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From eco-consciousness to
apathy: the ECO-SHADOW
inventory to assess cognitive and
behavioral affect regulation and
its role in climate action
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!Applied Cognition Lab, Department of Psychology, University of Utah, Salt Lake, UT, United States,
2Natural History Museum of Utah, University of Utah, Salt Lake, UT, United States, *Department of
Educational Psychology, University of Utah, Salt Lake, UT, United States

The climate change crisis continues to have interrelated health, economic, and
societal consequences; yet how people psychologically manage these challenges
remains underexplored. Specifically, people may have distinct ways of dealing with
the realities of climate change, which can impact their wellbeing and influence
their engagement in climate action. Thus, the current work aimed to evaluate
how people manage their cognition and behavior specific to climate change.
We developed and validated a new comprehensive measure called ECO-SHADOW
to assess regulated responses to climate change. The existing literature on climate
change was integrated with theoretical perspectives from affect regulation literature
to generate potential strategies for managing cognitions and behaviors. Based on
data collected (N = 566), exploratory factor analysis identified nine affect regulation
factors underlying nearly 60 strategies: Eco-consciousness, Conflict, Outcast,
Spirituality, Hope, Apathy, Doom, Overplay, and Withdrawal. The ECO-SHADOW
inventory is a reliable, valid, and currently the most exhaustive measure of the
wide-ranging cognitive and behavioral regulation strategies employed to process
climate change challenges, with some being more adaptive toward climate action
(such as eco-consciousness and hope), while others being maladaptive (including
apathy, withdrawal, doom, or overplay). Further work is needed to examine how
affect regulation efforts relate to addressing the climate change crisis. We hope
that the ECO-SHADOW inventory inspires future research promoting effective
affect regulation and its connections to sustainable climate action.

KEYWORDS

climate change, cognition and behavior, affect regulation, psychometrics, wellbeing,
sustainability

1 Introduction

Given that the urgency and seriousness of climate change are widely known, how people
manage their affective responses to environmental challenges has implications for their
personal wellbeing and their engagement in sustainability efforts to mitigate climate change
(Homburg et al., 2007; Ojala, 2013; Reser and Swim, 2011; Stokols et al., 2009). Still, a limited
understanding exists regarding the diverse ways people regulate their emotional reactions to
the climate crisis. To address this knowledge gap, we developed and validated a comprehensive
measure of the regulatory approaches people may adopt to manage their responses to climate
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change. Understanding the regulatory strategies matters because it can
help promote effective ways of dealing with the climate change crisis,
support mental health, and facilitate climate action. In this paper,
we first provide the background on the climate change crisis that
informed this work, including the impact of climate change on
emotion and wellbeing, theoretical perspectives on managing climate
change reactions, and specific regulatory efforts that potentially
influence responses to climate change.

As climate change progresses, the number of corresponding
environmental stressors will increase, negatively impacting daily
wellbeing (Thornton et al., 2014; Lohani et al., 2025¢). Given the
uncertainty associated with climate change, it follows that people will
exhibit varying emotional responses (Pihkala, 2022a). In fact, research
has reliably shown that individuals can have different outlooks and
attitudes toward climate change, with some being alarmed while others
are dismissive of the climate crisis (Chryst et al., 2018; Hine et al., 20165
Leiserowitz etal., 2013; Metag et al.,, 2017). This wide-ranging variability
in climate change outlook is inherently linked to their emotional
responses. Furthermore, recent work demonstrating the links between
climate change-related emotions, health, and motivation highlights the
importance of understanding the different emotional reactions to
climate change (Bohm et al., 2023; Salas Reyes et al., 2021; Verlie, 2019).
Dysregulated negative climate change emotions have been correlated
with insomnia symptoms and worse mental health across multiple
countries (Ogunbode et al, 2021). At the same time, experiences of
negative emotions, especially at a manageable level, can be useful in
promoting sustainability efforts (Wong-Parodi and Feygina, 2021).
Furthermore, some negative climate change emotions (such as fear) are
also linked to increased intention to engage in climate activism and
pro-environmental behavior (Davidson and Kecinski, 20215 Skurka
etal, 2018). These findings suggest that emotions are critical to how
we mentally adapt to and act on climate change challenges (Brosch and
Steg, 2021; Lohani et al., n.d.-b; Lohani et al., n.d.-a; Ogunbode et al.,
2019). However, it is essential not only to understand the range of
emotions related to climate change but also to recognize the diversity
of ways we regulate those emotions and the consequences of those
regulatory strategies (Lohani et al., 2025b; Lohani et al.,, 2025a; Lohani
et al,, n.d.-b; Lohani et al., n.d.-a). Next, we discuss the theoretical
perspectives on dealing with climate change reactions.

1.1 Theoretical perspectives informing the
regulation of climate change reactions

Affect regulation encompasses all attempts to influence which
emotions one has and how they are experienced and expressed (Gross,
1998). The approaches people adopt to manage their emotions are
called affect regulation strategies (Parkinson and Totterdell, 1999).

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information
Criterion; BIS, Barratt Impulsiveness Scale; C-DIS, Climate Distress and Interference
Scale; CFA, Confirmatory Factor Analysis; DSP, Dominant Social Paradigm;
ECO-SHADOW, Eco-consciousness, Conflict, Outcast, Spirituality-bodily practice,
Hope, Apathy, Doom, Overplay, Withdrawal; EFA, Exploratory Factor Analysis; FL,
Factor Loadings; NA, Negative affect; NEP, New Ecological Paradigm; PA, Positive
Affect; RMSEA, Root Mean Square Error of Approximation; SASSY, Six Americas
Short Survey.
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People can adopt a range of affect regulation strategies to manage their
emotional responses in daily life (Heiy and Cheavens, 2014). Classic
work on the taxonomy of affect regulation approaches has explored
ways to categorize affect regulation strategies (e.g., Aldao et al., 20105
Larsen, 2000; Lazarus and Folkman, 1984; Naragon-Gainey et al,,
2017; Parkinson and Totterdell, 1999). One of the most common
dimensions used for categorizing affective strategies is to distinguish
between cognitive (“ways to think about it”) and behavioral (“ways to
do something about it”) approaches (e.g., Larsen, 2000; Parkinson and
Totterdell, 1999). Given the relevance of both cognitive and behavioral
approaches, the current study examined them to understand how
people manage their responses to climate change. While there may
be hundreds of strategies in general, some affect regulation strategies
are more relevant than others in the specific context of climate change.
Therefore, we examined the affect regulation strategies most relevant
to climate change. Furthermore, meta-analytic reviews and other
empirical research have identified a connection between the use of
specific strategies and mental health, leading to two broad categories—
adaptive versus maladaptive (e.g., Aldao and Nolen-Hoeksema, 2012;
Aldao et al,, 2010). The adaptive approaches are thought to promote
wellbeing and are negatively associated with psychopathology (e.g.,
problem-solving and acceptance). In contrast, maladaptive approaches
are believed to hinder wellbeing and are linked to psychopathology
(e.g., avoidance and suppression). In the current work, we examined
potentially adaptive versus maladaptive strategies in the context of
climate change. Specifically, we were interested in two goals for
managing affective responses to climate change: first, to manage
personal wellbeing, and second, to promote climate action. We believe
both are necessary to make climate change efforts sustainable in the
long run.

Given that the realities of climate change can bring a variety of
emotional reactions in the community, what do we know about
effective ways of dealing with climate change? Very little is
understood about effective ways people regulate their emotions,
specifically in the context of climate change. A few researchers have
discussed aspects of regulatory efforts that may arise in response to
the climate change crisis. Building on the classic coping framework
(Carver et al., 1989; Lazarus and Folkman, 1984), Reser and Swim
(2011) proposed a two-phase model for understanding psychological
coping with climate change. They argued that, as a first phase, threat
appraisal involves assessing the impacts on oneself, family,
community, culture, and society, alongside available resources, to
determine risk probability and vulnerability. The second phase,
coping appraisal, evaluates possible responses and the capacity to
respond, considering self-efficacy, response efficacy, cost-benefit
analysis, constraints, and the strength of external support. Others
have also utilized the Lazarus & Folkman model to categorize
regulatory approaches into three categories: problem-focused,
emotion-focused, and meaning-focused (Homburg et al., 2007;
Jovarauskaite and Bohm, 2020; Ojala, 2012b; Ojala, 2013; Zaremba
et al., 20225 Carver, 2020). Accordingly, some people engage in
problem-focused coping, which is generally considered adaptive and
involves seeking information, social support, and undertaking
personal mitigation and adaptation actions. In contrast, people can
engage in emotion-focused coping, which is used to alleviate negative
emotions through distancing oneself from the issue, denial,
de-emphasizing the risks, or adopting an apathetic stance toward
climate change. Emotion-focused coping may lead to apathy and
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denial, hindering willingness to engage in pro-climate action
(Davidson and Kecinski, 2022; O'Neill and Nicholson-Cole, 2009;
Smith and Leiserowitz, 2014; Zaremba et al., 2022). Another process,
meaning-focused coping, involves regulating negative emotions
through reframing perspectives, finding meaning, revising personal
habits, or turning to spiritual comforts (e.g., Bradley et al., 2014).
Meaning-focused coping is considered a generally adaptive approach
to managing emotions, which may not necessarily extend to the
context of climate change.

Specifically, in the climate change context, qualitative interviews
(e.g., Zaremba et al., 2022) have found that people adopt a wide variety
of regulation efforts to manage their emotional experiences. A recent
cluster analysis found that individuals who were solution-focused
addressed the climate crisis through a combination of problem- and
meaning-focused strategies, whereas individuals who were avoidant
utilized meaning-focused strategies and de-emphasized the climate risks
(Rikner Martinsson and Ojala, 2024). Thus, individuals are shown to
adopt a combination of strategies to deal with climate change. Following
this literature, a recent framework (Kovacs et al., 2024) has also suggested
the role that affect regulation strategies play in motivating climate action.
They identified several affect regulation strategies that moderate climate
action, such as shifting focus, rumination, other blame, and acceptance
(Kovacs et al., 2024). Furthermore, other frameworks, such as Stern’s
coherent theory of environmentally significant behavior (Stern, 2000),
posit that engaging in pro-environmental behaviors is a complex
interaction between causal variables (e.g., environmental dispositions,
personal norms, perceived costs, and benefits), personal capabilities (e.g.,
literacy, resources, specific knowledge, and skills), contextual factors
(e.g., laws, available technology, social norms, supportive infrastructure),
and current routines. Similarly, Crandon et al. (2024) have argued that
experiences of climate anxiety are not necessarily maladaptive and have
recommended that other measures of regulatory efforts targeting climate
change emotions are needed to better understand adaptive and
maladaptive approaches. Together, the above frameworks suggest that
climate change-related regulatory processes do not occur in isolation;
instead, they are multifaceted and are informed by a combination of
cognitions, personal beliefs, attitudes, behaviors, and socio-
environmental factors.

1.2 Integrating affect regulation
approaches to manage reactions to the
climate crisis

In our integration of the literature on affect regulation and
climate change, we identified several approaches that can be broadly
discussed in three categories and are theoretically informed by
existing frameworks: proactive (e.g., Carver et al., 1989; Lazarus and
Folkman, 1984; Ojala, 2013; Reser and Swim, 2011), reactive (e.g.,
Carver et al., 1989; Lazarus and Folkman, 1984; Zaremba et al.,
20225 Reser and Swim, 2011), and stress-relief strategies (e.g., Carver
et al., 1989; Lohani et al., 2025b; Lohani et al., 2025a; Lohani et al.,
n.d.-b; Lohani et al., n.d.-a). We have highlighted instances where
existing theoretical literature directly informs an affect regulation
approach considered relevant in the context of climate change. In
the following section, we organize the main strategies of interest
that are pertinent to understanding regulatory efforts around
climate change.
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1.2.1 Proactive regulation

Proactive regulation broadly encapsulates active engagement in
managing emotions, especially by engaging with the climate change
challenges (Reser and Swim, 2011). Proactive strategies are also
similar to Lazarus and Folkman’s problem-focused and meaning-
focused strategies, as well as planning and active coping, as outlined
in Carver et al’s framework. In the context of climate change,
eco-consciousness has been frequently identified as a proactive
approach. Eco-consciousness includes recognizing the causes and
consequences of climate change and actively trying to do something
about it (Lohani et al, 2025a; Lohani et al., 2025b). At its core,
eco-consciousness is a collection of views that maintains the rights of
all living things, including nature, to be respected and protected
(Dunlap et al., 2000; Sanchez and Lafuente, 2010). Of particular
significance to eco-consciousness are a person’s environmental
worldviews and the importance of humans, nature, and the possibility
of an eco-crisis (De Groot and Steg, 2007; Dunlap et al., 20005
Kollmuss and Agyeman, 2002). This includes strategies to gain
objective knowledge about the dangers of climate change (Reser et al.,
2012; Zaremba et al., 2022) and the causes of global warming (Bord
etal, 2000; O'Connor et al,, 2002). It also involves connecting with
on€’s environment (Reser et al., 2012). These cognitive processes go
hand in hand with having a common concern for all (Zaremba et al.,
2022) and identifying who contributes to the climate change crisis,
including oneself and others (Kovacs et al., 2024; Zaremba et al,,
2022). This can be associated with feeling alarmed about the climate
crisis (Chryst et al., 2018) as well as frequent reflection on the state of
the climate change crisis (Duchi et al., 2020; Verlie, 2019). Such
concerns may also generate productive thought processes, such as
feeling moral engagement, trying to problem-solve, and “doing your
part” (Park and Ha, 2012).

Not surprisingly, individuals with significant eco-consciousness
are more likely to participate actively in pro-climate action
(Gkargkavouzi et al., 2018; Mathur and Kumari, 2013; Nisbet, 2009).
Furthermore, environmentally conscious people are mindful of the
effects of human actions on the environment. They strive to minimize
actions that have negative impacts (Mathur and Kumari, 2013).
Drawing from the affect regulation literature, problem-solving
cognitive processes may include planning ahead or taking actions to
address these challenges (Carver et al., 1989; Lohani et al., 2023). For
example, individuals may feel motivated to solve problems (Park and
Ha, 2012) and engage in sustainable behaviors (Bronfman et al., 2015;
Reser etal,, 2012). An example of targeting social networks is talking
to your social circle to promote sustainability (Jones and Lucas, 2023).
Problem-solving efforts can foster a positive outlook for the future
(Dietz et al, 2007) and enhance environmental efficacy (Li and
Monroe, 2019; Ojala, 2013), helping individuals—including young
people who represent future generations—feel more prepared and
empowered (Kelly et al., 2022; McMichael and Lindgren, 2011;
Zaremba et al., 2022). Related strategies to problem-solving entail
engaging in various active coping approaches, such as organized
activism, eco-advocacy, and volunteerism, to mitigate climate issues
(Herman, 2018; Zaremba et al., 2022). Therefore, several potential
affect regulation approaches exist for individuals to effectively regulate
affect and sustainability efforts in the face of climate challenges.

Another proactive approach is hope, a way of discovering
solutions to tackle the challenges of climate change. Hope entails
believing in the possibility of positive future climate outcomes
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achievable through collective actions, including individual efforts and
more powerful societal initiatives (Janney et al., 2025; Ojala, 2012a,
2015; Lohani et al., 2025b; Lohani et al., 2025a; Lohani et al., n.d.-a).
Although classic affect regulation and coping models do not directly
refer to hope, climate scientists have discussed hope as a means to
manage climate distress (e.g., Ojala, 2012a, 2015). It is akin to a growth
mindset, reflecting optimism about the potential to change things
about the world (Duchi et al., 2020). However, hope also acknowledges
the inevitability of consequences and the uncertainty surrounding
climate change resolution (Janney et al., 2025; Ojala, 2015; Ojala,
2012b; Ojala, 2012a; Ojala, 2023; Ojala, 2016; Zaremba et al., 2022;
Zummo et al,, 2025). Encouraging constructive hope proves pragmatic
and advantageous in combating climate change. For most people,
hope can entail the development and implementation of active
pathways toward addressing climate change, in line with personal
attributes to promote sustainability efforts (Ojala, 2015, 2023;
Snyder, 2000).

1.2.2 Reactive regulation

Unlike proactive forms of regulation, reactive regulation entails
unhelpful ways of managing one’s responses to climate change, which
can vary widely across individuals depending on their personal
perceptions of the climate change crisis (based on Reser and Swim,
2011 model of climate change). Some approach the topic with apathy,
while others may experience it as an unmanageable crisis. Below,
we describe several types of approaches that may sometimes help
people feel better, but they may be unhelpful in facilitating climate
action. Apathy involves cognitions and behaviors of disbelief and
indifference toward science-based facts about climate change (Lohani
etal,, 2025b). It includes cynicism and skepticism toward the scientific
consensus on anthropogenic contributions to climate change (Ding
etal, 2011). Related to apathy are any efforts to belittle, minimize, or
trivialize the trajectory of climate change (Ding et al., 2011). Another
aspect of apathy is being detached, unconcerned, or neglectful of the
urgency and extent of climate change (Davidson and Kecinski, 2021).
A distinct form is emotional denial, which has been recognized in the
classic coping framework (Carver et al., 1989) and entails difficulty in
processing or managing any emotions related to climate change (Reser
and Swim, 2011).

In contrast to apathy, people may also experience dysregulated
emotions due to climate change, as suggested by previous models,
including reactive regulation (Reser and Swim, 2011) and the
emotion-focused coping model (Lazarus and Folkman, 1984). One of
the extreme approaches can lead to feelings of doom, which includes
perceptions that climate change problems are too big and unavoidable,
rendering one’s efforts to make a difference as meaningless. A lack of
effective ways to deal with the climate change crisis may make it feel
like a lost cause (Zaremba et al., 2022). The inevitability of climate
change can cause feelings of helplessness and powerlessness in the
ability to do something, resulting in climate despair and a lack of
action (Reser et al.,, 2012).

Another form of dysregulation is conflict, which includes struggles
to align oné’s behaviors with oné’s beliefs on climate change (i.e.,
cognitive dissonance). Although there is no classic model that directly
captures it, recent work has acknowledged that people may experience
conflict due to climate change challenges (e.g., Agoston et al., 2022;
Clayton and Karazsia, 2020). For example, failing to act in a climate-
friendly manner despite believing in climate change can generate
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feelings of inadequacy, self-blame, and despair (Agoston et al., 2022).
Related strategies are wishful thinking (Clayton and Karazsia, 2020)
and procrastination regarding climate-friendly  activities
for sustainability.

Another dysregulated emotional effort entails dealing with feeling
like an outcast, which can arise when individuals feel socially isolated
and alienated in their personal perspectives on climate change, leading
to a need to separate from others (Zaremba et al., 2022). As in classic
affect regulation and coping literature, seeking social support is an
important way of managing one’s distress (Carver et al., 1989; Folkman
et al,, 1986). While social support can provide a strong buffer, a lack
of social support can generate feelings of impairment and an inability
to engage in open conversations (i.e., stonewalling; Choo, 2017;
Hornsey and Fielding, 2019) or reliance on substance abuse activities
(Carver et al., 1989; Tomassini et al., 2024) to cope with intense
dysregulated emotions around climate change.

A common unhelpful strategy in affect regulation and coping
literature is withdrawal (and forms of avoidance), when individuals
can adopt cognitive and behavioral approaches to avoid dealing with
climate change (Lohani et al., 2025a). It is similar to mental and
behavioral disengagement in Carver’s coping model and escape-
avoidance in Lazarus and Folkman’s framework. Accordingly, in the
context of climate change, an example is information avoidance
(Zaremba et al., 2022), which involves efforts to disengage from
climate change-related details. Another strategy is experiential
avoidance (Bradley et al., 2014; Kovacs et al., 2024; Lohani et al,,
2025b; Lohani et al., 2025a), which entails ignoring emotions related
to climate change. Efforts can also be made to explicitly suppress any
experience or display of emotions in response to climate change
thoughts or conversations (Bloodhart et al., 2019; Kovacs et al., 2024;
Norgaard, 2006). Another related approach can be a failure to accept
(Lohani et al., 2020) the emotional significance of climate change. As
such, individuals could also do something else to focus away from the
climate change crisis and on themselves. Self-distraction (Armstrong
et al., 2025; Kovacs et al., 2024; Lohani et al., 2022; Lohani et al., 2025a;
Lohani et al., n.d.-b; Lohani et al., n.d.-a) away from engaging with
climate change challenges and instead focusing on something else,
such as exercising or spending quality time with others, could help
reduce negativity. At other times, individuals may withdraw because
they lack the resources or skills necessary to actively address the
climate crisis, leaving them with limited coping options (Davidson
and Kecinski, 2021). These efforts are generally targeted at managing
on€’s emotions around climate change, with varied success in
supporting one’s wellbeing.

1.2.3 Stress-relief approaches

In addition to proactive and reactive forms, the literature on
classic affect regulation strategies suggests several stress-relief
approaches people may adopt to regulate their affect. Spiritual-
bodily practices can include a variety of behaviors and cognitive
approaches to achieve this goal. They encapsulate the idea of
finding comfort and calm through spiritual practices—such as
religion, prayer, and meditation—to seek support and recover
from negativity (Lohani et al., 2025b). For instance, classic
literature on coping has talked about finding comfort in religion
(Carver et al., 1989) or reducing stress by immersing oneself in
nature (Berto, 2014). Such stress-relief practices can also promote
climate action (Pihkala, 2022b). Spirituality has also been
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considered a meaning-focused coping (Ojala, 2012b). Indeed, a
recent study found that community members (Lohani et al,
2025b) and students frequently utilized religious practices to
regulate their affect and manage climate distress (Lohani et al.,
2025a). Furthermore, religious responses to climate change that
frame humans as part of nature have been suggested to promote
hope and engagement (White, 2018). Another non-spiritual
approach involves exercise and relaxation techniques, which have
been shown to be effective in regulating climate distress (Bernard
etal, 2022). Indeed, a recent study revealed that students learning
about climate change found exercise, yoga, and other relaxation
techniques to be effective in dealing with climate change stressors
(Lohani et al., 2025a).

In contrast, the use of humor as a stress-relief strategy can help
neutralize negative emotions. Humor (or overplaying) can help make
an extremely difficult situation more manageable, including climate
change (Carroll-Monteil, 2023; Christie and Moore, 2005; Kaltenbacher
and Drews, 2020). Humor can be an avoidant regulation strategy used
to minimize a problem for momentary emotional relief (Simione and
Gnagnarella, 2023). In the context of climate change, humor has been
found to decrease the perceived risk of the climate crisis (Skurka et al.,
2018), raising concerns about its potential to disrupt pro-climate
action. However, humor can also be a more active or approach-oriented
coping strategy that prioritizes long-term wellness by reframing a
stressor to make it more manageable (Simione and Gnagnarella, 2023).
This is similar to cognitive reappraisal (also considered a kind of
meaning-focused coping; Ojala, 2012b), which focuses on changing the
appraisal of the situation to deal with the climate crisis (Kovacs et al.,
2024). Another frequently utilized affect regulation strategy involves
modifying potentially stressful situations (Sheppes et al., 2015). In the
context of climate change, relocating could be a behavioral approach to
managing climate challenges (Seebauer and Winkler, 2020; Stone,
2012; Thornton et al,, 2014). Overall, all the self-soothing approaches
are focused on improving or maintaining wellbeing, with a feeling of
hope, particularly supporting climate action (Janney et al., 2025;
Lohani et al., 2025b; Lohani et al., n.d.-a; Zummo et al., 2025).

1.3 The current study

Following the literature reviewed thus far, the current work aimed
to gain a thorough understanding of the possible regulatory approaches
targeting climate change. Given the diverse nature of strategies
employed, it was necessary to examine a broad range of both cognitive
and behavioral approaches to regulate affective responses toward
climate change. However, one existing framework did not capture this
content, and thus integration from several models was necessary. In
the current research, we expand on existing frameworks that we found
relevant to this conversation, adopting a more exhaustive approach by
drawing on traditional affect regulation and climate change literature.
These strategies extend beyond those commonly identified in previous
literature discussed thus far. The overarching goal of the current
research was to develop a comprehensive understanding of how people
manage their responses to the pressing issue of climate change. To
achieve this goal, we developed an inventory to measure common
approaches people may use to manage their reactions to climate change.

Based on the background literature discussed in Sections 1.1 and
1.2 (e.g., Homburg et al., 2007; Jovarauskaite and B6hm, 2020; Lazarus
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and Folkman, 1984; Ojala, 2013; Reser and Swim, 2011; Zaremba
etal., 2022), several strategies were identified with the expectation that
they could overlap. Given the research gap with no single existing
framework capturing diverse affect regulation strategies in the context
of climate change, we adopted a multiple-phase approach that
included starting from a much larger number of strategies and then,
based on factor analysis metrics, retaining the more relevant strategies.
To do this, best practices from exploratory factor analysis were
adopted after data collection to determine the underlying structure of
affect regulation in the context of climate change (Costello and
Osborne, 2005; Kline, 2015; Schreiber et al., 2006; Tabachnick and
Fidell, 2019). This process of scale development led to the
ECO-SHADOW inventory, an acronym that captures the nine factors
that were found—Eco-consciousness, Conflict, Outcast, Spirituality,
Hope, Apathy, Doom, Overplay, and Withdrawal. Following the
protocol for new inventory development, we also conducted reliability
and validation steps; details are provided in the Results section.

2 Methods
2.1 Participants

A total of 594 participants with a mean age of 21.9 years (age
range was 18-48 years old) completed this study. Of these, 67.68%
were females, 24.92% were male, 1.3% were transgender, and 2.4%
reported other. The ethnic breakdown was as follows: 0.84% American
Indian/Alaskan, 1.18% African American, 8.75% Asian, 66.67%
Caucasian, 8.25% Multiracial, 0.51% Native Hawaiian, 3.20% Pacific
Islander, and 9.09% others. Convenience sampling was used to collect
data from the university’s participant pool, resulting in a relatively
decent sample of young adults (the population of interest) enrolled in
an undergraduate degree at the University of Utah.

Two attentional checks were included within the surveys to ensure
that participants were engaged in the survey. If participants got either
wrong, we removed their data completely and did not utilize it for the
analysis reported in the Results section. Initially, we had 594
participants, and after removing 4.71% of participants who failed the
attentional check, 566 participants remained. No specific exclusion
criteria were applied beyond attention check failure. Our sample size
was guided by common recommendations for factor analysis (e.g., 10
participants per item), ensuring adequate power for the planned
exploratory factor analysis.

2.2 Measures

Existing measures were included to examine the validity of the
developed ECO-SHADOW inventory. The following established
measures were used to evaluate convergent and divergent validity for
the independent factors within the inventory.

2.2.1 Climate distress and interference scale

The Climate Distress and Interference Scale (C-DIS; Guan et al.,
2024) adapts the Acceptance and Action Questionnaire (AAQ-II;
Bond et al, 2011) to measure climate distress and experiential
avoidance and psychological inflexibility in the context of climate
change (Guan et al,, 2024). The C-DIS shortens the AAQ-II to 7 items,
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which focus on managing climate-related distress. The questionnaire
has a maximum summed score of 24 and a minimum of 0, with higher
scores indicating greater climate-related distress and experiential
avoidance (Guan et al., 2024). In the current study, the C-DIS had a
mean of 1.9 (SD = 0.85) and good reliability, and a Cronbach’s alpha
of 0.89.

2.2.2 Screener for climate anxiety and depression

The Screener for Climate Anxiety and Depression (Uppalapati
et al., 2023) was used to assess anxiety and depression symptoms
related to global warming. It modifies the two items of the Generalized
Anxiety Disorder subscale (GAD-2; Kroenke et al., 2007) and the
Patient Health Questionnaire (PHQ-2; Kroenke et al, 2003)
depression screener. The sum of the first two items can range from 0
to 6, with a 3 or higher indicative of a generalized anxiety disorder
related to global warming. The sum of the last two items can range
from 0 to 6, with a 3 or higher indicative of depression related to
global warming. In the current study, this measure had a mean of 1.2
(SD = 0.41), good reliability, and a Cronbach’s alpha of 0.82.

2.2.3 New ecological paradigm

The Revised New Ecological Paradigm (NEP; Dunlap et al., 2000),
improved from Dunlap & Van Liere’s New Ecological Paradigm
(Dunlap and Van Liere, 1978), is an instrument that measures
environmental concern and beliefs about humanity’s relationship with
nature using 15 Likert items (De Groot and Steg, 2007). The New
Ecological Paradigm is a perspective that emphasizes the
interdependence of humanity and nature. It represents an ecological
worldview that asserts that humans should coexist harmoniously with
nature and have a responsibility to maintain a balance between the
environment and anthropogenic change. This perspective is indicated
through agreement with the odd-numbered items on the NEP
instrument. The NEP scale had a mean of 4 (SD=0.6) and a
Cronbach’s alpha of 0.72.

By contrast, the Dominant Social Paradigm (DSP) suggests that
humans are dominant over nature and, therefore, have the right to use
and control nature for societal advancement. From this perspective,
environmental damage is justified if it leads to technological
breakthroughs or economic growth, which is indicated by agreement
with the even-numbered items on the NEP instrument (Anderson,
2012). The DSP scale had a mean of 2.7 (SD = 0.71) and a Cronbach’s
alpha of 0.74.

2.2.4 Six Americas short survey

The Six Americas Short Survey (SASSY; Chryst et al., 2018)
divides Americans into six distinct audience segments based on
beliefs, attitudes, and behaviors regarding climate change. The six
groups include Alarmed, Concerned, Cautious, Disengaged, Doubtful,
and Dismissive and are placed on a spectrum where the Alarmed
group represents Americans who have the highest belief in and
concern about climate change, as well as the strongest motivation to
engage in mitigative behaviors. On the opposite end, the Dismissive
group consists of Americans with the lowest belief in and concern for
climate change paired with active opposition to mitigative behaviors.
The original 36-item survey (Maibach et al, 2011), previously
condensed into the 15-item reduced discriminant model tool, was
further reduced to just four items (Chryst et al., 2018) by identifying
and verifying the top four variables. SASSY was demonstrated to
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successfully divide Americans into six groups with an accuracy rate of
about 70% (Chryst et al., 2018). SASSY had a mean of 2.9 (SD = 1.3)
and good reliability, with a Cronbach’s alpha of 0.81.

2.2.5 Barratt impulsiveness scale—brief

The Barratt Impulsiveness Scale (Barratt, 1975; Coutlee et al,
2014) measures attentional, motor, and non-planning impulsiveness.
Through the use of factor analysis, the original 30-item scale was
reduced to 13 items that were most effective at measuring the three
types of impulsiveness (Coutlee et al., 2014). The items are measured
on a four-point Likert scale with a composite score range of 13 to 52.
After reverse coding relevant items, a higher score represents greater
impulsivity, while a lower score represents lower impulsivity. Three
sub-scales can be calculated—attention, motor, and non-planning. The
attention subscale (M =3.1, SD=0.57, Cronbach’s alpha = 0.73)
assesses the inability to pay attention, measured using five items.
Sub-scores range from 5 to 20, with higher scores after reverse coding
indicating greater attention impulsivity. Motor subscale (M =2,
SD = 6.8, Cronbach’s alpha = 0.84) measures acting without thinking,
using four items. Sub-scores range from 4 to 16, with higher scores
after reverse coding indicating greater motor impulsivity.
Non-planning subscale (M = 3.2, SD = 0.7, Cronbach’s alpha = 0.82)
assesses the inability to plan ahead for the future, measured using four
items. Sub-scores range from 4 to 16, with higher scores after reverse
coding indicating greater non-planning impulsivity.

2.2.6 Positive and negative affect scale

A modified version of the Differential Emotion Scale (Watson and
Clark, 1994; Watson et al., 1988) was used to measure the experience
of positive and negative affect in response to climate change (Lohani
et al., 2025b; Lohani et al, n.d.-b). Participants were informed:
“Thinking about climate change may or may not be emotionally
challenging. Does thinking about climate change make you feel any of
the following?” The negative words included anxious, grief, angry/
outraged, disgusted, depressed, sad, hurt, afraid/scared, hopeless,
ashamed, frustrated, powerless, guilty, worried, stressed, and despair.
The positive words included optimistic, inspired, happy, hopeful, and
interested. Participants rated each emotional word on a scale of Not at
all to Extremely. An average score for each category of words was
calculated. The negative affect had a mean of 2.7 (SD=1.1) and a
Cronbach’s alpha of 0.96, while the positive affect had a mean of 2.00
(SD =0.73) and a Cronbach’s alpha of 0.75. The averaged score for
negative and positive words assesses unpleasant and pleasant feelings
related to climate change, respectively.

2.3 Item selection for the ECO-SHADOW
measure

To establish the content validity of the initial item pool,
we employed a multi-step, qualitative process grounded in theory and
expert judgment. Item generation began with an extensive review of
the literature. Several approaches were adopted to identify items to
assess different strategies relevant to how people may process and cope
with climate change. These strategies included beliefs, values,
cognitions, behaviors, and socio-environmental factors. To create a
comprehensive measure, first, items were drawn from existing
measures, including some existing items (Ahmed et al., 2015; Carver
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et al., 1989; Folkman et al, 1986; Garnefski and Kraaij, 2006;
Grommisch et al., 2020; Kalokerinos et al., 2017; Medland et al., 2020;
Nisbet and Zelenski, 2013; Ojala, 2012b; Ojala, 2012a; Radakovic et al.,
2020; Raes et al., 2011; Reser et al., 2012; Thompson and Barton, 1994;
Valquaresma et al., 2022). Second, other items were drawn from
neutral contexts and adapted to the climate change context. That is, if
items for a more generic context existed (e.g., “When I feel inadequate
in some way, I try to remind myself that feelings of inadequacy are shared
by most people” from Self-Compassion Scale — Short Form; Raes et al.,
2011), they were adapted to the climate change context, (e.g., “When
I feel inadequate in dealing with climate change challenges, I try to
remind myself that feelings of inadequacy are shared by most people”).
Similarly, when the items were from another specific context (e.g., “S/
he is indifferent to what is going on around him/he”; see the Brief
Dimensional Apathy Scale; Radakovic et al., 2020), they were adapted
to the climate change context (e.g., “I've been feeling indifferent to what
is going on with climate change”). Third, when no existing items were
available for several strategies, those items were created. This process
informed the development of an initial pool of items intended to
capture the core dimensions and nuanced aspects of the construct.
Items were written to be conceptually clear, theoretically grounded,
and appropriate for the target population.

Following item generation, three subject matter experts—including
researchers in affect regulation and climate change—reviewed the item
pool. These experts assessed each item for conceptual relevance, clarity,
representativeness, and potential redundancy. Rather than relying on
quantitative indices, we used a qualitative approach to emphasize rich,
contextualized feedback and theoretical alignment. Expert feedback
was collected via written commentary and collaborative discussions.
Pilot testing was conducted with five individuals to get qualitative
feedback on items in terms of fit and clarity. Based on this input, items
were revised, removed, or refined across two rounds of review.
Accordingly, items were revised and improved before starting data
collection for psychometric purposes, which is reported in the current
manuscript. The current work focused on ensuring comprehensive
coverage of constructs and eliminating redundancy. Additionally, we
refined language clarity and ensured that items were understandable
and appropriate for the intended respondent group. This iterative
process enhanced the conceptual coherence and content validity of the
final item set used in the subsequent empirical phases of the study.

The total number of original items was 124 (as some strategies had
more than one item associated with them). Fourth, we utilized
psychometric information to refine the items that capture the
construct of affect regulation in the climate change context. This
included the removal of items that were below recommended
thresholds and the retention of items that contributed to the inventory.
Additional item processing and data analysis steps are outlined in
Sections 2.5 and 3.2, which describe the statistical approaches used to
reduce the final number of items to 65; Table | presents the individual
items of the ECO-SHADOW inventory. Following the removal of less
relevant items, the remaining items provided a more reliable
representation of the underlying construct.

2.4 Procedure

All procedures for this study were in accordance with the
Institutional Review Board of the University of Utah. Before starting
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the study, all participants provided their written informed consent by
signing the approved consent form. Based on existing work, items for
the new measure were generated or adapted for the context of
climate change.

Before participants started filling out the ECO-SHADOW
inventory, respondents first read an introductory text that described
some facts about climate change specific to the state where the
responders lived (see Appendix). The purpose of this introductory text
was to ensure all participants were thinking about climate change
before they responded to the ECO-SHADOW inventory. Participants
read the following introduction: Thinking about the impacts of [State’s/
Regions name] changing climate may or may not be emotionally
challenging. The following survey aims to explore how people typically
respond to climate change in their lives. Given, there are lots of ways,
we are interested in your responses to climate change. The following
sections of this survey will present several possible ways. We want to
know to what extent you have been doing what the item says, i.e., how
much or how frequently” After participants completed the inventory,
they also completed some existing measures to examine validity,
followed by some demographic questions. Participants completed all
questions online via a Qualtrics survey in one sitting. It took
participants between 30 and 45 min to complete the entire study. The
items were randomized across participants to reduce the effect of
potential fatigue.

2.5 Data analysis plan

Given that we did not expect a fixed number of factors,
Exploratory Factor Analysis (EFA) was conducted, and best practices
suggested for this technique were followed (Costello and Osborne,
2005; Kline, 2015; Schreiber et al., 2006; Tabachnick and Fidell, 2019).
The psych R package (Revelle and Revelle, 2015) was used to conduct
EFA with principal axis factoring (which is robust to violations of
normality assumptions; Fabrigar et al., 1999) and promax rotation
(because affect regulation factors were expected to be correlated; Ford
et al, 2019). We determined the eigenvalues and a scree plot to
examine the potential number of factors. Factor loadings were
analyzed using the factanal function in the psych R package. The
significance level of alpha < 0.05 was set as the criterion. Several steps
were followed to finalize the items within each factor. The factor
loadings (FL) were reviewed for items that had low loadings (<0.3) or
high cross-loadings. Any items that had factor loadings below the
predetermined threshold were dropped from the model.

Next, Structural Equation Modeling (SEM) using lavaan (Rosseel
et al, 2017) and semPlot (Epskamp et al, 2022) packages was
conducted to compare the Initial model to the Reduced model after
items were dropped to improve reliability. For validity testing, a
method robust to multivariate assumptions was utilized, called the
maximum likelihood robust (MLR) estimator in the lavaan package
(Rosseel et al., 2017). An estimated latent correlational analysis was
conducted to examine convergent and divergent validity; see Table 2.

Model comparisons helped select the final model. The reliabilities
based on Cronbach’s alpha were examined, and the alignment of each
item with the underlying construct as represented by the factor was
evaluated. We also ensured that removing an item still maintained a
factor’s reliability and practical relevance. SEM was also used to
conduct validity comparisons with existing measures.
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TABLE 1 The ECO-SHADOW items with factor loadings (FL), communalities (h?), and unique variance (u?).

# Strategy descriptor Item FL  h? u?
Factor 1: Eco-consciousness

1.01 Information seeking T've been searching for information about what I as an individual can do. 0.84 0.68 0.32
1.02 Problem-focused-coping self I've been thinking about what I myself can do. 0.82 0.68 0.32
1.03 Problem-focused-coping social | I've been talking with my family and friends about what one can do to help. 0.78 0.59 0.41
1.04 Planning T've been thinking hard about what steps to take. 0.75 0.62 0.38
1.05 Eco-advocacy T've been encouraging people around me to become more aware of environmental issues. 0.71 0.59 0.41
1.06 Active-coping When considering the challenges of climate change, I feel it is important to look for things that I can 0.67 0.62 0.38

address and change in my everyday life.

1.07 Rumination T've been thinking about the climate change issues again and again. 0.54 0.62 0.38

1.08 Eco-consciousness cognitive Climate change has forced me to change the way I think about and view how we live in and use our 0.52 0.6 0.4

natural environment in [state]/region.

1.09 Sustainable-behavior T've been trying to reduce my behaviors that contribute to climate change. 0.52 0.39 0.61
1.1 Reflection T've been continually thinking about what was bothering me, specifically about climate change. 0.48 0.6 0.4
1.11 Connect with Environment T always think about how my actions affect the environment. 0.46 0.4 0.6
1.12 Significance T've been thinking about all the different things in my life that climate change would impact. 0.45 0.54 0.46
1.13 Moral-engagement I feel a moral duty to do something about climate change. 0.42 0.5 0.5
1.14 Volunteerism T've been trying to connect with efforts that would help address climate change. 0.41 0.46 0.54
1.15 Environmental-efficacy T've been feeling that I can do something about climate change. 0.4 0.39 0.61
1.16 Cognitive-reappraisal T've been thinking of other ways to interpret the climate change problems. 0.38 0.34 0.66
1.17 Concerned It has been upsetting me that there seems to be so little that I can do to address environmental 0.36 0.57 0.43

problems such as climate change.

1.18 Change-of-habitat T have seriously thought about alternative places to live because of the increasingly evident impacts of 0.36 0.33 0.67

climate change.

Factor 2: Conflict

2.01 Cognitive dissonance When it comes to climate change, I feel that my thoughts and actions are contradictory. 0.52 0.39 0.61
(behavioral)

2.02 Cognitive dissonance T've been experiencing mental conflict because my climate change beliefs do not line up with my 0.51 0.39 0.61
(cognitive) actions.

2.03 Ambivalence Even though I believe in climate change, I do not feel that I am able to act sustainably and live an 0.48 0.41 0.59

environmentally friendly life.

2.04 Wishful-thinking T've been wishing I behaved more sustainably. 0.46 0.49 0.51
2.05 Procrastination T've been putting off doing environmentally friendly behaviors that can be done. 0.36 0.26 0.74
2.06 Self-blame I've been blaming myself for issues happening with climate change. 0.33 0.38 0.62

Factor 3: Outcast

3.01 Isolated T've been feeling alone and isolated in my concerns about climate change. 0.62 0.5 0.5
3.02 Social exclusion T've been feeling left out because of my beliefs about climate change. 0.62 0.43 0.57
3.03 Impairment My concerns about climate change have been undermining my ability to get work done up to my 0.45 0.43 0.57
potential.
3.04 Substance-abuse T've been using alcohol or other drugs to make myself feel better about climate change problems. 0.43 0.27 0.73
3.05 Alienated T've been engaging in environmental volunteerism. 0.43 0.37 0.63
3.06 Stonewalling T've been refusing to have a discussion about climate change. 0.43 0.3 0.7
3.07 Hesitation T've been hesitant to share my true feelings about climate change with others. 0.42 0.32 0.68

Factor 4: Spiritual-bodily practices

4.01 Religious belief T've been trying to find comfort in my religion or spiritual beliefs. 0.92 0.84 0.16

4.02 Prayer-meditation T've been praying or meditating. 0.87 0.77 0.23

4.03 Relaxation T've been trying to take deep breaths or exercise. 0.34 0.3 0.7
(Continued)
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TABLE 1 (Continued)

# Strategy descriptor ltem FL  h*  u?
Factor 5: Hope
5.01 Hope-Scientists T have faith in scientists and people engaged in environmental organizations to come up with a 0.72 0.53 0.47
solution in the future.
5.02 Hope-Humanity T have faith in humanity; I believe we together can do something about climate change. 0.71 0.56 0.44
5.03 Hope-Solution T've been thinking that the climate change problem will be solved in the future. 0.71 0.51 0.49
5.04 Rational Optimism T've been thinking that even though climate change is a big problem, one has to have hope. 0.65 0.5 0.5
Factor 6: Apathy
6.01 Downplay T've been thinking that the climate change threats have been exaggerated. 0.78 0.65 0.35
6.02 Apathy I do not care about climate change. 0.67 0.48 0.52
6.03 Belittle T've been thinking that the problem of depletion of natural resources is not as bad as many people 0.67 0.41 0.59
make it out to be.
6.04 Irrelevance I cannot be bothered to care about climate change. 0.65 0.47 0.53
6.05 De-emphasizing I feel that nothing serious will happen during my lifetime. 0.65 0.47 0.53
6.06 Perspective-taking T've been thinking that the climate change problem has not been too bad compared to other things. 0.57 0.46 0.54
6.07 Indifference T've been feeling indifferent to what is going on with climate change. 0.56 0.38 0.62
6.08 Skepticism T've been thinking that climate change is due to Earth’s natural cycles, so humans can have little 0.48 0.34 0.66
influence on it.
6.09 Low-priority T've been thinking that our society has many other challenges that need to be prioritized. 0.43 0.33 0.67
6.10 Denial (emotional) I say to myself, “This is not real” 0.41 0.31 0.69
Factor 7: Doom
7.01 Overwhelmed T've been thinking that climate change problems seem too big for me to do anything about. 0.86 0.75 0.25
7.02 Purposeless T've been thinking that my efforts on climate change are too small to make a difference. 0.82 0.68 0.32
7.03 Meaningless I feel there is little meaning in the things I do, and it will not make a difference in addressing climate 0.53 0.4 0.6
change.
7.04 Limited T've been thinking that it is not that I do not care, I just have a lot of other challenges to deal with. 0.43 0.32 0.68
7.05 Powerless T've been feeling helpless and I do not know how to overcome the climate change problem. 0.41 0.53 0.47
7.06 Lost-cause I think the environmental destruction is unavoidable and I do not think that things will get better. 0.38 0.34 0.66
7.07 Other-blame T've been feeling that the cause of climate change lies with others, such as policymakers, corporations, 0.35 0.38 0.62
people in power, and the media.
Factor 8: Overplay
8.01 Humor T've been making fun of the situation. 0.93 0.87 0.13
8.02 Mocking T've been making jokes about it. 0.88 0.79 0.21
Factor 9: Withdraw
9.01 Experiential avoidance T've been trying to avoid thinking about climate change-related feelings and problems. 0.54 0.46 0.54
9.02 Worry (universal) T've been worrying about myself, my relatives, future generations, animals, and nature 0.47 0.63 0.37
9.03 Self-distraction T've been turning to work or other activities to take my mind off issues related to climate change. 0.44 0.36 0.64
9.04 Catastrophizing T've been continually thinking how horrible the situation is. 0.44 0.37 0.63
9.05 Information avoidance T've been trying to avoid information about climate change issues. 0.37 0.54 0.46
9.06 Nonacceptance T've been unable to accept how bad the climate change problems have become. 0.37 0.28 0.72
9.07 Suppression T've been making an effort to hide my feelings. 0.33 0.38 0.62
9.08 Behavioral Self-distraction T've been doing something to think about climate change less, such as going to movies, watching TV, 0.33 0.2 0.8
reading, daydreaming, sleeping, or shopping.
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3 Results
3.1 Preliminary analysis

Before conducting EFA, the factorability of the dataset was
assessed using the Kaiser-Meyer-Olkin (KMO) measure and Bartlett’s
test of sphericity (Bartlett, 1954). The overall KMO value was excellent
(KMO = 0.91), indicating that the sample was adequate for factor
analysis (Kaiser, 1974). Additionally, the majority of items had
individual KMO values above 0.80, suggesting strong item-level
sampling adequacy; only two items fell below the generally accepted
threshold of 0.70, indicating that they may contribute less to shared
variance among the items. Bartlett’s test of sphericity was statistically
significant, y*(630) = 8436.80, p < 0.001, rejecting the null hypothesis
that the correlation matrix is an identity matrix. Together, these results
support the suitability of the data for conducting EFA. Among
assumptions, normality was not met; therefore, we used principal axis
factoring, which is robust to violations of multivariate assumptions
than the Maximum Likelihood method (Fabrigar et al., 1999; Costello
and Osborne, 2005).

3.2 Exploratory factor analysis

EFA was conducted to examine the eigenvalues, the scree plot, and
determine the factor structure. To guide item retention during EFA,
we followed widely accepted methodological guidelines. Specifically,
items were retained if they exhibited a primary factor loading of at
least 0.40, and items with cross-loadings > 0.30 on more than one
factor were excluded to ensure discriminant validity and factor clarity
(Costello and Osborne, 2005; Tabachnick and Fidell, 2019). These
threshold levels were selected to strike a balance between statistical
rigor and the interpretability of the factor structure. Decisions
regarding item retention were informed by both empirical criteria and
theoretical alignment with the construct being measured. Inspection
of the correlation matrix revealed many coefficients above 0.30,
supporting sufficient inter-item correlations.

After dropping items that did not meet the 0.30 loading threshold,
we evaluated two models using SEM: an Initial model including all
items, and a Reduced model containing only items that exceeded the
threshold. The Initial model, based on the original item set, generated
suboptimal fit statistics, x?(2439) = 7515.20, p <0.0001, Akaike
Information Criterion (AIC) =103,161, Bayesian Information
Criterion (BIC) =103,980, and Root Mean Square Error of
Approximation (RMSEA) = 0.061, indicating potential
misspecification (Brown, 2015; Hu and Bentler, 1999). Guided by both
Cronbachs alpha and factor loadings, items with weak performance,
below the threshold, were removed, resulting in the reduced model.
This Reduced model demonstrated improved fit: y*(1979) = 6294.27,
p <0.0001, AIC = 93,643, BIC = 94,363, and RMSEA = 0.062. These
results suggest that the Reduced model with the refined item set more
consistently captured the intended latent constructs.

The model comparison revealed a significant improvement in
model fit with the Reduced model based on the metric comparisons:
(1) Chi-square difference, ¥ piference(460) = 1,221, p < 0.0001; This
indicated that the Reduced Model was significantly better than the
Initial model, as the lower chi-square value indicates a better fit. (2)
AlCpiference = 9,518, a lower AIC indicates a better trade-off between
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model fit and complexity, favoring the Reduced Model. (3)
BICpifterence = 9,617; Like AIC, a lower BIC suggests that the Reduced
Model is better when considering both model fit and complexity. (4)
RMSEA pifierence = 0.054; The RMSEA value for the Reduced Model was
lower than the Initial model, indicating a better model fit. Thus, based
on these model-fit comparisons, the Reduced model with fewer items
was a better fit for explaining the data than the Initial Model, and was
chosen as the final model. The comparison of these models was helpful
in refining our measurement tool to enhance their validity and
reliability (Kline, 2015; Schreiber et al., 2006).

The means and standard deviations (SDs) for each of the scales of
ECO-SHADOW are reported in Table 3. On a 5-point Likert scale, a
mean of 3 suggests a balanced distribution of responses. Extremely
high or low means may indicate ceiling or floor effects, which we did
not observe in these data. An SD around 1.0 on a 5-point Likert scale
is generally acceptable, implying a reasonable spread of responses. A
very low SD could suggest that most respondents provided similar
answers, which may reduce the variability needed for a reliable scale.
The factor loadings and items are reported in Table 1. We removed
items with factor loadings or cross-loadings below 0.3. The retained
items, representing more than 60 strategies, were found to align with
and be informed by theoretical literature. See the column “Strategy
Descriptor” in Table 1 for the strategies represented by each retained
item. The underlying factor structure best represented by the final
affect regulation strategies is described below, and the intercorrelations
are shown in Table 4.

3.3 The finalized ECO-SHADOW factors

Based on the underlying strategies, the following nine
ECO-SHADOW factors were identified (see Tables 1, 5 for details):
(1) Eco-consciousness which is a proactive, problem-focused, and
meaning-focused approach informed by past work (e.g., Bronfman
et al,, 2015; Carver et al., 1989; De Groot and Steg, 2007; Dietz et al.,
2007; Duchi et al., 2020; Verlie, 2019; Dunlap et al., 2000; Gkargkavouzi
et al,, 2018; Herman, 2018; Lazarus and Folkman, 1984; Lohani et al.,
2025b; Lohani et al., 2025a; Li and Monroe, 2019; Mathur and Kumari,
2013; Nisbet, 2009; Kelly et al., 2022; Kollmuss and Agyeman, 2002;
Kovacs et al., 2024; Dunlap et al., 2000; Sanchez and Lafuente, 2010;
Ojala, 2013; Park and Ha, 2012; Reser et al., 2012; Zaremba et al,,
2022). (2) Conflict entails a reactive affect regulation approach that
reflects maladaptive strategies that are a mismatch between intention
and action around climate change (e.g., Agoston et al., 2022; Clayton
and Karazsia, 2020). (3) Outcast is also a reactive form that involves
feeling alienated and maladaptive to manage climate change challenges
(Carver et al., 1989; Choo, 2017; Folkman et al., 1986; Hornsey and
Fielding, 2019; Tomassini et al., 2024; Zaremba et al., 2022). (4)
Spirituality-bodily practices are stress-relief affect regulation
approaches that include engagement in religious, spiritual, or
relaxation practices for self-soothing (Bernard et al., 2022; Carver
et al., 1989; Lohani et al., 2025b; Lohani et al., 2025¢; Ojala, 2012b;
White, 2018). (5) Hope is a proactive approach with strategies focusing
on hope in scientists and community action to discover solutions to
address climate change challenges (Janney et al., 2025; Lohani et al.,
2025a; Lohani et al., 2025b; Ojala, 2023; Ojala, 2016; Ojala, 2015;
Ojala, 2012b; Ojala, 2012a; Zaremba et al., 2022; Zummo et al., 2025).

(6) Apathy is a reactive affect regulation approach that represents a
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combination of indifference, skepticism, and denial toward climate
change (Carver et al., 1989; Davidson and Kecinski, 2021; Ding et al.,
2011; Reser and Swim, 2011). (7) Doom reflects reactive affect
regulation resulting in dysregulated states of feeling powerless and
meaningless due to perceptions that the climate crisis is too big and
unavoidable in being able to address (Zaremba et al., 2022; Reser and
Swim, 2011; Reser et al, 2012). (8) Overplaying exaggerates or
overemphasizes climate change in a way that undermines its
significance. Specifically, the use of humor or mockery to neutralize
or trivialize the emotional impact of the climate change crisis (Carroll-
Monteil, 2023; Christie and Moore, 2005; Kaltenbacher and Drews,
2020; Simione and Gnagnarella, 2023; Skurka et al., 2018). (9)
Withdrawal entails reactive affect regulation strategies aimed at
avoiding dealing with oné’s emotions around climate change, which
may provide some relief from climate distress but would hinder
climate action (Bloodhart et al., 2019; Carver et al., 1989; Davidson
and Kecinski, 2021; Kovacs et al., 2024; Lazarus and Folkman, 1984;
Lohani et al., 2025a; Norgaard, 2006; Zaremba et al., 2022).

3.4 Reliability and validity assessments

To examine reliability, the internal consistency of the scales was
assessed through Cronbach’s alpha. Overall, the inventory showed
excellent internal consistency (Cronbach’s & = 0.92), with an average
inter-item correlation of r = 0.14 and a signal-to-noise ratio of 12.27.
The standardized alpha (a = 0.92) and Guttman’s lambda-6 (1s = 0.96)
further supported the reliability of the scale. Acceptable reliability
based on Cronbach’s alpha was found for each of the nine scales. These
reliability coefficients for each scale are presented in Table 3. Table 1
presents ECO-SHADOW items with factor loadings (FL, i.e., the value
representing the items association with the underlying factor),
communalities (b7, i.e., common variance for the item), and unique
variance (1, is the uniqueness score, 1-7, i.e., variance only related to
that item). Including all factor cross-loadings above 0.3 indicates a
reasonable contribution of the included items to the underlying factor
(Kline, 2015; Schreiber et al., 2006).

In order to examine validity through associations between the
newly developed scale and established psychological constructs, SEM
was employed to estimate latent correlations among the relevant
variables. SEM allows for the estimation of correlations between latent
variables while accounting for measurement error (Kline, 2015).
Existing measures were utilized to examine validity. In the model,
each construct—including the new scale and existing scales—was
specified as a latent variable measured by its respective observed items.
An estimated latent correlational analysis was conducted to examine
convergent and divergent validity. A robust estimator was needed due
to the non-normality violations, and accordingly, the model was
estimated using the maximum likelihood robust (MLR) estimator in
R, utilizing the lavaan package (Rosseel et al., 2017). Table 2 presents
these validity comparisons. These latent correlations were interpreted
to evaluate the strength and direction of associations between the new
measure and theoretically related existing constructs. During
convergent validity analysis, the preset criterion was the presence of a
significant correlation between the existing measure and an
ECO-SHADOW factor. In order to differentiate the ECO-SHADOW
measure from unrelated measures, we conducted a discriminant
validity analysis. The criterion for discriminant validity was a
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non-significant relationship between the existing measure and
ECO-SHADOW factors.

4 Discussion

As climate change continues to worsen, understanding how
people interface with their own psychological responses to this crisis
is essential, as it has implications for their wellbeing and engagement
with environmentally friendly efforts (Lohani et al., 2025b; Lohani
et al, 2025a). We found that theoretical perspectives on affect
regulation offer rich insights into diverse ways individuals may
regulate their emotions (e.g., Aldao and Nolen-Hoeksema, 2012;
Aldao et al.,, 2010; Heiy and Cheavens, 2014; Larsen, 2000; Lazarus
and Folkman, 1984; Naragon-Gainey et al., 2017; Parkinson and
Totterdell, 1999) regarding climate change. In this work, we extend
existing literature on climate change and incorporate additional
approaches from the general affect regulation literature to create an
extensive list of strategies relevant to managing the climate crisis.
Accordingly, we developed and validated a comprehensive inventory
called ECO-SHADOW to assess the various ways university students
regulate their emotional reactions to the realities of climate change. It
captures the underlying structure of more than 60 affect regulation
strategies identified in the context of climate change. These cognitive
and behavioral regulation strategies converged into nine independent
underlying factors: Eco-consciousness, Conflict, Outcast, Spiritual-
bodily practices, Hope, Apathy, Doom, Overplay, and Withdrawal.
Good reliability and validity metrics supported the generation of these
nine factors, which help understand the underlying structure of affect
regulation strategies relevant to the climate change context. Further
work is needed to make the measure applicable beyond university
students and generalize it to a broader and more diverse population.

In line with the proactive coping approach in relation to climate
change (e.g., Homburg et al., 2007; Jovarauskaite and Bohm, 2020;
Ojala, 2012b, 2013; Reser and Swim, 2011; Zaremba et al., 2022),
Eco-consciousness was found to be a combination of cognitive and
behavioral regulation targeting the wellbeing of all living things in the
environment, including information seeking, community engagement,
and mitigation (Lohani et al., 2025a; Lohani et al,, 2025b). It incorporates
cognitive strategies in which individuals aligning highly with this factor
consider climate change’s causes and consequences and feel a moral
responsibility to engage. At the same time, it has a significant component
of pro-environmental behavioral strategies, such as volunteerism,
planning and making climate-responsible decisions, advocating for
environmental policies, and participating in personal and community
sustainability projects. These behaviors necessitate a genuine concern
and value for the welfare of both people and the planet. Notably, the
Eco-consciousness factor includes a combination of problem- and
meaning-focused strategies that may promote climate action, aligning
with solution-focused young individuals who adopt these strategies
(Rikner Martinsson and Ojala, 2024). It also correlated positively with
other ECO-SHADOW factors representing strategies of conflict,
withdrawal, hope, and being an outcast, suggesting that those who score
high on the Eco-consciousness factor may engage in some additional
strategies to manage their affect in response to climate change.

Notably, Eco-consciousness was linked negatively with the Apathy
factor, suggesting that they oppose each other. In other words, those
who engage in eco-consciousness do not exhibit an apathetic
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indifference toward climate change. This opposing relationship
between eco-consciousness and apathy was also found in a recent
study of community visitors to a climate change exhibit (Lohani et al,,
2025b). Eco-consciousness was also correlated with existing measures
of climate-related distress (Guan et al., 2024; Uppalapati et al., 2023)
and with a “pro-ecological” environmental attitude (Dunlap et al.,
2000). Additionally, Eco-consciousness was positively associated with
experiences of negative affect, supporting prior arguments that such
experiences can initiate climate action (Bright and Eames, 2021;
Fielding and Hornsey, 2016; Howell, 2013; Syropoulos and Markowitz,
2022). This implies that a certain amount of distress around climate
change issues is not harmful and is likely needed to initiate
sustainability efforts (Lohani et al., 2025b). At the same time,
eco-consciousness was linked to positive affect specific to climate
change, indicating successful affect regulation and wellbeing despite
caring for climate change. Overall, the Eco-consciousness factor
represents potentially adaptive ways to regulate affect and engage in
climate action effectively.

In contrast, Apathy was identified as an independent factor,
representing a reactive regulation approach (e.g., Reser and Swim,
2011) that includes strategies that raise skepticism or foster
indifference to the realities of climate change (Lohani et al., 2025b).
The strategies underlying the Apathy factor were in line with previous
work with young individuals, who reported a lack of care, denial, and
deemphasis of the climate crisis (Bright and Eames, 2021; Ojala,
2012b). Supporting this theoretical perspective, Apathy was
Unlike
Eco-consciousness, Apathy was unrelated to experiences of positive

statistically negatively linked to Eco-consciousness.

affect when considering climate change. Notably, Apathy was
conversely related to negative affect specific to climate change.
Contrary to Eco-consciousness, Apathy was negatively related to
pro-ecological environmental attitudes and positively related to “anti-
ecological” environmental attitudes (i.e., dominant social paradigm, a
less environmentally conscious worldview; Dunlap et al., 2000). On a
related note, Apathy was statistically associated with a more
disengaged, doubtful, or dismissive attitude toward climate change, as
measured by a composite of SASSY (Chryst et al., 2018). This link was
also replicated in a sample of community members (Lohani et al.,
2025b). At the same time, Apathy was positively linked to experiences
of spiritual-bodily practices and overplaying, signifying that apathetic
individuals may. Given Apathy’s connections with anti-ecological
environmental attitudes and beliefs, it appears to be a maladaptive
approach in the context of climate change as it hinders climate action
(e.g., Lohani et al., 2025b; Lohani et al., 2025a).

Unlike Apathy, Withdrawal includes catastrophic responses to
climate change, and avoidance manages dysregulated feelings of
overwhelm (Davidson and Kecinski, 2022). In line with this theoretical
perspective, Withdrawal was statistically linked to climate change-
related negative affect (r=0.76), experiential avoidance (r=0.57;
Guan et al., 2024), and climate distress (r = 0.22; Uppalapati et al.,
2023), reflecting the struggle individuals may face when trying to
avoid dealing with climate change. As suggested by the universal
worry item (#9.02 in Table 1), clustering with other avoidance items,
despite efforts to avoid information and experiences related to the
climate crisis, individuals may constantly worry about themselves and
others being impacted by it. Withdrawal was also positively linked to
pro-environmental attitudes (Dunlap et al., 2000) and views on global
warming (Chryst et al., 2018). Accordingly, Withdrawal was positively
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other ECO-SHADOW factors,
Eco-consciousness, Conflict, Outcasted, Doom, and Overplay, and

correlated  with including
negatively associated with Apathy. Overall, Withdrawal may be a
maladaptive approach to managing the climate crisis as it is ineffective
in regulating affect and obstructs climate action.

In contrast to Withdrawal and Eco-consciousness, and similar to
Apathy, Doom was not linked to experiences of positive affect.
However, there are different reasons for the lack of positive affect
among those high in Apathy versus Doom. While Apathy may stem
from indifference and skepticism regarding climate change, those high
in Doom are experiencing overwhelming climate distress without
having effective ways to regulate the intense negativity and helplessness
they feel. In other words, individuals scoring high on the Doom factor
may be experiencing affective dysregulation due to climate change.
Like Eco-consciousness and Withdrawal, Doom was positively
correlated with climate-related distress, strong negative affect, and
pro-environmental views (Chryst et al., 2018; Dunlap et al., 2000).
Regarding other ECO-SHADOW factors, Doom was positively related
to Conflict, Outcast, Overplay, and Withdrawal, and negatively
associated with Spiritual-bodily practices. But Doom was unrelated to
Eco-consciousness, Apathy, and Hope. Together, these findings
suggest that Doom may be a maladaptive approach specific to
regulating climate distress and is unlikely to promote meaningful
sustainability efforts, and further work is needed to understand the
relationship between different affect regulation families.

Another maladaptive affect regulation factor is Outcast, which
entails feeling dysregulated while managing isolation stemming from
one’s beliefs regarding climate change, leading to stonewalling or
hesitation in sharing on€’s true beliefs. Such extreme feelings can
result in impaired behaviors and even substance abuse (Lohani et al.,
2025a). In terms of other ECO-SHADOW factors, Outcast was
positively linked to Conflict, Doom, Overplay, Eco-consciousness,
and Withdrawal, and it was unrelated to Spiritual-bodily practices,
Hope, or Apathy. Outcast differed from Eco-consciousness and
Withdrawal in that it was unrelated to the pro- or anti-ecological
paradigms. Future work should examine how feelings of social
alienation can be experienced regardless of pro- or anti-ecological
views on climate change. However, it did have weak positive links
with climate-related avoidance, distress, negative affect, and
supported pro-environment responses to SASSY (Chryst et al., 2018).
The Outcast factor highlights the isolation many individuals may face
due to their climate change responses relative to those around them
and underscores the need to create a supportive space promoting
open-minded  conversations  between individuals  with
diverse perspectives.

Conflict captures another type of dysregulation where one’s
pro-environmental intentions do not align with actual behaviors,
which can lead to negativity and dissociation. Unsurprisingly, Conflict
was moderately correlated with negative affect and climate avoidance
(Guan etal, 2024), and it has a weak relationship with climate distress
(Uppalapati et al., 2023) and pro-environmental behaviors (Chryst
etal, 2018; Dunlap et al., 2000). It was unrelated to Apathy, Hope, and
Spiritual-bodily practices and positively related to Outcast, Doom,
Overplay, Withdrawal, and Eco-consciousness. Unsuccessful efforts
to regulate behaviors and act more sustainably in line with one’s wishes
demonstrate that Conflict may be a maladaptive approach.

Conversely, the Hope factor was correlated with positive affect
regarding climate change, implying its role in promoting adaptive
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TABLE 2 Correlations presented between the ECO-SHADOW (Eco-consciousness, Conflict, Outcast, Spirituality, Hope, Apathy, Doom, Overplay, and
Withdrawal) scales and Convergent Validity measures.

C-DIS | Negative Positive SASSY C-A+D NEP Attention Motor Non-
affect affect odd planning

E 0.377##% 0.59%% 021%%%  _056%FF  (.18%F 0.23%% —0.18%%% -0.01 0.04 0.03
C 0.37%% 0435 0.11%% —0.25%%% | (.14%%x 0.17%%5% 0.03 0.04 0.09 —0.05
Ou 0.30% 0.23%%% 0.09% —0.13%% 0.19%%% 0.03 0.02 0.02 0.04 —0.01
S 0.01 —0.003 -0.01 0.07 0.04 —0.06 0.03 0.02 0.11 —0.06
H —0.01 0.01 0.27%%% —0.04 —0.02 0.01 0.02 —0.02 —0.01 0.03
A —0.16%%% —0.335% 0.01 0.49% —0.03 —0.31%% 0.35%%% -0.01 0.02 <0.001
D 0.36%+% 0445 —0.04 —0.25%% 0.10% 0.23%%% —0.19%%% 0.03 0.04 —0.03
Ov 0.004 —0.14%% 0.1 0.14%%5% —0.13%% 0.04 —0.03 —0.05 0.09%
w 057 0764+ 0.12%% —0.63* 0,225 0.29%% —0.22%%% 0.02 0.05 0.02

##kp < 0.001 (two-tailed), *#p < 0.01 (two-tailed), *p < 0.05 (two-tailed).

TABLE 3 The Cronbach’s alphas for each of the scales of the ECO-
SHADOW inventory are presented with the Mean (Standard Deviation)
from a sample of college students (N = 566).

ECO-SHADOW  Cronbach’'s = Mean (SD) # of
scale alpha items
Eco-consciousness 0.93 2.20(0.73) 18
Conflict 0.72 2.00 (0.63) 6
Outcast 0.75 1.40 (0.51) 7
Spirituality-bodily 0.73 2.00 (2.00) 3
practice

Hope 0.80 2.9 (0.91) 4
Apathy 0.86 1.7 (0.66) 10
Doom 0.80 2.70 (0.85) 7
Overplay 0.82 1.71 (1.00) 2
Withdrawal 0.76 2.2(0.74) 8

regulation. These findings are in line with a recent study of museum-
goers visiting a climate change exhibit, where visitors who were more
hopeful about dealing with climate change had more intense positive
responses (Lohani et al., 2025b). Indeed, hope plays a crucial role in
motivating individuals to engage with climate change solutions
(Brosch and Steg, 2021; Kelsey, 2020; Salas Reyes et al., 2021), with the
potential to promote continued engagement (Morris et al., 2019) and
influence policy support (Morris et al., 2019). Rational hope, in
particular, could be a key approach, as it embodies an understanding
of the magnitude of the problem while realistically considering
solutions (Lohani et al., 2025b; Zummo et al,, 2025). Along similar
lines, Ojala (2023) called for centering constructive hope in climate
education, conceptualizing it as a construct that includes both
knowledge and affective processes. At the same time, Hope was
positively correlated with Eco-consciousness, suggesting the
importance of hope in climate action (Janney et al, 2025).
Furthermore, Hope was also positively correlated with Spiritual-
bodily practices, supporting past theoretical perspectives that
highlight the inherent connection between religious climate
engagement and the fostering of hope (White, 2018). Together, these
findings imply that the Hope factor captures a distinct component of
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managing affective states that is also effective in promoting climate
engagement, thereby suggesting that it is an adaptive approach (Janney
et al,, 2025; Lohani et al., 2025b; Lohani et al., 2025a; Ojala, 2012b;
Ojala, 2012a; Zummo et al., 2025).

Regarding other stress-relief factors, Spiritual-bodily practices
focus on engaging with religious, spiritual, and relaxation approaches.
These strategies were negatively correlated with the Doom factor and
positively linked to Hope and Apathy. At the same time, Spiritual-
bodily practices did not correlate with existing climate change
measures; a possible explanation could be that none of the items
within the Spirituality-bodily practices explicitly refer to climate
change. In future work, we will explicitly incorporate the climate
change context in further iterations of this scale, and a suggested
modification is included in the Appendix notes. Notably, the scale of
the Spiritual-bodily practice still demonstrated good reliability and
correlated with other climate-related affect regulation factors. This
implies the importance of Spiritual-bodily practices in understanding
regulatory efforts, as highlighted in past work (Bernard et al., 2022;
Pihkala, 2022b). Indeed, a recent study found religion, exercise, yoga,
meditation, and relaxation as an effective approach to managing
climate distress (Lohani et al., 2025a; Lohani et al., 2025b), implying
the significance of such stress-relief practices in regulating climate
distress. These are the reasons to still keep the Spiritual-bodily
practices scale in ECO-SHADOW because it has good validity and
theoretical relevance to climate change. Given that this factor
correlated with both Hope and Apathy and its lack of association with
existing pro-environmental measures, it remains to be determined
what may lead spiritual-bodily practices to be an adaptive versus a
maladaptive approach in the climate change context.

Overplay focuses on using mockery or humor to deal with
climate change challenges and is similar to Apathy in that it also has
a significant negative, weak relationship with negative affect and
pro-environmental beliefs and attitudes (Chryst et al., 2018; Dunlap
et al,, 2000). However, unlike Apathy, overplay is unrelated to
Eco-consciousness, but still shows a weak relationship with Conflict,
Outcast, Doom, Withdrawal, and Apathy. Notably, the Barratt
Impulsiveness Scale (Barratt, 1975) was selected to test discriminant
validity, and all ECO-SHADOW factors, as expected, were unrelated
to the three scales: Attention, Motor, and Non-planning, with one
exception. Overplay was unrelated to the Attention and Motor scales
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TABLE 4 Intercorrelations between the eight scales of the ECO-SHADOW inventory (N = 566).

ECO-SHADOW scale 1 P K 4 5 6 7 8
1 Eco-consciousness 1

2 Conflict 0.16%* 1

3 Outcast 0.24%* 0.22%% 1

4 Spirituality-bodily 0.06 0.02 0.05 1

5 Hope 0.23%* 0.07 0 0.2%% 1

6 Apathy —0.38%% -0.07 0.08 0.247% —0.02 1

7 Doom 0.06 0.33%%* 0.16%* —0.12% —-0.05 —0.07 1

8 Overplay 0.05 0.14%* 0.11%* 0.04 —-0.03 0.25%%* 0.19%%* 1
9 Withdrawal 0.36%* 0.327%%* 0.28%%* —0.06 0.06 —0.19%* 0.28%%* 0.1%

#ikp < 0,001 (two-tailed), **p < 0.01 (two-tailed), *p < 0.05 (two-tailed). Sem for latent variables were used.

but was found to have a weak (r = 0.09, p = 0.03) association with  significantly influence individuals’ readiness to adopt pro-climate
Non-planning Impulsivity, which captures an inability to plan ahead  behaviors (Armstrong et al., 2025; Bright and Eames, 2021; Brosch and
for the future. It is understandable that the Overplay factor was Steg, 2021; Davidson and Kecinski, 2022; Kovacs et al., 2024; van der
linked to non-planning impulsivity, as those who score higher on this ~ Linden, 2014). In climate scholarship, negative affective states like
factor may be adopting humor and mockery to manage their =~ doom, gloom, and hopelessness are recognized as significant obstacles
impulsive nature. Given that the other two scales (Attention and  to supporting pro-climate action and policy (Brosch and Steg, 2021;
Motor) did not relate to Overplay, indicating discriminant validity, = Davidson and Kecinski, 2022; Kovacs et al., 2024; van der Linden,
and that Overplay showed convergent validity with other existing ~ 2014). In contrast, the Eco-consciousness factor encompasses 18 affect
measures, we kept it as one of the factors because of its relevance in  regulation approaches that involve pro-environmental cognitions and
managing challenging climate change-related situations (Carroll-  behaviors. These strategies need further consideration as they may
Monteil, 2023; Kaltenbacher and Drews, 2020). Overplay is an  maximize environmental action while minimizing personal harm and
important regulatory approach to capture because it may  distress. Thus, an important contribution of the current
be maladaptive; as warned by recent work, it may temporarily reduce =~ ECO-SHADOW inventory is that it serves as a helpful tool for
negativity, but work against the promotion of pro-climate behaviors  identifying individual differences in affect regulation approaches and
by decreasing the perceived risk of the climate crisis (Skurka et al.,  their implications for sustainability efforts. At the same time, much
2018). In general, further work is needed to understand the  remains to belearned about effective interventions to support a diverse
effectiveness of affect regulation strategies in the context of climate  group of individuals in transforming doom and gloom into proactive

change, as it may depend on the goals of an individual (e.g.,  and productive sustainable actions.
experiencing wellbeing) and the impact it may have on the trajectory Another critical question facing the field is what constitutes
of climate change (e.g., climate action). adaptive regulation in the context of climate change. Several theoretical

perspectives have argued that experiences of negative affect, to some
extent, may be necessary for action (Hill and Lohani, n.d; Ortner et al,,

5 Implications 2018; Tamir, 2016). The current work, along with past literature,
supports this theoretical perspective in the context of climate change,

. emonstrating that emotional responses to the climate crisis are indee
5.1 Contributions and outstandin d gth Iresp he cl deed
questions to promote sustainable climate adaptive (Cunsolo et al., 2020; Lohani et al., 2025b; Verplanken and Roy,
action 2013) rather than maladaptive (Budziszewska and Katwak, 2022).

Furthermore, evidence-based interventions are needed to channel
The ECO-SHADOW inventory provides the underlying structure  climate-related distress into adaptive responses (Crandon et al., 2024).
of wide-ranging affect regulation strategies that are implemented by It is important to gain an understanding of who is more susceptible to
young adults to manage their responses in the context of climate  climate distress (such as those individuals scoring high on Withdrawal,
change. This work provides to-date the most exhaustive list of cognitive ~ Outcast, Conflict, and Doom scales) and what can be done to mitigate
and behavioral approaches adopted by college students, and further it (Searle and Gow, 2010). At the same time, if personal affect regulation
work is needed to extend the scope to a more diverse, generalizable  efforts are solely directed at feeling better personally—such as by
population. As captured by factors such as Doom, Outcast, Withdrawal,  employing apathy and humor —without regard for sustainability efforts,
and Conflict, the widespread perception of climate change as an  then such efforts should be considered maladaptive. Thus, further work
imminent and overwhelming threat can create despair and  isneeded to continue testing adaptive ways of affect regulation (such as
hopelessness. This perception, characterized by a sense of “doom and ~ eco-consciousness) that support an optimal level of well being while
gloom,” can hinder individuals and communities from enacting also fostering climate engagement and action. Further work is also
meaningful responses to address the climate change crisis. Research ~ needed to effectively communicate and engage the community in
indicates that negative emotions associated with climate change  sustainability efforts (Janney et al., 2024; Nabi et al., 2018).
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TABLE 5 Description of the nine ECO-SHADOW factors.

10.3389/fpsyg.2025.1575185

ECO-SHADOW  Definition Category
Factors
Eco-consciousness A proactive, problem-focused, and meaning-focused approach to managing emotions related to the climate crisis. Informed by | Proactive
a combination of personal values and responsibility, information seeking, and community-based climate action.
Conflict Strategies reflecting a contradiction between personal beliefs and actions (i.e., cognition dissonance), such as ambivalence, Reactive
wishful thinking, procrastination, and self-blame. Represents a failure to effectively regulate behavior in line with personal
beliefs and attitudes regarding climate change.
Outcast Efforts to manage feelings of isolation or alienation stemming from one’s personal beliefs, attitudes, and behavior toward Reactive

climate change. Includes feelings of exclusion due to one’s concerns and actions (or lack thereof) about climate change. Can
also reflect a reluctance to engage in open discussions about the climate crisis due to fear of being judged or misunderstood

and is linked to engagement in maladaptive behaviors (e.g., substance abuse).

Spirituality-bodily

Engagement in religious, spiritual, or relaxation practices for stress regulation.

Stress-relief

practice

Hope Acknowledgment of the climate change problem yet being rationally hopeful in scientists and community action to discover Proactive
solutions to address climate change challenges.

Apathy An indifferent and skeptical approach toward climate change facts. May include emotional denial of climate change as a way of = Reactive
coping.

Doom Perceptions that climate change problems are too big and unavoidable, resulting in dysregulated states of feeling powerless and | Reactive
meaningless in being able to address the climate crisis.

Overplay Exaggeration or overemphasizing of climate change in a way that undermines its significance. Specifically, the use of humor or | Stress-relief
mockery to neutralize or trivialize the emotional impact of the climate change crisis.

Withdrawal Strategies aimed at avoiding dealing with one’s emotions around climate change (e.g., emotional avoidance, non-acceptance, Reactive

and distraction). May provide some relief from climate distress but hinders climate action.

5.2 Limitations and future directions

The ECO-SHADOW inventory provides the most comprehensive
measure of affect regulation strategies for managing one’s reactions to
the climate change crisis; however, this work should be interpreted
with the following limitations in mind. In our efforts to
be comprehensive, we have attempted to include as many relevant
strategies as possible. This led to the first limitation: the inventory is
currently long. Ongoing iterative data collection efforts are targeted to
make the measure shorter. Being mindful of time, a researcher can
adopt a few of the nine independent scales (such as Eco-consciousness
and Apathy) to capture constructs of interest without needing to
administer them all. Second, we need a more representative sample to
improve its generalizability. Ongoing efforts are focused on collecting
data from a diverse sample that spans the full range from feeling
alarmed to dismissive perspectives regarding climate change. On a
related note, future work could involve cross-validation of the factor
structure on an independent sample using Confirmatory Factor
Analysis (CFA), which would further strengthen support for the
ECO-SHADOW inventory. Sample size limitations restricted an
examination of measurement invariance testing across groups (e.g.,
political ideology, age, etc.) as well as higher-order factor analysis,
which is an important future direction for this work. Given the cross-
sectional nature of current findings, future longitudinal and
experimental follow-up studies (Lohani and Blodgett, 2025) are
needed to understand the causal relationships and strengthen the
generalizability of the findings.

Third, it is possible that people may adopt multiple strategies
simultaneously (Ford et al, 2019). Note that the factors are
independent, but they may still correlate. The sub-groups that utilize
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multiple strategies across factors remain to be understood. Fourth,
although it is challenging to capture all specific environment-related
behaviors, and we did not ask specific ones, some researchers have
identified specific strategies that individuals may adopt (e.g.,
pro-environment behavior, power conservation, ecologically aware
consumer behavior, water conservation, rationale automobile use,
ecological waste management; Markle, 2013). Future research should
examine a comprehensive measure of climate action as correlates and
outcomes of cognitive and behavioral affect regulation. Finally, further
work is needed to understand the moderators that play a role in affect
regulation processes, including personal (e.g., identity, political
beliefs), environmental factors (e.g., experiencing direct impacts of
climate change), and community factors (e.g., cultural norms;
Crandon et al., 2024; Reser and Swim, 2011).

6 Conclusion

How one regulates their emotions in the context of climate crisis
matters not only for their personal wellbeing but also for the wellbeing
of the planet. The ECO-SHADOW inventory is a reliable, valid, and
thus far the most exhaustive measure of the wide-ranging cognitive
and behavioral techniques young adults may adopt to manage climate
change. Although there is meaningful overlap between these scales,
they are theoretically and statistically distinct from one another,
allowing researchers to assess individual factors depending on the
needs of the research project. This inventory provides a means to
capture individual differences in affect regulation approaches
regarding climate change, with some being more adaptive (i.e.,
eco-consciousness and hope) to climate action, while others are less
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so (e.g., apathy, withdrawal, doom, or overplay). It is possible that
individuals who score high on Doom, Withdrawal, Conflict, and
Overplay scales may need emotional support to improve their
personal wellbeing and find constructive ways to facilitate
pro-environment actions. In contrast, those who may be highly
apathetic and isolated may require educational programs to motivate
them to adopt an environmentally friendly perspective. Further work
is required to test these suggestions from the current research and
identify effective ways to manage emotions that will maintain
wellbeing and maximize climate-friendly behaviors. We hope that the
ECO-SHADOW inventory inspires future research promoting
effective affect regulation and its connections to sustainable
climate action.
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