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Abstract

Climate adaptation is increasingly recognized as a global necessity. Top-down adaptation
measures alone are unlikely to be effective unless complemented by bottom-up implemen-
tation and public compliance. To achieve this, individual engagement in the enactment of
climate adaptation policies is essential. Motivating individuals requires a psychological
understanding of the factors that drive support for policy operationalization. This study
investigates these factors in European contexts by incorporating key concepts from the
Extended Parallel Process Model, along with social norms and environmental awareness.
The results of structural equation modeling reveal that perceived risk and efficacy signifi-
cantly influence individuals’ intentions to support climate adaptation policies. Addition-
ally, social norms and environmental awareness significantly impact climate risk percep-
tion. Perceived risk emerged as the strongest determinant of engagement intention, while
environmental awareness was the strongest predictor of perceived risk. From a policy
perspective, efforts to increase individual engagement should consider these dimensions,
particularly the crucial role of raising environmental awareness.

Keywords Climate change adaptation - Pro-environmental behavior - Environmental
awareness - Social norms - Extended parallel process model - Policy engagement

1 Introduction
Climate change constitutes a profound global threat that immediately demands compre-

hensive and integrated policy interventions to curb its cascading impacts on ecosystems,
economies, and human health (Adger et al. 2022). The urgency and imperative of climate
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adaptation have garnered significant international attention, prompting the development of
context-specific frameworks aimed at enhancing resilience across diverse socio-ecologi-
cal systems (Parmesan et al. 2022; Arjomandi et al. 2025a). This dimension remains a top
policy priority within the European Union, where comprehensive and multi-level gover-
nance frameworks have been developed to mainstream climate adaptation across sectors
and regions (Jordan et al. 2010; Soria et al. 2021; European Environment Agency, 2025).

Effective climate action depends on robust public policies that facilitate and promote
adaptation throughout different domains (Puig et al. 2025). To this end, climate action is
conceptualized as a multidimensional process that integrates institutional policy frame-
works, governance mechanisms, and individual-level behavioral engagement, with par-
ticular emphasis on adaptation-oriented responses (Almeida et al. 2024; Sanz et al. 2025).
Unlike mitigation, which typically entails long-term and system-level transformations,
adaptation measures are often implemented at local and sectoral scales and require behav-
ioral adjustments, acceptance, and sustained engagement from affected populations (Baack
et al. 2024). Adaptation therefore constitutes the primary interface between climate policy
and everyday decision-making, as it directly shapes how individuals and communities expe-
rience, respond to, and cope with climate risks (Hiigel and Davies 2020). This development
is conceived not merely as an infrastructural or institutional endeavor, but as a socio-behav-
ioral process through which individuals actively engage in everyday practices that enhance
resilience and reduce vulnerability (Mattera et al. 2025).

For climate adaptation policies to be successful and socially legitimate, governance
structures must be aligned with bottom-up, community-driven visions and local knowl-
edge systems (Crowley et al. 2017; Soria et al. 2021; Arjomandi Akram 2023). This align-
ment ensures that formulated strategies are contextually relevant, culturally appropriate,
and capable of mobilizing grassroots engagement (Arjomandi et al. 2025b). Consequently,
individual-level cognitive processes, perceptions, and behavioral responses play a pivotal
role in shaping the effectiveness of climate adaptation policies. These psychological and
social dimensions influence not only how individuals interpret climate risks but also their
willingness to support, comply with, or resist policy interventions (van Valkengoed and Steg
2019; Orlove et al. 2020). Thus, it is essential to systematically explore individuals’ percep-
tions, motivations, and adaptive behaviors, as these micro-level factors critically influence
the broader societal capacity to respond to climate variability and long-term change (Whit-
marsh 2009; Bechtoldt et al. 2021).

Scientific investigations into pro-environmental behavior within the context of climate
adaptation have gained increasing prominence worldwide, as scholars and policymakers rec-
ognize the critical role of individual and collective actions in enhancing societal resilience
to climate risks (Wamsler and Bristow 2022; Bullock et al. 2022). These studies examine
how cognitive, social, and contextual factors shape adaptive behaviors—ranging from water
conservation and energy use to sustainable land management and disaster preparedness
(Arjomandi A. et al. 2023; Axon et al. 2023; Xianyu et al. 2024). In this context, although
energy use is typically framed as a mitigation behavior, it is also conceptually relevant to cli-
mate adaptation, as energy conservation, efficiency, and demand reduction enhance system
resilience, reduce exposure to energy insecurity during climate extremes, and strengthen
households’ adaptive capacity under climatic stress. Furthermore, such research highlights
the importance of behavioral interventions, social norms, and environmental knowledge
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in supporting effective climate adaptation across diverse geographic and cultural settings
(Smith et al. 2021; Abousoliman et al. 2024; Maleknia et al. 2025).

In Europe, climate action research increasingly emphasizes behavioral change, reflect-
ing the limitations of institutional measures alone (Hoffmann et al. 2022). Studies show
that adaptive capacity is shaped by contextual and motivational factors across sectors and
settings, including water conservation contexts (Rodriguez-Sanchez and Sarabia-Sanchez
2020), household resource use (Ambaum et al. 2024), crisis-driven behavioral shifts (Mati-
iuk et al. 2023), and agricultural pro-environmental intentions (Giampietri and Trestini
2023), underscoring the role of residents’ intentions and behaviors across diverse European
contexts (Weckroth and Ala-Mantila 2022; Cantillo et al. 2025).

To address the determinants of pro-environmental behavior, researchers have employed
a range of theoretical approaches and socio-psychological models. These frameworks have
often been complemented by context-specific models tailored to environmental challenges.
Within the European Union (EU), one particularly emphasized strategy for fostering public
support for climate adaptation is strategic communication (Jensen et al. 2023). Communica-
tion is increasingly acknowledged as a critical lever for mobilizing individual and collective
engagement in adaptation planning and policy implementation (Rayner 2023). Among the
psychological models aligned with the goals of persuasive communication, the Extended
Parallel Process Model (EPPM)—developed by Kim Witte (1992), has received particular
attention. The EPPM emphasizes two central constructs: perceived threat and perceived
efficacy, which together influence individuals’ reactions to risk-oriented messages. These
constructs are especially relevant for behavioral analyses in climate adaptation contexts,
where the perceived risks of climate impacts and the perceived effectiveness of proposed
solutions play pivotal roles.

The EPPM has been widely utilized in non-European contexts, including public health
communication, disaster preparedness, and climate-related risk communication, in regions
such as North America, East and Southeast Asia, and the Middle East and North Africa
(e.g., Nguyen et al. 2020; Zobeidi et al. 2022; Armbruster et al. 2022; Ahn 2025; Xie and
Chen 2025; Bousalah 2025). These applications demonstrate the model’s versatility across
cultural and institutional settings, providing a strong rationale for its use in the European
climate adaptation context. However, despite this conceptual relevance, the application of
EPPM in the EU context, particularly in research targeting behavior change and public
engagement in support of climate adaptation policies, remains limited. Here, the “applica-
tion” refers to the theoretical operationalization and empirical testing of the framework to
analyze individual attitudes and behavioral intentions toward climate adaptation policies.

In addition to the core constructs of the EPPM, the roles of environmental awareness and
social norms have also been frequently emphasized in the literature as influential drivers
of climate adaptation behavior. Environmental awareness encompasses individuals’ com-
prehension of climate-related risks, their familiarity with adaptation and mitigation strate-
gies, and their recognition of the necessity for systemic solutions to address climate change
effectively (Dabbous et al. 2023). In parallel, social norms—defined as perceived behav-
ioral expectations within one’s social group—have gained prominence as a predictor of pro-
environmental behavior (Sherif 1936; Cialdini et al. 1990; Lo 2013). Normative beliefs can
influence individual willingness to accept climate policies, particularly when policy compli-
ance is visible and socially reinforced (Nilsson et al. 2004; Nolan 2021; Goerg et al. 2024).
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Given these considerations, this study integrates principal constructs from the EPPM
with contextual variables such as environmental awareness and social norms in a European
setting to identify the factors shaping individuals’ intentions to support climate adaptation
policies. “Policy support” denotes individuals’ acceptance of and endorsement for climate
adaptation policies, including support for policy goals, approval of measures, and will-
ingness to comply with or facilitate implementation (Kaiser et al. 2022). While extensive
research has documented public support for climate policy, including socio-psychological
approaches (e.g., Hammar and Jagers 2006; Heres et al. 2017; Bumann 2021; Bergquist
et al. 2022; Betsch et al. 2025; Bretter and Schulz 2025), applications of the EPPM in this
respect remain comparatively unexplored in European contexts. Accordingly, this research
seeks to address this gap.

2 Theory, background and hypotheses

In the context of global climate governance, effective communication strategies are increas-
ingly critical for building public engagement with climate policy (Nisbet 2009; Antwi-
Agyei and Stringer 2021). Among the various theoretical frameworks developed to explain
behavioral responses to risk messaging, the EPPM offers a practical tool for understanding
how individuals process fear-based messages and decide whether to act on them (Sarrina Li
and Huang, 2020).

The EPPM suggests that when people encounter risk messages, they assess two key fac-
tors: how threatening the risk appears (perceived risk) and how capable they feel in handling
or avoiding the risk (perceived efficacy) (Barnett et al. 2014; Xue et al. 2016). Perceived
threat refers to an individual’s assessment of both the seriousness of a potential harm and
the likelihood of experiencing it (Weinstein 1984; Taflinger and Sattler 2024). In contrast,
perceived efficacy involves beliefs about how effectively one can respond to the threat,
encompassing both confidence in the recommended action’s effectiveness and in one’s own
ability to carry it out (Villamor et al. 2023; Van Valkengoed et al. 2024). The model asserts
that when both threat and efficacy perceptions are high, individuals are motivated to engage
in danger control, proactive behaviors aimed at reducing the threat. Conversely, when per-
ceived threat is high but efficacy is low, fear control responses dominate, resulting in mes-
sage avoidance, denial, or defensive reactions (Witte and Allen 2000).

Originally developed within the context of health communication, the EPPM has been
increasingly applied to environmental risk communication, particularly in climate change
contexts. This application is theoretically grounded in the growing recognition that climate
change constitutes a profound risk to human health, involving threats to the environment,
physiological integrity, livelihoods, and social systems—dimensions that align closely with
the EPPM’s emphasis on perceived threat and efficacy, as articulated within planetary health
research and global assessments (Romanello et al. 2024, 2025). Empirical studies further
illustrate this application. For example, Xue et al. (2016) demonstrated the model’s utility
in enhancing climate engagement among urban residents by integrating both threat and
efficacy messaging. Similarly, Abbasi et al. (2020) applied the EPPM to promote sustain-
able behaviors such as solid waste separation, thereby highlighting its relevance in col-
lective action contexts. More recently, Pack and Hove (2024) employed the framework
to examine how exposure to media messages influences behavioral intentions regarding
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environmental issues. Building on the model’s theoretical foundations, Poortvliet et al.
(2020) investigated the efficacy of climate change risk communication in stimulating public
awareness and motivating behavioral change. Wang et al. (2024) further extended this appli-
cation by exploring how objective and subjective knowledge, along with perceived govern-
ment efficacy, influence hospitality consumers’ acceptance of carbon offset initiatives. In a
related study, Armbruster et al. (2022) utilized the EPPM to analyze the impact of different
goal-framing strategies (i.e., gain, non-loss, and loss frames) on public support for climate
change policies. Wenzel et al. (2023) incorporated the model to better understand drivers of
biodiversity conservation behaviors. Additionally, Fleming et al. (2021) applied the EPPM
to investigate the role of causal beliefs in shaping public support for climate change mitiga-
tion policies. Collectively, this literature suggests that framing climate change as a tangible
threat to human environments, health, and livelihoods—while emphasizing the feasibility
and effectiveness of individual and institutional responses—is key to mobilizing adaptive
actions (DeBruin 2023; Kim and Chae 2025). These findings affirm the EPPM’s utility as a
theoretically coherent framework for climate risk communication.

Importantly, the EPPM framework aligns with emerging perspectives on the psycho-
logical underpinnings of climate policy support. Goldberg et al. (2020) argue that pub-
lic acceptance of climate policies is contingent not only on information provision but also
on community’s perceived ability to act meaningfully. When individuals feel powerless or
overwhelmed by the scale of the problem they may disengage, despite recognizing the threat
(Spence and Walters 2012). The EPPM addresses this dynamic by highlighting the dual
necessity of communicating both risk severity and actionable solutions.

Research indicates that higher environmental awareness often correlates with height-
ened risk perception regarding climate change. For instance, Diakakis et al. (2021) found
that individuals with greater environmental sensitivity exhibited increased perceptions of
climate change risks, particularly after experiencing extreme weather events. Additionally,
Lorenzoni et al. (2007), argue that awareness facilitates both the cognitive and affective
dimensions of public engagement. Moreover, EU environmental education initiatives have
demonstrated that increasing public literacy on ecological matters can serve as a policy
instrument in itself, raising long-term awareness and indirectly shaping the policy landscape
(Sarti and St. John, 2019).

However, some research also reveals a paradox: high levels of awareness and concern do
not always translate into policy support. Pefiasco and Grossman (2025) demonstrate that in
wealthier countries, environmental fatigue and perceptions of economic cost may dampen
willingness to endorse further climate measures, even among populations with strong envi-
ronmental consciousness. This suggests that environmental awareness must interact with
other psychosocial factors to mobilize public support.

Environmental awareness—defined as individuals’ knowledge of environmental issues,
understanding of climate risks, and familiarity with adaptive and mitigative options—
directly enhances risk perception by contextualizing abstract climate threats into personally
relevant concerns (van der Linden 2015; Lee et al. 2015). While distinct from the salient
EPPM construct of perceived threat, environmental awareness serves as a foundational cog-
nitive resource that conditions how climate risks are recognized, interpreted, and evaluated
for relevance. Rather than duplicating risk appraisal, it enables its activation by shaping
whether climate threats come to be seen as credible, personally meaningful, and worthy
of concern (Bostrom et al. 1994; Leiserowitz 2006; Lee et al. 2015; van der Linden 2015).
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Studies have shown that individuals with higher environmental awareness are more
likely to recognize climate change as a severe and immediate threat, thereby triggering the
risk appraisal process central to EPPM (Wachinger et al. 2013; Wang et al. 2024; Hussain
et al. 2025). As such, incorporating environmental awareness as a distinct construct thus
extends the EPPM by accounting for upstream cognitive differences that determine when
and how risk appraisal occurs, thereby adding theoretical depth rather than redundancy to
the model. This enriches our understanding of how knowledge and perception coalesce to
foster meaningful public engagement in climate policy.

In recent years, scholars have also begun to integrate social norms into EPPM-based
approaches, recognizing their critical role in shaping efficacy perceptions and behavioral
intention. Geiger et al. (2017) found that climate communication strategies incorporating
normative cues (e.g., what others are doing) alongside threat and efficacy information can
significantly increase public engagement. Similarly, Goldstein et al. (2008) demonstrated
that normative appeals outperform purely informational campaigns, reinforcing the impor-
tance of collective behavior signals in driving individual compliance.

This intersection between persuasive knowledge, social norms, and policy support is
particularly relevant for climate change, where the effectiveness of adaptation efforts often
hinges on coordinated action. Constantino et al. (2022) emphasize that shifting social norms
can accelerate climate action by amplifying public demand and reinforcing policy support,
especially when political pathways are slow or blocked. Social norms shape both individual
behavior and collective expectations, offering a complementary force to formal regula-
tion. Goerg et al. (2024) further demonstrate that public support for climate policies often
depends on how social norms are communicated. Their findings show that misperceptions
of national support are common and correcting them can boost policy backing, particularly
in regions with initially low engagement.

Norms not only guide what individuals believe is acceptable behavior but also inform
how they interpret environmental threats. For example, Lo (2013) demonstrates that the vol-
untary uptake of flood insurance is significantly influenced by perceived risk, which itself
is socially constructed through normative expectations within a community. Similarly, Yu
et al. (2019) emphasize that social norms serve as a pivotal mediator between climate risk
perception and pro-environmental behavior. Their findings suggest that strengthening nor-
mative influence can enhance individuals’ intentions to adopt financial risk mitigation strat-
egies, such as purchasing climate insurance. While norms reflect the social environment,
awareness reflects a subjective cognitive and affective response. These two mechanisms,
when combined, can produce a powerful motivational synergy (Alam et al. 2025).

Given these insights, combining the internalized cognitive processes emphasized in the
EPPM with the external social validation offered by normative cues can yield an integrated
framework that more accurately captures the multifaceted nature of public engagement in
climate governance. Incorporating social norms into the EPPM thus can enable a more com-
prehensive framework for analyzing public intention to support climate policy, especially
where success depends on shared action and perceived collective efficacy.

Hence, building on the conceptual foundation of the EPPM to examine the psychological
determinants of European citizens’ support for climate policies, this research integrates two
additional, contextually pertinent constructs into its theoretical framework: environmen-
tal awareness and social norms. By incorporating these dimensions, the study proposes an
elaborated analytical framework (Fig. 1) to more comprehensively assess individuals’ inten-
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Fig. 1 Theoretical model of the analytical framework. Abbreviations: PE, perceived efficacy; PR, per-
ceived risk; SN, social norms; EA, environmental awareness; Int, intention

tions to support climate adaptation policies. This integrative approach not only aligns with
recent empirical insights but also acknowledges the socio-cognitive complexity underlying
public engagement with climate action. The framework provides the basis for formulating
and testing the following hypotheses (Hs):

H1: Perceived risks posed by climate change effects have a significant positive effect on
the intention to support adaptation policies.

H2: Perceived efficacy in addressing climate change risks has a significant positive
effect on the intention to support adaptation policies.

H3: Environmental awareness can significantly and positively affect perceptions of cli-
mate change risks.

H4: Social norms can significantly and positively affect the intention to support climate
change adaptation policies.

HS: There is a positive relationship between social norms and the intention to support
climate change adaptation policies, mediated by risk perception.

@ Springer
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3 Methodology
3.1 Participant sample

In line with the study’s focus, the empirical analysis targeted European Union citizens,
specifically from Italy, Spain, Germany, and Sweden. The study sample comprised partici-
pants aged between 25 and 55 years, capturing a broad adult population relevant to engage-
ment in climate adaptation policy. Educational attainment within the sample ranged from
completion of a high school diploma to postgraduate qualifications, reflecting considerable
diversity in educational backgrounds. Gender representation included both male and female
participants in relatively comparable proportions, ensuring balanced gender coverage in the
analysis.

3.2 Survey instrument

To ensure the accurate measurement of key psychological and socioeconomic parameters
relevant to climate policy support, a structured questionnaire was developed as the primary
data collection instrument. The survey design was informed by a multi-step process that
integrated contextual understanding, an extensive review of relevant literature, and consul-
tations with scientific experts and stakeholders affiliated with the project. This collaborative
and interdisciplinary approach ensured that the instrument reflected both theoretical rigor
and practical relevance within the European climate policy landscape.

The development of the questionnaire was guided by key concepts of the EPPM, par-
ticularly as applied to environmental and climate-related domains. Primary latent variables
were identified through a thorough review of relevant research, with particular attention to
empirical applications of the EPPM in the context of climate change and policy engage-
ment (e.g., Poortvliet et al. 2020; Sarrina Li and Huang, 2020). In addition, other potential
variables were selected based on contextual relevance and the functional scope of the frame-
work. The full set of constructs measured in the survey includes: Perceived Risk, Perceived
Efficacy, Perceived Social Norms, Environmental Awareness, and Intention to Support Cli-
mate Policy (i.e., pro-environmental behavioral intention).

Each construct was measured using multiple items formulated as manifest variables,
with the aim of capturing the underlying psychological dimensions of the respondents. All
measurement items were adapted from validated instruments in previous studies to ensure
both content validity and comparability across research contexts (e.g., Abbasi et al. 2020;
Tsoy et al. 2022; Ma et al. 2023; Wang et al. 2024). The selection of these scales was specifi-
cally guided by their established use in studies examining risk perception, efficacy beliefs,
normative influences, and pro-environmental decision-making, which are conceptually
aligned with the EPPM and the objectives of the present study. Potential construct overlap
was addressed through subsequent validation procedures, ensuring adequate discriminant
validity and the distinct contribution of each construct to the explanatory model.

To help limit potential skewness in response distributions, a five-point Likert scale was
employed for all survey items, ranging from 1 (“Strongly disagree”) to 5 (“Strongly agree”),
allowing for subtle responses and supporting the reliability of subsequent statistical analy-
ses. The questionnaire also incorporated introductory and demographic sections to contex-
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tualize responses and capture participant characteristics, including age, gender, country of
residence, and education level.

Support for climate adaptation policies was operationalized through behavioral intention
rather than observed behavior, as direct engagement in adaptation policy processes is often
contingent on institutional arrangements and not uniformly available to all respondents.
Behavioral intention is therefore widely used as a valid and feasible proxy for policy sup-
port in climate adaptation and governance research (Bamberg et al. 2015; Drews and van
den Bergh, 2015; Mitter et al. 2019; Choi and Hart 2021; Van Valkengoed et al. 2022; Ma
et al. 2023). Furthermore, from a theoretical perspective, behavioral intention is a well-
established proximal predictor of actual behavior within foundational models of planned
action and risk communication, including EPPM-based frameworks (Ajzen 2020; Witte
and Allen 2000).

3.3 Research design and empirical strategy

This study adopts an applied research design aimed at investigating public perceptions and
support for climate adaptation policies across Europe. Employing a quantitative, cross-
sectional approach, data were predominantly collected from Western European countries
through an online survey administered during the summer of 2023. The survey instrument
(Sect. 3.2), developed in English, was distributed via digital platforms to ensure broad
accessibility and geographic reach.

The overarching objective of the study was to explore ways of engaging citizens in the
co-design and co-creation of innovative, problem-oriented climate adaptation solutions,
reflecting a participatory model consistent with contemporary EU policy frameworks. In
this context, co-design and co-creation are conceptualized as inclusive mechanisms through
which citizens contribute their perceptions, priorities, and experiential knowledge, ulti-
mately informing the shaping of climate adaptation strategies. Rather than focusing on
direct collaborative workshops or deliberative design sessions, this study operationalizes
co-design and co-creation at the perceptual and motivational level by examining the psy-
chological and social determinants of individuals’ evaluative orientations toward climate
adaptation policies and participation in related processes. Understanding these drivers is a
necessary precursor for effective participatory policy design and implementation.

While the study does not incorporate experimental control variables, it captures citizens’
perceptions, beliefs, and intentions as they exist within their everyday socio-political and
environmental contexts at the time of data collection. In this sense, the findings reflect real-
world conditions by drawing on respondents’ lived experiences, subjective risk appraisals,
and perceived efficacy in relation to climate adaptation, rather than reactions to hypotheti-
cal or artificially constructed scenarios. This methodological choice enhances contextual
authenticity and aligns with the study’s practical orientation toward informing policy imple-
mentation through grounded citizen engagement.

3.4 Analysis technique
To investigate the complex interplay between cognitive, affective, and normative factors

influencing public support for climate adaptation policies, this study employs Structural
Equation Modeling (SEM). SEM offers a robust analytical framework for evaluating the-
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oretical models that involve latent constructs—such as perceived threat, efficacy beliefs,
social norms, and behavioral intentions—commonly used in environmental psychology and
climate policy research. SEM emerged from early 20th-century advances in factor analy-
sis, path analysis, and multivariate statistics (Pearson 1901; Wright 1921; Spearman 1961;
Fisher 1970), and was formalized in the 1960s—70s through the integration of confirmatory
factor analysis (CFA) with structural modeling (Joreskog 1970; Tarka 2018).

SEM is particularly well-suited to climate change communication due to its ability to
capture latent psychological constructs that underlie policy acceptance (MacCallum and
Austin 2000; Kline 2023). Unlike traditional regression, SEM simultaneously estimates
multiple relationships while accounting for measurement error, thereby improving the
validity of inferences (Bagozzi and Fornell 1982; Hair et al., 2021).

The SEM process consists of two components: the measurement model, assessed via
CFA to validate the relationship between indicators and latent constructs (Bagozzi and
Edwards 1998; Harrington 2009), and the structural model, which tests hypothesized causal
pathways. Ensuring indicators load cleanly onto single constructs without cross-loadings is
essential for construct validity (Lambert and Newman 2023).

Once validated, the structural model enables analysis of direct, indirect, and mediating
effects—particularly useful in capturing the multi-layered drivers of environmental behavior
(Menidjel and Bilgihan 2023). Model fit is evaluated using indices such as the Comparative
Fit Index (CFI), Normed Fit Index (NFI), and Root Mean Square Error of Approximation
(RMSEA), following recommended thresholds (Hu and Bentler 1999; Steiger 2007).

4 Results

To evaluate the developed questionnaire (Table 1) and implement necessary improvements
to ensure its appropriateness for the main survey, a pilot survey was conducted with 30
European citizens. The pilot assessment tested the internal reliability of the questionnaire
using Cronbach’s alpha (Cronbach 1951) in JASP (Version 0.16; Love et al. 2019). This reli-
ability measure is widely used and well established in behavioral and environmental policy
research for assessing the internal consistency of theoretically grounded constructs mea-
sured with validated multi-item scales (Kellstedt et al. 2008; Peterson and Kim 2013; Steg
et al. 2014; Bamberg et al. 2015; Chen 2020; Pakmehr et al. 2020; Savari and Zhoolideh
2021; Larionow et al. 2022; Ucar et al. 2023). Results indicated reliability scores ranging
from acceptable to excellent, with values () spanning from 0.71 to 0.90 (Table 1). These
findings confirmed the questionnaire’s clarity, relevance, and credibility, supporting its suit-
ability for the full survey.

The primary survey was administered to a sample of 161 EU citizens who participated
in the study by completing the online questionnaire, distinct from those who participated in
the pilot test interviews. The statistical sample included individuals ranging in age from 25
to 55, with a mean age of 37.77 years (SD=8.49). Educational attainment among partici-
pants ranged from 16% holding a high school diploma, 17% holding a bachelor’s degree,
to 67% having earned postgraduate qualifications. Gender distribution was relatively bal-
anced: 53.4% identified as male (n=86) and 46.6% as female (n=75). Due to data protec-
tion requirements under the General Data Protection Regulation (GDPR) and the conditions
of participant consent, the raw survey data are not publicly archived but may be made avail-
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Table 1 The psychometric properties (reliability and validity) of the latent constructs included in the devel-
oped model

Statements o Mean SD AVE CR
Perceived Effectiveness 0.90 3.07 0.85 0.652 0.881
1 How confident are you that your community can work together to adapt to climate change?
2 I am confident that our community can create adequate resources to develop adaptation policies.
3 Our community can present itself in ways that solve the climate change problem.
4 We (my neighbors and I) can work together to adapt to climate change.
Environmental Awareness 0.89 3.38 0.49 0.814 0.897
1 The balance of nature is strong enough to cope with the impacts of modern industrial nations. (re-
verse coded)
2 The so-called “ecological crisis” facing humankind has been greatly exaggerated. (reverse coded)
Social Norm 0.82 3.15 0.95 0.732 0.845
1 A growing number of people in my reference group such as my family and colleague’s try to sup-
port climate change polices
2 A growing number of people that are important to me try to support adaptation and mitigation
policies.
Perceived Risk 0.78 4.07 0.49 0.608 0.752
How much do you think climate change will harm your local community?
2 How much do you think climate change will harm the European commission as a whole?
Intention 0.71 3.66 0.56 0.616 0.753
1 I would like to engage in climate policies.
2 I would try to participate in climate policies.

Perceived effectiveness refers to beliefs about whether climate adaptation actions or policies are capable
of producing meaningful outcomes, whereas collective efficacy reflects beliefs about a group’s capacity
to act together successfully. Although related, these constructs capture distinct cognitive mechanisms.
Given that the present study aims to examine how citizens perceive, accept, and support climate adaptation
policies—rather than how they coordinate collective action—the analytical focus is appropriately placed
on perceived effectiveness rather than collective efficacy (Bosone et al. 2024). Environmental awareness
was operationalized as recognition of ecological limits and the seriousness of environmental problems,
captured through reverse-coded items assessing rejection of minimization or denial narratives, and
conceptually distinguished from perceived risk, which reflects subjective threat appraisal. The phrasing “a
growing number of people” was intentionally used to capture dynamic descriptive social norms, reflecting
perceived increases in support within respondents’ reference groups over time rather than static prevalence
of support (Sparkman and Walton 2017). The dependent variable captures individuals’ intention to engage
in climate policy processes, operationalized as self-reported willingness to act in the volitional phase,
reflecting the translation of favorable perceptions into intentions to participate in and support climate
policies

able upon reasonable request. Nevertheless, all measurement items and aggregated results
are reported in full in this article to ensure transparency.

After conducting preliminary statistical analyses, including descriptive statistics on
the demographic and socioeconomic characteristics of the participants and assessing the
internal reliability of constructs using Cronbach’s Alpha, Pearson’s correlation test was
employed to explore the correlations among the constructs. This analytical approach was
used to examine bivariate associations among the study variables. The results presented in
Table 2 reveal that all contributing variables were significantly correlated with the intention
to support climate adaptation policies. Notably, perceived risk and social norms did not
exhibit a significant correlation with one another, despite both showing strong associations
with other variables in the model. Furthermore, while environmental awareness was not
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Table 2 Pearson’s Correlations Variable PR PE SN EA Int
1.PR 0.780
2.PE 0.168%* 0.807
3.SN 0.117 0.283%** (0,856
4. EA 0.357**%*  —0.038 —0.460***  0.902

5. Int 0.470%**  (0.442%**  (32]*** 0.250**  0.785
* p <05, ** p <01, *** p <001

The bolded values denote the square root of the average variance
extracted (AVE) of each latent variable (PE — perceived efficacy, PR
— perceived risk, SN — social norms, EA — environmental awareness,
Int — intention)

Table 3 Approximate Fit Indices (Confirmatory Factor Analysis)

Indexes RMSEA Cmin/df CF1 NFI IFI GFI
Recommended value <0.08 <3 0.9< 0.9< 0.9< 0.9<
The predictive model 0.077 1.94 0.965 0.931 0.965 0.968

significantly correlated with perceived effectiveness, it demonstrated a significant negative
correlation with social norms.

To ensure the soundness of the measurement model, a Confirmatory Factor Analysis
(CFA) was conducted. This statistical approach tests how well observed variables represent
underlying latent constructs, allowing researchers to evaluate whether the data fit a hypoth-
esized factor structure. The analysis confirmed that each set of indicators aligned with a
single latent dimension, satisfying the requirement of unidimensionality, an essential condi-
tion for construct validity.

Construct validity was assessed through two lenses: convergent and discriminant valid-
ity. Convergent validity—measuring the extent to which related items converge on the same
construct—was verified using Average Variance Extracted (AVE) and Composite Reliabil-
ity (CR). All constructs met the thresholds of AVE>0.5 and CR>0.7 (Hair 2009), as shown
in Table 1. Discriminant validity, which ensures constructs are distinct from one another,
was evaluated using the Fornell-Larcker criterion (Fornell and Larcker 1981). Consistent
with advised ranges (Hair et al. 2019), the model performed well, with each construct’s AVE
square root exceeding its correlations with other constructs (Table 2).

Model fit was examined using a suite of widely accepted indices, including y?/df, CFI,
NFI, GFI, and RMSEA. The results adhered to established benchmarks—y?/df<3, CFI/
NFI/GFI>0.90, and RMSEA<0.08—demonstrating that the overall model fit the empirical
data well (Hu and Bentler 1999; Table 3). Collectively, these findings support the reliability,
validity, and structural integrity of the proposed measurement model.

After confirming the validity of the measurement model, the analysis advanced to explor-
ing how the independent variables affected the dependent factors (i.e. intention and per-
ceived risk). To test the proposed hypotheses, SEM (Sect. 3.3 and Fig. 2) was employed as
the primary analytical technique. This was conducted using JASP software (version 0.16).

The SEM results (Table 4; Fig. 2) indicated that social norms exerted a significant direct
effect on perceived risk (B=0.654, p<.001), as did environmental awareness, which also
significantly influenced perceived risk (=0.725, p<.001). Together, these two predictors
accounted for 62% of the variance in perceived risk. Additionally, perceived effectiveness
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0.96

0.82

0.89

0.92

0.82

0.66

0.82

0-731:**

0.66

Fig. 2 SEM Results of the Analysis Model. Abbreviations: PE, perceived efficacy; PR, perceived risk;
SN, social norms; EA, environmental awareness; Int, intention. The values in the rectangles (e.g., 0.84
and 0.96) represent the factor loadings of the observed indicators on latent constructs (e.g., EA), indicat-

ing strong associations between the indicators and their respective constructs

Tal?le 4 The effects of the Predictor Outcome P-Value B
estl_mators on the dependent SN PR 20,001 0654
variables
SN Int 0.633 0.038
PE Int <0.001 0.284
PR Int <0.001 0.686
EA PR <0.001 0.725

demonstrated a significant positive effect on intention (3=0.284, p<.001), and perceived
risk likewise had a strong, significant influence on intention (B=0.686, p<.001). Although
social norms did not directly predict intention, its influence was mediated through perceived
risk, thereby indirectly shaping individuals’ motivation to support climate adaptation poli-
cies. Overall, the model accounted for 71% of the variance in intention, highlighting the
substantial explanatory power of the included predictors.
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5 Discussion

Consistent with the formulated hypotheses, perceived risk, perceived efficacy, environmen-
tal awareness, and social norms demonstrated eventual strong relationship with climate
adaptation policy support intention. Indeed, the results of the SEM analysis demonstrated
that, in line with the hypotheses, perceived risk and perceived efficacy have significant posi-
tive direct effects on intention. Nevertheless, the relationship between perceived risk and
intention was stronger than intention’s relationship with perceived efficacy. Research has
shown that pro-environmental behaviors differ significantly across regiones, with risk per-
ception emerging as a key driver of individuals’ behavioral intentions (Kikko and Ishigaki
2025). Furthermore, scholars have emphasized the link between exposure to climate change
information and both the cognitive and emotional dimensions of climate risk perception
(e.g.Saari et al. 2021; Arjomandi et al. 2025c). Given the context of this study within EU
territories, the participants’ considerable exposure to climate change information, and the
predominance of highly educated respondents, the significance of perceived risk in shap-
ing behavioral intention is clearly and reliably demonstrated. While response efficacy (RE)
has been identified by researchers as a key determinant of pro-environmental behavior in
the context of climate change adaptation (e.g., Arjomandi A. et al. 2023; Puig et al. 2025),
the perceived effectiveness of adaptation efforts remains constrained, partly due to the pre-
vailing emphasis on economic metrics and market-based mechanisms in adaptation prac-
tices (Lau et al. 2021). The influence of perceived efficacy is particularly pronounced when
examined in conjunction with risk perception, as their interaction has been shown to signifi-
cantly shape individuals’ motivation to engage in climate adaptation actions. This combined
effect reflects a dual-process mechanism, wherein risk perception generates concern or
threat awareness, while perceived efficacy enables individuals to believe that effective and
feasible responses are available and within their capability (Van Valkengoed et al., 2024).
These initiatives strongly support the significance and contributory roles of perceived risk
and perceived effectiveness within this model, highlighting their crucial role in fostering
support for climate adaptation policies.

Additionally, social norms and environmental awareness strongly and directly affect per-
ceived risk. Smith et al. (2021) reflected on the influence of social norms on risk perception,
triggering collective actions for climate adaptation and eventually driving policy support.
Similarly, the study by Saari et al. (2021) projected that environmental knowledge signifi-
cantly influences risk perception.

Within the framework of the EPPM applied in this study, the central factors, alongside
environmental awareness and social norms, collectively account for a substantial portion of
the variance in individuals’ intentions to engage with climate adaptation policies. In align-
ment with prior theoretical frameworks such as the research conducted by Lo (2013), our
study similarly reveals that social norms do not exert a direct influence on individuals’
intentions to support climate adaptation policies. Instead, we find that social norms signifi-
cantly and positively influence risk perception, which in turn has a strong and direct effect
on adaptive intention.

This mediating role of risk perception mirrors patterns described by Renn (2011) and
others (e.g., Pidgeon et al. 2003; Grothmann and Patt 2005), who argue that social interac-
tions and influences shape behavioral outcomes primarily by altering how individuals per-
ceive risk. Notably, Grothmann and Patt (2005) emphasized that social discourse, including
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social norms, has no direct linkage to adaptive intention, but rather functions through the
intermediary of perceived risk. Synthesizing empirical and experimental evidence, Drews
and van den Bergh (2015) similarly highlight that social norms shape public support for
climate policies mainly by influencing perceptions of problem severity, social acceptability,
and urgency, rather than exerting a direct effect on policy support. Together, these insights
underscore the critical importance of incorporating perceived risk as a central explanatory
mechanism in understanding public support for climate adaptation policies, and highlight
the methodological consistency and relevance of this pathway within the present research
context.

In this study, environmental awareness emerged as the strongest predictor of risk percep-
tion, underscoring its foundational role in shaping how individuals interpret and respond to
climate-related information. This finding is consistent with prior research demonstrating that
awareness operates upstream of formal risk appraisal processes by determining whether cli-
mate threats are recognized as salient and meaningful. For example, Pong and Fong (2024)
demonstrated that environmental awareness is not only the most influential factor shaping
operational risk perception but also plays a central role in influencing accountants’ strategic
risk perceptions related to Environmental, Social, and Governance (ESG) initiatives. Their
results reinforce the argument that awareness structures how risks are cognitively framed
before evaluative judgments are formed. Similarly, Ergun et al. (2024), in their EU-con-
text study, found that individuals with higher levels of education exhibited greater climate
change risk perception, offering valuable insights for EU policymakers seeking to enhance
climate policy effectiveness and foster public engagement. This relationship highlights the
close linkage between educational attainment, environmental awareness, and heightened
sensitivity to climate risks. In addition, Yilmaz et al. (2023) emphasized that awareness
about climate change strongly influences students’ risk perception, reinforcing the broader
proposition that knowledge-based engagement precedes and amplifies threat appraisal.

Taken together, these findings reinforce the conceptual rationale for treating environ-
mental awareness as a distinct determinant within the model, rather than as an implicit
component of risk appraisal. This framing underpins environmental awareness as a theoreti-
cally grounded antecedent that conditions the activation and intensity of EPPM processes,
supporting the study’s analytical approach.

Perceived risk emerged in this research as the most influential predictor of the intention
to support climate adaptation policies. This finding aligns with prior research emphasizing
risk perception as a critical determinant of adaptation policy support, particularly at the
subnational level (Houser et al. 2022). Van Valkengoed et al. (2024) further demonstrated
that heightened perceptions of climate change are positively associated with elevated cli-
mate-related risk perceptions, which subsequently strengthen intentions to implement adap-
tive actions at the national level. Similarly, Mase et al. (2017) underscored the pivotal role
of risk perception in shaping adaptive attitudes, highlighting the importance of promoting
strategies that are both economically viable and environmentally sustainable at the regional
level. Consistent with these insights, the present study emphasizes the significance of risk
perception as a key driver of public engagement in climate adaptation policy support across
European regions.

Overall, the findings of this study align well with recent research indicating that both
policy acceptance and public engagement are shaped by psychological factors such as
perceived risk, social norms, perceived effectiveness of policy measures, and knowledge
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(Betsch et al. 2025). The predictive strength of the proposed model lend strong support to
the deliberate application of the EPPM, including the incorporation of social norms and
environmental awareness variables, within the scope of this study.

6 Conclusion and policy remarks

This study contributes to the growing body of research on public engagement with climate
adaptation policies by highlighting a critical gap: the underutilization of the EPPM within
European policy research. While climate change is a central concern across EU policymak-
ing, citizen participation and support for adaptation measures remain uneven and insuf-
ficiently understood.

By incorporating the EPPM into the analysis of pro-environmental behavioral intentions,
this study demonstrates the model’s relevance and utility in capturing the dynamic interplay
between perceived threat, efficacy beliefs, and policy support. The findings underscore the
importance of addressing both cognitive and perceptual dimensions of risk communication
when designing interventions aimed at fostering climate-resilient behaviors.

The successful application of the EPPM offers a valuable framework for future research
and policy design, particularly in enhancing persuasive communication strategies that reso-
nate across diverse populations. It provides evidence that integrating theoretically grounded
models into climate adaptation discourse can enhance the understanding of effectiveness of
citizen engagement efforts within the European Union.

Perceived risk emerged as the most influential factor shaping individuals’ intentions to
engage with climate policy in this study. This finding underscores the critical role of the
risk perception dimension as a central pillar in the design of behavioral change and public
engagement programs. For such programs to be effective, however, they must be supported
by broad-based efforts to elevate environmental awareness across all segments of society.

Raising awareness of the environmental consequences of climate change contributes not
only to individual-level understanding but also fosters the emergence of collective social
norms and heightened community consciousness. This process becomes particularly potent
when supported by well-coordinated communication mechanisms capable of reaching
across spatial and national boundaries—an essential consideration in the European context,
where cross-border mobility and information exchange are highly facilitated.

Given the ease of travel and communication within the EU, there exists a unique opportu-
nity to seed and cultivate transnational environmental norms. Diverse regional experiences
with climate extremes—for example, drought-prone areas such as Spain and flood-prone
regions like Germany—can serve as experiential anchors for shared learning. As citizens
across these varied contexts engage with one another, either physically or digitally, a broader
and more cohesive awareness of climate risks and adaptive needs may emerge.

Furthermore, this process can enhance public understanding of and trust in the effective-
ness of policies and solutions disseminated by governmental authorities, academic institu-
tions, research centers, EU-level organizations, and so on. Ultimately, fostering such an
integrated, multilevel approach to awareness-building and norm development can strengthen
the societal foundations for climate adaptation across the European Union.
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7 limitations

While this study aims to contribute meaningfully to the existing body of literature by offer-
ing empirical insights through the application of the EPPM within European societies, some
limitations must be acknowledged. First, although the sample size employed in the survey
was adequate for the purposes of preliminary analysis, a larger and more diverse respondent
pool would enhance the generalizability and statistical robustness of the findings. Future
research would benefit from expanded sampling beyond the study contexts examined in this
analysis (see Sect. 3.1), including a broader range of geographical regions and demographic
groups to better capture cross-cultural variability in perceptions and behavioral intentions
related to climate adaptation. Second, while this study incorporated additional constructs—
such as social norms and environmental awareness—to enrich the explanatory power of the
EPPM framework, other potentially influential variables remain unexamined. Prior research
has highlighted the importance of factors such as trust in public institutions, perceived pol-
icy fairness, expected costs and benefits of climate measures, place attachment, and social
capital in shaping public support for climate policies (e.g., Jones and Clark 2014; Drews
and van den Bergh, 2015; Betsch et al. 2025; Hubner and Dirksmeier 2026). These factors
capture broader institutional, relational, and socio-structural dimensions of climate action
that extend beyond individual risk and efficacy appraisals. Integrating such variables in
future research could further enhance understanding of how psychological, normative, and
contextual drivers jointly shape citizens’ acceptance of and engagement with climate adap-
tation policies. Finally, the majority of participants in this survey possessed higher levels
of education, which is naturally reflected in the attributes of the factors incorporated in this
study. Indeed, a broader and more educationally balanced sample, including proportion-
ate numbers of both lower- and higher-educated participants, would contribute to a deeper
understanding of climate policy support. Further empirical research is needed to explore the
integration of these dimensions within the EPPM, thereby advancing the model’s applicabil-
ity and predictive capacity within complex, multi-actor governance environments.
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