitmarsh et al., 2022; Williamson & Thulin,

2022; Zaremba et al., 2024; Zuo et al., 2024

Table 5: List of quantitative studies using the CCAS or HEAS in literature reviewed

Climate Change Anxiety Scale (Clayton &

Hogg Eco-Anxiety Scale (Hogg et al.,

Karazsia, 2020) 2021)
Publication Study area Publication Study area
(Hogg et al., 2024) Australia (Becht et al., 2024) Columbia,
Netherlands
(Kabasakal-Cetin, 2023) | Turkey (Carlson et al., 2024) USA?
(Lutz et al., 2023) Canada (Chung et al., 2023) South Korea
(Mathers-Jones & Todd, | Australia (Contreras et al., 2024) ?
2023)
(Pavani et al., 2023) French (Goldwert et al., 2024) USA
speaking
(Pittaway et al., 2024) Australia (Heeren et al., 2022) French
speaking:
France, Africa
(Rocchi et al., 2023) Italy (Heeren et al., 2023) French
speaking:
France, Africa
(Sampaio et al., 2023) Portugal (Innocenti et al., 2021) Italy
(Tarkarslan et al., 2023) Turkey (Lukacs et al., 2023) Canada
(Vecina et al., 2024) Spain (Parmentier et al., 2024) | French
speaking
(Qin et al., 2024) Chinese
(Shao & Yu, 2023) Chinese
(Stewart et al., 2023) USA
(Tam et al., 2023) Various
(Tucholska et al., 2024) Poland
(Whitmarsh et al., 2022) | UK
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