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the digital era: The case of workers in high-emitting industries in
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Abstract: Addressing the interconnected challenges of digital futures
and environmental pressures demands a deep understanding of human
decision-making and the factors that influence sustainable behavioural
change and adaptation. This study examines the drivers of pro-environ-
mental attitudes (PEAs) and behaviours (PEBs) among workers in Ger-
many in sectors with substantial environmental impacts, such as digital
technology, mobility, and manufacturing. We focus on this worker pop-
ulation due to their critical role in shaping workplace values, visions,
and actions and the importance of establishing inclusive and thoughtful
workplace environments and structures that enhance their engagement
and wellbeing, given the tensions and expectations associated with their
line of work. Analyzing survey responses from 297 workers using linear
regression modelling, we find varying and nuanced impacts of personal
convictions, experiences, wellbeing, entrepreneurialism, and perceptions of
social norms and organizational support on PEAs and various PEBs. Our
results highlight the importance of purpose, leadership, emotional resili-
ence, and inclusion in fostering a shift towards environmentally conscious
practices. This research aims to guide workers, managers, and policymakers
in the design of workplaces that promote, rather than hinder, ecological
sustainability.

Keywords: ecological sustainability, environmental psychology, emotional
and normative decision-making, behavioural change, workplace transform-
ation, technology industry, purpose

1. Introduction

Amidst the rapid pace of technological advancements and the evolving
nature of work, the urgency of safeguarding the environment has never
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been greater, particularly in wealthy, industrialized nations with high levels
of resource consumption and a large share of global greenhouse gas emis-
sions. While top-down, system-level approaches to environmental protec-
tion, such as new policies, technologies, and business process designs,
are critical, they must be complemented by individual-level, bottom-up
transformations in behaviour. This is particularly pertinent with respect to
individuals working in key industries that significantly contribute to climate
change emissions yet are also responsible for producing the innovations
and technologies that could help mitigate long-term environmental harm.

Workers are key drivers of change as initiators of intrapreneurship
and shapers of endogenous values at the organizational level (Lamm et
al., 2015). Furthermore, understanding workers' decision-making and be-
haviour helps design support structures, workplace cultures, and leadership
approaches that foster inclusion, engagement, and wellbeing, especially
in high-pressure, rapidly evolving environments with high expectations
for performance and impact. Although awareness of environmental issues
is growing and workers are frequently exposed to climate change narrat-
ives, this increased knowledge does not always translate into effective
pro-environmental decision-making or prioritization of ecological goals in
future-relevant industries (Grothmann et al., 2023; Lammers et al., 2022).
Evidence shows that, even in the presence of sufficient environmental
knowledge and belief in climate change, predictors of pro-environmental
attitudes (PEAs) and pro-environmental behaviours (PEBs) may differ
(Munro et al., 2023; Park & Lin, 2020; Rashid, 2022). This contributes
to the well-documented attitude-behaviour gap wherein PEAs do not fully
translate to PEBs (Fahy, 2005; Farjam et al., 2019; Kennedy et al., 2009).
Additionally, the blurring of boundaries between work and home life due
to the rise of remote and digital-based work designs necessitates an under-
standing of PEA and PEB determinants in and across the private and
professional spheres.

Accordingly, this study utilizes a quantitative empirical design and an
online survey of workers in Germany to identify factors that shape their
PEAs and PEBs, inspired by a similar recent study in the US context (Com-
posto et al., 2023). The present survey targets employees in industries that
are critical to the current global sustainability transition, namely, digital
technology, transportation and mobility, extraction, and manufacturing, as
well as engineering and environmental services. Understanding the unique
contextual factors that impact PEAs and PEBs in this particular setting
is crucial given the situational nature of decision-making predictors. This
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research also distinguishes between various types of PEBs - such as person-
al habits and engagement with others on environmental issues - both at
home and in the workplace. Ultimately, we aim to specifically address the
following research question: What shapes the pro-environmental attitudes
and behaviours of workers in climate-relevant industries in Germany?

2. Research design and hypotheses

This study views worker decision-making processes and behavioural con-
sequences from the perspective of Kahneman’s (2003) expanded Dual
Process Theory model and Weber and Lindemann’s (2007) Functional Tax-
onomy of Decision Modes. Accordingly, human decision-making processes
fall under two systems, one that is calculative, reflective, and effortful,
requiring logical reasoning (System 2) and another that is intuitive, auto-
matic, and effortless, highly driven by emotional experiences and social
norms (System 1). This means decisions are made using a variety of mental
processes, or “decision modes”: on the one hand, rationally and deliberately
(“with the head”); on the other hand, instinctively and emotions-driven
(“with the gut”) or by following rules (“by the book”) (Kahneman, 2013;
Weber & Lindemann, 2007). Emotions- and rule-driven decision-making is
less cognitively taxing and happens automatically and in parallel to rational
deliberation. When encouraged wisely, these two modes can encourage
pro-environmental decisions (Reeck et al., 2022) and potentially promote
positive spillover across decision contexts (Truelove et al., 2014).

With respect to environmental decisions, an understanding of person-
al convictions and their interplay with experiences, states, traits, and per-
ceptions that impact emotion-based and norm-guided decision-making is
central to deciphering behavioural outcomes (see Figure 1). Convictions
encompass an array of ideological, political, and spiritual beliefs, as well
as one’s sense of the purpose of work and life and moral standing. Beliefs
serve as foundational pillars in shaping an individual’s self-concept, aspir-
ations, and corresponding role in society (Blaine et al.,, 1998; Chen &
Urminsky, 2019), including their position on environmental issues and con-
sequent attitudes and behaviours (Maheshwari et al., 2024). Spiritual beliefs
and moral standards may shape environmental values as part of larger
philosophical views and existential significance. Political beliefs also reflect
an individual’s ideological orientation with respect to personal freedom and
collective responsibility, extending to environmental issues and influencing
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the degree to which environmental behavioural adaptation is seen as a
burden versus an obligation. Having a sense of purpose may motivate an
individual to behave in ways that fulfil that purpose. As such, convictions
such as spiritual beliefs, political activity and party identification, sense of
purpose, and moral engagement in environmental topics are expected to
directly impact PEAs and PEBs.

Hypothesis 1: Personal convictions predict pro-environmental attitudes and
behaviours.

Nevertheless, acting on those convictions involves complex decision-mak-
ing pathways in which emotions and social norms play a significant role.
Therefore, even when an individual holds strong beliefs and values related
to environmental protection, their emotional state can significantly impact
their ability to act. Emotional wellbeing and personal experiences, particu-
larly those involving extreme events, can influence the relationship between
personal convictions and attitudes and actions. Additionally, certain traits
may enhance emotional resilience in risky situations and further impact
this relationship. In the environmental context, personal experiences with
environmental calamities, such as extreme weather events, may strengthen
emotions-driven decision-making via affective and associative learning
pathways (Dai et al., 2015; Weber, 2010). Such experiences may also invoke
empathy and subsequent pro-social behaviours (Singer & Lamm, 2009).
Furthermore, heightened psychological wellbeing may enhance the resili-
ence and self-efficacy needed to engage in new behaviours and cope with
environmental stressors (Rashid, 2022), while poor mental health may un-
dermine an individual’s capacity to prioritize environmental concerns and
reduce engagement with ethical behaviour (Kouchaki & Desai, 2015). Addi-
tionally, individuals with a strong entrepreneurial spirit may be more likely
to demonstrate increased emotional resilience and enhanced ability to take
risks, innovate, and instigate changes in attitude and behaviour against a
backdrop of ambiguity and uncertainty (Conz et al., 2023). Therefore, emo-
tional decision-making facilitators such as experience with extreme weather
events (climate change experience), psychological wellbeing, and an entre-
preneurial spirit are expected to activate System 1 of decision-making and
thereby influence the conviction-PEA and conviction-PEB relationship.
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Hypothesis 2: Emotional decision-making impacts the relationship between
personal convictions and pro-environmental attitudes and behaviours.

Furthermore, a person's perception of their social milieu highly influences
their own environmental attitudes and behaviours (Caggiano et al., 2023;
Constantino etal., 2022). Social norms dictate which attitudes and behaviours
are more appropriate and acceptable within a particular context, and indi-
viduals frequently and unknowingly engage in behavioural mimicry, uncon-
sciously adopting the actions of those around them. When individuals ob-
serve that their colleagues or peers are engaging in specific PEBs, they are
more likely to perceive these behaviours as socially desirable, creating social
pressure to conform to the behaviours to avoid disapproval and maintain
social harmony (Chung & Rimal, 2016). This may reinforce and normalize the
adoption of PEBs within a social group, producing a cascading effect where
more individuals are motivated to align their own actions with perceived
social norms. Similarly, when employees perceive their organization as au-
thentically contributing to environmental sustainability, they may be more
likely to internalize these values as a form of normative alignment and
organizational identification (Servaes et al., 2022). Furthermore, organiza-
tional guidance and inspiration through committed leadership and the recog-
nition of environmentally responsible behaviours may motivate employees to
take ownership of their role in environmental stewardship. Hence, the ob-
served social norms of peers (friends and family/colleagues) and perceived
organizational purpose are expected to activate System 1 of decision-making
and thereby influence the conviction-PEA and conviction-PEB relationship.

Hypothesis 3: Normative decision-making impacts the relationship between
personal convictions and pro-environmental attitudes and behaviours.

While our study measures PEA using a single index, we measure PEBs using
three indices: PEB-Personal Habits is concerned with daily activities, such as
eating habits and mobility choices, that primarily concern the individual;
PEB-Engagement at Home relates to the individual’s engagement and ex-
change with others in their private lives; PEB-Engagement at Work concerns
the individual’s engagement and exchange with others in their professional
setting. All variables are detailed in Appendix 1.
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What shapes pro-environmental attitudes and behaviours of workers in climate-relevant industries in Germany?

Convictions Attitudes & Behaviours

Emotional Decision-

Pro-Environmental Attitudes

Beliefs
Spiritual Beliefs, Political Party,
Poliical Actriviy

Pro-Environmental Behaviours -
Personal Habits

Purpose
Working for altruistic goals

Pro-Environmental Behaviours -
Engagement at Home

Pro-Environmental Behaviours -
Engagement at Work

Figure 1: Research question and conceptual model.

3. Methods

A total of 297 workers in Germany participated in this study. Data collection
took place in January 2024 using an approximately 20-minute survey. Al-
though most survey items were based on existing validated measures, some
measures were created for the purpose of this study (see Appendix 1). The
survey was made available in both the English and German languages, and
both versions were tested by several individuals for length, language, and
understanding by native English and German speakers prior to formal data
collection. The survey was programmed using Qualtrics software. Parti-
cipants were recruited via the online panel provider Prolific, ensuring di-
versity across industries that are critical to the global (and local) climate
transition. This includes technology (e.g. software development and hard-
ware), transportation and mobility (e.g. automotive, aviation, and logistics),
extraction and manufacturing (e.g. construction and energy), engineering
(e.g. electrical installations), and environmental services. Participants' demo-
graphic information, including age, gender, ethnicity, educational level, and
job role were collected to ensure sample representativeness and use as control
variables. The survey and recruitment materials were reviewed and approved
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by the ethics review boards of both Princeton University and the Technische
Universitét Berlin.

Pearson correlation tests were performed to delineate the relationships
between all tested variables except the control variables (see Appendix 2).
Analysis of variance (independent sample t-test) was performed to test
whether PEAs and PEBs significantly differ between workers operating in
different industries and work modes, and linear regression modelling was
then employed using SPSS software to test the conceptual model.

4. Results

The sample is predominantly male (78.1%), the average age is 32 years
(Standard Deviation = 8.5), 34 respondents (11.4%) identify as black, indigen-
ous or people of colour (BIPoC), and 203 respondents are university-edu-
cated (68.4%). Among the participants, 232 reported working either com-
pletely remotely or in a hybrid format (78.1%). Industries represented include
technology (55.6% of the sample), transportation, logistics, and mobility
(24.2%), extractive industries such as energy, utilities, construction, manufac-
turing, and agriculture (16.8%), engineering, carpentry, and electrical install-
ations (14.8%), and chemicals, plastics, and environmental services (5.4%).

The results of the ANOVA tests identify some differences between workers
in the technology industry compared to other workers, as well as between
workers who at least sometimes work from the office versus those who work
completely remotely. Comparing the technology industry to non-technology
industries reveals no significant differences in PEA and PEBs between work-
ers except with respect to PEB-Personal Habits. In this respect, workers in the
technology industry appear to demonstrate significantly higher PEB-Personal
Habits compared to those who do not work in technology (one-sided p=0.016).
Comparing remote workers to others, we find that remote workers have
significantly less PEB-Engagement at Work (one-sided p=0.030), although no
significant differences are observed regarding the remaining dependent
variables.

Regression modelling was performed on the entire sample. No multicollin-
earity is detected in the regression models, and the Cronbach alpha measures
of scale validity ranged between 0.6 and 0.9 for all variables. The linear
regression modelling results indicate clear differences between predictors of
PEA and various types of PEB; these are detailed in Tables 1-4. Significant
predictors of higher PEA include older age, BIPoC identification, affiliation
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with left-leaning political parties, a strong sense of purpose, and higher moral
engagement with environmental issues. Positive perception of environmental
behaviour among friends, family members, and coworkers has a moderating
effect on political activity, whereas being less politically active significantly
predicts PEA only in the presence of the positive perception of those norms. A
negative perception of organizational authenticity, a dimension of organiza-
tional purpose, appears to significantly predict PEA.

The results look quite different with respect to predicting PEB-Personal
Habits. Greater PEB-Personal Habits are significantly predicted by not work-
ing in a leadership position. All independent variables exhibit significance,
with spirituality showing a negative association with personal habits and
political activity exhibiting a positive association, contrary to PEA results.
Notably, the negative perception of organizational authenticity is a significant
predictor, similarly to the PEA case. Climate change experience, which does
not significantly predict PEA, has a significant moderator effect on both
political activity and beliefs while perceptions of the behaviour of friends and
family moderates the relationship between spiritual as well as political beliefs
and PEB-Personal Habits.

Whereas having no leadership role at work significantly relates to PEB-
Personal Habits, the opposite is true for PEB-Engagement at Home. Mean-
while, demographic variables generally seem to have no significant predictive
power in the context of PEB-Engagement at Work. Higher education levels
positively relate to both PEB-Engagement at Home and PEB-Engagement at
Work, while identifying with the female gender only predicts PEB-Engage-
ment at Home. Both at home and at work, purpose is the only significant
predictor from the tested independent variables across all models. All other
variables related to conviction appear insignificant in predicting PEB.

Zooming in on the moderator variables, greater PEB-Engagement at Home
and PEB-Engagement at Work are both significantly predicted by experience
with extreme weather events, psychological health, and an entrepreneurial
spirit. There is no significant moderation effect on the independent variables
in the case of PEB-Engagement at Work. The positive impact of belonging to a
left-leaning political party on PEB-Engagement at Home is only apparent
when accounting for entrepreneurial spirit or psychological health, although
these effects are not seen in the workplace. The positive perception of
organizational inspiration, which is also a dimension of organizational pur-
pose, predicts PEB-Engagement at Work. Neither norm perception variable
significantly predicts work or home PEB.
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5. Discussion

This study distinguishes the demographic, individual, and social predictors
of PEAs and PEBs in a sample of workers in traditionally high-emitting,
climate-key industries in Germany, most of whom work in the technology
sector. The study’s findings reveal interesting patterns regarding convic-
tions and their relationship with environmental attitudes and behaviours
while providing evidence for the vital role of emotions and social norms in
environmental decision-making.

Workers identifying with left-leaning political parties and exhibiting
higher moral engagement with environmental issues demonstrated stronger
environmental attitudes, which aligns with the observations of previous
studies (Currie & Choma, 2018). However, these convictions did not neces-
sarily translate into PEBs, potentially attributable to a reluctance to discuss
these topics at work, perhaps due to pluralistic ignorance (Geiger & Swim,
2016; Sparkman et al., 2022), where individuals underestimate the extent
to which others share their views. A related finding is that having spiritual
or religious beliefs relates negatively to environmental habits, contradicting
findings in other contexts such as China (Li et al., 2023) and Malaysia
(Abdullah & Keshminder, 2020). This might be due to a preference for
adhering to familiar, norm-conforming habits rather than adopting changes
that might challenge (conservative) values.

Notably, having a higher sense of purpose, which involves embracing
pro-social, community-oriented, and altruistic values, emerged as a signi-
ficant predictor for all dependent variables. This suggests that — irrespective
of political and spiritual beliefs — an intrinsic altruistic drive and passion for
making a positive impact on the world may be a most critical determinant
of sustainable behaviours with regards to personal convictions. This under-
scores the importance of fostering a sense of purpose and altruism to pro-
mote pro-environmental actions across the entire spectrum of ideological
perspectives and might also suggest that having a sense of purpose does
not necessarily intertwine with religious or spiritual beliefs, as previously
expected (Oishi & Diener, 2013). Given the young sample in this study
(average age = 32), this potentially provides evidence for the contextual and
generational views of purpose and spirituality; however, further research is
needed in this regard.

The study found that personal experience with climate change was a
strong predictor of the PEBs examined. This suggests that direct exposure
to the impacts of climate change may play a crucial role in motivating
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individuals to adopt more sustainable behaviours, confirming findings
from previous research (Broomell et al., 2015; Constantino et al., 2022).
This implies that simulating future impacts of environmental issues in
a personal and tangible manner, such as through engaging storytelling
about a beloved city's future under climate change (e.g. Staud & Reimer,
2021) - could bolster PEBs by activating emotions-driven decision-making
processes. Also in-line with our expectations, higher levels of psychological
wellbeing and entrepreneurial spirit were found to promote engagement
with others on environmental topics, both at home and in the workplace,
indicating that emotional resilience and an innovative mindset might be
essential for fostering proactive environmental collaboration.

Interestingly, the relationship between political ideology and environ-
mental engagement at home was moderated by psychological wellbeing and
entrepreneurial spirit. This finding suggests that these personal attributes
may influence how political beliefs translate into action in the domestic
sphere. It is possible that those individuals are better equipped to navigate
potential ideological differences and identify creative and collaborative
solutions to environmental challenges within their households. Further
research could help clarify the specific mechanisms underlying these rela-
tionships and their implications.

The study’s findings also provide intriguing insights into the role of
the perception of social norms in shaping PEAs and PEBs. Perception of
friends and family as well as colleagues’ environmental behaviour signific-
antly relates to an individual’s PEA. Also, the perception of the behaviour
of friends and family members was found to moderate the relationship
between spiritual and political beliefs and PEB-Personal Habits. This sug-
gests that individuals may prioritize the perceived expectations of their
close social circles over their personal convictions when adopting particular
lifestyle practices. Surprisingly, the perception of the behaviour of friends,
family, and colleagues did not significantly relate to PEB engagement
neither at home nor at work. This finding indicates that social norms
might not always play a significant role in motivating environmental action,
warranting context-specific behavioural norm interventions (Constantino
et al., 2021).

Unexpectedly, negative perceptions of organizational authenticity were
associated with higher PEAs and PEB-Habits. This could imply that indi-
viduals attempt to compensate for their organization’s perceived shortcom-
ings in their private lives without feeling secure enough to engage with
others on these matters. The findings also signal the ambiguous contribu-
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tion of organizational authenticity to PEB (Lopes et al., 2023). On the other
hand, an inspiring work environment embodying a higher cause seems to
motivate workers to engage with environmental initiatives in the workplace,
perhaps due to the expectation of being rewarded for such actions. How-
ever, this positive perception of organizational inspiration did not relate to
PEA, PEB-Personal Habits, or PEB-Engagement at Home, suggesting the
distinct role of organizational culture in shaping environmentally focused
behaviour within professional settings (Robertson & Barling, 2013).

Our results also indicate that being a BIPoC individual significantly
predicts PEA when accounting for all variables in the study (Models 1-8 in
Table 1), while the impact of being a BIPoC on PEB at home and at work
is less prominent. This may suggest that BIPoC individuals feel hesitant
to express or act upon their pro-environmental views. Explanations could
be feelings of exclusion or “invisibility” in the workplace (see Buchanan
& Settles, 2019), potentially fuelled by the rise in cases of racism and is-
lamophobia in Germany particularly since October 2023 (Deutsche Welle,
2024a, 2024b). This provides evidence for the importance of creating safe
spaces and authentic inclusion and empowerment of workers across ethnic
backgrounds to truly enhance sustainability. However, further research is
needed to explain this finding. Additionally, older age was associated with
stronger PEAs, but given the relatively young average sample age, this
finding should be interpreted with caution.

Higher education levels were linked to increased PEB both at home and
at work but not necessarily with stronger PEA or PEB-Personal Habits.
This could be attributable to the confidence that higher education provides,
empowering individuals to motivate others to adopt environmentally
friendly practices. Furthermore, those in professional leadership positions
were found to engage with others both at home and work, but having
a leadership position was negatively associated with practising personal
environmental habits. This may suggest a tendency towards intellectual
virtue signalling (Levy, 2023), particularly among leaders and also those
with a higher education level, but further research is needed to explain this
finding. It may also be that leaders perceive engagement with sustainability
and environmental issues to be a popular trend or a social expectation,
prompting them to advocate for it without necessarily internalizing the
importance of practising sustainable behaviours in their own lives.

Finally, we find that working in the technology sector might be linked
to more environmentally friendly personal habits than employment in non-
tech industries. This could be due to the workplace location flexibility that
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tech jobs often offer. Working from home, which may be more common in
such fields, can reduce the need for daily commuting or enable workers to
have more control over their dietary choices. It may also be due to selection
bias regarding the type of workers that join the tech industry. This possib-
ility needs further explanation, appearing to conflict with recent research
suggesting that technology company leaders in Germany might be less
environmentally inclined than their counterparts in other industries (Lam-
mers et al., 2022). Meanwhile, our results also show that working solely
remotely appears to have a significant and negative impact on PEB with
respect to workplace engagement. This could be due to the reduced work-
place embeddedness and sense of organizational belonging experienced by
online workers, which diminishes the motivation or ability to engage in
shaping organizational values or investing in workplace awareness activities
and community initiatives.

6. Conclusion

Purpose, understood as striving to make the world a better place through
one’s work, is the unifying predictor of PEAs and PEBs across home and
work domains. Workers increasingly seek mission-driven organizations;
combined with the rapid digital transition across all work domains, this will
inevitably impact technology-based work. Our study offers novel insights
into the environmentally impactful attitudes and behaviours of workers in
Germany mainly operating in the technology sector. Addressing climate
change undoubtedly requires that organizations make immense and fast
changes. Workers are a crucial part of achieving that change and operation-
alizing new plans, products, and services. The unifying role of purpose
suggests that organizations should adopt an environmental mission and
that workers are, already, finding outlets for PEB at work and at home,
with tech workers appearing more willing or able than others to embrace
pro-environmental habits.

Furthermore, cultivating a work environment that supports emotional
resilience, personal growth, and work-life balance can positively influence
both employee wellbeing and environmental sustainability, while empower-
ing underrepresented minorities to share their voice may foster inclusive
change. Leaders should not only actively foster a purposeful, wellbeing-
promoting, and inclusive workplace but be open to learning from team
members about environmental habits. In uncertain, increasingly digital fu-
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tures, the importance of these initiatives is amplified as technology reshapes
the nature of work and introduces new challenges. Embracing digital tools
and practices while maintaining a focus on purpose, wellbeing, and inclus-
ivity will be crucial to thriving in this evolving landscape, ensuring that
workers remain resilient and adaptive in the face of uncertainty while being
part of the solution rather than the problem with respect to environmental
sustainability.

Our study features some noteworthy limitations. First, because data
collection was based on self-reported survey responses, subjectivity in re-
sponses and social desirability bias may be inevitable. Second, the data
and analyses are correlational and cannot provide evidence about causal
relationships between measured variables. Furthermore, the analyses are
based on a relatively small sample of workers who were all recruited using
a single platform. This may have consequences for the representativeness of
the sample and, therefore, the generalizability of our results.
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