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Abstract: The Mediterranean is among the regions most exposed to climate change, environmental degradation and socio‐economic
inequality, and the interaction of these pressures raises demanding questions for education policy. This conceptual and policy‐oriented
paper examines how education systems in the region could contribute to resilient, equitable and climate‐neutral development while
strengthening their international standing. It develops the concept of sustainable competitiveness in education, understood as the
capacity of an education system to generate durable social, economic and environmental value while maintaining international
attractiveness and institutional resilience, and articulates the concept through five interrelated dimensions concerning learning quality
and sustainability‐related competencies, equity of access and inclusion, internationalization and mobility, innovation and labor‐
market relevance, and environmentally responsible and climate‐neutral institutional operations. Building on this framework, the
paper proposes a Mediterranean Education Hub, a regional knowledge ecosystem that would connect universities, research centers,
vocational providers and policy institutions under shared governance arrangements oriented towards sustainability. The governance
conditions, policy instruments and evaluation indicators through which such a hub could be pursued are then discussed. The paper
contributes a framework in which sustainability and competitiveness in education are treated as mutually reinforcing objectives,
together with a policy architecture through which regional cooperation in Mediterranean education could be organized.
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1. Introduction

The Mediterranean is widely recognized as one of the areas most exposed to climate change, environmental degradation
and socio‐economic inequality. The rate of warming in the region exceeds the global average, intensifying heatwaves,
water scarcity, biodiversity loss and the frequency of extreme events such as droughts and wildfires (IPCC, 2022, 2023).
These environmental pressures interact with demographic change, migration flows, urbanization and persistent economic
asymmetries, producing interdependent challenges that no single policy field can resolve on its own (Alaimo et al., 2022;
Ciommi et al., 2022; Salvati & Vardopoulos, 2025; UNEP/MAP, 2016).
Under such conditions, sustainability in the Mediterranean cannot be treated as a sectoral environmental concern or

a narrowly defined climate objective. It constitutes a development challenge that requires systemic responses across
economic structures, social institutions and governancemechanisms (Sachs, 2015). The capacity ofMediterranean societies
to adapt to climate risks, reduce inequality and move towards climate‐neutral development models depends to a large
extent on their ability to generate, disseminate and apply knowledge (Clark & Harley, 2020).
Education occupies a central place in that capacity. Beyond its traditional role in human capital formation, education

shapes institutional resilience, social cohesion and long‐term adaptive capacity, and it conditions how societies understand
sustainability problems, weigh trade‐offs between growth and environmental protection, and design collective responses
to risks that unfold slowly over long horizons (Cortese, 2003; UNESCO, 2021). In a region marked by structural vulnerability,
these functions acquire particular weight.
Despite the growing international emphasis on Education for Sustainable Development (ESD), education policy inMediter‐

ranean countries remains fragmented and uneven. Sustainability initiatives are often confined to curriculum additions,
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awareness campaigns or isolated pilot projects, and they are rarely embedded in broader development, competitiveness and
internationalization strategies (Tilbury, 2011; UNESCO, 2020). The contribution that education couldmake toMediterranean
sustainability therefore remains only partly realized.
This paper argues that education in the Mediterranean can become internationally competitive precisely by embedding

sustainability, equity and climate neutrality in its governance, its provision and its international positioning. The central thesis
is that sustainability and competitiveness in education reinforce each other, because systems that internalize sustainability
principles can improve their international attractiveness while contributing to resilient and inclusive development at home.
To develop this argument, the paper introduces the concept of sustainable competitiveness in education and proposes a
Mediterranean Education Hub, conceived as a regional knowledge ecosystem that would connect universities, research
centers, vocational institutions and policy actors under a shared governance framework oriented towards sustainability.
The paper pursues three aims. It first situates education within the sustainability challenges of the Mediterranean. It then
redefines competitiveness in education through a sustainability lens and specifies the dimensions of the resulting concept.
It finally sets out the conceptual and policy foundations of the proposed Hub, together with the governance arrangements,
policy instruments and evaluation indicators through which it could be pursued.

2. Mediterranean Sustainability Challenges and their Implications for Education

Sustainable development, as articulated in the Brundtland Report, rests on intergenerational equity and on the recognition
of environmental, social and institutional limits to growth (WCED, 1987). Later work on the Sustainable Development Goals
has reinforced the systemic character of the agenda, in which economic, social and environmental objectives are pursued
jointly (Barbier & Burgess, 2017; United Nations, 2015). In the Mediterranean these limits are unusually pronounced.
Ecological fragility combines with high population density, intensive land use and a strong dependence on climate‐sensitive
activities such as agriculture and tourism, creating structural constraints that conventional development models struggle to
accommodate (Simoniello et al., 2025; Vardopoulos & Karytsas, 2019).
Sustainability in the region is best understood as the joint pursuit of environmental protection, social cohesion and

economic transformation (Elkington, 1997). The environmental dimension involves climatemitigation and adaptation, water
resource management, the containment of land degradation and desertification risk, biodiversity conservation and the
protection of coastal and marine ecosystems (IPCC, 2022; Maialetti et al., 2024; Salvati et al., 2026). Wildfire dynamics at
the urban fringe illustrate how climate pressures and land use change combine to raise exposure to hazard (Salvati et al.,
2024). The social dimension concerns the reduction of inequality, access to basic services and cohesion in increasingly
diverse societies, in a region where socio‐economic disparities follow distinct spatial patterns and where urban decline and
demographic imbalance have accompanied successive economic shocks (Ciommi et al., 2022; Escrivà Saneugenio et al.,
2025; Vinci et al., 2023). The economic dimension concerns the transition towards low‐carbon, knowledge‐intensive and
resilient structures, a transition whose pace and quality have differed markedly across Mediterranean economies (Doukas
et al., 2025; Zorpas et al., 2026).
These dimensions are deeply interconnected. Climate change worsens social inequality by affecting vulnerable popula‐

tions disproportionately, while economic instability weakens the capacity of states to invest in environmental protection
and social welfare. Tensions between environmental protection and growth are visible across Mediterranean landscapes,
and unpriced environmental externalities continue to distort development choices (Imbrenda et al., 2025; Kopsidas et al.,
2026). Addressing such interdependencies requires policy frameworks capable of managing them over long time horizons,
since isolated sectoral measures leave the underlying interactions untouched.
Knowledge and learning are central to this task. The ability of Mediterranean societies to design, implement and sustain

effective sustainability policies depends on the availability of skills, expertise and institutional learning mechanisms, and
education systems shape both individual competencies and collective problem solving capacity (Clark & Harley, 2020;
Sterling, 2011). International policy frameworks increasingly acknowledge this role. ESD promotes an approach to learning
that emphasizes systems thinking, critical reflection, ethical reasoning and participatory governance, and it seeks to reorient
education systems towards sustainability outcomes across curricula, pedagogy, institutional governance and community
engagement, instead of confining sustainability to a discrete subject area (European Commission, 2021; UNESCO, 2020).
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The translation of these principles into practice in the Mediterranean nevertheless remains uneven. Sustainability is
frequently invoked in national development strategies, yet education systems often lack mechanisms for embedding it in
governance structures, quality assurance processes and institutional incentives, a gap that research on higher education
has documented repeatedly (Lozano et al., 2015; Xenaki et al., 2026). The distance between sustainability discourse and
educational practice constitutes a significant policy gap in its own right.
Sustainability strategies in the region also tend to overlook the regional dimension of education. Climate risks, water

scarcity and ecosystem degradation cross national borders, and regional experience in other policy fields shows that
coordinated responses can achieve what national action alone cannot (D’Agata, Vardopoulos, & Sateriano, 2024; Ribeiro
Hoffmann et al., 2024; Union for the Mediterranean, 2021). Cross‐border cooperation, knowledge exchange and joint
capacity building in education nevertheless remain limited, even though Mediterranean cities and regions share long‐
standing structural similarities in their development trajectories (Salvati & Vardopoulos, 2024; Vardopoulos et al., 2024).
Education systems in the Mediterranean, although organized nationally, are potential components of a wider regional
knowledge ecosystem, and the recognition of this potential frames the analysis that follows.

3. Education in Sustainable and Resilient Development

Education performs a dual function that is central to sustainability in theMediterranean. Socially, it operates as amechanism
of inclusion, mobility and cohesion. Economically, it functions as a productive input that supports innovation, labor market
adjustment and institutional effectiveness. Connecting both functions to sustainability objectives is a precondition for
resilient development pathways.
From a social perspective, unequal access to quality education reinforces existing socio‐economic disparities andweakens

the collective capacity to address sustainability challenges. Populations with limited educational opportunities are more
exposed to climate risks, less able to adjust to economic restructuring and less likely to take part in democratic decision
making (Sen, 1999). Comparative evidence confirms that participation and attainment gaps of this kind persist across
education systems, including those of the Mediterranean (OECD, 2023). Policies that seek a durable contribution of
education to sustainability must therefore give priority to equity, inclusion and lifelong learning, so that participation in
the sustainability transition is broadly shared.
From an economic perspective, education underpins the movement towards knowledge‐based and low‐carbon

economies. Several Mediterranean countries remain dependent on sectors characterized by low productivity and high
environmental intensity, includingmass tourism, construction and forms of agriculturewith heavy resource demands (Astara
et al., 2026; Karytsas et al., 2019; Salvati & Vardopoulos, 2025). Moving beyond these models calls for skills related to
renewable energy (Vardopoulos, Vannas, et al., 2023), climate adaptation, sustainable urban development (Vardopoulos,
Ioannides, et al., 2023), environmental management and digital innovation (Petropoulou et al., 2024), and the demands
that the green transition places on production systems and labor markets are considerable (Papademetriou et al., 2023;
Zorpas et al., 2026).
Education systems are well placed to support this restructuring by aligning curricula, research agendas and training

programs with the skill requirements of an economy oriented towards sustainability, and earlier work on curricula for
environmental and occupational safety competencies shows that such alignment is feasible in practice (Kavouras et al., 2022;
Theodoropoulou et al., 2019). The alignment nevertheless remainsweak inmanyMediterranean settings. Skillsmismatches,
limited investment in applied research and insufficient collaboration between education providers and labor market actors
constrain the contribution of education to sustainable development, and graduate pathways into employment remain fragile
under conditions of economic stress (OECD, 2024; Ragazou et al., 2022).
The contribution of education to sustainability also extends beyond formal degree programs. Environmental education

centers, non‐formal learning schemes and community initiatives broaden participation in sustainability learning and reach
groups that formal provision often misses, as experience in Cyprus and Greece illustrates (Eliades et al., 2022; Moustairas
et al., 2022; Stylianou et al., 2023). Such provisionmatters for the lifelong learning orientation that a sustainability transition
requires.
Internationalization adds a further layer. The geographic position, cultural diversity and thematic relevance of the

Mediterranean to sustainability questions make it an attractive destination for international students and researchers, and
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fields such as climate science, environmental policy and sustainable tourism offer scope for differentiation in a competitive
global education market (UNESCO, 2022). Without deliberate coordination, however, internationalization risks becoming
detached from sustainability objectives. Attracting international students contributes little to sustainable development
unless programs, institutional practices and governance structures are aligned with sustainability principles, which argues
for approaches that connect internationalization, quality assurance and sustainability outcomes within a single policy frame
(European Commission, 2022). This requirement leads directly to the question of what competitiveness should mean for
education systems that take sustainability seriously, and the next section addresses that question.

4. Meaning and Dimensions of Sustainable Competitiveness in Education

Competitiveness has traditionally been associatedwith efficiency, cost reduction andmarket position. Applied to education,
it is commonly assessed through international rankings, enrolment volumes, research output and funding levels. Such
indicators convey useful information about relative performance, yet they capture the long‐term capacity of education
systems to contribute to sustainable development only partially, and reliance on them can reproduce the shortcomings
that conventional development metrics display in other domains (OECD, 2023; Panagiotopoulos et al., 2024).
Conceptual precision is needed before an alternative can be formulated, because several related notions are easily

conflated. Sustainability in education refers to the integration of sustainability content and practice across an education
system. ESD denotes a pedagogical orientation that cultivates systems thinking, ethical reasoning and the capacity to act
under uncertainty (Sterling, 2011; UNESCO, 2020). The sustainability of educational institutions concerns the continuity
and environmental performance of the organizations themselves (Lozano et al., 2015). The competitiveness of education
systems, finally, describes their relative standing in attracting students, staff, funding and recognition. These notions are
connected, yet none of them alone captures the relationship between sustainability and long‐term system performance.
Sustainable competitiveness in education is defined here as the capacity of an education system to generate durable

social, economic and environmental value while maintaining international attractiveness and institutional resilience. The
definition brings quality, equity, innovation and environmental responsibility into a single analytical frame and treats sustain‐
ability as a source of differentiation and resilience, in a manner comparable to the way organizational sustainability agendas
havemoved from peripheral reporting concerns to central components of performance and accountability (Elkington, 1997;
Passas, 2024). Sustainable competitiveness does not prioritize short‐term performance gains. It emphasizes durability,
inclusiveness and adaptability in the face of systemic risks such as climate change and socio‐economic instability.
For the Mediterranean this reconceptualization carries particular weight. Education systems in the region operate under

fiscal constraint, demographic pressure and environmental vulnerability. Competing on cost efficiency or on volume‐
based internationalization alone risks reinforcing the very development trajectories that the region needs to leave behind.
Sustainable competitiveness instead offers a path of differentiation grounded in regional strengths and in the sustainability
needs that Mediterranean societies share.
The concept is articulated here through five interrelated dimensions. The first dimension concerns learning quality

and sustainability‐related competencies. Systems that pursue sustainable competitiveness cultivate disciplinary knowledge
together with systems thinking, critical analysis, ethical reasoning and problem solving applied to sustainability challenges,
competencies that European reference frameworks have begun to codify and that improve the ability of graduates to
operate in complex and uncertain environments (European Commission, 2021; Tilbury, 2011).
The second dimension is equity of access and inclusion. Sustainable competitiveness cannot be achieved where edu‐

cational opportunity is distributed unevenly, since inequality erodes social cohesion, reduces aggregate human capital and
weakens the legitimacy of education systems (OECD, 2024; Sen, 1999). Inclusive education policy is accordingly a constitutive
element of the concept and cannot be treated as an optional supplement to it.
The third dimension concerns internationalization andmobility. International engagement supports knowledge exchange,

cultural understanding and institutional learning (UNESCO, 2022). Within a framework oriented towards sustainability,
however, mobility must remain consistent with environmental responsibility and with regional development objectives,
which excludes purely extractive or carbon‐intensive models of student and staff circulation.
The fourth dimension addresses innovation and labor‐market relevance. Education systems must respond to changing

economic structures and to the transitions that sustainability requires, which presupposes close interaction with labor
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markets, applied research ecosystems and innovation networks engaged in green anddigital transformation (Papademetriou
et al., 2023; Petropoulou et al., 2024; Ragazou et al., 2022).
The fifth dimension concerns environmentally responsible and climate‐neutral institutional operations. Educational insti‐

tutions are themselves significant consumers of energy and resources, and the operation of their buildings and campuses in
Mediterranean conditions raises well documented questions of energy performance, renovation and renewable energy
integration (Barone et al., 2024; Georgiou et al., 2025; Vardopoulos & Vassiliades, 2025). Pursuing climate neutrality
through energy efficiency, renewable energy adoption and sustainable campus management aligns institutional practice
with educational content and strengthens the credibility of the sustainability commitments that institutions profess (Lozano
et al., 2015).
These five dimensions form one analytical framework for assessing and strengthening sustainable competitiveness in

Mediterranean education systems. Within this framework sustainability functions as an asset that supports resilience,
legitimacy and international standing, and the framework in turn supplies the conceptual foundation for the regional policy
architecture proposed in the next section.

5. Mediterranean Education Hub as a Regional Knowledge Ecosystem

Building on the concept of sustainable competitiveness, the paper proposes a Mediterranean Education Hub, a regional
knowledge ecosystem intended to support sustainable development. The Hub is a conceptual and policy proposal. No
such structure currently exists, its effects have not been evaluated empirically, and its institutional form would have to be
negotiated among participating countries. It is conceived as a structured network connecting universities, research centers,
vocational education providers, policy institutions and private actors across Mediterranean countries.
The Hub would operate as a governance ecosystem whose purpose would be to enable cooperation, resource sharing

and joint value creation in education and research oriented towards sustainability. By pooling expertise and infrastructure,
it would seek to overcome the fragmentation described earlier and to raise the collective capacity of Mediterranean
education systems, in the same way that regional cooperation has been advanced in other Mediterranean policy domains
and in interregional climate initiatives (D’Agata, Vardopoulos, & Sateriano, 2024; Ribeiro Hoffmann et al., 2024; Salvati &
Vardopoulos, 2024).
The Hub would rest on five principles. Complementarity implies that participating institutions contribute distinct

strengths, whether disciplinary expertise, regional knowledge or applied research capability, so that duplication is reduced
and joint work becomes possible. Shared governance requires transparent decision making, clear accountability and
stakeholder participation. Quality assurance and common standards would rest on shared sustainability benchmarks and
evaluation criteria, ensuring consistency and continuous improvement across the network. International openness would
give the Hub visibility as a platform for education and research focused on sustainability and open to partners beyond the
region. Commitment to climate neutrality, finally, would apply both to educational content and to institutional operations,
in line with the fifth dimension of the framework.
The Hub would cover the full span of lifelong learning. Alongside degree programs, it would support professional training,

micro‐credentials and reskilling schemes alignedwith sustainability transitions, a breadth thatmatters in theMediterranean
because labormarkets are undergoing structural change and continuous skills adaptation is required (OECD, 2024; Stylianou
et al., 2023).
By joining education, research and innovation within one cooperative structure, the Mediterranean Education Hub could

contribute to regional development directly. It would allow Mediterranean countries to treat education as a high‐value
activity that is exportable and, at the same time, tied to the sustainability problems and solutions of the region itself.
Whether these effects materialize would depend on the governance arrangements, policy instruments and evaluation
mechanisms examined in the following section.

6. Governance, Policy Instruments and Evaluation Indicators

Effective governance is a precondition for any attempt to realize theMediterranean Education Hub. Given itsmulti‐actor and
cross‐border character, governance arrangements would need to balance coordination with institutional autonomy, which
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points to multilevel structures linking European frameworks, national policies and institutional strategies. At the European
level, education and sustainability agendas supply a normative and strategic context, and experience in other European
policy fields shows how union‐level frameworks can steer national sustainability transitions over time (Doukas et al., 2023,
2026; European Commission, 2022). At the national level, governments align education policy, funding mechanisms and
regulation with Hub objectives. At the institutional level, universities and training providers operationalize sustainability
through curricula, research agendas and campus management.
A central element of governance would be a common evaluation framework. Indicators create transparency, support

accountability and guide improvement, and they help prevent sustainability from becoming a rhetorical label detached from
measurable outcomes, a risk that the literature on the verification of sustainability claims has documented in the corporate
field (Passas et al., 2022; Zopounidis et al., 2020). Experience with sustainability indicators in other domains shows both
that operational measurement is feasible and that indicator quality demands sustained attention, since the coherence and
comparability of measures cannot be assumed (D’Agata, Cudlin, et al., 2024; Loizia et al., 2021; Papamichael et al., 2023;
Vardopoulos et al., 2026). Table 1 links each dimension of the framework to indicative indicators through which progress
could be observed.
Policy instruments complement evaluation. Targeted funding for programs oriented towards sustainability, incentives for

institutional collaboration and regulatory support for joint degrees and micro‐credentials constitute the principal levers
available to governments. European cooperation instruments can provide structural support for such measures, yet the
durability of the Hub would rest on national commitment and institutional ownership (European Commission, 2022).

7. Conclusions and Policy Implications

This paper has argued that sustainability in Mediterranean education is a prerequisite for long‐term resilience and for
a credible form of competitiveness. By embedding sustainability principles in governance, provision and international
positioning,Mediterranean countries could develop education into a climate‐neutral, inclusive and internationally attractive
knowledge sector, and the conceptual ground for doing so is supplied by the notion of sustainable competitiveness
developed here.
The concept reconciles quality, equity, innovation and environmental responsibility within one framework, and the

Mediterranean Education Hub translates that framework into a policy architecture for regional cooperation and capacity
building. The Hub remains a proposal. Its realization would require the multilevel governance arrangements, policy
instruments and evaluation mechanisms discussed above, and its effects would need to be established through experience.
Two implications follow. For policy, strategies at regional and national level should connect education explicitly with

sustainability objectives, so that curricula, funding, quality assurance and institutional operations pull in the same direction.
For research, future studies should assess the effectiveness of education hubs empirically, through comparative analysis of
regional cooperation arrangements and through quantitative evaluation of sustainability indicators of the kind outlined in
Table 1.

Table 1. Indicative indicators for the five dimensions of sustainable competitiveness in education

Dimension Indicative indicators

Learning quality and sustainability‐related competencies Attainment of sustainability‐related learning outcomes
and graduate competencies

Equity of access and inclusion Participation rates of underrepresented groups
Internationalization and mobility Balance of incoming and outgoing mobility flows and

joint programs
Innovation and labor‐market relevance Graduate employability in green sectors
Environmentally responsible and climate‐neutral
institutional operations

Institutional carbon footprint and energy use
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Investment in education aligned with sustainability is, in the end, investment in the long‐term prospects of the Mediter‐
ranean itself. Education systems that pursue competitiveness through sustainability can support development in the region
that is resilient, equitable and climate neutral.
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