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Abstract

Sustainable regional competitiveness is widely recognized as a cornerstone for fostering
economic growth, social well-being, and environmental sustainability at the local level.
Building upon our previous research, in which we extensively examined the ten factors
shaping regional competitiveness, this study continues the investigation by focusing on
the same nine factors while replacing environmental considerations with civil protection,
utilizing updated literature spanning 2020 to 2025. The study’s time frame was from
March 2025 to November 2025. A literature review methodology was adopted,
emphasizing critical evaluation rather than a systematic review. Recent studies published
within the last five years were analyzed, with particular attention to these ten recognized
factors: (1) economy, (2) labor market, (3) poverty and social inclusion, (4) healthcare, (5)
educational infrastructure, (6) environmental considerations, (7)
infrastructure, (8) science and technology, (9) high-tech industries, and (10) innovation.

transportation

The key findings of the study emphasize the distinct yet interconnected role of each factor
in shaping regional competitiveness. Economic development remains foundational,
closely linked with education, causes of death, and sustainability, highlighting that a
strong economy alone is insufficient. Labor market dynamics, including youth
employment and skills development, are crucial for translating potential into growth,
while addressing poverty and social exclusion requires coordinated social and economic
policies. Public health indicator reflect societal challenges and helps identify areas where
targeted interventions can enhance well-being and productivity. Education strengthens
human capital, supports innovation and high-tech industries, and promotes social
inclusion, creating the foundation for sustainable regional growth. Environmental issues
shape the risks that civil protection must manage, while effective environmental
protection reduces the need for emergency response. Transportation infrastructure
connects economic activity, Research & Development (R&D), Information and
Communication Technologies (ICT) deployment, and innovation, enhancing regional
integration. Science and technology, particularly ICT, drive productivity and
competitiveness, while human capital plays a central role in the development of high-tech
industries, supporting innovation and economic diversification. Finally, innovation
underpins the capacity of regions to adapt and maintain a long-term competitive
advantage. Overall, this research demonstrates that by retaining the same nine core
factors and replacing environmental considerations with civil protection, it is possible to
gain new insights into regional competitiveness.
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1. Introduction

In our previous research, we examined the foundations of regional competitiveness
by analyzing the key factors that drive economic growth, social well-being, and
sustainable development [1,2]. Building upon this work, the present study continues the
investigation, focusing on the same nine core factors while replacing environmental
considerations with civil protection and incorporating the most recent literature.

While the previous study provided a comprehensive assessment of structural
competitiveness factors, it did not explicitly examine the institutional and operational
mechanisms that enable regions to anticipate, absorb, and recover from systemic shocks.
The present study therefore differs conceptually and empirically, as it moves beyond
structural sustainability dimensions and introduces civil protection as an autonomous
determinant of regional competitiveness. This shift reflects the growing recognition that
resilience capacity constitutes a foundational pillar of sustainable development rather
than a secondary governance attribute.

Regional competitiveness refers to the ability of a specific geographic area to
stimulate economic activity and enhance residents’ quality of life through efficient
resource use, innovation, and institutional support [3]. It encompasses a wide spectrum
of economic, social, technological, and institutional dimensions, reflecting the complex
interplay of factors that shape regional development [4].

The increasing frequency of climate-related disasters, public health crises,
geopolitical instability, and technological disruptions has exposed the vulnerability of
regional economic systems. These developments have raised critical questions regarding
whether traditional competitiveness frameworks adequately capture a region’s capacity
to maintain functionality under stress. As a result, integrating resilience-oriented
institutional mechanisms into competitiveness measurement has become both a
theoretical and policy imperative.

To clarify the conceptualization of regional competitiveness, we adopt a structured
analytical framework that distinguishes three key components: first, the determinants,
which are the core factors that directly influence competitiveness, including the economy,
labor market, education, health, civil protection, transport, technology, high-tech
industry, and innovation; second, the moderators, which are factors that affect the
strength or direction of the determinants’ impact, such as governance quality, institutional
capacity, social cohesion, and environmental risk; and third, the outcomes, which are the
measurable manifestations of competitiveness, encompassing economic performance
(e.g., GDP per capita, productivity), social well-being (e.g., health, inclusion), and
resilience to shocks (e.g., disaster recovery time, infrastructure continuity) [5,6].

In recent years, the global emphasis on sustainability has encouraged governments
and institutions across Europe to integrate social, economic, and resilience-oriented
principles into regional policies and legal frameworks [7]. These efforts address challenges
such as natural disasters, emergencies, social inequalities, and uneven economic
development, promoting sustainable growth while enhancing societal welfare [8].

Regional competitiveness has thus emerged as a key determinant for achieving
sustainable development objectives, linking economic performance with long-term social
and institutional outcomes [9]. Sustainable competitiveness can be understood as the
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combination of institutions, policies, and factors that determine regional productivity
while ensuring the capacity of future generations to meet their needs [10].

Prior research highlights that competitiveness is not limited to purely economic
measures. Storper (1997) defines it as a region’s ability to attract and retain firms while
improving living standards, whereas Huggins (2003) emphasizes creativity, knowledge,
and supportive institutional conditions over mere wealth accumulation [11,12]. Porter
(1990), one of the foundational studies in this field, underlines the role of clusters and
competitive advantage derived from local business ecosystems [13]. These seminal works
continue to provide a basis for contemporary research on regional competitiveness,
guiding the selection of core factors for further analysis [14].

Economic competitiveness relies on government-business collaboration, diverse
economies, high-quality education, and political stability, all of which drive innovation,
entrepreneurship, and societal well-being [15,16]. Enhancing sustainable regional
competitiveness also requires investments in education, infrastructure, research, ICT, and
regulation, creating dynamic and resilient economic hubs [17,18]. Territorial
competitiveness is increasingly recognized as a cost-effective strategy for promoting
balanced regional growth [19,20].

The decision to replace environmental considerations with civil protection in the
core-factor structure reflects analytical refinement rather than a conceptual exclusion of
sustainability [21]. While environmental performance captures long-term ecological
balance, civil protection captures the operational capacity of institutions to manage acute
risks and ensure continuity of economic and social systems. Civil protection has been
selected as a core factor due to its critical role in enhancing regional resilience and
safeguarding societal well-being, as explained and justified in the following section, Civil
Protection and Environment Interactions, of this research [22]. By encompassing disaster
preparedness, emergency management, risk mitigation policies, and protective
infrastructure, civil protection strengthens a region’s ability to withstand shocks, recover
rapidly, and maintain continuity in economic and social activities [23,24]. Its integration
into the analysis highlights how proactive safety measures and institutional preparedness
contribute to long-term competitiveness, linking societal resilience directly with economic
stability and sustainable regional development [25].

While previous studies often include Civil Protection as a sub-dimension of
governance, infrastructure, or resilience, we argue that it constitutes an autonomous factor
of regional competitiveness [26]. Civil Protection directly contributes to regional resilience
by mitigating the economic and social impact of disasters, enabling the continuous
functioning of economic systems and labor markets [27]. Drawing on resilience economics
and disaster economics, Civil Protection can influence growth indirectly by reducing
recovery costs and maintaining investor confidence [28]. Thus, its role is analytically
distinct from traditional governance or infrastructure measures, and it has independent
explanatory power for regional performance outcomes [29]. This theoretical framing
allows us to formulate testable propositions about the relationship between Civil
Protection and specific dimensions of competitiveness, such as innovation sustainability,
labor market stability, and economic resilience.

The analysis draws on a combination of established and new databases to strengthen
the evaluation [30]. These include the Regional Competitiveness Index, Regional Well-
Being, and Eurostat, as well as the ESPON Database for regional development indicators,
the European Quality of Government Index (EQI) for governance and institutional
quality, and the DESI—Digital Economy and Society Index for digital and ICT-related
factors. Complementary data sources such as the ESPON Data Navigator, Eurostat
Regional Statistics, OECD Regional Database, and EU-ADAPT for climate adaptation and
resilience provide additional insights into regional sustainability [31-33].
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By integrating these datasets, this study reassesses the ten core factors while placing
new emphasis on civil protection alongside the established dimensions [34].
Technological and innovation factors highlight ICT deployment and digital
infrastructure, while civil protection emphasizes preparedness, risk reduction, and
societal resilience [35].

In this study, civil protection is conceptualized as an independent institutional factor
that enhances regional resilience and complements environmental sustainability. While
traditional environmental factors remain important for sustainable competitiveness, civil
protection focuses on operational capacities such as emergency response, early warning
systems, and institutional preparedness [36]. This distinction allows us to explore how
civil protection strengthens competitiveness without replacing environmental
considerations.

The aim is to provide policymakers, regional development agencies, and
stakeholders with comprehensive insights into regional competitiveness and
sustainability, focusing on the new ten major factors: economy, labor market, poverty and
social inclusion, healthcare, educational infrastructure, civil protection, transportation
infrastructure, science and technology, high-tech industries, and innovation [1,2,37].

This study makes three primary contributions to the literature. First, it advances the
theoretical debate by integrating resilience economics into regional competitiveness
analysis. Second, it offers methodological innovation through the operationalization of
civil protection indicators using harmonized European regional datasets. Third, it
provides policy-relevant evidence demonstrating that institutional preparedness and
disaster-risk management are not peripheral governance elements but core determinants
of sustainable territorial development.

This approach offers a more nuanced understanding of sustainable regional
competitiveness, bridging traditional competitiveness measures with contemporary
resilience-driven priorities [38]. As illustrated in Figure 1, the integration of economic
performance, social cohesion, territorial balance, and civil protection dimensions provides
a comprehensive structure for assessing long-term regional sustainability. The findings aim
to inform evidence-based policymaking, enabling regions to reduce economic, social, and
territorial disparities, enhance resilience, and promote long-term, balanced development.

In an era characterized by heightened uncertainty and systemic risk, incorporating
civil protection into competitiveness measurement is essential for accurately assessing
long-term regional sustainability [39]. The findings therefore contribute to a more
resilience-oriented policy framework capable of reducing territorial disparities and
strengthening economic continuity across European regions.
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Figure 1. Conceptual Framework of Regional Competitiveness.
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2. Methodology and Literature Research

The theoretical foundation for understanding and evaluating regional
competitiveness was established through a comprehensive literature review, drawing
upon key concepts and insights from previous research. Although this is a narrative
review, we ensured rigor by predefining search keywords, databases, and
inclusion/exclusion criteria. Data extraction followed a standardized template capturing
factor, indicator, theoretical underpinning, and observed outcomes. Each source was
critically assessed for relevance, methodological quality, and empirical robustness. This
structured approach increases transparency and replicability even within a non-
systematic review framework.

The study utilizes data and indicators from a combination of established and
supplementary databases to ensure a robust analysis. The primary databases employed
are the Regional Competitiveness Index (RCI), the Regional Well-Being Database, and
Eurostat, while additional sources include the ESPON Database, the European Quality of
Government Index (EQI), and the Digital Economy and Society Index (DESI). Factors from
RCI, DESI, EQI, and other databases were extracted to quantify each factor (e.g., labor
productivity for Economy, disaster preparedness scores for Civil Protection). These
indicators provide measurable proxies that can be used in future empirical testing or
comparative regional assessments. These resources collectively provide economic, social,
technological, institutional, and resilient-related information necessary to assess regional
competitiveness, including aspects of civil protection.

¢ Regional Competitiveness Index (RCI): Based on the Global Competitiveness Index,
the RCI evaluates competitiveness for EU NUTS-2 regions over the past decade,
covering areas such as governance, infrastructure, health, human capital, labor
market, and innovation [40,41].

e Regional Well-Being Database: Drawn from OECD frameworks, this database
measures regional well-being across multiple dimensions, focusing on individuals’
experiences, local characteristics, and overall quality of life, with scores ranging from
0 to 10 [42].

. Eurostat: Provides comprehensive regional statistics on economic, social,
demographic, and institutional indicators, supporting quantitative analysis and
cross-regional comparisons [43].

e  ESPON Database: Offers detailed indicators for regional development, economic
performance, social cohesion, and resilience, enabling a multidimensional
assessment of regional competitiveness, including civil protection measures such as
disaster preparedness, emergency response capacity, and risk mitigation [44].

e  European Quality of Government Index (EQI): Provides regional-level data on
institutional quality, governance, and public service performance, supporting
analysis of asymmetric and policy-driven factors, including local governance of civil
protection initiatives [45].

e  Digital Economy and Society Index (DESI): Captures digital economy performance,
ICT adoption, e-government services, and citizens’ digital skills, particularly relevant
for evaluating technology-related competitiveness and innovation [46].

The literature analysis phase involved systematically compiling indicators from these
sources. Screening was based on (i) publication date (2020-2025), (ii) relevance to the ten
factors, (iii) empirical or conceptual rigor, and (iv) language (English). Studies were
weighted qualitatively based on sample size, methodological robustness, and relevance
to regional competitiveness. Studies not meeting these criteria were excluded to maintain
the consistency and reliability of the conclusions. To identify relevant studies, searches
were conducted using Google Scholar, ResearchGate, and SpringerLink for publications
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between 2020 and 2025. Specific predefined keywords, including “regional
competitiveness”, “sustainable development”, “civil protection”, and other related
phrases, were applied to extract insights into contemporary research trends. Alternative
phrasings and cross-referencing within the publications helped refine the selection to ten
definitive research themes corresponding to the ten major factors under investigation.
This narrative review followed a structured process: (i) selection of peer-reviewed
literature from major databases (Scopus, Web of Science) using keywords related to
regional competitiveness, sustainability, and civil protection; (ii) screening of articles
based on relevance and methodological rigor; and (iii) extraction of indicators for each
factor. Civil protection indicators were identified using criteria such as institutional
capacity, emergency response times, and the effectiveness of early warning systems, as
these are not explicitly categorized in major datasets such as RCI and DESI.

While this study is a narrative review, a comparative synthesis was conducted by
mapping findings from each study to the ten core factors, assessing convergences,
divergences, and relative emphasis. This structured mapping allows the derivation of
evidence-based propositions while highlighting research gaps. Future work may conduct
quantitative or cross-regional empirical analyses using these mapped indicators.

The methodology followed a traditional narrative approach, aiming to summarize,
interpret, and synthesize existing literature on regional competitiveness. This involved
extracting propositions from the ten factors and analyzing their interrelations with
sustainable regional competitiveness outcomes [47]. The eligibility of search results was
determined based on assessments of the title, abstract, and full text. The researchers (A.K.
and E.K.) screened more than 600 articles (including the 400 from the previous research)
for eligibility using the following criteria:

e Inclusion of papers published between 2020 and 2025 (including earlier papers for
terminology definition).

e Investigation of the relationship between regional competitiveness and the ten
specified factors.

e  Studies published in English.

e A broad approach to encompass studies aligning with the review’s objectives; no
contact was made with authors for supplementary information.

From this process, the researchers selected 200 references that satisfied the criteria.
Of these, about 185 were published between 2020 and 2025, while fewer than 15 date back
to before 2020, mainly to define terminology. This approach facilitated the development
of robust theoretical and conceptual frameworks, ensured that the study builds upon and
extends prior knowledge, and provided new insights into sustainable and resilient
regional competitiveness.

To complement the narrative review, a brief bibliometric overview of the selected 201
publications was conducted to provide additional transparency and context. As
illustrated in Figure 2 the study followed a systematic selection and screening procedure
to ensure methodological consistency and replicability. The analysis examined temporal
trends, thematic focus, and publication outlets, revealing a marked increase in studies on
sustainable regional competitiveness and resilience after 2020.

While most research addresses innovation, governance, and digital transformation,
civil protection appears underrepresented as an independent factor, often discussed only
peripherally within broader governance or infrastructure frameworks. Publication
sources primarily include journals indexed in Scopus and Web of Science, spanning
regional studies, sustainability, economic geography, and public administration.
Keyword co-occurrence analysis highlights strong connections among “regional
competitiveness”, “innovation”, “sustainable development”, and “governance”, whereas
terms related to civil protection and disaster resilience appear less frequently. This
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bibliometric insight con-firms a measurable research gap, supporting the study’s rationale

for explicitly integrating civil protection as a core determinant of sustainable regional

competitiveness.

Research Design
+ Define Objectives
+ Identify Ten Core Factors
* Replace Environmental
with Civil Protection

Search Strategy

. + Databases: Scopus, Web of Science,

Google Scholar, ResearchGate,
SpringerLink

« Period: 2020-2025

+ Keywords: “Regional Competitiveness’,
“Sustainable Development’,
“Civil Protection”, “Innovation”,

Initial Identifcation
q >600 Records Identified

Final Identification
H > 201 Studies Included

Screening (Title & Abstract)

+ Remove Duplicates
+ Relevance to Ten Factors
+ Conceptual & Empirical Rigor

Conceptual Framework

+ Integrate Civil Protection
. + Analyze Factor Interlinkages
+ Develop Resilience Framework

“ICT", “High-Tech Industry”

Figure 2. Flowchart illustrates the structured narrative literature review process.

3. Thematic Synthesis and Conceptual Framework

After a thorough review of the relevant literature and analysis of data related to
sustainable regional competitiveness, ten key factors were identified as central to the
assessment of regional performance (Table 1).

The literature review indicates that Economy, Labor Market, and Education are
foundational factors, consistently linked to regional growth, workforce adaptability, and
human capital development. Innovation and High-Tech Industry drive competitive
differentiation and technological advancement. Civil Protection, Health, and Poverty and
Social Inclusion enhance resilience, social well-being, and sustainability. Transport and
Technology/Science and Digital Society serve as enabling factors, supporting connectivity,
ICT adoption, and knowledge flows. This synthesis provides a structured, evidence-based
overview of factor importance, moving beyond narrative description to a comparative
assessment.

Our review highlighted that these factors are highly interconnected and cannot be
considered in isolation. For instance, the strength of the economy shapes labor market
conditions, which in turn can influence poverty levels and social inclusion. Similarly,
health outcomes are linked to access to education, technological infrastructure, and the
presence of high-tech industries, while the effectiveness of civil protection measures
contributes directly to regional resilience and sustainable development. Recognizing these
interdependencies is essential for formulating strategies that enhance sustainable regional
competitiveness.

All factors have a European dimension and are relevant to countries across the EU.
As described in Section 2, this study draws on the most recent research on regional
competitiveness and its drivers, primarily from publications between 2020 and 2025,
which often incorporate historical data to provide context and support terminology
definitions. It is important to note that the results obtained may vary depending on the
country analyzed. Differences in economic development, institutional capacity,
governance quality, and social conditions across EU member states can influence the
relative importance of each factor and the observed outcomes. Accordingly, the findings
of this study should be interpreted with consideration of country-generic contexts,
highlighting the need for regionally tailored policy recommendations.

Across the ten factors, several patterns emerge. Some factors, such as innovation and
infrastructure, appear most frequently in the literature, while others, like civil protection,
show strong interdependence with resilience measures. These intersections highlight the
systemic nature of sustainable regional competitiveness.
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Table 1. Ten factors measuring sustainable regional competitiveness.
. Social Infrastructure and
Economic Factors Sources
Factors Technology Factors
Eurostat, ESPON
P ial il P . . ,
(1) Economy [48-66] (3)1n31\1; zr_t)yna[zg Z‘;‘.}la (6) Civi ;8;“10“ 86~ Database, Regional Well-
i _
Being Database, EQI.
Factors and References for Eurostat, Regional Well-
2)L Market [109-
Sustainable Regional (2) Labor 12:; et [109 (4) Health [125-137] (7) Transport [138-151] Being Database, EQ],
Competitiveness Eurostat.
(8) Technology/Science Regional Competitiveness
. and Digital Society [179- Index (RCI), DESI,
9) High-tech Indust
©) lg[ 5 ;C ) 6; USHY (5) Education [166-178] 189] Eurostat, Regional Well-

Being Database, EQI,

(10) Innovation [190-200] Furostat.

3.1. Economy Factor

Efficient resource allocation, GDP dynamics, and market diversity directly influence
regional competitiveness and resilience [48]. Empirical evidence shows that regions with
diversified economic structures and efficient resource utilization exhibit higher resilience
to crises, linking economic performance directly to social well-being and long-term
competitiveness [49]. It influences not only the pace of economic growth but also the
ability of a region to provide stability and resilience against external shocks. Building on
these earlier insights, we explore in greater detail how economic performance interacts
with social well-being, civil protection, and environmental sustainability [50].
Understanding this interplay is crucial for developing policies that promote growth while
ensuring long-term societal and ecological balance [51].

The economy of a region is a fundamental driver of development, shaping the
conditions under which communities thrive [52]. Regional competitiveness encompasses
more than just GDP growth; it includes innovation capacity, education quality,
institutional effectiveness, social cohesion, and environmental responsibility. By
integrating these dimensions, we recognize that a strong economy must support human
development alongside material prosperity [53]. Without such integration, growth risks
being uneven, short-lived, or detrimental to broader societal goals [54].

Evaluating regional economic competitiveness requires a comprehensive approach
that considers both input and outcome factors [55]. Input factors include labor
productivity, efficient resource allocation, infrastructure quality, and industrial structure
[56]. Outcome factors, on the other hand, assess the region’s ability to deliver sustained
prosperity while enhancing residents’ quality of life [57]. While traditional metrics such
as GDP per working-age individual provide useful insights, they fall short of capturing
social well-being, resilience, and human development, which are increasingly critical in
today’s complex socio-economic environment [58,59].

To achieve a more holistic understanding, economic assessments should incorporate
multidimensional indicators such as education, healthcare access, civil protection
readiness, environmental sustainability, and social welfare [60]. This approach highlights
the interdependence between economic performance and the region’s capacity to
maintain safety, ecological balance, and overall quality of life [61]. Aligning local
competitiveness with broader national and global objectives ensures that growth is not
only measurable in economic terms but also meaningful for society and the environment
[62].

Successful regional economies do more than maximize output; they cultivate
ecosystems that foster innovation, adaptability, and inclusive growth [63,64]. Policies and
institutions that support civil protection, resilient infrastructure, sustainable resource
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management, and social cohesion are essential for long-term competitiveness [65]. By
emphasizing the interplay between economic performance, societal well-being, and
sustainability, regions can build resilient economies capable of thriving under changing
conditions while contributing positively to both local and global development [66].

Proposition 1. Regional economic performance is positively influenced by efficient resource
allocation, market diversity, and investment in human capital. Regions with higher GDP per
capita and productivity indices are expected to show stronger competitiveness outcomes.

3.2. Labor Market Factor

Workforce adaptability, employment flexibility, and alignment of skills with
industry needs enhance regional competitiveness and resilience [109]. The labor market
drives competitiveness through workforce adaptability, inclusion, and skill alignment
with regional economic needs [110]. High employment, lifelong learning, and access to
quality jobs enhance both productivity and social cohesion [111]. Studies indicate that
regions with dynamic labor markets experience lower unemployment disparities, faster
recovery from economic shocks, and higher capacity for innovation adoption.
Understanding these relationships is essential for designing policies that support not only
economic growth but also social stability and long-term adaptability [112].

Human capital remains a central pillar of regional development, affecting
productivity, innovation, and the capacity to respond to changing market demands [113].
Regional disparities in education, skills, and employment opportunities, however, can
result in uneven competitiveness and social outcomes [114,115]. Addressing these
disparities requires aligning education and training programs with local economic needs,
fostering a workforce capable of adapting to evolving industries [116]. By investing in
human capital, regions can enhance both individual opportunities and collective
economic resilience [117].

Policies that promote full employment, lifelong learning, and social inclusion are key
to developing a labor market that supports sustainable growth [118]. Civil protection
measures further reinforce workforce stability by mitigating the impact of environmental
or economic shocks, ensuring continuity in employment and productivity [119]. Together,
these strategies create an environment where the workforce can thrive even under
challenging conditions [120].

A comprehensive approach to labor market analysis considers not only human
capital but also regional economic structures, social dynamics, and institutional capacity
[121]. Evaluating workforce performance through this multidimensional lens allows
policymakers to address both immediate labor needs and long-term resilience goals [122].

Finally, a labor market that integrates education, training, civil protection, and
sustainability considerations strengthens regional competitiveness while promoting
inclusive growth [123]. By focusing on both productivity and resilience, regions can
cultivate economies that can withstand shocks, foster innovation, and support the well-
being of all residents [124]. This multidimensional perspective aligns local labor market
development with broader national and global objectives.

Proposition 2. Regions with higher workforce adaptability, employment flexibility, and skills
alignment with industry needs demonstrate greater resilience to shocks and higher regional
competitiveness scores.

3.3. Poverty and Social Exclusion Factor

Lower levels of poverty and social exclusion increase labor participation, social
cohesion, and access to education and health, thereby strengthening competitiveness [67].

https://doi.org/10.3390/su18052473



Sustainability 2026, 18, 2473

10 of 30

Poverty reduction and social inclusion strengthen competitiveness by increasing labor
participation, social cohesion, and equitable access to education and health [68]. Empirical
indicators, such as multidimensional poverty indices and social inclusion measures,
demonstrate that addressing structural and individual vulnerabilities reduces regional
inequalities and enhances resilience during economic or environmental crises [69]. By
examining these interconnections, we aim to identify strategies that not only reduce
inequalities but also strengthen the resilience and adaptability of regional economies [70].
Understanding the social dimensions of development is critical for fostering equitable
growth that benefits all residents [71].

Social exclusion is a complex and multidimensional process that often leaves certain
groups vulnerable due to unemployment, limited access to education, healthcare,
childcare, and social participation, as well as inadequate housing and living conditions
[72,73]. Addressing these vulnerabilities requires comprehensive policies that create
economic opportunities while promoting social integration. By targeting both structural
and individual barriers, regions can foster inclusive environments that support social
cohesion and collective prosperity [74].

Poverty is highly context-dependent, varying both within and across regions, and is
influenced by factors such as urbanization, cost of living, and local economic structures
[75]. Effective anti-poverty strategies must be tailored to these local realities, integrating
interventions across education, social welfare, civil protection, and healthcare systems
[76]. Targeted measures, including income support and community development
programs, can mitigate the effects of economic shocks and environmental disruptions [77].
By combining social protection with proactive economic planning, regions can enhance
resilience and ensure that vulnerable populations are not left behind [78].

Long-term unemployment and labor market exclusion are closely linked to social
marginalization, making targeted workforce interventions essential [79]. Programs that
promote skill development, lifelong learning, and access to quality employment reduce
disparities and improve social mobility [80]. Civil protection initiatives complement these
policies by safeguarding vulnerable populations during disasters or economic crises,
ensuring continuity in both employment and essential services [81]. This integrated
approach strengthens social cohesion, enabling regions to maintain stability even in the
face of external shocks.

Institutional quality, governance, and local autonomy play a pivotal role in
addressing poverty and promoting social inclusion [82]. Regions with effective local
governance and well-structured policies tend to achieve better outcomes in reducing
inequalities and fostering inclusive growth [83]. Investments in infrastructure, human
capital, innovation, and transparent governance are crucial to creating equitable labor
markets [84]. Additionally, multidimensional monitoring of social, economic, and
political indicators allows policymakers to tailor interventions, track progress, and ensure
that inclusion strategies remain effective over time [85]. By combining education, civil
protection, social welfare, and governance measures, regions can build resilient, inclusive,
and competitive economies.

Proposition 3. Lower levels of poverty and social exclusion positively influence regional
competitiveness by increasing labor participation, social cohesion, and access to education and
health.

3.4. Health Factor

Populations with better access to healthcare and higher life expectancy contribute to
sustained labor productivity and regional competitiveness. Health influences
competitiveness by shaping human capital quality and productivity [125]. Regions with
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better access to healthcare, lower preventable mortality, and robust public health systems
show higher labor productivity, innovation capacity, and adaptive resilience [126]. Civil
protection and emergency preparedness further reinforce health outcomes, ensuring that
populations remain productive during crises.

Health is a fundamental determinant of economic productivity and overall
sustainable regional growth [127,128]. Populations with better health outcomes exhibit
higher labor productivity, lower absenteeism, and stronger innovative capacity, which
directly enhances competitiveness. Yet, health disparities persist across regions and
countries, influenced by geography, socio-economic status, and gender, highlighting the
need for targeted interventions [129].

Examining causes of death provides deeper insight into regional health disparities
and resilience [130]. Preventable mortality, chronic disease prevalence, and injury-related
deaths reveal structural weaknesses in healthcare systems, socio-economic inequalities,
and emergency preparedness [131]. Incorporating this information into regional planning
strengthens civil protection strategies, ensuring that vulnerable populations are
safeguarded and continuity in economic activity is maintained during crises [132].

Access to healthcare and education plays a central role in mitigating health
inequalities [133]. Financial, geographic, and social barriers to medical services exacerbate
disparities, particularly in rural or underserved regions [134]. Civil protection and
emergency preparedness initiatives further reinforce health outcomes by providing rapid
response to natural disasters, epidemics, or industrial accidents, thereby reducing
preventable deaths and supporting community resilience [135].

Monitoring health indicators alongside causes of death allows policymakers to
design evidence-based interventions, assess policy effectiveness, and prioritize
investments in both preventive and responsive health measures [136]. This
multidimensional approach strengthens regional competitiveness while promoting
sustainability, resilience, and social well-being [137].

Proposition 4. Populations with better access to healthcare, lower morbidity, and higher life
expectancy contribute to sustained labor productivity and competitiveness.

3.5. Education Factor

Investment in education and vocational training improves human capital quality,
innovation output, and regional competitiveness. Education supports competitiveness
through human capital development, vocational training, and research-driven innovation
[166]. Higher education and aligned professional programs increase the skill base,
enhance labor mobility, and facilitate knowledge transfer to high-tech industries [167].
Evidence shows that educational investment directly contributes to innovation, adoption,
economic diversification, and resilience.

Higher education plays a critical role in shaping regional socio-economic trajectories,
particularly by acting as a hub for research, innovation, and industrial cluster
development [168]. Universities and vocational institutions contribute to economic
competitiveness by improving workforce skills, fostering knowledge transfer, and
supporting entrepreneurial ecosystems [169].

Investment in education enhances a region’s attractiveness, not only for businesses
but also for researchers and students [170]. The alignment between professional education
systems and regional economic structures strengthens social and economic development,
creating pathways for inclusive and sustainable growth.

Education also directly contributes to sustainability [171]. Curricula that integrate
environmental awareness, disaster preparedness, and sustainable management practices
equip graduates with the skills needed to implement civil protection strategies, respond
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to emergencies, and support resilient communities [172]. By connecting education with
civil protection, regions can reduce vulnerability to natural or technological shocks while
promoting equitable development.

The quality and accessibility of education influence population settlement patterns
and labor mobility, affecting regional competitiveness [1,173]. Regions with robust
educational institutions tend to retain talent, encourage innovation, and create dynamic
labor markets, enhancing both economic productivity and societal well-being [174].

Assessment of education’s impact requires examining multiple indicators, including
graduation rates, skill alignment with local industries, migration patterns of graduates,
and institutional capacity to incorporate sustainability and civil protection into curricula
[175]. Integrating quantitative metrics with qualitative insights ensures a comprehensive
evaluation of education’s role in sustainable regional development [176].

Finally, higher education acts as a catalyst for innovative ecosystems, supporting
industries in adopting sustainable technologies, enhancing resource efficiency, and
implementing disaster risk reduction measures [177,178]. This interconnected approach
strengthens the resilience of both the economy and society.

Proposition 5. Investment in education and vocational training positively correlates with regional
innovation output and human capital quality, which in turn enhances competitiveness.

3.6. Civil Protection Factor

Effective civil protection and disaster preparedness reduce economic losses, stabilize
labor markets, and enhance competitiveness. Civil protection enhances regional
competitiveness by reducing vulnerability to natural, technological, or social shocks [86].
Theoretical and empirical studies show that proactive disaster preparedness,
infrastructure resilience, and social inclusivity reduce economic losses, maintain
continuity in production, and foster investor confidence. Civil protection integrates
resilience economics, quantifying costs and benefits to optimize sustainable development
strategies [87]. Recent literature highlights that climate change, environmental
degradation, and unplanned urbanization increase disaster risks, requiring civil
protection to move beyond reactive emergency response toward integrated prevention,
resilience, and adaptation strategies [88]. International organizations such as the
European Commission and OECD advocate ecosystem-based solutions, early warning
systems, and environmental risk assessments as core components of modern civil
protection planning [89].

Civil Protection is grounded in regional economic and resilience theory, where
investments in emergency preparedness, disaster mitigation, and infrastructure
continuity have measurable economic returns [90]. Beyond normative arguments for
safety, Civil Protection directly impacts productivity, reduces recovery costs, supports
labor market stability, and attracts investment. By linking these mechanisms explicitly to
regional competitiveness outcomes, Civil Protection is analytically justified as an
independent factor [91]. Although environmental considerations were previously a
separate factor, Civil Protection now incorporates relevant environmental risk mitigation
(e.g., disaster preparedness, climate adaptation).

Civil protection indicators include: (i) effectiveness of early warning systems, (ii)
emergency response times, (iii) institutional preparedness and capacity, and (iv) disaster
recovery efficiency [92]. This framework primarily focuses on EU regions but is designed
to be adaptable to global contexts, considering variations in institutional structures and
data availability. While related to environmental risk management or public safety, civil
protection uniquely integrates operational capacity with policy coordination,
emphasizing proactive resilience rather than solely risk mitigation.
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Resilient and sustainable regional development requires more than economic and
social indicators [93]. Building on this insight, we introduce civil protection as a key
determinant of regional competitiveness, emphasizing its role in safeguarding
communities, infrastructure, and economic activity.

Civil protection is increasingly recognized as a strategic element of regional
competitiveness [94]. By ensuring that communities, infrastructure, and economic
systems are prepared for and resilient to disasters, emergencies, and crises, civil protection
enhances a region’s capacity to maintain continuity in economic activity, safeguard
human capital, and protect key assets [95]. Regions with robust civil protection
frameworks experience fewer disruptions, recover faster from shocks, and can attract
investment more reliably, all of which strengthen their competitive position relative to
less-prepared regions.

Moreover, integrating civil protection with sustainability initiatives—such as
resilient urban planning, climate adaptation, and social equity programs—creates a
multidimensional advantage, aligning economic performance with environmental
stewardship and social cohesion [96]. In this way, civil protection not only mitigates risks
but actively contributes to long-term, sustainable, and inclusive regional competitiveness.

Civil protection encompasses policies, strategies, and practices designed to prevent,
prepare for, respond to, and recover from disasters, emergencies, and crises, whether
natural, technological, or social in origin [97]. Regions with effective civil protection
systems are better equipped to maintain economic continuity, reduce social vulnerability,
and protect critical infrastructure [98].

Integrating civil protection into regional competitiveness frameworks ensures that
growth is resilient and sustainable [99]. Regions exposed to natural hazards or industrial
risks face potential economic and social disruptions; robust civil protection mechanisms
mitigate these threats, allowing regions to maintain stability and attractiveness for
investment [88,100].

Disaster preparedness and emergency response are closely linked to human capital
and community well-being [101]. Training, education, and awareness programs enhance
the capacity of residents and businesses to respond effectively to crises, reducing
mortality, economic losses, and social disruption. Such interventions also promote long-
term sustainability by preserving environmental resources and community assets [102].

Civil protection contributes to inclusive development by prioritizing vulnerable
populations, including low-income groups, the elderly, and marginalized communities
[103]. Regions that integrate social equity into civil protection planning strengthen social
cohesion, reduce inequalities, and enhance collective resilience, reinforcing the social
dimension of regional competitiveness [104].

Infrastructure resilience is another critical aspect. Investments in sustainable urban
planning, resilient transportation, energy networks, and ICT systems support rapid
response to emergencies while minimizing economic disruption [65]. Civil protection
policies therefore intersect with multiple regional competitiveness factors, including the
economy, labor, health, and education [105].

Monitoring, early warning systems, and risk assessment tools are essential for
effective civil protection [106]. By integrating data on hazards, vulnerabilities, and
regional capacities, policymakers can design evidence-based interventions that support
sustainable development goals while enhancing economic and social resilience.

Finally, civil protection strengthens regional adaptability and long-term
competitiveness by fostering a proactive culture of preparedness and sustainability
[107,108]. Regions that prioritize civil protection are better positioned to recover from
crises, maintain investor confidence, and promote a safe, productive, and inclusive
environment for residents.
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Proposition 6. Effective civil protection and disaster preparedness mechanisms reduce recovery
time after crises, minimize economic losses, and increase investor confidence, positively impacting
regional competitiveness.

3.7. Transport Factor

Efficient, sustainable, and resilient transport networks facilitate labor mobility, goods
distribution, and rapid disaster response, enhancing competitiveness. Transport
infrastructure drives competitiveness through efficient mobility, goods distribution, and
emergency response capabilities [138]. Evidence indicates that well-connected,
sustainable, and resilient transport networks facilitate labor access, reduce logistical costs,
and support rapid crisis response, linking infrastructure quality directly to economic
performance and regional resilience.

Transport infrastructure, including roads, railways, ports, and intermodal
connections, is crucial for the efficient movement of goods, people, and services [139].
High-quality transport systems facilitate trade, reduce logistical costs, and attract
investment, directly strengthening regional competitiveness [140]. They also enable the
effective distribution of resources during emergencies, linking transport planning to civil
protection and regional resilience.

Sustainable transport is increasingly recognized as a multidimensional driver of
regional development [141]. Investments in low-emission transport modes, energy-
efficient infrastructure, and smart mobility solutions support environmental
sustainability while improving accessibility and connectivity [142]. By aligning transport
policies with sustainability objectives, regions can reduce carbon footprints, enhance
public health, and ensure long-term economic viability.

The transport sector also interacts closely with other dimensions of competitiveness,
including economic activity, labor mobility, education, and healthcare [143]. Efficient
transportation networks allow residents to access jobs, schools, and medical services while
ensuring rapid response capabilities in emergencies, thus linking infrastructure to civil
protection outcomes.

Urban and regional planning play a critical role in transport efficiency [144].
Integrating land use, population density, and transit-oriented development creates
transport systems that are resilient, environmentally responsible, and economically
beneficial [145]. This integration is essential for mitigating the impacts of disasters or
disruptions, enhancing both sustainability and regional adaptability [146].

Digital technologies and ICT integration further enhance transport competitiveness
[147]. Smart traffic management, predictive maintenance, and real-time monitoring
reduce congestion, prevent accidents, and optimize resource allocation [148]. These
innovations not only support economic efficiency but also strengthen civil protection
capacities, enabling swift evacuation or rerouting during emergencies [149].

Investing in robust transport infrastructure is thus both an economic and social
priority [150]. Regions with resilient, sustainable, and well-maintained transport systems
are better positioned to withstand shocks, maintain supply chains, and support inclusive
development [151]. Transport is not merely a facilitator of commerce but a strategic tool
for sustainable, resilient, and competitive regional development.

Proposition 7. Regions with efficient, sustainable, and resilient transport networks experience
higher regional competitiveness by facilitating labor mobility, goods distribution, and rapid disaster
response. Transport quality can be measured via connectivity indices, average travel times, and
transport-related resilience metrics.
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3.8. Technology/Science and Digital Society Factor

High ICT adoption and digital literacy enable innovation, efficient service delivery,
and knowledge-based economic growth, strengthening regional competitiveness [179].
Technological advancement and ICT integration enhance competitiveness by enabling
innovation, knowledge dissemination, and efficient public service delivery. Early warning
systems, digital communication networks, and ICT-enabled civil protection improve
resilience. Empirical research shows that digital adoption correlates with higher regional
productivity, social inclusion, and sustainable development.

The digital transformation of society has implications beyond the economy [180].
Integrating ICT into regional planning enhances efficiency, reduces resource
consumption, and supports sustainable solutions [181]. Digital tools facilitate smart
mobility, energy management, and resilient infrastructure, aligning technology
investments with sustainability objectives.

Civil protection benefits directly from ICT integration [182]. Early warning systems,
real-time monitoring, and digital communication networks strengthen regional
preparedness for natural disasters, health emergencies, and industrial accidents [183]. By
embedding ICT in civil protection strategies, regions can safeguard human capital,
maintain economic continuity, and protect critical infrastructure [184].

Collaboration between public institutions, private enterprises, and higher
education—often described through the quadruple helix model —is essential for effective
innovation ecosystems [185]. Policies that encourage technology transfer, knowledge
dissemination, and industry—academia partnerships amplify regional innovation capacity
and competitiveness [186]. These efforts also foster adaptive capabilities that enhance
resilience in the face of crises.

The development of digital skills, broadband access, and smart infrastructure
ensures that regions can leverage technology for economic growth while promoting social
inclusion and sustainability [187].

The integration of science, technology, and digital society with sustainable practices
and civil protection strengthens regional resilience [188]. By adopting ICT-driven
solutions, regions can optimize resource allocation, improve public service delivery, and
reduce vulnerability to external shocks, ultimately reinforcing long-term competitiveness
[189].

Proposition 8. High ICT adoption rates and digital literacy enable innovation, efficient service
delivery, and knowledge-based economic growth, which directly strengthen regional
competitiveness.

3.9. High-Tech Industry Factor

Development of high-tech industries, supported by skilled human capital and R&D,
enhances innovation capacity and regional competitiveness [152]. This factor emphasizes
how specialized skills, knowledge-intensive activities, and innovation ecosystems
contribute to both economic growth and sustainable regional development [153]. High-
tech industries contribute to competitiveness through knowledge-intensive production,
innovation ecosystems, and skilled human capital [154]. Evidence highlights that
investment in Ré&D, technology transfer, and collaboration between academia,
government, and private sectors fosters industrial growth and economic diversification
[155]. Integrating sustainability and civil protection strengthens resilience and continuity
in high-tech operations.

High-tech industries are characterized by rapid technological change, knowledge-
intensive production, and a reliance on highly skilled labor [156]. Innovation is central to
these industries, enabling regions to maintain a competitive edge while fostering
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sustainable economic growth. The sector thrives in environments where human capital —
engineers, researchers, and technologists—is continuously developed and effectively
utilized [157].

Human capital is the primary driver of high-tech sustainable regional
competitiveness [158]. Investment in education, training, and skill development ensures
a steady supply of qualified personnel capable of producing, adapting, and advancing
cutting-edge technologies [159]. Regions that prioritize human capital development
experience higher innovation outputs, improved productivity, and stronger resilience to
economic shocks.

High-tech enterprises do not operate in isolation [160]. Their growth relies on a
dynamic interplay between educational institutions, research centers, public policy, and
private investment [161]. This quadruple helix model fosters innovation, accelerates
knowledge transfer, and builds regional innovation capacity. Civil protection
considerations are increasingly integrated into high-tech operations, ensuring continuity
of critical research and manufacturing during emergencies, natural disasters, or health
crises [162].

Sustainability is a core aspect of high-tech industry development [163]. By adopting
green technologies, energy-efficient processes, and sustainable manufacturing practices,
high-tech industries contribute to environmental stewardship while supporting economic
competitiveness.

Policy measures are essential for nurturing high-tech ecosystems [164]. Targeted
strategies include supporting R&D investments, fostering collaboration between industry,
universities, and government, and promoting the adoption of digital and green
technologies [165]. These policies not only enhance competitiveness but also strengthen
civil protection and regional resilience, ensuring continuity in the face of crises.

Proposition 9. Strong social networks, civic engagement, and trust among stakeholders facilitate
collaboration, innovation diffusion, and crisis response, enhancing competitiveness outcomes.

3.10. Innovation Factor

Sustainability-oriented innovation, integrated with civil protection, drives long-term
competitiveness by enhancing adaptability, resilience, and inclusive growth. Innovation
enables regions not only to improve productivity and economic performance but also to
address environmental pressures, social inequalities, and emerging risks that threaten
regional stability [190]. Innovation drives long-term competitiveness by enabling regions
to anticipate change, adapt to shocks, and implement sustainable technologies [191].
Empirical studies show that sustainability-oriented innovation, when integrated with civil
protection strategies, enhances resilience, reduces environmental impact, and supports
inclusive economic growth [192]. Innovation also fosters adaptive capacity in SMEs and
high-tech clusters, reinforcing regional development.

From a sustainability perspective, innovation supports the transition toward low-
carbon economies, circular production models, and efficient resource management [193].
Regions that prioritize eco-innovation and sustainable technologies strengthen their
competitive position while simultaneously reducing environmental degradation and
enhancing social well-being [194]. Innovation thus becomes a strategic tool for aligning
economic growth with environmental responsibility and intergenerational equity.

Innovation also plays a critical role in strengthening civil protection and regional
resilience [195]. Technological solutions such as early warning systems, risk modeling,
resilient infrastructure design, and digital emergency management platforms enhance
preparedness, response capacity, and recovery from natural hazards, climate-related
events, and systemic crises [196]. Integrating civil protection objectives into innovative

https://doi.org/10.3390/su18052473



Sustainability 2026, 18, 2473 17 of 30

strategies ensures that regions remain functional and competitive even under adverse
conditions.

Small and medium-sized enterprises (SMEs) are key actors in sustainability-driven
innovation, yet they often face financial, technological, and institutional barriers [197].
Supporting SMEs through targeted funding, knowledge transfer, and collaborative
innovation networks enables the diffusion of sustainable practices and resilient
technologies across regional economies [198]. Public—private partnerships and open
innovation frameworks further enhance adaptive capacity and long-term sustainability.

Ultimately, innovation anchored in sustainability enhances regional competitiveness
by enabling regions to anticipate change, adapt to shocks, and pursue growth paths that
are environmentally sound, socially inclusive, and economically viable [199]. Regions that
integrate innovation, sustainability, and civil protection are better positioned to achieve
long-term resilience and maintain a competitive advantage in an increasingly uncertain
global environment [200].

Proposition 10. Regions with higher rates of patenting, R&D expenditure, and technology
adoption achieve higher productivity growth, indicating a measurable link between innovation and
competitiveness.

The theoretical foundations of regional competitiveness were synthesized into a
structured proposition—evidence framework. As shown in Table 2, the matrix links core
theoretical claims with supporting empirical literature, illustrating how economic
structure, labor market characteristics, social inclusion, health, education, infrastructure,
ICT adoption, high-technology development, and sustainability-oriented innovation
collectively shape regional competitiveness and resilience.

Table 2. Proposition-Evidence Matrix for Regional Competitiveness Factors.

Propositio Core Theoretical Claim Sup'p orting
n Evidence
1 Efficient resource allocation, market diversity, and investment in human capital positively influence [47-50]
regional economic performance and competitiveness.
» Workforce adaptability, employment flexibility, and skills aligned with industry needs enhance [109-111,116]

resilience to economic shocks and improve regional competitiveness.

Lower levels of poverty and social exclusion increase labor participation, social cohesion, and access

3 to education and health, thereby strengthening regional competitiveness. [67-69,1241
4 Populations with better access to healthcare, lower morbidity, and higher life expectancy contribute [85,125-127]
to sustained labor productivity and competitiveness. !
5 Investment in education and vocational tr.aining .enhances hulin.an capital quality and innovation [136,137,166,167]
output, supporting regional competitiveness.
6 Effective civil protection and disaster preparedness mechanisms reduce recovery time, minimize [86-88 178]
economic losses, and increase investor confidence, thereby positively impacting competitiveness. i
” Efficient, sustainable, and resilient transport networks facilitate labor mobility, goods distribution, [139-141,143]
and rapid disaster response, strengthening regional competitiveness. ’
8 High ICT adoption and digital literacy enable innovation, efficient service delivery, and knowledge- [180-183]
based economic growth, enhancing competitiveness.
9 Development of high-tech industries supported by skilled human capital, R&D, and collaboration [154-156,158]
between academia, government, and private sectors improves competitiveness and resilience. g
10 Innovation, particularly sustainability-oriented and civil protection-integrated, drives long-term [191-194]

competitiveness by increasing adaptability, resilience, and inclusive growth.

4. Discussion

This study proposes a conceptual framework of sustainable regional competitiveness
consisting of ten interrelated factors, including civil protection. Within this framework,
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civil protection functions as the system’s resilience backbone, enhancing a region’s
capacity to prevent, respond to, and recover from shocks. Rather than a linear aggregation
of economic indicators, sustainable competitiveness is conceptualized as a dynamic
system in which resilience —operationalized through civil protection—enables long-term
stability and performance.

This study revisits and expands the analysis of regional competitiveness by
integrating civil protection and sustainability considerations into the framework of ten
core factors. By shifting the focus from purely economic or environmental metrics to a
multidimensional perspective, the research highlights how sustainable development,
social inclusion, innovation, and resilience collectively shape regional competitiveness.
The findings reinforce that GDP per capita, while still a central metric, is insufficient alone
to describe the true competitiveness of a region; it must be complemented with indicators
of education, health, labor dynamics, technological capacity, high-tech industry,
transportation, innovation, and civil protection.

A key insight from the analysis is the synergistic relationship between education,
human capital, and innovation. Higher education and skills development not only drive
economic productivity but also enhance the adoption of sustainable technologies and
digital solutions. Innovation, particularly when aligned with sustainability and civil
protection objectives, enables regions to reduce environmental impacts, improve resource
efficiency, and strengthen resilience to natural and human-induced hazards. This
demonstrates that investment in human capital and knowledge-intensive industries is
fundamental for achieving long-term sustainable competitiveness.

The study also highlights the importance of addressing social exclusion, poverty, and
labor market disparities. Regions with inclusive policies that promote equitable access to
education, employment, and healthcare demonstrate higher resilience and more robust
competitiveness. Civil protection is particularly relevant here: regions that are prepared
for emergencies and capable of mitigating risks can maintain economic activity and social
stability even during crises. Integrating civil protection into regional strategies ensures
that competitiveness is not only measured in terms of economic output but also in the
region’s capacity to safeguard its people and infrastructure.

Health emerges as another critical determinant of competitiveness. Beyond life
expectancy and access to healthcare, the study emphasizes the role of mortality patterns
and causes of death as indicators of societal resilience. Regions with better health
outcomes can sustain labor productivity, foster innovation, and attract investment, while
also reducing vulnerabilities to shocks. Aligning health policy with sustainability goals—
such as reducing environmental risks and promoting resilient healthcare infrastructure —
further strengthens regional competitiveness.

Transportation and ICT infrastructure are highlighted as enablers of sustainable and
resilient growth. Efficient, sustainable transport networks and advanced digital
connectivity facilitate the flow of goods, services, knowledge, and emergency response
capabilities. These systems enhance accessibility, support high-tech and innovation-
driven industries, and enable rapid responses to crises, linking civil protection directly to
economic performance and regional development.

High-tech industries, supported by skilled human capital and R&D investment, are
essential for sustaining competitive advantage in a rapidly evolving global economy.
Regions that cultivate innovation ecosystems capable of producing sustainable
technologies and resilient solutions not only improve economic outcomes but also
reinforce environmental stewardship and societal well-being. Public-private
partnerships, knowledge exchange, and targeted policies are therefore critical to fostering
sustainable industrial growth.
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A key debate in regional studies concerns competitiveness versus resilience. While
competitiveness emphasizes growth and efficiency, resilience prioritizes the capacity to
absorb shocks and maintain social and economic functions. Our framework integrates
these perspectives: civil protection strengthens resilience, which in turn supports long-
term competitiveness by reducing vulnerability to shocks.

Similarly, the sustainability—growth trade-off highlights tensions between short-term
economic expansion and long-term environmental/social goals. By embedding civil
protection and innovation strategies aligned with sustainability, regions can achieve
sustainable competitiveness, balancing growth with ecological and social resilience.

Policy recommendations are now specific and actionable, including establishing
regional disaster preparedness benchmarks and integrating them into regional
development planning, investing in civil protection training programs aligned with
workforce and high-tech industry needs, and leveraging early warning systems and ICT
infrastructure to reduce recovery time after crises, thereby connecting civil protection
measures to economic and social performance indicators.

Overall, this study demonstrates that sustainable regional competitiveness is a
product of interconnected economic, social, technological, and institutional factors. Civil
protection and resilience, when integrated with sustainability-driven innovation,
education, and healthcare, provide a multidimensional advantage, enhancing a region’s
ability to thrive under uncertainty. Strategic investments, informed policymaking, and
collaborative governance are necessary to balance economic growth with social equity,
environmental responsibility, and adaptive capacity.

This study has several limitations that warrant careful consideration. First, the
reliance on narrative synthesis without quantitative analysis limits the ability to establish
causal relationships between civil protection and regional competitiveness. Second,
potential biases in study selection may have influenced the scope and balance of the
evidence reviewed. Third, there are notable gaps in empirical research explicitly linking
civil protection measures to measurable competitiveness outcomes. Acknowledging these
limitations provides context for our findings and highlights key areas for future research,
particularly the need for more rigorous, data-driven studies to assess the economic and
social impacts of civil protection initiatives.

A comparative analysis of the ten factors shows that while some, like innovation and
human capital, are drivers of long-term competitiveness, others, such as civil protection,
serve as resilience enablers that strengthen the system’s ability to withstand shocks.
Interconnections among factors highlight the importance of a holistic approach to
sustainable regional development.

Future research should focus on developing comprehensive, multidimensional
assessment tools capable of measuring regional competitiveness in terms of sustainability
and resilience. Surveys and case studies could provide granular insights into how these
factors interact in practice. Such research would equip policymakers, investors, and
academics with robust frameworks for designing interventions that foster sustainable,
inclusive, and resilient regional development.

5. Conclusions

Regional competitiveness is a multidimensional concept, crucial for achieving
sustainable, resilient, and inclusive development. In this study, ten core factors were
examined in relation to their contribution to sustainable regional competitiveness. The
findings highlight that competitiveness is not solely determined by economic output, such
as GDP per capita, but also by a region’s capacity to promote social well-being,
environmental sustainability, and resilience to crises.
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Economy: Regional competitiveness depends on a diversified and sustainable
economy. GDP per capita alone is insufficient; it must be complemented by
investments in education, health, environmental sustainability, and resilient
infrastructure. Sustainable economic policies and green investments enhance long-
term prosperity.

Labor Market: Regional competitiveness depends on reducing unemployment
disparities, especially among youth, and strengthening social cohesion and regional
resilience. Aligning workforce skills with market needs and emerging technologies
supports sustainable growth. Inclusive labor policies contribute to economic stability
and competitiveness.

Poverty and Social Exclusion: Multidimensional approaches are essential to reduce
poverty and promote social inclusion. Collaboration among regional authorities,
social services, and private actors improves effectiveness. Social inclusion
strengthens resilience against economic or environmental shocks.

Health: Access to quality healthcare, improvements in life expectancy, and
preventive measures enhance human capital. Public health systems integrated with
civil protection improve resilience to disasters and crises. Healthy populations drive
productivity and sustainable regional development.

Education: Investment in higher education, vocational training, and lifelong learning
fosters innovation and human capital development. Education aligned with regional
economic and environmental priorities ensures long-term competitiveness.
Educational institutions act as hubs for technology transfer and sustainable
development.

Civil Protection: Effective disaster preparedness, risk mitigation, and emergency
response enhance regional resilience. Civil protection is directly linked to sustainable
development by safeguarding lives, infrastructure, and economic activities.
Integrating civil protection into regional planning improves both competitiveness
and societal stability.

Transport: Efficient, sustainable, and environmentally responsible transport systems
facilitate mobility, trade, and regional connectivity. Investments in green transport
infrastructure reduce the carbon footprint and support long-term sustainability.
Transport infrastructure underpins economic growth and civil protection logistics.
Technology, Science, and Digital Society: Advanced ICT infrastructure enables
innovation, knowledge exchange, and digital transformation. The integration of ICT
with civil protection enhances emergency management and regional resilience.
Digital societies increase competitiveness and support sustainable economic
development.

High-Tech Industry: Human capital and innovation drive growth and competitive
advantages in high-tech sectors. Sustainable and environmentally conscious
technologies ensure long-term industrial competitiveness. Collaboration between
industry, academia, and government fosters regional innovation ecosystems.
Innovation: Regional innovation strategies and public-private cooperation
strengthen sustainable growth. Aligning R&D with sustainability and civil protection
objectives ensures resilient competitiveness. Innovation is a core driver of adaptation
to environmental, social, and technological challenges.

Opverall, the analysis of the ten key factors highlights that regional competitiveness is

inherently multidimensional, encompassing economic, social, technological, and
sustainable dimensions. Achieving sustainable growth requires more than traditional
economic metrics; it depends on the synergistic integration of education, health,
innovation, civil protection, and sustainability. Regions that invest strategically in these
interconnected areas are better positioned to attract talent, stimulate entrepreneurship,
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and foster resilient communities capable of adapting to emerging challenges, including
climate change, social inequalities, and technological disruption.

In conclusion, sustainable regional competitiveness is not the product of isolated
factors but of holistic policies and collaborative governance. By aligning economic
development with human capital enhancement, innovation, and robust civil protection
mechanisms, policymakers can ensure long-term prosperity, resilience, and well-being.
These findings underscore the importance of coordinated, forward-looking strategies that
empower local actors, enhance societal inclusion, and create regions capable of thriving
in a rapidly changing global landscape.

Author Contributions: Conceptualization, methodology, A.K. and E.K., Writing—original draft
preparation, A.K. and E.K.,, Supervision editing, .A. and D.S. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data are contained within the article.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

13.

14.
15.

Kouskoura, A.; Kalliontzi, E.; Skalkos, D.; Bakouros, I. Assessing the Key Factors Measuring Regional Competitiveness.
Sustainability 2024, 16, 2574. https://doi.org/10.3390/su16062574.

Kouskoura, A.; Kalliontzi, E.; Skalkos, D.; Bakouros, I. Evaluating Experts” Perceptions on Regional Competitiveness Based on
the Ten Key Factors of Assessment. Sustainability 2024, 16, 5944. https://doi.org/10.3390/su16145944.

Kirjavainen, ].; Saukkonen, N. Sustainable Competitiveness at the National, Regional, and Firm Levels. In Sustainable
Competitiveness: Concepts, Theories and  Methods; Springer: Cham, Switzerland, 2020; PP- 45-68.
https://doi.org/10.1007/978-3-319-71062-4_4-1.

Capello, R. Proximity and Regional Competitiveness. Sci. Reg. 2020, 19, 373-394.

Huggins, R.; Izushi, H.; Thompson, P. Regional Competitiveness: Theories and Methodologies for Empirical Analysis. ]. Cent.
Cathedra 2013, 6, 155-172.

Yang, L.; Dong, J.; Yang, W. Analysis of Regional Competitiveness of China’s Cross-Border E-Commerce. Sustainability 2024,
16, 1007. https://doi.org/10.3390/su16031007.

Liba, N. Competitiveness: Regional Aspect. Mark. Econ. Mod. Manag. Theory Pract. 2023, 21, 167-175.
https://doi.org/10.18524/2413-9998.2022.3(52).275800.

Cajkové, A.; Romanova, E.; Tolstikova, S.; Abushkin, B. Models of Regional Competitiveness: Priority Influencing Factors. E3S
Web Conf. 2021, 301, 04005.

Del Carpio, L.; Feldman, P.M.; Avolio, B. Measuring Regional Competitiveness. Glob. Bus. Rev. 2023, 24, 897-915.
https://doi.org/10.1177/09721509221145445.

Catalan, S.G. Regional Competitiveness in Latin America: A Comparative Study of the Key Elements for Regional Performance.
Investig. Reg. 2021, 21, 25-47. https://doi.org/10.38191/iirr-jorr.21.014.

Storper, M. The Regional World: Territorial Development in a Global Economy, 2nd ed.; Guilford Press: New York, NY, USA, 1997,
ISBN 9780898622242.

Huggins, R. Creating a UK Competitiveness Index: Regional and Local Benchmarking. Reg. Stud. 2003, 37, 605-618.
https://doi.org/10.1080/0034340022000033420.

Porter, M. Competitive Advantage of Nations. Compet. Intell. Rev. 1990, 1, 5-16. https://doi.org/10.1002/cir.3880010112.

Porter, M.E. Michael Porter on Competition. Antitrust Bull. 1999, 44, 643-650. https://doi.org/10.1177/0003603X9904400405.
Rajnoha, R.; Lesnikova, P. Sustainable Competitiveness: How Does Global Competitiveness Index Relate to Economic
Performance Accompanied by the Sustainable Development? J. Compet. 2022, 14, 104-121. https://doi.org/10.7441/joc.2022.01.08.

https://doi.org/10.3390/su18052473



Sustainability 2026, 18, 2473 22 of 30

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Aidara, S.; Al Mamun, A.; Nasir, N.A.M.; Mohiuddin, M.; Nawi, N.C.; Zainol, N.R. Competitive Advantages of the Relationship
between Entrepreneurial Competencies and Economic Sustainability Performance. Sustainability 2021, 13, 864.
https://doi.org/10.3390/su13020864.

Fabbri, E.; Zivkovic, L.; Strbac, D.; Ljumovic, 1. Regional Potential for ICT Collaboration in the Context of Smart Specialisation in the
Western Balkans; Publications Office of the European Union: Luxembourg, 2025; pp. 21-38. https://doi.org/10.2760/4401156.
Zavhorodnya, E.; Melnyk, T. Comparative Analysis of the Competitiveness of Ukraine’s ICT Sector: An International
Perspective. Three Seas Econ. . 2024, 5, 55-72. https://doi.org/10.30525/2661-5150/2024-3-5.

Huber, R.A.; Stiller, Y., Diir, A. Measuring Subnational Trade Competitiveness. Sci. Data 2023, 10, 522.
https://doi.org/10.1038/s41597-023-02205-z.

Sezer, M.D.; Kazancoglu, Y.; Mangla, S.K. Analysing of the Territorial Competitiveness Index in Izmir through Dynamic Model.
Resour. Policy 2024, 88, 104431. https://doi.org/10.1016/j.resourpol.2023.104431.

Mensah, ]J. Sustainable Development: Meaning, History, Principles, Pillars, and Implications for Human Action: Literature
Review. Cogent Soc. Sci. 2019, 5, 1653531. https://doi.org/10.1080/23311886.2019.1653531.

Papadopoulou, C.I.; Kalogiannidis, S.; Kalfas, D.; Konteos, G.; Kapageridis, I. Civil Protection in Greece’s Cities and Regions:
Multi-Hazard Performance, Systemic Gaps, and a Roadmap to Integrated Urban Resilience. Urban Sci. 2025, 9, 35.
https://doi.org/10.3390/urbansci9090362.

Alshowair, A.; Bail, ].; AlSuwailem, F.; Mostafa, A.; Abdel-Azeem, A. Use of Virtual Reality Exercises in Disaster Preparedness
Training: A Scoping Review. SAGE Open Med. 2024, 12, 20503121241241936. https://doi.org/10.1177/20503121241241936.
Sermet Kaya, S.; Erdogan, E.G. Disaster Management Competence, Disaster Preparedness Belief, and Disaster Preparedness
Relationship: Nurses after the 2023 Turkey Earthquake. Int. Nurs. Rev. 2025, 72, 130-142. https://doi.org/10.1111/inr.13020.
Ruggiero, A.; Piotrowicz, W.D.; John, L. Enhancing Societal Resilience through the Whole-of-Society Approach to Crisis
Preparedness: Complex Adaptive Systems Perspective—The Case of Finland. Int. ]. Disaster Risk Reduct. 2024, 114, 104944.
https://doi.org/10.1016/j.ijdrr.2024.104944.

Asongu, S.A.; Diop, S.; Emeka, E.T.G.; Ogbonna, A.O. The Role of Governance and Infrastructure in Moderating the Effect of
Resource Rents on Economic Growth. Politics Policy 2024, 52, 1023-1045. https://doi.org/10.1111/polp.12623.

Duvvury, R; Rao, P.J.; Rao, G.N.; Rayachoti, E.; Boyidi, S.; Prathyusha, K. A Novel Technical Analysis and Survey on Disaster
Robots for Flood Search and Rescue Operations. Bull. Electr. Eng. Inform. 2025, 14, 7364. https://doi.org/10.11591/eei.v14i3.7364.
Khorbatly, M.; Dkhil, H.; Alabboud, H.; Yassine, A. A Hybrid Algorithm Tabu Search—GRASP for Wounded Evacuation in
Disaster Response. RAIRO-Oper. Res. 2020, 54, 895-912. https://doi.org/10.1051/r0/2018095.

Poteriaiko, S.; Bielikova, K.; Tverdokhlib, O.; Orlova, N. Economically-Mathematical Modeling of Activity Efficiency Forecast
Evaluation of the Integrated State Civil Protection System. Financ. Credit. Act. Probl. Theory Pract. 2022, 1, 367-380.
https://doi.org/10.55643/fcaptp.1.42.2022.3676.

Goossen, K.; Hess, S.; Lunny, C.; Pieper, D. Database Combinations to Retrieve Systematic Reviews in Overviews of Reviews:
A Methodological Study. BMC Med. Res. Methodol. 2020, 20, 98. https://doi.org/10.1186/s12874-020-00983-3.

Bauhr, M.; Charron, N.; Wangnerud, L. Will Women’s Representation Reduce Bribery? Trends in Corruption and Public Service
Delivery Across European Regions. Political Behav. 2024, 46, 1055-1080. https://doi.org/10.1007/s11109-024-09925-x.

Charron, N.; Lapuente, V.; Bauhr, M.; Annoni, P. Change and Continuity in Quality of Government: Trends in Subnational
Quality of Government in EU Member States. Investig. Reg. 2022, 22, 45-68. https://doi.org/10.38191/iirr-jorr.22.008.

Charron, N.; Lapuente, V.; Bauhr, M. Sub-National Quality of Government in EU Member States: Presenting the 2021 European
Quality of Government Index and Its Relationship with Covid-19 Indicators. In University of Gothenburg: The QoG Working Paper
Series; University of Gothenburg: Gothenburg, Sweden, 2021.

Seepold, R.; Madrid, N.M. Citizen-Centered Health Platform Concept for EU Cross-Border Regions. Proc. Procedia Comput. Sci.
2022, 207, 3748-3751.

Fischer-Prefiler, D.; Bonaretti, D.; Bunker, D. Digital Transformation in Disaster Management: A Literature Review. ]. Strateg.
Inf. Syst. 2024, 33, 101865. https://doi.org/10.1016/j.jsis.2024.101865.

Myroshnyk, O.M.; Nenko, Y.P.; Zemlyansky, O.M.; Dendarenko, V.Y.; Kutsenko, M.A. Assessment of the Effectiveness of the
Civil Protection System in Preventing and Responding to Emergencies in the Border Areas of Ukraine. Munic. Econ. Cities 2025,
3, 551-558. https://doi.org/10.33042/2522-1809-2025-3-191-551-558.

Tekman, N.; Ordu, M. The Rise and Fall of Regions: A Hybrid Multi-Criteria Analysis of Tiirkiye’s Regional Economies’
Sustainable Performance. Sustainability 2025, 17, 522. https://doi.org/10.3390/su17115222.

https://doi.org/10.3390/su18052473



Sustainability 2026, 18, 2473 23 of 30

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

dos Cardillo, M.A.R.; Basso, L.F.C. Revisiting Knowledge on ESG/CSR and Financial Performance: A Bibliometric and
Systematic Review of Moderating Variables. ]. Innov. Knowl. 2025, 10, 100648. https://doi.org/10.1016/j.jik.2024.100648.

Mishra, H.; Singh, J.; Karmakar, S.; Kumar, R. An Integrated Approach for Modeling Uncertainty in Human Health Risk
Assessment. Environ. Sci. Pollut. Res. 2021, 28, 22714-22728. https://doi.org/10.1007/s11356-021-14531-z.

Chaaben, N.; Elleuch, Z.; Kahouli, B.; Zneidi, K. Regional Competitiveness for Achieving Sustainable Development of Hail
Region, Saudi Arabia. Sustainability 2025, 17, 156. https://doi.org/10.3390/su17010156.

Sihombing, P.R.; Arsani, A.M.; Purwanti, D.; Budiantono, S. Implementation of SEM-PLS Modeling on the Impact of the
Regional Competitiveness Index on Socioeconomic Macro Variables. J. Lebesgue J. Ilm. Pendidik. Mat. Mat. Dan Stat. 2023, 4, 250.
https://doi.org/10.46306/1b.v4i1.250.

Veneri, P. The OECD Framework and Database to Measure Regional Well-Being. Sci. Reg. 2019, 18, 5-30.

Coelho, E. Eurostat Database. In Encyclopedia of Quality of Life and Well-Being Research; Springer International Publishing: Cham,
Switzerland, 2022; p. 6449. https://doi.org/10.1007/978-3-031-17299-1

Le Goix, R;; Ysebaert, R.; Giraud, T.; Lieury, M.; Boulay, G.; Coulon, M.; Rey-Coyrehourcq, S.; Lemoy, R.; Ramasco, J.J.; Mazzoli,
M.; et al. Unequal Housing Affordability across European Cities. The ESPON Housing Database, Insights on Affordability in
Selected Cities in Europe. CyberGeo 2021, 21, 36478. https://doi.org/10.4000/cybergeo.36478.

Bellantuono, L.; Palmisano, F.; Amoroso, N.; Monaco, A.; Peragine, V.; Bellotti, R. Detecting the Socio-Economic Drivers of
Confidence in Government with EXplainable Artificial Intelligence. Sci. Rep. 2023, 13, 28020. https://doi.org/10.1038/s41598-023-
28020-5.

European Comission Digital Economy and Society Index—DESI. European Comission. 2022. Available online: https://digital-
strategy.ec.europa.eu/en/policies/desi (accessed on 27 February 2026).

Hermundsdottir, F.; Aspelund, A. Competitive Sustainable Manufacturing—Sustainability Strategies, Environmental and
Social Innovations, and Their Effects on Firm Performance. [ Clean. Prod. 2022, 370, 133474.
https://doi.org/10.1016/j.jclepro.2022.133474.

Brown, L., Greebaum, R.T. The Role of Industrial Diversity in Economic Resilience. Urban Stud. 2017, 54, 1347-1366.
https://doi.org/10.1177/0042098015624870.

Zhong, M. Does Industrial Diversification Increase the Resilience of Economic Growth? Front. Bus. Econ. Manag. 2023, 7, 4849.
https://doi.org/10.54097/fbem.v7i2.4849.

D’adamo, I.; Di Carlo, C.; Gastaldi, M.; Rossi, E.N.; Uricchio, A.F. Economic Performance, Environmental Protection and Social
Progress: A Cluster Analysis Comparison towards Sustainable Development. Sustainability 2024, 16, 5049.
https://doi.org/10.3390/su16125049.

Khanna, I.; Mehra, P.; Verma, S. Balancing Economic Growth and Environmental Sustainability in G-20 Countries Using Green
Innovation. Discov. Sustain. 2025, 6, 1513. https://doi.org/10.1007/s43621-025-01513-1.

Popova, Y.; Cernisevs, O.; Popovs, S. Contribution to Modern Economic Region Theory: Factor of Intangible Digital Resources.
Geographies 2025, 5, 8. https://doi.org/10.3390/geographies5010008.

dos Terra Santos, L.C.; Frimaio, A.; Giannetti, B.F.; Agostinho, F.; Liu, G.; Almeida, C.M.V.B. Integrating Environmental, Social,
and Economic Dimensions to Monitor Sustainability in the G20 Countries. Sustainability 2023, 15, 6502.
https://doi.org/10.3390/su15086502.

Elder, M. Integration versus Prioritization in the Sustainable Development Goals: An Argument to Prioritize Environmental
Sustainability and a Just Transition. Sustain. Dev. 2025, 33, 130-145. https://doi.org/10.1002/sd.3130.

Alaimo, L.S.; Annoni, P.; D"Urso, P.; De Giovanni, L. Data Science for Measuring Regional Competitiveness. Soc. Indic. Res. 2024,
173, 147-176. https://doi.org/10.1007/s11205-024-03347-2.

Radto, M.J.; Tomeczek, A.F. Factors Influencing Labor Productivity in Modern Economies: A Review and Qualitative Text
Analysis. WSEAS Trans. Environ. Dev. 2022, 18, 30. https://doi.org/10.37394/232015.2022.18.30.

Jonek-Kowalska, I. Perceptions of Quality of Life Among Various Groups of Residents in Cities Aspiring to Be Smart in a
Developing Economy. Smart Cities 2025, 8, 189. https://doi.org/10.3390/smartcities8060189.

Salazar, G.C.; Warren, ].S. Preliminary Development of the Survey on Flourishing: Measuring Subjective Well-Being in an
Adolescent Sample. Discov. Psychol. 2024, 4, 190. https://doi.org/10.1007/s44202-024-00190-x.

Nulkar, G. Measuring Development and Well-Being. In the Economics of Sustainable Development; Springer Nature: Singapore,
2024; pp. 45-62. https://doi.org/10.1007/978-981-99-7379-8__13.

Li, J.; Warchold, A.; Pradhan, P. Revisiting Social Foundations and Well-Being Indicators for Sustainability: Insights from a
Systematic Literature Review. Ecol. Indic. 2025, 178, 113890.

https://doi.org/10.3390/su18052473



Sustainability 2026, 18, 2473 24 of 30

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Sadiq, M.; El Fadel, M.; Mezher, T.; Mayyas, A. Interconnectedness of Economic Growth and Environmental Sustainability:
Challenges and Strategies. Energy Sustain. Soc. 2025, 15, 543. https://doi.org/10.1186/s13705-025-00543-x.

Canatay, A.; Prieto, L.; Amin, M.R. Navigating the Convergence of Global Competitiveness and Sustainable Development: A
Multi-Level Analysis. Sustainability 2025, 17, 5361. https://doi.org/10.3390/su17125361.

Hardj, I; Idroes, G.M.; Marquez-Ramos, L.; Noviandy, T.R.; Idroes, R. Inclusive Innovation and Green Growth in Advanced
Economies. Sustain. Futures 2025, 9, 100540. https://doi.org/10.1016/j.sftr.2025.100540.

Chen, L.; Wang, Y.; Yan, Y.; Zhou, Z.; Xie, B.; You, X. Coupling and Coordination Development, Spatiotemporal Evolution, and
Driving Factors of China’s Digital Countryside and Inclusive Green Growth in Rural Areas. Sustainability 2024, 16, 35583.
https://doi.org/10.3390/su16135583.

OECD. Building Resilience: New Strategies for Strengthening Infrastructure Resilience and Maintenance. In OECD Public
Governance Policy Papers; OECD: Paris, France, 2021. https://doi.org/10.1787/ea24eab5-en.

Arzo, S.; Hong, M. Resilient Green Infrastructure: Navigating Environmental Resistance for Sustainable Development, Social
Mobility in Climate Change Policy. Heliyon 2024, 10, e35524. https://doi.org/10.1016/j.heliyon.2024.e33524.

Terziev, V., Todorov, P.M. Todorova, V.D. Fighting Poverty and Social Exclusion. SSRN Electron. ]. 2018.
https://doi.org/10.2139/ssrn.3142738.

Kwilinski, A.; Vyshnevskyi, O.; Dzwigol, H. Digitalization of the EU Economies and People at Risk of Poverty or Social
Exclusion. J. Risk Financ. Manag. 2020, 13, 142. https://doi.org/10.3390/jrfm13070142.

Roblek, V.; Kejzar, A. A Comprehensive Examination of Indicators for Evaluating Poverty and Social Exclusion. Discov. Glob.
Soc. 2025, 3, 51. https://doi.org/10.1007/s44282-025-00192-7.

Sutton, J.; Arku, G. Regional Economic Resilience: Towards a System Approach. Reg. Stud. Reg. Sci. 2022, 9, 2092418.
https://doi.org/10.1080/21681376.2022.2092418.

Van der Waldt, G. Towards a Conceptual Framework for the Social Dimensions of Sustainable Development. Afr. ]. Gov. Dev.
(AJGD) 2024, 13, 6. https://doi.org/10.36369/2616-9045/2024/v13i2a6.

Middle, R.; Welch, L. Experiences of Digital Exclusion and the Impact on Health in People Living with Severe Mental Illness.
Front. Digit. Health 2022, 4, 1004547 https://doi.org/10.3389/fdgth.2022.1004547.

Hartman-van der Laan, M.; Van Deursen, A.J.A.M.; Van Laar, E.; Tuinstra, J. The Role of Social Work in Digital Inclusion: A
Systematic Literature Review. Eur. ]. Soc. Work. 2025. https://doi.org/10.1080/13691457.2025.2553856.

Davidescu, A.A.M.; Nae, T.M.; Florescu, M.S. From Policy to Impact: Advancing Economic Development and Tackling Social
Inequities in Central and Eastern Europe. Economies 2024, 12, 28. https://doi.org/10.3390/economies12020028.

Cattaneo, A.; Adukia, A.; Brown, D.L.; Christiaensen, L.; Evans, D.K,; Haakenstad, A.; McMenomy, T.; Patridge, M.; Vaz, S.;
Weiss, D.]J. Economic and Social Development Along the Urban-Rural Continuum; World Bank: Washington, DC, USA, 2021.

Tong, M. Combating Deep Poverty: A Social Work Approach Through Integrated Multidimensional Services. In
Multidimensional Practice of Social Work for Poverty Alleviation in China; Springer Nature: Singapore, 2024.

Cvetkovié, V.M,; Sigovi¢, V. Understanding the Sustainable Development of Community (Social) Disaster Resilience in Serbia:
Demographic and Socio-Economic Impacts. Sustainability 2024, 16, 2620. https://doi.org/10.3390/su16072620.

Sengupta, S.; Costella, C. A Framework to Assess the Role of Social Cash Transfers in Building Adaptive Capacity for Climate
Resilience. |. Integr. Environ. Sci. 2023, 20, 177-193. https://doi.org/10.1080/1943815X.2023.2218472.

Bellaqa, B.; Gollopeni, B. Youth Employment and Unemployment Rates in Kosovo. Corp. Gov. Organ. Behav. Rev. 2021, 5, SIP9.
https://doi.org/10.22495/cgobrv5i2sip9.

Roshan, S.; Rahman, F. Education and Social Mobility: A Pathway to Economic and Social Empowerment. Global Social Sciences
Review 2025, 10, 11. https://doi.org/10.31703/gssr.2025(x-i).11.

Mavhura, E. The 2014 Tokwe-Mukorsi Floods: Were the Civil Protection Authorities in Zimbabwe Prepared for the Disaster? J.
Flood Risk Manag. 2021, 14, e12687. https://doi.org/10.1111/jfr3.12687.

Finocchiaro Castro, M.; Guccio, C.; Romeo, D.; Vidoli, F. How Does Institutional Quality Affect the Efficiency of Local
Government? An Assessment of Italian Municipalities. Econ. Politica 2025, 42, 359-380. https://doi.org/10.1007/s40888-025-00359-
0.

Cavalheiro, E.A.; Oliveira, ILR,; Leandro, D.; Kontz, L.B. Governance, Development, and Environment: Pathways to a
Sustainable Future. Sustain. Futures 2025, 10, 100813. https://doi.org/10.1016/j.sftr.2025.100813.

Ticona Machaca, A.; Cano Ccoa, D.M.; Gutiérrez Castillo, F.H.; Quispe Gomez, F.; Arroyo Beltran, M.; Zirena Cano, M.G,;
Sanchez-Chavez-Arroyo, V.; Manrique Chavez, C.P.; Romualdo Rosario, A.; Adauto-Medina, W.A_; et al. Public Policy for
Human Capital: Fostering Sustainable Equity in Disadvantaged Communities. Sustainability 2025, 17, 5367.

https://doi.org/10.3390/su18052473



Sustainability 2026, 18, 2473 25 of 30

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Pylypenko, V.; Pylypenko, N.; Slobozhan, O.; Nahorna, O.; Tkachenko, B. Social Inclusion in Driving Sustainable Growth within
United Territorial Communities. Grassroots |. Nat. Resour. 2024, 7, S420-S457.

Dolce, M. Earthquake and Structural Engineering Science for Civil Protection. Bull. Earthg. Eng. 2023, 21, 1547-1563.

Gambini, E.; Ceppi, A.; Ravazzani, G.; Mancini, M.; Valsecchi, 1.Q.; Cucchi, A.; Negretti, A.; Tolone, I. An Empirical Rainfall
Threshold Approach for the Civil Protection Flood Warning System on the Milan Urban Area. ]. Hydrol. 2024, 628, 130513.
https://doi.org/10.1016/j.jhydrol.2023.130513.

Durrant, L.J.; Vadher, A.N.; Teller, J. Disaster Risk Management and Cultural Heritage: The Perceptions of European World
Heritage Site Managers on Disaster Risk Management. I[nf. ]. Disaster Risk Reduct. 2023, 89, 103625.
https://doi.org/10.1016/j.ijdrr.2023.103625.

Graveline, M.H.; Germain, D. Disaster Risk Resilience: Conceptual Evolution, Key Issues, and Opportunities. Int. ]. Disaster Risk
Sci. 2022, 13, 330-341. https://doi.org/10.1007/s13753-022-00419-0.

Boni, M.P,; Faiella, A.; Gazzola, V.; Pergalani, F. A Multi-Hazard and Multi-Risk Assessment Methodological Approach to
Support Civil Protection Planning in Wide Areas. Int. ]. Disaster Risk Reduct. 2025, 119, 105343.
https://doi.org/10.1016/j.ijdrr.2025.105343.

Miiller, A.; Arimond, R.; Kunczik, J.; Rossaint, R.; Czaplik, M.; Follmann, A. Feasibility of Telemedicine in Civil Protection: A
Prospective  Observational Study during a Music Festival. World ]. Emerg. Med. 2025, 16, 27-35.
https://doi.org/10.5847/wjem.j.1920-8642.2025.027.

Yas, N.; Abdurahim, H.; Elyat, M.N.I. The Civil Protection of Trademarks According to the UAE Law. Res. |. Adv. Humanit.
2024, 5, safv7{55. https://doi.org/10.58256/safv7{55.

Medeu, A.; Askarova, M.; Zhakupova, A.; Bauyrzhan, U.; Klug, H. Sustainable Regional Development: A Challenge Between
Socio-Economic Development and Sustainable Environmental Management. Sustainability 2025, 17, 36020.
https://doi.org/10.3390/su17136020.

Heinonen, J.; Ruoslahti, H.; Lonka, H.; Savolainen, J.; Jokela, J.; Hario, P.; Kivinen, L.; Lausen, L.; Kastner, R.; Bruns, H.
Evaluation Methodology for Civil Protection Exercises. In Proceedings of the 30th ICE IEEE/ITMC Conference on Engineering,
Technology, and Innovation: Digital Transformation on Engineering, Technology and Innovation, ICE 2024, Funchal, Portugal,
24-28 June 2024; pp. 123-132. https://doi.org/10.1109/ICE/ITMC61926.2024.

Giannakis, E.; Bruggeman, A. Regional Disparities in Economic Resilience in the European Union across the Urban-Rural
Divide. Reg. Stud. 2020, 54, 1280-1295. https://doi.org/10.1080/00343404.2019.1698720.

Sommese, F.; Diana, L.; Colajanni, S.; Bellomo, M.; Sciuto, G.; Lombardo, G. Towards a Regenerative and Climate-Resilient Built
Environment: Greening Lessons from European Cities. Buildings 2025, 15, 11878. https://doi.org/10.3390/buildings15111878.
World Bank. World Development Report 2020; World Bank: Washington, DC, USA, 2020. https://doi.org/10.1596/978-1-4648-1457-
0.

Chang, C.M.; Hossain, A. A Climate Adaptation Asset Risk Management Approach for Resilient Roadway Infrastructure.
Infrastructures 2024, 9, 226. https://doi.org/10.3390/infrastructures9120226.

Kopiika, N.; Di Bari, R.; Argyroudis, S.; Ninic, J.; Mitoulis, S.A. Sustainability and Resilience-Driven Prioritisation for Restoring
Critical Infrastructure after Major Disasters and Conflict. Transp. Res. D Transp. Environ. 2025, 139, 104592.
https://doi.org/10.1016/j.trd.2025.104592.

Antofie, T.E.; Luoni, S.; Tilloy, A.; Sibilia, A.; Salari, S.; Eklund, G.; Rodomonti, D.; Bountzouklis, C.; Corbane, C. Spatial
Identification of Regions Exposed to Multi-Hazards at the Pan-European Level. Nat. Hazards Earth Syst. Sci. 2025, 25, 287-302.
https://doi.org/10.5194/nhess-25-287-2025.

Hermawan, A.; Guntoro, B.; Sulhan, M. Community Engagement for Disaster Preparedness in Rural Areas of Mount Merapi,
Indonesia. Int. |. Sustain. Dev. Plan. 2024, 19, 179-190. https://doi.org/10.18280/ijsdp.190427.

Eelager, M.P.; Dalbanjan, N.P.; Madihalli, S.; Madar, M.; Agadi, N.P.; Korganokar, K.; Kiran, B.K. Pathways to a Sustainable
Future: Exploring the Synergy between Sustainability and Circular Economy. Sustain. Futures 2025, 10, 100-115.
https://doi.org/10.1016/j.sftr.2025.101208.

Afroogh, S.; Esmalian, A.; Donaldson, ].P.; Mostafavi, A. Empathic Design in Engineering Education and Practice: An Approach
for Achieving Inclusive and Effective Community Resilience. Sustainability 2021, 13, 1060. https://doi.org/10.3390/su13074060.
dos Santos, V.M.; dos Santos Grecco, C.H.; de Carvalho, R.J.M.; de Carvalho, P.V.R. A Fuzzy Model to Assess the Resilience of
Protection and Civil Defense Organizations. Qual. Quant. 2020, 54, 1099-1115. https://doi.org/10.1007/s11135-019-00953-y.

https://doi.org/10.3390/su18052473



Sustainability 2026, 18, 2473 26 of 30

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.
120.

121.

122.

123.

124.

125.

126.

127.

Casartelli, V.; Salpina, D.; Marengo, A.; Vivo, G.; Serensen, J.; Mysiak, ]J. An Innovative Framework to Conduct Peer Reviews of
Disaster Risk Management Capabilities under the Union Civil Protection Mechanism (UCPM). Int. ]. Disaster Risk Reduct. 2025,
120, 105350. https://doi.org/10.1016/j.ijdrr.2025.105350.

Najafi, H.; Shrestha, P.K.; Rakovec, O.; Apel, H.; Vorogushyn, S.; Kumar, R.; Thober, S.; Merz, B.; Samaniego, L. High-Resolution
Impact-Based Early Warning System for Riverine Flooding. Nat. Commun. 2024, 15, 8065. https://doi.org/10.1038/s41467-024-
48065-y.

Malesi¢, M. The Union Civil Protection Mechanism in the Prism of Solidarity Theory. ]. Comp. Politics 2025, 18, 34-50.
Kalogiannidis, S.; Kalfas, D.; Papaevangelou, O.; Chatzitheodoridis, F. Effectiveness to the Emergency Management in Public
Organizations: A Paradigm from a European Civil Protection Mechanism. . Risk Anal. Crisis Response 2024, 14, 501-514.
https://doi.org/10.54560/jracr.v14i3.501.

Li, L. Reskilling and Upskilling the Future-Ready Workforce for Industry 4.0 and Beyond. Inf. Syst. Front. 2022, 24, 1123-1142.
https://doi.org/10.1007/s10796-022-10308-y.

Banescu, C.E,; Titan, E.; Manea, D. The Impact of E-Commerce on the Labor Market. Sustainability 2022, 14, 5086.
https://doi.org/10.3390/su14095086.

Ernst, E.; Merola, R.; Reljic, ]. Fiscal Policy Instruments for Inclusive Labor Markets: A Review. J. Econ. Surv. 2025, 39, 2685.
https://doi.org/10.1111/joes.12685.

Miar. Achieving Wellbeing through Economic Growth and the Role of Social Factors in Sustainable Development. Discov.
Sustain. 2025, 6, 1947. https://doi.org/10.1007/s43621-025-01947-7.

Li, P; Li, X;; Yuan, G. Cross-Regional Allocation of Human Capital and Sustainable Development of China’s Regional
Economy —Based on the Perspective of Population Mobility. Sustainability 2023, 15, 9807. https://doi.org/10.3390/su15129807.
Behl, A; Singh, R. Block Level Analysis of Regional Disparities in Educational Development in Punjab. Int. J. Recent Technol.
Eng. 2019, 7, 312-317.

Yang, Y. Relationship Between Inter-Regional Disparities in Educational Resources and Economic Development. Lect. Notes
Educ. Psychol. Public Media 2024, 35, 2053. https://doi.org/10.54254/2753-7048/35/20232053.

OECD. Empowering the Workforce in the Context of a Skills-First Approach. In OECD Skills Studies; OECD Publishing, Paris,
France, 2025. https://doi.org/10.1787/345b6528-en.

Guo, T;; Tong, Y.; Yu, Y. The Influence of Government Health Investment on Economic Resilience: A Perspective from Health
Human Capital. Int. Rev. Econ. Financ. 2025, 99, 104050. https://doi.org/10.1016/j.iref.2025.104050.

Prabhakar, A.C. The Role of the G-20 & the Global South in Fostering Inclusive and Sustainable Economic Development. ]. Soc.
Prot. Res. 2024, 5, 100-120.

ILO. Recommendation No. 205 Employment and Decent Work for Peace and Resilience; ILO: Geneva, Switzerland, 2017; Volume 28.
Zhenjing, G.; Chupradit, S.; Ku, K.Y.; Nassani, A.A.; Haffar, M. Impact of Employees” Workplace Environment on Employees’
Performance: A Multi-Mediation Model. Front. Public Health 2022, 10, 890400. https://doi.org/10.3389/fpubh.2022.890400.
Simdes, M.; Andrade, ].S.; Duarte, A. Human Capital and Labour Market Resilience: A Regional Analysis for Portugal. Appl.
Spat. Anal. Policy 2023, 16, 123-145. https://doi.org/10.1007/s12061-022-09465-z.

Citraresmi, A.D.P.; Partiwi, 5.G.; Dewi, R.S. Impact of Resilience and Sustainability on Workforce Creative Performance:
Looking  through the Lens of Digital Readiness.  Cogent  Bus.  Manag. 2025, 12,  2519968.
https://doi.org/10.1080/23311975.2025.2519968.

Aslam, A.; Ghouse, G. Targeting the New Sustainable Inclusive Green Growth: A Review. Clean. Responsible Consum. 2023, 11,
100140. https://doi.org/10.1016/j.clrc.2023.100140.

Paeradigms; Switzer, C.; Volles, N.; Provenzano, G.; Boitard, R. Integrating Green Skills into Education and Research: The Role of
Universities and Research Centres; Union for the Mediterranean, Barcelona, Spain, 2024.
https://doi.org/10.13140/RG.2.2.15164.35209.

Kruk, M.E.; Gage, A.D.; Arsenault, C.; Jordan, K,; Leslie, H.H.; Roder-DeWan, S.; Adeyi, O.; Barker, P.; Daelmans, B.; Doubova,
S.V.; et al. High-quality health systems in the Sustainable Development Goals era: Time for a revolution. Lancet Glob. Health
2018, 6, 1196-1252. https://doi.org/10.1016/S2214-109X(18)30386-3.

Souza, ].P.; Day, L.T.; Rezende-Gomes, A.C.; Zhang, J.; Mori, R.; Baguiya, A ; Jayaratne, K.; Osoti, A.; Vogel, ].P.; Campbell, O.;
et al. A Global Analysis of the Determinants of Maternal Health and Transitions in Maternal Mortality. Lancet Glob. Health 2024,
12, 857-870.

Cui, Y,; Liu, G.; Yao, Y. The Impact of Health on Growth: From the Perspective of Economic Structure Evolution. Health Econ.
Rev. 2025, 15, 636. https://doi.org/10.1186/s13561-025-00636-5.

https://doi.org/10.3390/su18052473



Sustainability 2026, 18, 2473 27 of 30

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

Fumagalli, E.; Pinna Pintor, M.; Suhrcke, M. The Impact of Health on Economic Growth: A Narrative Literature Review. Health
Policy 2024, 143, 105039. https://doi.org/10.1016/j.healthpol.2024.105039.

Temitope, K.; Mallika, S.; Mohammed, S.-A.; Edima, O.; Rosa, R.; Omowunmi, A. Gender Inequality and Public Health:
Exploring the Negative Impacts. Int. Arch. Public Health Community Med. 2024, 8, 100100. https://doi.org/10.23937/2643-
4512/1710100.

Karlsson, O.; Chang, A.Y.; Norheim, O.F.; Mao, W.; Bolongaita, S.; Jamison, D.T. Priority Health Conditions and Global Life
Expectancy Disparities. JAMA Netw. Open 2025, 8, 12198. https://doi.org/10.1001/jamanetworkopen.2025.12198.

Dixon, J.; Verster, ].; Geduld, H.; Lategan, H.; de Vries, S.; Oosthuizen, G.; Wylie, C.; Lourens, D.; Steyn, E.; Hodsdon, L.; et al.
Preventable Trauma Deaths and Health System Strengthening Recommendations: Findings from a Multi-Disciplinary Expert
Panel Review of Trauma Deaths in the Western Cape, South Africa. BMC Public Health 2025, 25, 25139.
https://doi.org/10.1186/s12889-025-25139-0.

World Bank. Investment in Disaster Risk Management in Europe Makes Economic Sense; World Bank: Washington, DC, USA, 2021.
https://doi.org/10.1596/35686.

Zajacova, A.; Lawrence, E.M. The Relationship between Education and Health: Reducing Disparities Through a Contextual
Approach. Annu. Rev. Public Health 2018, 39, 273-289.

Evans, M.V.; Andréambeloson, T.; Randriamihaja, M.; Ihantamalala, F.; Cordier, L.; Cowley, G.; Finnegan, K.; Hanitriniaina, F.;
Miller, A.C.; Ralantomalala, L.M.; et al. Geographic Barriers to Care Persist at the Community Healthcare Level: Evidence from
Rural Madagascar. PLoS Glob. Public Health 2022, 2, €0001028. https://doi.org/10.1371/journal.pgph.0001028.

Toshev, A.; Petkova-Gueorguieva, E.; Mihaylova, A.; Pavlova, G.; Parahuleva, N.; Balkanski, S.; Peikova, L.; Getova, V.;
Madzharov, V.; Gueorguiev, S. Health Emergency Preparedness and Response Authority’s (HERA) Role in Dealing with the
Monkeypox Emergency in the European Union. Pharmacia 2024, 71, 45-56. https://doi.org/10.3897/pharmacia.71.e117944.
Partyka, O.; Pajewska, M.; Czerw, A,; Sygit, K.; Kmie¢, K.; Lyubinets, O.; Niemiec, M.; Kaczmarski, M.; Gaska, I.; Juszczyk, G.;
et al. Influence of Selected Indicators of Healthcare System Functioning Evaluation on the Health Result. Int. J. Environ. Res.
Public Health 2022, 19, 14618. https://doi.org/10.3390/ijerph192114618.

Storonyanska, I.; Benovska, L.; Patytska, K.; Ivashko, O.; Chulipa, I. Redesigning Sustainable Vocational Education Systems to
Respond to Global Economic Trends and Labor Market Demands: Evidence from EU Countries on SDGs. Sustainability 2025,
17, 9530. https://doi.org/10.3390/su17219530.

Yang, Z.; Barroca, B.; Weppe, A.; Bony-Dandrieux, A.; Laffréchine, K.; Daclin, N.; November, V.; Omrane, K.; Kamissoko, D.;
Frederick, B.; et al. Indicator-Based Resilience Assessment for Critical Infrastructures— A Review. Saf. Sci. 2023, 160, 103-118.
Askarizad, R.; Lamiquiz Daudén, P.J.; Garau, C. Exploring the Role of Configurational Accessibility of Alleyways on Facilitating
Wayfinding Transportation within the Organic Street Network Systems. Transp. Policy 2024, 157, 97-110.
https://doi.org/10.1016/j.tranpol.2024.09.001.

Sénquiz-Dfaz, C. The Effect of Transport and Logistics on Trade Facilitation and Trade: A PLS-SEM Approach. Econ. ~Innoo.
Econ. Res. |. 2021, 9, 21-33. https://doi.org/10.2478/e0ik-2021-0021.

Bénichou, W. Sustainable Development of Transport Infrastructure in the System of National Economy. J. Econ. Innov. Manag.
Entrep. 2024, 1, 116. https://doi.org/10.59652/jeime.v1i1.116.

Hapriyanto, A.R.; Azmi, H. Implementation of Green Infrastructure in Sustainable Transportation in Supporting Urban
Mobility: A Literature Review *. Eng. Proc. 2025, 84, 4025. https://doi.org/10.3390/engproc2025084025.

Prus, P.; Sikora, M. The Impact of Transport Infrastructure on the Sustainable Development of the Region—Case Study.
Agriculture 2021, 11, 279. https://doi.org/10.3390/agriculture11040279.

Thondoo, M.; Marquet, O.; Marquez, S.; Nieuwenhuijsen, M.J. Small Cities, Big Needs: Urban Transport Planning in Cities of
Developing Countries. J. Transp. Health 2020, 19, 100944. https://doi.org/10.1016/j.jth.2020.100944.

Borg, M.; Orsini, R. Transit Oriented Development—Integrating Land-Use and Transport in Small Island States. In Proceedings
of the WIT Transactions on the Built Environment; WIT Press: Billerica, MA, USA, 2008; Volume 101, pp. 45-56.

Majlingova, A.; Kadar, T.S. From Risk to Resilience: Integrating Climate Adaptation and Disaster Reduction in the Pursuit of
Sustainable Development. Sustainability 2025, 17, 5447. https://doi.org/10.3390/sul7125447.

Atieh, A.A.; Abu Hussein, A.; Al-Jaghoub, S.; Alheet, A.F.; Attiany, M. The Impact of Digital Technology, Automation, and Data
Integration on Supply Chain Performance: Exploring the Moderating Role of Digital Transformation. Logistics 2025, 9, 11.
https://doi.org/10.3390/logistics9010011.

Benmessaoud, Y.; Cherrat, L.; Ezziyyani, M. Real-Time Self-Adaptive Traffic Management System for Optimal Vehicular
Navigation in Modern Cities. Computers 2023, 12, 4080. https://doi.org/10.3390/computers12040080.

https://doi.org/10.3390/su18052473



Sustainability 2026, 18, 2473 28 of 30

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

Maiti, M.; Kayal, P. Exploring Innovative Techniques for Damage Control during Natural Disasters. ]. Saf. Sci. Resil. 2024, 5,
100004. https://doi.org/10.1016/j.jnlssr.2024.02.004.

Li, H.;; Hu, T.; Ma, X.; Cheng, B. The Impact of Transportation Infrastructure on the Regional Economic Integration in China: A
CGE Analysis. Int. Rev. Econ. Financ. 2025, 99, 104045. https://doi.org/10.1016/j.iref.2025.104045.

Hosseinkhani, N.T. Sustainable and Resilient Supply Chain Strategies in the Post-COVID Era. arXiv 2025.
https://doi.org/10.13140/RG.2.2.26197.28641.

Yuldoshboy, S.; Beruniy, A.; Javokhir, S.; Khodjaniyazov, E.; Karimov, M.; Saidmamatov, O.; Marty, P. Exploring ICT as an
Engine for Sustainable Economic Growth in Central Asia. Economies 2025, 13, 365. https://doi.org/10.3390/economies13120365.
Huang, ].; Balezentis, T.; Shen, S.; Streimikiene, D. Human Capital Mismatch and Innovation Performance in High-Technology
Enterprises: An Analysis Based on the Micro-Level Perspective. ] Innov. Knowl. 2023, 8, 100452.
https://doi.org/10.1016/j.jik.2023.100452.

Huang, Y.; Sun, S.; Zhang, J.; Xu, Y. Unpacking the Mechanisms: How Regional Innovation Ecosystems Promote Green
Innovation. Sustain. Futures 2025, 10, 101391. https://doi.org/10.1016/j.sftr.2025.101391.

Noerlina; Mursitama, T.N.; Rahmasari, A.; Lusia, E. Mapping and Achievement of Sustainable Development Goals in
Indonesia’s High-Tech Industries: A Tale of Two Industries. Int. ]. Sustain. Dev. Plan. 2025, 20, 322-335.
https://doi.org/10.18280/ijsdp.200322.

Tu, W.; Zhang, L.; Sun, D.; Mao, W. Evaluating High-Tech Industries’ Technological Innovation Capability and Spatial Pattern
Evolution Characteristics: Evidence from China. J. Innov. Knowl. 2023, 8, 100287. https://doi.org/10.1016/j.jik.2022.100287.
Souto-Otero, M.; Brown, P.; Freebody, S. High Skilled Workplaces, Technological Change and Employment: Can Educational
Reform Do It? Int. ]. Educ. Res. 2023, 122, 102265. https://doi.org/10.1016/.jjer.2023.102265.

Badhon, M.B.; Hasan, H.M.; Islam, M.N.U.; Jaly, N.; Sumon, S.A.; Ullah, R. Enhancing Productivity Through Business Analytics
and Human Capital. Int. ]. Multidiscip. Res. 2024, 6, 24688. https://doi.org/10.36948/ijfmr.2024.v06i04.24688.
Klonowska-Matynia, M. Human Capital and the Sustainable Energy Transition: A Socio-Economic Perspective. Sustainability
2025, 17, 10710. https://doi.org/10.3390/su172310710.

Zuo, H.; Zhang, M.; Huang, W. Lifelong Learning in Vocational Education: A Game-Theoretical Exploration of Innovation,
Entrepreneurial Spirit, and Strategic Challenges. J. Innov. Knowl. 2025, 10, 100694. https://doi.org/10.1016/j.jik.2025.100694.
Hanandeh, R.; Hanandeh, A.; Hanandeh, R.; Al-Najdawi, S.; Barakat, S. The Effect of Entrepreneurial Orientation Dimensions
on E-Marketing Capability toward Social Media Application: A Case Study on YouTube Live Stream. Turk. J. Comput. Math.
Educ. 2021, 12, 4388.

Klincewicz, K.; Esmaeil Zaei, M. The Effects of Investments in Research Infrastructures of Higher Education Institutes: Evidence
from Poland and Czechia. Res. Policy 2025, 54, 105338. https://doi.org/10.1016/j.respol.2025.105338.

Ye, R.; Zhao, H.; Wang, X.; Xue, Y. Technological Advancements in Deciphering RNA-RNA Interactions. Mol. Cell 2024, 84,
2001-2015.

Lee, Y.C,; Dervishi, I.; Mousa, S.; Safiullin, K.I.; Ruban-Lazareva, N.V.; Kosov, M.E.; Ponkratov, V.V.; Pozdnyaev, A.S.; Mikhina,
E.V,; Elyakova, L.D. Sustainable Development Adoption in the High-Tech Sector: A Focus on Ecosystem Players and Their
Influence. Sustainability 2023, 15, 13674. https://doi.org/10.3390/su151813674.

Costa, ].; Moreira, A.C. Public Policies, Open Innovation Ecosystems and Innovation Performance. Analysis of the Impact of
Funding and Regulations. J. Open Innov. Technol. Mark. Complex. 2022, 8, 210. https://doi.org/10.3390/joitmc8040210.

Miranda, J.; Navarrete, C.; Noguez, J.; Molina-Espinosa, ].M.; Ramirez-Montoya, M.S.; Navarro-Tuch, S.A.; Bustamante-Bello,
M.R.; Rosas-Fernandez, J.B.; Molina, A. The Core Components of Education 4.0 in Higher Education: Three Case Studies in
Engineering Education. Comput. Electr. Eng. 2021, 93, 107278. https://doi.org/10.1016/j.compeleceng.2021.107278.

Alenezi, M.; Wardat, S.; Akour, M. The Need of Integrating Digital Education in Higher Education: Challenges and
Opportunities. Sustainability 2023, 15, 4782. https://doi.org/10.3390/su15064782.

Klincewicz, K.; Zatorska, M.; Wielicka-Regulska, A. The Role of Higher Education in Creating Socially Responsible Innovations:
A Case Study of the EIT Food RIS Consumer Engagement Labs Project. In Innovation, Technology and Knowledge Management;
Springer International Publishing: Cham, Switzerland, 2022; pp. 145-162. https://doi.org/10.1007/978-3-030-84044-0_9.

Abidi, O.; Dzenopoljac, V.; Dzenopoljac, A. Discussing the Role of Entrepreneurial Universities in COVID-19 Era in the Middle
East. Manag. ]. Sustain. Bus. Manag. Solut. Emerg. Econ. 2021, 26, 55-66. https://doi.org/10.7595/management.fon.2021.0014.

Iran, K.; Liventsov, R. Investment Attractiveness of the Odessa Region of Ukraine: Key Factors and Indicators. ]. Educ. Health
Sport 2025, 79, 66-78. https://doi.org/10.12775/jehs.2025.79.65744.

https://doi.org/10.3390/su18052473



Sustainability 2026, 18, 2473 29 of 30

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

Ramukumba, T. The Role of Education in Promoting Environmental and Sustainable Practices; Waltersisulu University: Butterworth,
South Africa, 2024.

Yang, M.; Sarker, M.N.L; Rahman, M.N. Integrating Disaster Preparedness into Education Policy and Management in the Face
of Multi-Hazard Risks. Environ. Res. Commun. 2025, 7, 011005.

Hao, W.; Ye, S.; Zhang, Y. The Impact of Digital Finance on Regional Carbon Emission Reduction Capacity from the Perspective
of Resource  Misallocation: Evidence from  Chinese Cities. Sustain. Futures 2025, 10, 100961.
https://doi.org/10.1016/j.sftr.2025.100961.

Cruz-Mamani, W.; Meza-Revatta, L.F.; Paricahua, E.W.P.; Saavedra, E.A.].; Acosta, D.B.; Huaman-Cuya, A.; Torrejon, S.E.B,;
Tiza, D.R.H.; Mufioz, L.A.V.; Castro, H.A.Q.; et al. The Role of Artificial Intelligence in Shaping Modern Education in the
Kurdish Region: Mediating Role of Smart Learning. Kurd. Stud. 2023, 11, 107-119.

Mfengu, A.; Raju, J. Challenges with Measures Used for Assessing Research Impact in Higher Education Institutions. S. Afr. |.
Sci. 2024, 120, 1-12. https://doi.org/10.17159/sajs.2024/14934.

Makrakis, V.; Kostoulas-Makrakis, N. Bridging the Qualitative-Quantitative Divide: Experiences from Conducting a Mixed
Methods  Evaluation in  the  RUCAS  Programme.  Eval.  Program  Plann. 2016, 54,  94-105.
https://doi.org/10.1016/j.evalprogplan.2015.07.008.

Cai, Y.; Ma, J.; Chen, Q. Higher Education in Innovation Ecosystems. Sustainability 2020, 12, 4376.

Zhuang, T.; Liu, B. Sustaining Higher Education Quality by Building an Educational Innovation Ecosystem in China— Policies,
Implementations and Effects. Sustainability 2022, 14, 7568. https://doi.org/10.3390/su14137568.

Audi, M.; Ahmad, K,; Poulin, M.; Ali, A. From Globalization to Innovation: Investigating the Impact of R&D, Internet
Penetration, and  Economic Factors on Digitalization in  BRICS.  Res. Glob. 2025, 11, 100314.
https://doi.org/10.1016/j.resglo.2025.100314.

Levchenko, T.A.; Konvisarova, E.V. Evolution of the Essence and Prospects for Digital Economy Development. Nexo Rev.
Cientifica 2022, 35, 13957. https://doi.org/10.5377/nexo0.v35i01.13957.

Shostak, L.; Goi, V.; Timchenko, O.; Yastrubetska, L.; Derhaliuk, M. The Impact of Digital Transformation on the Economy:
Technological Innovation and Efficiency. Econ. Aff. 2023, 68, 19. https://doi.org/10.46852/0424-2513.4.2023.19.

Quttainah, M.A.; Ayadi, I. The Impact of Digital Integration on Corporate Sustainability: Emissions Reduction, Environmental
Innovation, and Resource Efficiency in the European. J. Innov. Knowl. 2024, 9, 10525. https://doi.org/10.1016/j.jik.2024.100525.
Savitska, V. DIGITALISATION OF THE PUBLIC ADMINISTRATION SYSTEM IN THE CONTEXT OF ECONOMIC AND
LEGAL AREAS OF EUROPEAN INTEGRATION. Balt. ]. Econ. Stud. 2025, 11, 270-280. https://doi.org/10.30525/2256-0742/2025-
11-1-270-280.

Islam, M.M.; Hasan, M.; Mia, M.S.; Al Masud, A.; Islam, ARM.T. Early Warning Systems in Climate Risk Management: Roles
and Implementations in Eradicating Barriers and Overcoming Challenges. Nat. Hazards Res. 2025, 5, 523-538.
https://doi.org/10.1016/j.nhres.2025.01.007.

Czuryk, M. Cybersecurity and Protection of Critical Infrastructure. Stud. Iurid. Lublinensia 2023, 32, 43-52.
https://doi.org/10.17951/sil.2023.32.5.43-52.

Popa, E.O.; Blok, V.; Wesselink, R. A Processual Approach to Friction in Quadruple Helix Collaborations. Sci. Public Policy 2020,
47, 876-889. https://doi.org/10.1093/scipol/scaa054.

Arundel, A. Policies and Practices for Supporting Successful Knowledge Transfer from Public Research to Firms. In Harnessing
Public Research for Innovation in the 21st Century: An International Assessment of Knowledge Transfer Policies; Cambridge University
Press: Cambridge, UK, 2021; pp. 361-385. https://doi.org/10.1017/9781108904230.019.

Rosario, A.T.; Lopes, P.R.; Rosario, F.S. How Digital Development Leverages Sustainable Development. Sustainability 2025, 17,
6055. https://doi.org/10.3390/su17136055.

Hariyani, D.; Hariyani, P.; Mishra, S. Digital Technologies for the Sustainable Development Goals. Green Technol. Sustain. 2025,
3, 4695.

Ge, T.; Wang, M; Dai, D. R&D Investment Target Setting and Enterprise Innovation Strategy: Substantive or Symbolic? J. Innov.
Knowl. 2025, 10, 100807. https://doi.org/10.1016/.jik.2025.100807.

Ullah, H.; Diao, X.; Abbas, H. Innovation as a Mechanism for Sustainable Economic Growth: Exploring the Role of Policy
Stability and Institutional Quality in Case of China. In Environment, Development and Sustainability; Springer: Berlin/Heidelberg,
Germany, 2024. https://doi.org/10.1007/s10668-024-05530-4.

Hamdouna, M.; Khmelyarchuk, M. Technological Innovations Shaping Sustainable Competitiveness—A Systematic Review.
Sustainability 2025, 17, 14562.

https://doi.org/10.3390/su18052473



Sustainability 2026, 18, 2473 30 of 30

193.

194.

195.

196.

197.

198.

199.

200.

Mehtild, M.; Lehtimaki, T.; Komulainen, H. Shaping Markets for Sustainable Innovations: Intermediation through a Public-
Private Innovation Network. Technol. Anal. Strateg. Manag. 2024, 36, 3742-3756. https://doi.org/10.1080/09537325.2023.2222193.
Gottinger, A.; Ladu, L.; Quitzow, R. Studying the Transition towards a Circular Bioeconomy— A Systematic Literature Review
on Transition Studies and Existing Barriers. Sustainability 2020, 12, 8990. https://doi.org/10.3390/su12218990.

Qamruzzaman, M.; Karim, S. Green Energy, Green Innovation, and Political Stability Led to Green Growth in OECD Nations.
Energy Strategy Rev. 2024, 55, 101519. https://doi.org/10.1016/j.esr.2024.101519.

Roth, F.; Kaluza, B.; Pfeffer, K.; Riimelin, E.; Kirchner, J.; Overmeyer, M.; Neisser, F.; Jackwerth-Rice, T.; Kilicaslan, A.; Sautter,
J. Innovation in Times of Crisis: How Civil Protection Organizations in Europe Coped and Adapted During the COVID-19
Pandemic. Eur. ]. Secur. Res. 2022, 7, 139-161. https://doi.org/10.1007/s41125-023-00090-6.

Reichstein, M.; Benson, V.; Blunk, J.; Camps-Valls, G.; Creutzig, F.; Fearnley, C.J.; Han, B.; Kornhuber, K.; Rahaman, N.;
Schoélkopf, B.; et al. Early Warning of Complex Climate Risk with Integrated Artificial Intelligence. Nat. Commun. 2025, 16, 57640.
https://doi.org/10.1038/s41467-025-57640-w.

Zaman, M.; Tanewski, G.; Ekanayake, G. What Does Sustainability Mean for Small and Medium Enterprises: A Systematic
Literature Review. ]. Clean. Prod. 2025, 492, 144830. https://doi.org/10.1016/j.jclepro.2025.144830.

Bawa, S.; Benin, LW.; Almudaihesh, A.S. Innovation Networks and Knowledge Diffusion Across Industries: An Empirical Study
from an Emerging Economy. Sustainability 2024, 16, 11308. https://doi.org/10.3390/su162411308.

Hunger, T.; Arnold, M.G.; Engesser, S.; Gerald van den Boogaart, K. Integrating Sustainability Facets into the Early Stages of
New Product Development Using Multi-Criteria Tools—A Critical Review. . Clean. Prod. 2025, 517, 121324.
https://doi.org/10.1016/j.jclepro.2025.145834.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury

to people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/su18052473



