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ARTICLE INFO ABSTRACT

Keywords: Climate change and migration are increasingly interlinked global challenges, with particularly
Climate change acute implications for the Mediterranean region. Despite youth are among the most exposed to
Migration

these implications and expected to lead future responses, limited empirical research has examined
how they perceive, interpret, and act upon the climate-migration nexus in diverse national
contexts. This study addresses this gap by analyzing youth perceptions and behavioral disposi-
tions across Italy, Morocco, and Lebanon, three Mediterranean countries with distinct socio-
political and environmental settings. A structured questionnaire comprising 120 variables was
administered to 1425 university students. The analysis proceeded in four stages: descriptive
synthesis identified major trends, contingency testing assessed cross-country variations, structural
equation modeling explored relationships between climate change awareness, migration
perception, policy trust, and climate action engagement, and hierarchical clustering revealed
youth attitudinal profiles. Findings reveal that media exposure outweighs formal education in
shaping perceptions, though education remains key to deeper awareness. Climate change
awareness significantly predicts climate engagement, particularly when mediated by trust in
institutional responses. Demographics and national context significantly condition attitudes and
behavior. Three attitudinal profiles emerged, skeptical pragmatists, informed adaptors, and
committed advocates, highlighting the need for tailored engagement strategies. The findings
underscore the need to strengthen policy credibility, enhance transdisciplinary education, and
invest in youth-specific communication strategies. This study offers empirical grounding for in-
clusive, youth-centered approaches to climate and migration policy design.

Youth engagement
Awareness
Behavioral profiling

1. Introduction

Climate change and migration have become increasingly interconnected global challenges, particularly in the Mediterranean re-
gion where environmental degradation, resource scarcity, and socio-economic instability converge. As climate impacts intensify, they
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not only exacerbate existing inequalities but also contribute to both voluntary and forced migratory movements (Balsari et al., 2020;
Piguet et al., 2011). The Mediterranean, linking Europe, Africa, and the Middle East, serves as a geographic and political fault line,
where the consequences of climate-induced pressures are particularly salient. Environmental stressors such as declining rainfall, rising
temperatures, and desertification intersect with entrenched socio-political vulnerabilities, producing distinctive mobility patterns
across borders (Bendandi, 2020; Cramer et al., 2018; Kwanbhi et al., 2024; Salhi et al., 2025). While migration is frequently interpreted
through an economic lens, mounting evidence highlights the role of ecological factors, especially in North Africa and the Levant, as
critical drivers that compound risk and uncertainty (Hoffmann and Zens, 2024; Salhi et al., 2022).

Youth occupy a dual position within this context: they are disproportionately affected by climate-related risks, such as food
insecurity, employment precarity, and displacement, while also representing key agents of resilience and transformation (Thiery et al.,
2021). As active participants in educational, civic, and digital networks, youth are uniquely placed to influence climate action and
migration discourse. Their potential contributions to sustainable transitions are increasingly acknowledged in international frame-
works, although concrete mechanisms for integrating youth perspectives into institutional decision-making remain limited (Gopfert
etal., 2019; Josefsson and Low, 2025). This disjunction between capacity and representation has raised important questions about the
roles that youth are prepared and willing to assume in relation to environmental and demographic challenges (Pickering et al., 2020;
Van Den Hazel, 2019).

The available literature on youth engagement reveals considerable heterogeneity. Responses to climate change and migration are
shaped by varying levels of awareness, psychological predispositions, and socio-cultural backgrounds (Geraci et al., 2024; Helbling
et al., 2021). Research rooted in social psychology suggests that knowledge about environmental issues can lead to pro-sustainability
behaviors, though this relationship is often moderated by subjective norms, emotional responses, and perceived behavioral control
(Ogunbode et al., 2022; Wullenkord et al., 2021). Moreover, individuals’ migration experiences and identities can affect how they
relate to climate issues, revealing the need for more nuanced analytical models. Evidence from African case studies further suggests
that social protection and youth-oriented climate resilience programs can play a role in mitigating migration intentions and promoting
adaptive capacity (Ncube et al., 2024).

Beyond individual attitudes, socialization environments also exert powerful influences on youth perspectives. Family structures,
educational institutions, and civic culture shape political engagement and environmental consciousness (Alfirevic et al., 2023; Lawson
et al., 2019). The intergenerational transmission of attitudes, ranging from progressive environmental ethics to inherited skepticism,
contributes to how youth process information, engage in public discourse, and build trust in institutions. Notably, trust in government
and perceived policy effectiveness have been identified as central determinants of collective action and willingness to engage in
climate mitigation and migration governance (Urban and Duda, 2024).

Despite the growing literature, key gaps remain in understanding how these behavioral, institutional, and cultural factors converge
in shaping youth engagement. Much of the existing evidence is geographically fragmented, with limited comparative research across
Southern and Eastern Mediterranean societies (Santos et al., 2023). Furthermore, although the intersection between climate change
and migration has received increasing geopolitical attention, relatively little is known about how young people internalize and respond
to these overlapping challenges. In particular, questions remain about the formation of perceptions, the role of institutional trust, and
the social-psychological pathways through which attitudes translate into action (Law and Le, 2023; Santos and Mourato, 2022). Given
the diversity of socio-political contexts in the Mediterranean (ranging from Italy’s institutional stability to Lebanon’s chronic volatility
and Morocco’s status as a transit state) this region offers an ideal laboratory for comparative research.

To contribute to this evidence base, the present study investigates youth perceptions, behavioral intentions, and trust in climate-
migration governance across Italy, Morocco, and Lebanon. Specifically, it analyzes how structural characteristics (e.g., educational
background, country context), attitudinal and intentional variables (e.g., climate concern, migration outlook), and institutional trust
interact to shape engagement. Using a latent variable modeling approach, the study identifies behavioral profiles and assesses their
underlying determinants. The analysis is guided by the following research questions.

1. To what extent are youth perceptions of climate change and migration shaped by their demographic and institutional
environments?

2. How do levels of climate change awareness and trust in public policies influence their willingness to engage in climate-related
action?

3. Are there coherent attitudinal and behavioral profiles within Mediterranean youth populations that can inform targeted engage-
ment strategies?

In response to these questions, the study tests four interrelated hypotheses.

It is hypothesized that greater climate change awareness among youth is associated with stronger willingness to participate in
climate mitigation and adaptation measures.

It is hypothesized that the perception of climate change as a migration driver increases trust in government policies addressing both
issues.

It is hypothesized that institutional trust mediates the relationship between migration perception and engagement in climate
action.

— It is hypothesized that demographic characteristics, including gender, national context, and academic orientation, significantly
shape youth awareness, attitudes, and behaviors related to climate and migration.
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By addressing these questions and hypotheses, the study aims to provide empirical insights into how Mediterranean youth navigate
the complex nexus of climate change and migration, offering a foundation for more effective, inclusive, and future-oriented policy
interventions.

2. Material and methods
2.1. Overview

To operationalize the stated hypotheses, the study adopted three interrelated objectives. The first was to assess youth knowledge,
attitudes, and actions regarding climate change, focusing on how their awareness aligns with global climate scenarios. The second
objective examined their willingness to engage in climate change mitigation and adaptation, encompassing both individual behavioral
efforts and support for collective measures, such as public taxation for energy transition and compliance with stricter environmental
policies. The third objective evaluated attitudes toward both incoming migration (especially climate-induced displacement) and
migration as a potential adaptive response. This dual framing treats migration both as a risk indicator and as a form of social coping,
thereby enriching the analysis of youth positionality within the climate-migration nexus.

The empirical strategy was structured to systematically address these objectives and test the study’s four hypotheses. To this end, a
four-stage analytical design was adopted, integrating descriptive and inferential procedures with multivariate modeling and typo-
logical classification. First, descriptive synthesis was employed to identify general patterns in climate change and migration per-
ceptions across the three countries. Second, contingency testing using Pearson’s Chi-square test evaluated the statistical significance of
observed cross-national differences. Third, structural equation modeling (SEM) tested causal relationships among four core constructs
(climate change awareness, migration perception, trust in institutional policies, and climate action engagement) while also assessing
mediation and demographic influence. Finally, hierarchical clustering was conducted on latent construct scores to uncover distinctive
attitudinal profiles and engagement typologies.

Country selection was guided by the goal of capturing the socio-political heterogeneity of the Mediterranean region. Italy repre-
sents a high-income European setting characterized by institutional continuity and a longstanding history of immigration (Zincone,
2006). Morocco serves as a strategic North African transit country, marked by political stability and significant environmental
vulnerability (Okacha et al., 2024; Pérez-Cutillas and Salhi, 2024; Salhi et al., 2024a). Lebanon, by contrast, exemplifies a
middle-income context shaped by chronic political fragility and a high concentration of refugees, reflecting complex migration dy-
namics (Kelley, 2017). This comparative design enables the isolation of cross-cultural contrasts while preserving the broader regional
coherence of the study.

2.2. Surveying

The target population was composed of university students, selected as a demographic likely to combine cognitive maturity, in-
formation access, and active civic awareness. Their inclusion was also instrumental due to their positionality as future stakeholders in
climate governance (Filho et al., 2023). The sample was not probabilistically selected and cannot be considered nationally repre-
sentative. Consequently, the study is explicitly framed as a pilot, exploratory investigation aimed at testing conceptual models and
generating insights to inform future representative research, a scientifically valid approach in exploratory social inquiry (Cornesse
et al., 2020; Shorten and Moorley, 2014; Zack et al., 2019).

The questionnaire development process drew on a systematic review of existing tools available through the GESIS — Leibniz
Institute for the Social Sciences, a widely recognized repository of validated instruments. Through thematic screening of 64,668
surveys and over 550,000 variables, 120 relevant questions were selected based on theoretical coverage, prior use, and clarity. These
were grouped into seven thematic sections: (a) demographic information, (b) general knowledge about climate change and migration,
(c) attitudes and perceptions toward climate change, (d) perceptions of migration, (e) views on the intersection of climate and
migration, (f) personal actions and engagement, and (g) evaluations of government and institutional responses (Table 1).

Subsequent revisions involved the elimination of redundant or overlapping questions and the addition of ad hoc items to capture
country-specific or emerging issues (Nichols et al., 2022). The resulting instrument was reviewed by a multidisciplinary panel of
scholars in migration, climate change, and behavioral economics. A pilot test was conducted with a small group of university students
from each participating country to refine phrasing and detect ambiguity. The final questionnaire was translated from English into
French and Italian, reviewed for semantic consistency, and then uploaded to Google Forms.

The survey was launched on July 26 and closed on September 10, 2023. It was distributed through official university mailing lists
and the Erasmus Student Network (ESN) branches in Italy and Morocco. While response rates could not be rigorously tracked, the final
valid sample comprised 1425 completed questionnaires (Italy n = 1162; Lebanon n = 135; Morocco n = 128), each screened for
eligibility (nationality, age, and current academic status). The data were anonymized, cleaned, and formatted for subsequent analysis.
Respondents answered using a combination of nominal and ordinal response formats, including dichotomous (Yes/No) and 5-point
Likert-type scales (e.g., Strongly Disagree to Strongly Agree), depending on the construct being measured. These formats were
consistent across the three countries.

Ethical compliance was ensured through voluntary, anonymous participation. No personal identifiers were collected, and the study
protocol adhered to accepted social science research ethics guidelines. The questionnaire underwent internal ethical review by the
author’s institutional panel and was confirmed to pose minimal risk to participants.
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2.3. Data analysis

The analytical strategy followed a four-stage design aligned with the conceptual framework and hypotheses of the study. All
statistical analyses were performed using the Jamovi software environment (version 2.4.11), which integrates the R-based lavaan
module (Rosseel, 2012) for latent modeling, for latent modeling, and complemented by tools for inferential testing and clustering.

2.3.1. Descriptive and inferential analysis

Initial analysis employed descriptive statistics (frequencies, means, and standard deviations) to outline participant demographics
and general response distributions (Park et al., 2009). Cross-tabulations and Chi-square tests were then conducted to assess
national-level variation and determine whether observed differences across countries were statistically significant (Franke et al.,
2011). This stage aimed to establish foundational trends and guide the modeling strategy in subsequent steps (Siperstein et al., 2007).

2.3.2. Contingency testing

To assess the statistical relevance of national differences, Pearson’s Chi-square tests were conducted on all categorical variables
across the three country groups. This step tested the independence of response distributions and provided empirical support for
between-country comparisons in subsequent modeling (Hong et al., 2017).

Table 1

Demographic characteristics and perceptions on climate change and migration. This table presents the demographic breakdown and the re-
sponses to various factors related to climate change and migration. The data includes valid and missing responses, frequency percentages, and chi-
square () values indicating significant variations across different countries. Significance is explained by p-values: *p < 0.1, **p < 0.05, ***p < 0.01.

2

Code Factor Valid  Missing  Frequency X
(%)
a) Demographics Al Age 1425 0 137.0%**
18-24 63.298
25-30 20.351
31-35 5.754
36 or more 10.596
A2 Gender 1385 40 51.0%**
Female 64.260
Male 35.740
A3 Country of Residence 1425 0
Italy 81.544
Lebanon 9.474
Morocco 8.982
A4 Field of Study 1404 21 109.0%**
Education and 2.778
Pedagogy
Humanities and 40.171
Social Sciences
Law and Economics 20.655
Science and 36.396
Engineering
b) General questions on climate change Bl Familiarity: Climate Change 1425 0
and migration Not familiar at all 0.491
Somewhat familiar 40.211
Very familiar 59.298
B2 Familiarity: Migration 1425 0
Not familiar at all 5.754
Somewhat familiar 53.825
Very familiar 40.421
B3 Change in Weather 1425 0 0.9
No 4.281
Yes 95.719
B4 Internal Migration 1425 0 112.6%**
No 70.386
Yes 29.614
B5 External Migration 1425 0 19.4%*
No 53.193
Yes 46.807
B6 CC More Migration 1285 140 72.7%%*
Agree 41.089
Disagree 13.930
Neutral 17.665
Strongly agree 24.825
Strongly disagree 2.490

(continued on next page)
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Table 1 (continued)

Code Factor Valid  Missing  Frequency $
(%)
c) Perceptions of and Attitudes to C1 Climate Always Change 1425 0 1.8
Climate Change No 56.351
Yes 43.649
C2 CC Unreliable Evidence 1425 0 253.5%%*
Agree 4.982
Disagree 34.316
Neutral 7.439
Strongly agree 2.947
Strongly disagree 50.316
Cc3 Responsibility: Developed 1425 0 112.5%**
Countries No 86.246
Yes 13.754
Cc4 CC Impact Developing Countries 1355 70
Agree 24.280
Disagree 31.661
Neutral 10.258
Strongly agree 9.004
Strongly disagree 24.797
C5 CC Reduce Disasters 1425 0
No 95.228
Yes 4.772
C6 Concern: Climate Impact 1425 0 73.7%%*
Neutral 3.088
Not concerned at all 0.842
Not very concerned 1.404
Somewhat concerned 30.246
Very concerned 64.421
Cc7 Have Formal Education CC 1425 0 19.0%**
No 52.842
Yes 47.158
C7bis  Have Formal Education Migr 1425 0
No 72.632
Yes 27.368
Cc8 CC Should be Taught 1425 0 19.0%**
No 5.684
Yes 94.316
Cc10 CC responsible for Recent 1388 37 95.3%%**
Hydroclimate Risks Agree 41.931
Disagree 2.738
Neutral 8.501
Strongly agree 45.677
Strongly disagree 1.153
C11 Media Alarmism 1403 22 129.4%**
Agree 16.964
Disagree 34.569
Neutral 17.177
Strongly agree 7.341
Strongly disagree 23.949
C12 Media Reporting Increase 1378 47 175.2%%*
Agree 7.112
Disagree 43.832
Neutral 10.522
Strongly agree 1.669
Strongly disagree 36.865
C15 Sea Level Rise Impact 1425 0 7.9%*
No 55.509
Yes 44.491

(continued on next page)
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Table 1 (continued)

Code  Factor Valid Missing  Frequency b
(%)
d) Perceptions of and Attitudes to D1 Climate-driven Migration 1425 0 50.9%**
Migration Flows No 86.807
Yes 13.193
D2 Perception of Migration Impacts 1312 113 8.3*
Both positive and 65.244
negative
Mostly negative 24.085
Mostly positive 10.671
D3 More International Cooperation 1425 0 63.3%**
Needed No 7.228
Yes 92.772
D4 Recent Extent of Migration 1231 194
Have decreased 4.630
Have increased 78.798
Unchanged 16.572
e) Perceptions of and Attitudes to El CC Affects Migration Patterns 1425 0 46.6%**
Climate Change and Migration Agree 43.789
Disagree 7.228
Neutral 26.175
Strongly agree 21.333
Strongly disagree 1.474
E2 Concern: Climate Migration 1425 0 74.2%%*
Neutral 31.368
Not concerned at all 2.526
Not very concerned 8.351
Somewhat concerned 40.632
Very concerned 17.123
E3 Countries to take Measures for 1425 0 8.3**
Climate Migration No 24.421
Yes 75.579
E4 Legal Protection of Climate 1332 93 45.9%**
Migrants Agree 40.916
Disagree 8.183
Neutral 14.489
Strongly agree 33.784
Strongly disagree 2.628
E5 Radical Changes Needed 1425 0 73.3%%*
Agree 28.912
Disagree 2.807
Neutral 6.737
Strongly agree 60.281
Strongly disagree 1.263
E6 Bad Economic Impact of 1425 0 87.2%%*
Migration No 89.053
Yes 10.947

(continued on next page)
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Table 1 (continued)

Code Factor Valid  Missing  Frequency X
(%)
f) Personal Actions and Engagement F1 Personal Importance of CC 1425 0 65.4%**
Not at all important 0.772
Not very important 4.421
Quite important 33.053
Very important 61.754
F2 CC Personal Impact 1425 0 35.4%**
No 12.842
Yes 87.158
F3 Personal Awareness Actions 1425 0 20.8%**
No 31.649
Yes 68.351
F4 Personal Mitigation Actions 1425 0 72.5%%*
No 10.246
Yes 89.754
F5 Consider Migrate due to CC 1425 0 20.0%**
No 67.860
Yes 32.140
F6 Economic Sacrifices for the 1425 0 42.0%**
Environment Agree 47.088
Disagree 5.333
Neutral 18.175
Strongly agree 27.439
Strongly disagree 1.965
F7 Job Sacrifices for the 1425 0
Environment Agree 24.561
Disagree 24.632
Neutral 32.982
Strongly agree 10.175
Strongly disagree 7.649
F9 Your Action Makes a Difference 1403 22 48.0%**
Agree 9.123
Disagree 45.759
Neutral 13.542
Strongly agree 3.564
Strongly disagree 28.011
F10 Mandatory Reduction of Energy 1418 7 60.1%**
Consumption Agree 41.890
Disagree 8.533
Neutral 16.573
Strongly agree 30.324
Strongly disagree 2.680
F12 View on the Use of Extreme 1425 0 72.2%%*
Activism Major effect 11.930
Minor effect 24.211
Moderate effect 27.088
Neutral 19.509
No effect 17.263
F13 Effectiveness of Youth Activism 1425 0 29.0%**
No 34.807
Yes 65.193
F14 Experience Calamity 1425 0 50.3%**
No 52.842
Yes 47.158
g) Perception of Government Policies Gl Government Measures 1286 139 19.8%**
Sufficient No 96.267
Yes 3.733
G2 Government Honest Towards 1286 139 13.6%*
CcC Agree 8.009
Disagree 41.991
Neutral 22.706
Strongly agree 1.944
Strongly disagree 25.350
G3 Government Doing Enough 1286 139 39.2%**
Effort Agree 28.460
Disagree 2.955
Neutral 8.165
Strongly agree 58.709
Strongly disagree 1.711
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2.3.3. Structural equation modeling (SEM)
Structural Equation Modeling was used to test causal relationships among four endogenous latent constructs.

— Climate Change Awareness (CCA): operationalized through four items: familiarity with climate change (B1 question in Table 1),
perception of changing weather patterns (B3), knowledge of climate-induced migration (B5), and exposure to formal education on
climate-migration issues (C7).

— Migration Perception (MP): including familiarity with migration flows (B2), belief in climate as a migration driver (D1), and
support for related public measures (E3).

— Climate Action Engagement (CAE): comprising self-reported mitigation behavior (F4), willingness to incur economic costs (F6),
and active participation in climate initiatives (F8).

— Policy Trust and Effectiveness (PTE): based on perceptions of government action sufficiency (G2), honesty in climate policy (G1),
and belief in the need for more institutional effort (G3).

Demographic variables (gender, age, field of study, country) were modeled as an exogenous latent factor to evaluate their com-
bined structural influence. This modeling choice followed from observed correlations in the descriptive phase and aimed to capture the
interactive effect of structural background conditions on youth engagement. Each demographic variable was numerically coded using
theory-informed ordinal categories (Foldnes and Grgnneberg, 2022; Kim et al., 2019). This approach was grounded in established SEM
practice for pilot datasets where demographic interactions are hypothesized to exert compound effects (Garrido et al., 2022). The
dataset was screened for completeness, and responses with missing values on key latent construct items were excluded through listwise
deletion to ensure the validity of SEM estimates (Amusa and Hossana, 2024).

Model fit was evaluated using conventional indices: Xz test, Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean
Square Error of Approximation (RMSEA), and Standardized Root Mean Square Residual (SRMR) (Lai and Green, 2016; Salhi et al.,
2024b). Information-theoretic criteria (AIC, BIC) were also reported (Vrieze, 2012). All parameters were interpreted using stan-
dardized path coefficients, and both direct and indirect effects were estimated where mediation was hypothesized (e.g., MP — PTE —
CAE) (Hayes and Preacher, 2010).

2.3.4. Hierarchical clustering and typology development

In the final stage, hierarchical clustering was used to identify latent profiles within the dataset (Farrelly et al., 2017). The decision
to use hierarchical clustering (Ward’s method with correlation-based distance) was based on the categorical and ordinal nature of the
variables and the exploratory, non-representative character of the dataset (Leese and Landau, 2006). Latent Profile Analysis (LPA),
though initially considered, was rejected due to its reliance on normally distributed, continuous input variables and minimum sample
size requirements (Spurk et al., 2020; Wang et al., 2021). Our approach allowed for the extraction of meaningful groupings even under
distributional irregularities.

A dendrogram was constructed to visualize cluster composition and relational distances. Cluster stability was validated using
Approximately Unbiased (AU) and Bootstrap Probability (BP) p-values. Clusters with AU > 95 % were interpreted as statistically
reliable (Suzuki and Shimodaira, 2006). These profiles were then analyzed in terms of their climate awareness, migration perceptions,
action tendencies, and policy trust, offering an interpretive typology of youth engagement.

3. Results
3.1. Descriptive synthesis

The demographic breakdown of the results reveals significant differences in age, gender, and fields of study across the three
countries (Fig. 1a). In Italy and Lebanon, the majority of respondents are aged 18-24, with a fairly even split between males and
females, and a higher representation from science and law respondents. Morocco and Lebanon show a balanced age distribution but
have a higher proportion of males, with respondents primarily from humanities and social science backgrounds.

Interestingly, familiarity with climate change and migration is more uniformly distributed across the three countries, with Italy
leading in the “very familiar” category. Opinions on whether climate change causes more migration are mixed, with a notable per-
centage of respondents from Morocco and Italy agreeing, while Lebanese participants are more neutral (Fig. 1b).

There is a broad consensus across all three countries that climate change is responsible for recent hydroclimatic risks, although the
strength of this agreement varies (Fig. 1c). [talians and Moroccan respondents are more likely to strongly agree, while Lebanese are
more divided. Media alarmism about climate change is perceived differently; a significant portion of respondents from Lebanon and
Morocco agree that the media exaggerates the issue, whereas Italian respondents are more skeptical of this claim.

Perceptions of migration show considerable agreement (Fig. 1d). In all three countries, the majority view migration as both
negative and positive, the recent extent of migration is perceived to have increased notably, and the need for international cooperation
is recognized.

The intersection of climate change and migration is a critical issue, with respondents from all three countries acknowledging that
climate change affects migration patterns (Fig. 1e). Likewise, there is a consensus for the need for legal protection for climate migrants
and that radical changes are needed to address these issues, particularly among Moroccan and Italian respondents.

When it comes to personal sacrifices for the environment, participants from Italy and Morocco are more willing to make economic
sacrifices compared to their Lebanese counterparts (Fig. 1f). There is disagreement about the effectiveness of individual actions in
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Fig. 1. Descriptive plots of some significant survey results. a: demographic information; b: general questions on climate change and migration;
c: perceptions and attitudes towards climate change; d: perceptions and attitudes towards migration flows; e: perceptions and attitudes towards the
intersection of climate change and migration; f: personal actions and engagement; g: perception of government policies.

making a difference. The idea of mandatory reductions to combat climate change is more positively received in Morocco than in
Lebanon and Italy.

The perception of government measures and honesty towards climate change is another area of interest (Fig. 1g). Lebanese re-
spondents are the most critical, expressing strong disagreement that their government is doing enough or being honest about climate
change efforts. Italian and Moroccan respondents are slightly more positive but still show a significant level of skepticism.

While descriptive statistics provide valuable insights into apparent elements such as demographic differences and general attitudes,
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they fall short in establishing the strength and significance of each variable and the correlations among two or more variables.
Therefore, the relevance of inferential statistics described next is crucial for a deeper understanding of these relationships and their
implications.

3.2. Cross-country analysis of perceptions and attitudes

Our analysis employed Pearson’s Chi-squared test to evaluate the independence of responses across different countries. The null
hypothesis posited no difference in the relative frequency of answers across categories, with countries being the focal category. The
results revealed statistically significant differences across respondents from different countries for the majority of variables. However,
for 13 out of 120 variables, this difference was not significant, indicating a p-value greater than 0.05 (Table 1). The variables that did
not show significant differences are particularly telling. Five of these pertained to the sources of information utilized by respondents to
learn about climate change, suggesting uniformity in information dissemination across the different countries. Similarly, perceptions
regarding recent changes in weather patterns and extreme weather events did not vary significantly, nor did views on the natural
variability of climate change and the necessity of climate change education in schools and universities. This uniformity extends to the
perception of migration flows across the Mediterranean and the perceived importance of inequality and uneven development as drivers
for migration.

The lack of significant variability in these factors may suggest a consensus or a shared cultural understanding of climate change and
its impacts. It could also indicate that climate change and its consequences are being experienced and acknowledged uniformly by the
youth in the Mediterranean countries. The homogeneity in educational needs and perceptions of natural climate variability points
towards a common educational framework or public discourse that shapes these views.

In contrast, the analysis of gender and age group differences revealed a higher degree of heterogeneity, with 42 and 62 variables
showing non-significant heterogeneity, respectively. This suggests that while there is variability within countries based on gender and
age, the country dimension is a more dominant factor in explaining the attitudes of respondents towards climate change.

The findings underscore the importance of the country dimension in understanding climate change and migration attitudes
(Fig. 2a). Respondents from all three countries declared a high level of familiarity with the concept of climate change. The majority
have observed changes in weather patterns or extreme weather events in the past 5-10 years, indicating a regional awareness of
climate shifts. A significant minority attributes climate change to natural causes, reflecting a degree of skepticism about human in-
fluence. This skepticism is further evidenced by the varied perceptions of greenhouse gas liability and the role of developed countries
in emissions. The consensus that climate change will not reduce the frequency and severity of natural disasters aligns with IPCC
projections, revealing an informed student body.

The disparity in formal education on climate change and migration issues across the countries highlights the need for a more
standardized educational approach. The overwhelming support for climate change education in schools and universities, coupled with
the reliance on the internet and television as primary information sources, suggests avenues for targeted educational interventions.

The intricate patterns of cross-country variability in climate change perceptions and migration dynamics observed among re-
spondents offer a rich ground for hypothesis generation (Fig. 2a, b). The significant differences in perceptions about climate change’s
role in migration, its economic impacts, the degree of personal concern and action, and the perception of government discourse and
measures reflect the complex interplay of cultural, educational, and socio-economic factors (Fig. 2c, d).

— One hypothesis that emerges is the pivotal role of education in shaping climate change perceptions. The variability in formal
education levels on climate change and migration issues across the countries suggests that educational systems significantly in-
fluence respondents’ understanding and attitudes. This is supported by the high reliance on the internet and television as infor-
mation sources, which may not provide the depth and rigor of formal education.

— Another hypothesis concerns the economic impact of migration. The mixed perceptions, especially the view of migration as pre-
dominantly negative in Morocco, could be hypothesized to stem from the varying economic realities and media narratives prev-
alent in each country. This suggests that economic conditions and media portrayal of migration may shape public opinion more
than the actual migration trends.

— The consensus on the need for international cooperation to manage migration flows points to a shared recognition of the trans-
national nature of climate change and migration challenges. This implies that respondents are aware of the limitations of national
policies and the necessity for a collaborative approach to address these global issues.

— The results also suggest a hypothesis regarding legal protections for climate migrants. The majority agreement across all countries
indicates a universal moral stance on human rights, while the higher disagreement in Lebanon may reflect a more immediate
experience with migration issues, possibly leading to a more complex view on the subject.

These four hypotheses have broader implications for policy and education. They suggest that policymakers and educators should
consider the nuanced perceptions and attitudes toward climate change and migration when designing interventions. Tailored
educational programs that address the specific informational needs and misconceptions in each country could be more effective in
fostering informed and proactive attitudes.

The shared perceptions across countries, as indicated by the non-significant differences in 13 out of 120 variables (Table 1), offer a
glimpse into the collective consciousness regarding climate change. This suggests that a few aspects of climate change discourse have
penetrated public awareness to such an extent that they are recognized similarly across diverse cultural and national backgrounds.
These aspects include the perceived necessity of climate change education and the lack of perceived differences in recent weather
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Fig. 2. Influence of demographic factors on migration perception and climate action engagement, and correlation among variables. This
figure illustrates the impact of demographic factors, particularly gender and country of residence, on perceptions of migration and climate action
engagement, and the correlations between different climate and migration-related variables. The analysis is divided into four plots, each addressing
different aspects of these perceptions and correlations. a: Migration perception as a function of its economic impact (bad, good, or both), the need for
legal protection for climate migrants (yes or no), and the recent extent of migrants (decrease or increase). b: Climate action engagement as a
function of government efforts (enough or not), the willingness to consider migration due to climate change (yes or no), and the willingness to make
economic sacrifices for the sake of the environment (yes or no). c: Correlation heatmap showing Pearson’s correlations between variables related to
climate change perceptions and education. d: Correlation heatmap showing Pearson’s correlations between variables related to government efforts,
climate migrants, and personal actions. The strength of the correlation is highlighted with a color scale ranging from darker green (strong positive
correlation) to white (no correlation) to darker red (strong negative correlation).

patterns and extreme weather events.

The divergent perceptions, on the other hand, provide a rich tapestry of individual and national narratives. The significant dif-
ferences reflect the unique socio-economic, cultural, and educational contexts of each country. For instance, the varied views on the
natural variability of climate change and the responsibility for greenhouse gas emissions underscore the influence of local educational
content, media narratives, and personal experiences with climate change.

3.3. Analysis of the demographic exogenous latent factor and its impacts

The previous findings serve as a critical precursor to the implementation of structural equation modeling (SEM). The latter allows
for a deep analysis of the relationships between observed variables and latent ones to construct a model that captures the intelinks
between demographic factors, climate change awareness, migration perception, climate action engagement, and policy trust and
effectiveness among youth. The model was rigorously tested with a variety of parameters and combinations until an optimal fit was
achieved (Fig. 3). The fit indices demonstrate the model robustness, with a Chi-square (Xz) value of 367, degrees of freedom (df) of 104,
and a p-value of less than 0.001. The Comparative Fit Index (CFI) is 0.92, and the Tucker-Lewis Index (TLI) is 0.91, both confirming the
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good fit. The Root Mean Square Error of Approximation (RMSEA) is 0.06, and the Standardized Root Mean Square Residual (SRMR) is
0.05, further affirming the model’s adequacy.

Findings show the demographic factor, a latent variable, was influenced by participants’ field of study, country of residence,
gender, and age, each coded numerically based on assumptions about their relative impacts on the latent variables.

It was challenging to interpret each field of study given the respondents were free to enter information, resulting in a wide variety of
specializations without specific data on the modules taught. Therefore, we decided to classify them into four broader fields of study:
science and technology, law and economics, humanities and social science, and education and pedagogy. The field of study was coded
numerically, with science and technology fields assigned the highest value of 4, reflecting the assumption that these fields are most
engaged with climate change issues. Law and economics received a value of 3, followed by humanities and social science with a value
of 2, and education and pedagogy with a value of 1, based on the assumption that these fields are less frequently engaged with climate
change and migration. However, the analysis revealed a significant negative influence of the field of study on the demographic factor
(—2.59), suggesting that the initial assumptions underestimated the engagement of fields like pedagogy, humanities, and social science
with climate change and migration issues (Fig. 3). This indicates that respondents in these fields (humanities, social science, and
pedagogy) may be more involved or aware of climate change and migration than initially assumed.

Countries were coded based on their World Development Indicators from the World Bank, with Italy assigned the highest value (3),
followed by Morocco (2), and Lebanon (1). The influence of the country of residence was strongly positive (4.39), indicating the
substantial role of socio-economic context in shaping perceptions and engagement with climate change and migration. Gender was
coded with females as 1 and males as 2. The significant negative influence (—4.27) indicates that females had a greater impact on the
demographic factor, which may reflect higher levels of concern or engagement with these issues among young women. Age had a non-
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Fig. 3. Structural equation model (SEM) analyzing the influence of demographic factors on latent variables. This figure summarizes how
demographic factors, including field of study, country of residence, gender, and age, impact various aspects of climate change and migration
perceptions. It highlights the significant effects of demographic assets on Climate Change Awareness (CCA), Migration Perception (MP), Climate
Action Engagement (CAE), and Policy Trust and Effectiveness (PTE). The pathways depict how enhancing climate change awareness influences
migration perception and engagement in climate action, emphasizing the importance of building trust in policies.
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significant influence, likely due to the narrow age range among the youth participants, which did not allow for significant contrasts
within the population.

3.4. Analysis of endogenous latent variables and their interrelations

Climate Change Awareness (CCA) was significantly influenced by several observed variables (Fig. 3). Formal education on climate
change had a positive but relatively low influence (0.22), suggesting that while education contributes to awareness, other factors might
be more impactful. The ability to link climate change with external migration had a stronger positive influence (0.50), indicating that
understanding the connections between climate change and migration enhances awareness. The perception of weather pattern
changes had the highest positive influence (5.12), highlighting the role of personal experiences and media in raising awareness. Fa-
miliarity with climate change concepts, although positive, was not statistically significant, suggesting that mere familiarity may not be
sufficient for deeper awareness. The demographic factor had a significant positive influence on CCA (6.06), indicating that better socio-
economic indicators, the presence of active young females, and the overall demographic context significantly enhance climate change
awareness.

Migration Perception (MP) was influenced by familiarity with migration concepts, which had a positive but non-significant in-
fluence. The belief in specific measures for climate migration had a significant positive influence (0.89), highlighting the importance of
recognizing climate migration. The perception of climate-driven migration also had a significant positive influence (0.35). The de-
mographic factor positively influenced MP (4.53), indicating that demographic characteristics significantly shape perceptions of
migration. Interestingly, CCA had a positive direct influence on MP (3.14), implying that higher awareness of climate change may
enhance the ability to perceive migration peculiarities.

Climate Action Engagement (CAE) was shaped by personal mitigation actions, which, though positive, were not statistically sig-
nificant. The willingness to make economic sacrifices showed a strong and significant positive influence (0.79), indicating a
commitment to addressing climate change through economic means. The belief that individual actions make a difference had a sig-
nificant negative impact (—0.70), suggesting that frustration over perceived ineffectiveness drives greater engagement in climate
actions. However, excessive frustration could lead to passivity, a critical point for future interventions. The demographic factor
positively influenced CAE (4.84), suggesting that better demographic settings might increase engagement in climate actions.

Policy Trust and Effectiveness (PTE) was influenced by the belief in the sufficiency of government measures, which was positive but
not significant. The perception of government honesty had a significant positive influence (0.63). However, the belief that govern-
ments could do more had a strong negative impact (—1.00), indicating significant dissatisfaction with current governmental actions on
climate change. The demographic factor had a significant negative influence on PTE (—1.61), suggesting that better demographic
settings could lead to lower trust in institutional policies. However, PTE positively influenced CAE (0.34), highlighting the positive role
of institutional trust in motivating climate action engagement.

The demographic factor exhibited significant positive impacts on CCA (6.06), MP (4.53), and CAE (4.84) while negatively
impacting PTE (—1.61). This suggests that demographic assets (such as better socio-economic context, higher levels of involvement
among young women, and increased integration of humanities and social sciences) may enhance climate change awareness, shape
perceptions of migration, and increase climate action engagement. Conversely, these same assets suggest a predisposition toward a
lack of trust in institutional policies.

Climate Change Awareness (CCA) pathways showed a positive direct impact on MP (3.14), and PTE (0.67), underscoring the
importance of enhancing climate change awareness to foster better perception of migration and trust in policy. Notably, CCA nega-
tively influences CAE directly but turns positive when passed through PTE, emphasizing the need to build trust in policies to enhance
climate action engagement.

Migration perception (MP) pathways indicated a direct positive impact on CAE (1.21) and indirect influence through PTE (firstly
negative to PTE (—0.85) then positive to CAE (0.34)). This suggests that enhancing migration perception directly boosts engagement in
climate action and indirectly does so when policy trust issues remain solved.

These findings empirically confirm the hypothesis that higher levels of climate change awareness are positively associated with
greater climate action engagement. Likewise, the results support the hypothesis that migration perception enhances trust in gov-
ernment responses to climate and migration issues. The hypothesis suggesting that trust in policy mediates the relationship between
migration perception and climate engagement is also validated by the structural model. Finally, the analysis confirms the hypothesis
that demographic factors (including gender, national context, and academic background) exert a significant influence on perceptions,
intentions, and behavioral responses related to both climate and migration.

3.5. Clustering analysis of youth engagement in climate action and migration advocacy

The hierarchical clustering analysis provides a comprehensive understanding of how various topics related to climate action and
migration advocacy are perceived by the youth. The cluster dendrogram (Fig. 4), created using Ward’s method and correlation-based
distance measures, reveals significant insights into the clustering logic and the stability of these groupings. Clusters with high
Approximately Unbiased (AU) p-values (greater than 95 %) are highlighted with red rectangles, indicating their stability and reli-
ability. These clusters represent groups of topics that are closely related, providing robust thematic areas within the broader discourse
on climate change and migration. The dendrogram shows that certain topics merge at a low height with high AU p-values, indicating a
strong similarity between them. Conversely, clusters merging at higher heights indicate greater dissimilarity among the topics grouped
at that level.
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Fig. 4. Cluster dendrogram with p-values for hierarchical clustering of climate change and migration-related factors. The dendrogram
illustrates the hierarchical clustering of various observed factors, with the height representing the dissimilarity between clusters. The clustering was
performed using Ward’s method, and the distance measure is based on correlation. Each leave (bottom label) represents an individual factor. The
height at which two branches merge indicates the level of dissimilarity between the clusters they represent. The greater the height, the more
dissimilar the clusters. AU (Approximately Unbiased in %) p-value (red value beside each branch) is a measure of the stability of the clusters. High
AU p-values (greater than 95 %) suggest that the clusters are statistically highly significant and stable. BP (Bootstrap Probability in %) p-value
(green value beside each branch) is the probability of a cluster appearing in the bootstrap resampling. Clusters with high AU and BP values at lower
heights are particularly robust and meaningful. Edge numbers correspond to specific branches providing a reference for discussing particular
clusters. Red rectangles highlight clusters that are considered statistically significant, based on their high AU p-values. These rectangles encompass
clusters with strong support, suggesting that these groupings are robust and meaningful.

The highlighted clusters (red rectangles) provide significant insights into key groupings of related topics. Specifically, youth groups
with formal education in climate change and migration exhibit a strong connection (branch 11 in the cluster dendrogram). This
suggests that formal education in these topics improves the ability to understand and engage in their advocacy. Additionally, groups
endorsing radical changes to address climate migration are closely linked with those willing to make economic sacrifices and support
mandatory energy consumption reductions (branch 6). This indicates that deep personal engagement in the climate and migration
cause correlates with a readiness to commit to personal and collective imperatives.

Furthermore, clusters in favor of extreme activism are closely related to those supporting the effectiveness of youth activism
(branch 8), suggesting that engagement in activism fosters acceptance of its various forms. Groups advocating for new measures for
climate migration are related to those acknowledging the impact of climate change on migration and the need for legal protection for
climate migrants (branch 3). This implies that recognizing the cause-and-effect relationship between climate change and migration
promotes sympathy and support for climate migrants.

The cluster dendrogram also reveals three major youth groups based on their shared characteristics.

— Group 1 (branch 18): This group trusts the honesty of their governments and the measures they are taking, is skeptical about
climate change, and considers migration detrimental to their country’s economy.

— Group 2 (branch 19): This group has formal education in climate and/or migration, understands the cause-and-effect relationship
between climate change and migration, has experienced personal climatic calamities, and may consider migrating due to climate
change impacts.

— Group 3 (branch 21): This group supports imposed personal and collective commitments, views activism as a means to improve
collective response, sympathizes with climate migrants, and perceives institutional efforts as sufficient.

These groups are identified as ‘skeptical pragmatists’ (Group 1), ‘informed adaptors’ (Group 2), and ‘committed advocates’ (Group
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3). Interestingly, Groups 2 and 3 (branch 22) exhibit a strong meaningful relation (AU of 80 %), indicating ease of transition between
these groups. This suggests a direct pathway for engaging the youth more deeply in climate-migration advocacy or, inversely, towards
a balanced assimilative structure. This pathway likely involves controlling the quality and spread of formal education in climate
change and migration across disciplines and countries, enabling individuals to navigate between different levels of engagement.

These empirically derived typologies offer interpretive depth to the structural findings, aligning closely with the study’s guiding
hypotheses. The segmentation of youth into skeptics, adaptors, and committed advocates illustrates how climate awareness, migration
perception, trust in institutions, and demographic context converge to shape meaningful behavioral profiles. In doing so, the typology
complements the hypothesis-driven modeling by highlighting real-world groupings that reflect the diversity and complexity of youth
engagement across Mediterranean settings.

4. Discussion and conclusion

This study set out to examine the behavioral profiles and perceptions of youth across three Mediterranean countries (Italy,
Morocco, and Lebanon) regarding the interconnected challenges of climate change and migration. Anchored in a comparative
framework and guided by latent variable modeling, the analysis sought to evaluate four core hypotheses: that climate change
awareness enhances climate action engagement; that migration perception influences institutional trust; that trust mediates the
relationship between migration perception and action; and that demographic factors shape attitudinal and behavioral responses.

The findings broadly confirm the proposed hypotheses and offer new insights into the ways in which structural, attitudinal, and
institutional variables interact in shaping youth engagement. First, the study confirms that youth perceptions of climate change are
significantly informed by educational exposure, but also by experiential and media-based knowledge. While formal education showed
a positive influence on climate change awareness, the impact of perceived weather anomalies and awareness of climate-induced
migration was more substantial. This underscores the importance of integrating real-world experiential learning with structured
curricula, as emotional salience and contextual immediacy appear to enhance cognitive engagement with climate issues (Karpudewan
and and Mohd Ali Khan, 2017; Pierce and Widen, 2017).

The results also suggest that the dominant sources of climate-related information (namely, internet and television) play a crucial
role in shaping perceptions, yet may lack the scientific depth required to foster resilient understanding. Previous studies have
cautioned against the pitfalls of shallow digital information environments that amplify alarmism or misinformation (Arias, 2019; Rich,
2024). Thus, expanding cross-disciplinary climate education programs, particularly within university systems, emerges as a strategic
imperative (DeCamp, 2024; Vila Subirés and Salhi, 2022).

A second set of findings concerns migration perception. The strong alignment between the latter and policy trust supports the
hypothesis that affective and cognitive engagement with migration informs broader institutional evaluations. This was particularly
evident in Morocco and Italy, where respondents displayed greater empathy toward climate migrants and stronger support for reg-
ulatory measures. In contrast, youth in Lebanon, where migration pressures are experienced more immediately through refugee in-
fluxes, expressed more uncertainty, perhaps reflecting local fatigue and policy complexity. These findings reaffirm the importance of
local context in migration discourse (Ghosh and Orchiston, 2022).

Institutional trust itself emerged as a critical mediator, not only enhancing climate action engagement but also conditioning how
climate awareness translates into behavioral intent (Salhi, 2023). Respondents with greater trust in government reported higher
willingness to act (even when perceiving systemic inadequacies) suggesting that perceived honesty and responsiveness, more than
policy sufficiency alone, sustain public engagement (Hiigel and Davies, 2020; Lacey et al., 2018). Notably, this trust is not uniformly
distributed: higher socio-economic conditions and female representation were associated with greater awareness and action but also
with lower trust in institutions. This paradox invites closer research into how youth reconcile institutional skepticism with civic
mobilization, a dynamic observed in other climate justice movements (Castiglione et al., 2022).

The clustering analysis further deepens this narrative. Three distinct groups (i.e., skeptical pragmatists, informed adaptors, and
committed advocates) reflect varying levels of engagement and ideological orientation. Of particular interest is the fluidity between
the latter two groups, suggesting that with appropriate educational and participatory interventions, youth can move from informed
reflection to active advocacy (Neas, 2023). This transition appears facilitated by climate literacy, exposure to migration narratives, and
personal experience of climate-related risks.

In light of these insights, several implications emerge. First, youth engagement cannot be addressed monolithically. National
context, education systems, and socio-economic positioning all mediate how climate and migration are understood and acted upon
(Koubi et al., 2022). Second, policy responses must prioritize institutional transparency and inclusiveness to rebuild trust and
strengthen collective commitment (Gomm et al., 2024; Salhi, 2023). Third, formal education (especially when contextually adapted)
remains a powerful lever for fostering resilience and cross-border solidarity (Feinstein and Mach, 2020).

The methodological framework offers a replicable model for exploratory studies, while the empirical findings enrich the debate on
climate-induced migration and youth agency in transitional societies. Nonetheless, some limitations must be acknowledged. The non-
probabilistic, pilot nature of the sample precludes national generalizability. The reliance on self-reported measures may also introduce
social desirability bias. Future research should expand the geographic scope, refine variable selection through confirmatory factor
analysis, and employ longitudinal designs to track evolving perceptions. Additionally, latent profile analysis could complement the
clustering approach once continuous and normally distributed data are available.

Definitely, the findings affirm the critical role of youth in navigating the dual pressures of climate change and migration. Their
capacity for reflection, their sensitivity to institutional cues, and their differentiated engagement pathways make them indispensable
stakeholders in future climate governance. To fully harness this potential, targeted education, trust-building policy frameworks, and
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participatory civic spaces are required. Empowering youth with knowledge, empathy, and trust in responsive institutions will enable
Mediterranean societies to more effectively navigate the growing risks and emerging opportunities at the intersection of climate
change and migration.
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