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Introduction

The Carpathians are an extensive mountain system in Central and Eastern Europe,
stretching approximately 1,500 km across seven countries: the Czech Republic, Slo-
vakia, Poland, Hungary, Ukraine, Romania, and Serbia (Map o.1). They are the sec-
ond-longest mountain chain in Europe after the Alps, with their highest peak, Ger-
lach (2,655 m above sea level), located in the Slovak Tatras. The Carpathians are char-
acterized by diverse landscapes, ranging from high mountains with alpine climates to
forested ranges and valleys. This region holds significant natural and cultural im-
portance, being a territory for numerous protected species of flora and fauna, as well
as being home to various populations who have preserved unique traditions and folk-
lore.

A review of existing studies on the conditions, trends and challenges the Carpathian
macroregion is faced with, on the one hand, points to the need to supplement and/or
deepen the state of knowledge on the socio-economic processes taking place there,
while taking into account their spatial context, and, on the other hand, indicates the
need to propose appropriate measures to solve existing problems and take advantage
of available development opportunities. Therefore, one of the general objectives of the
project was to provide recommendations for policy makers, taking into account a
multi-level governance approach, for joint policy actions considering the territorial
specificities of the Carpathians.

The research conducted within the ESPON KARPAT project enabled the formulation
of arange of recommendations addressing various aspects of development in the Car-
pathian macroregion. Initially, thematic recommendations were developed for spe-
cific types of Carpathian regions, taking into account their unique needs and develop-
ment potentials. The next step involved preparing spatial development visions and
identifying development directions in functional areas. In this context, particular at-
tention was paid to the interactions between different territorial capitals, allowing for
a better understanding of the dependencies and synergies present in the Carpathian
macroregion. Another key element of the research was the development of recom-
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mendations concerning governance structures and territorial cooperation in the Car-
pathian macroregion. The analysis encompassed both the existing governance struc-
tures and the barriers and opportunities for territorial cooperation, which facilitated
the creation of detailed recommendations for improving governance frameworks and
enhancing territorial cooperation at various territorial levels.
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1 Thematic recommendations for
Carpathian regions

Figure 1
Four capitals model

Economic capital
(fixed assets and infrastructure)

Social capital
(trust and social cohesion)

Human capital
(employees and their skills)
Natural capital Cﬁ
(natural resources and ecosystems)

Source: Own elaboration based on Brink et al. 2006.
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The development conditions of the Carpathian macroregion require a comprehensive
synthesis that allow to identify various types of regions. For each of these types, policy
recommendations aimed at minimising risks and utilising opportunities and syner-
gies can then be proposed. To achieve this, the 4 Capitals Model (Dahlstrom & Ekins,
2005) was employed. This model extends the earlier concept of the three pillars of de-
velopment—natural, manufactured, and human (World Bank, 1995)—by further
distinguishing social capital within the human dimension. Consequently, these capi-
tals can be defined as follows (cf. Brink et al., 2006):
e natural (or environmental) capital covering all forms of ecosystems and nat-
ural resources that provide services for social welfare,
e economic (or manufactured) capital, broadly synonymous with economic
infrastructure and assets,
e human capital, relating to the stock of human productivity potential of indi-
vidual people based on their health, motivation, talents and skills,
e  social capital, relating to the stocks of social trust, norms and formal and in-
formal networks that people can draw upon to access resources, solve com-
mon problems and create social cohesion.

Each of the four capitals of the Carpathian macroregion was operationalised using se-
lected indicators developed specifically for assessing the region's development condi-
tions. For each capital, two key dimensions of differentiation were identified, which
were then used to develop regional typologies.



1.1 Economic capital

The Carpathian macroregion displays a complex spatial structure when it comes to
economic capital. Using Principal Component Analysis (PCA), two types of factors
were identified, together explaining roughly 70% of the total diversity in regional
economic capital (Map L.I).

These dimensions offer valuable insights into how regions differ in terms of:
e Capital Accumulation - the extent to which a region has built up long-
term assets and infrastructure essential for economic activity.
e  Production vs. Consumption Orientation - the dominant economic role
aregion plays, whether focused more on producing goods or providing
consumer-related functions like housing.

These two components serve as a foundation for developing tailored policy recom-
mendations across diverse regional contexts.

Capital Accumulation: Infrastructure, Assets, and Growth Potential

This dimension captures the degree to which economic capital has accumulated in the
form of fixed assets — such as machinery, infrastructure, and built capital used in
business and transport sectors. It also reflects the enabling conditions that support
economic activity and competitiveness, including:

e  GDP per capita (general level of economic development),

e Fixed assets in business operations (infrastructure that facilitates the

production and exchange of goods and services),
e Foreign direct investment inflows,
e  Public transport infrastructure (especially road and rail systems).

To alesser extent, this dimension is also influenced by:
e Agglomeration effects (e.g., the population share in the largest urban cen-
tres),
e Research and development intensity (R&D expenditure relative to GDP).

Regions that score high in terms of capital accumulation — typically larger cities
and western parts of the macroregion — benefit from a combination of advanced
infrastructure, strong investment environments, and economic dynamism.
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Map 1.1
Economic capital - dimensions of diversity and types of regions
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For instance, in Romania, high capital accumulation aligns closely with regions lo-
cated along major existing or planned transport corridors, especially motorways
connecting Bucharest to the Hungarian border.

By contrast, lower capital accumulation is typical of:
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e non-EU countries (Ukraine, Serbia, Republic of Moldova),
e Peripheral regions in Poland, Slovakia, Romania, and to a lesser extent,
Hungary.

These areas often face limitations in infrastructure, investment attraction, and busi-
ness capacity, which pose challenges for long-term economic growth.

Production vs. Consumption Orientation: Regional Economic Functions

The second, slightly less dominant dimension reveals whether a region leans more
toward production activities (e.g., manufacturing, freight transport) or consump-
tion functions (e.g., housing, domestic services).

Key indicators used for this analysis include:
e  Freight transport of manufactured goods per capita (a proxy for export
potential and industrial output),
¢  Number of housing units per 1,000 residents (a proxy for the availabil-
ity and development of consumer infrastructure).

In production-oriented regions, freight volumes are high, but housing infrastruc-
ture tends to lag — indicating a stronger focus on industrial activity over domestic
consumption. These regions often enjoy good transport accessibility, facilitating
the movement of goods toward Western European markets.

In contrast, consumption-oriented regions tend to show better housing conditions
but lower production output.

However, some metropolitan regions — such as Bratislava and Budapest — present
a mixed picture, showing strong production alongside relatively good housing devel-
opment, which suggests a more balanced economic profile.

Geographically, the north-western parts of the Carpathian macroregion are gener-
ally more production-oriented, while the southern and south-eastern parts exhibit
stronger consumption functions.

A Typology of Regions: Linking Economic Profiles to Policy Responses

By combining the two main dimensions of economic capital, a typology of regional
profiles emerges. This allows for the development of targeted and differentiated

12 ESPON// espon.eu

policy measures suited to each region's specific strengths and needs. Four main re-
gional types can be identified:

Type I1: High Capital Accumulation & Strong Production

Profile: Economically developed regions with well-established business infrastruc-
ture and a strong export-oriented production base.

Examples: Western parts of Poland, Slovakia, Hungary, Czechia; Belgrade region in
Serbia.

Policy implications:
e  Prioritise social infrastructure investments, especially in urban areas
experiencing rising housing demand.
¢ Expand municipal housing initiatives and enhance public services (edu-
cation, healthcare, childcare) to improve quality of life.
e Focus on retaining skilled workers and meeting the social needs of a
growing urban workforce.

Type 2: Low Capital Accumulation & Strong Consumption

Profile: Less developed regions where the consumption sector (e.g., housing, services)
is relatively more advanced than the productive base.

Examples: Republic of Moldova; Most Romanian regions; Selected areas in Serbia.

Policy implications:
e Investin technical and transport infrastructure to improve connectivity
and competitiveness.
e  Support the growth of local businesses through business parks, incuba-
tors, and favourable regulatory frameworks.
e  Offer investment incentives (e.g., tax breaks, streamlined permitting) to
attract both domestic and foreign investors.

Type 3: High Capital Accumulation & Strong Consumption



Profile: Regions with high economic development and well-developed consumption
functions, often metropolitan profile.

Examples: Bucharest, Cluj-Napoca, Brasov, Timisoara (Romania); Szeged and Heves
(Hungary)

Policy implications:
e Improve the utilisation of existing assets, e.g., through tech transfer and
productivity-enhancing investments.
e Develop regional transport systems to support labour mobility and eco-
nomic integration.
¢ Encourage brownfield redevelopment and innovation-oriented invest-
ment via smart incentive schemes.

Type 4: Low Capital Accumulation & Strong Production

Profile: Production-focused regions with economic activity concentrated in manu-
facturing or transport but lacking broader development and investment.

Examples: Eastern regions of Poland and Slovakia; Certain areas in Hungary,
Ukraine, and Romania

Policy implications:
e  Promote higher-value-added economic activities, such as advanced
manufacturing and knowledge-intensive services.
e Support smart specialisation strategies and regional innovation systems.
e  Enhance the environment for external investment, which can help create
quality jobs and stimulate local consumer demand.

HANDBOOK // Handbook of recommendations

Recommendations for the regions - economic capital

“Capital accumulation” - “Capital accumulation” -
higher lower

,Production over consumption”  Opportunity to strengthen the Smart specialisations
consumer dimension.

,Consumption over production”  Incentives for investors Development of basic infra-

structure and improvement of
business climate

Source: Own elaboration (EUROREG)

This typology (Table 1.1) provides a foundation for tailored regional development
strategies. However, it is important to note that these recommendations are not
fixed or exclusive to a specific region type. With appropriate adaptation to local
conditions, elements of each policy approach can be applied across different territo-
ries to support more balanced, inclusive, and resilient territorial development.
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HANDBOOK // Handbook of recommendations

1.2  Human capital

Human capital in the Carpathian macroregion shows significant regional variation,
shaped by both its quality and its viability. These two core dimensions, identified
using Principal Component Analysis (PCA), explain approximately 77% of the total
differences in human capital levels across the region (Map 1.2).

This typology allows for a better understanding of how regions differ in terms of:
¢ Quality of Human Capital - the educational and innovation-related ca-
pacity of the workforce.
e Viability of Human Capital - demographic sustainability, particularly
important in the context of population ageing and migration.

These components form the basis for targeted recommendations aimed at improving
educational systems, demographic sustainability, and labour market align-
ment.

Quality of Human Capital: Education and Innovation Capacity

The first dimension reflects the overall educational level, innovation potential,
and R&D engagement of a region’s population. Key indicators include:

e The share of the population with higher education,

e  The proportion of workers active in innovation-related sectors,

e  Participation in research and development activities.

This type of high-quality human capital is strongly concentrated in metropolitan ar-
eas across all countries in the Carpathian macroregion. These urban centres benefit
from access to universities, research institutions, and innovation ecosystems.

In contrast, peripheral and rural areas - particularly in northern, eastern, and
southern parts of Romania and in the Republic of Moldova (except Chisin&u) - display
significantly lower human capital quality, often due to out-migration and brain
drain. These dynamics create a spatial divide that follows a northwest-southeast
axis, with the northwest generally exhibiting a stronger profile in this regard.
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Map 1.2
Human capital - dimensions of diversity and types of regions
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Viability of Human Capital: Demographic Sustainability and Growth

The second dimension of human capital variation focuses on its demographic vi-
tality, capturing how well regions are positioned to maintain or grow their working-
age population over time. It is measured using:

e  Median age of the population,

e Natural population change (births minus deaths),

e  Population growth (including migration balance).

Regions with high viability often have a younger population, sometimes supported
by positive migration trends. This is particularly evident in:
e  Carpathian regions of Poland and Slovakia,
e  Parts of Ukraine and Moldova,
e  Northern and western areas of Romania,
e  Suburban areas surrounding major cities, where suburbanisation is con-
tributing to demographic growth.

At the other end of the spectrum, the southern part of the macroregion, and some
urban-industrial areas such as the northern part of the Silesian Voivodeship (Po-
land), show demographic challenges, marked by ageing and population decline. By
combining these two dimensions, a typology emerges that identifies regions with
shared human capital challenges and opportunities. This provides a strategic founda-
tion for place-based, evidence-informed policies:

Type 1: High Quality and High Viability

Profile: These regions benefit from a well-educated, innovation-capable workforce
and a growing or demographically sustainable population.

Examples: Large cities and surrounding areas across the microregion; Northern Car-
pathian regions with higher population densities.

Policy implications:
e Investin spatial planning to manage population growth and land use ef-
fectively.
e Prevent urban sprawl through strategies such as transit-oriented devel-
opment.

HANDBOOK // Handbook of recommendations

e DProtect natural and landscape areas, especially in zones at risk of being
converted to construction land (e.g. for secondary homes).

e  Strengthen infrastructure and public services to accommodate popula-
tion growth sustainably.

Type 2: Low Quality, High Viability

Profile: Regions with young or growing populations but low levels of education and
innovation potential.

Examples: Northern Romania; Most of Ukraine and the Republic of Moldova; Se-
lected regions in Slovakia.

Policy implications:

e Improve access to and quality of education at all levels, from early child-
hood to higher and vocational education.

e Investin skills development and training that aligns with local labour
market needs.

e Focus on reducing out-migration by creating opportunities for youth and
returnees.

e  Encourage local endogenous development based on human capital po-
tential.

Type 3: High Quality, Low Viability

Profile: These regions boast strong educational and innovation systems but face de-
mographic decline or population ageing.

Examples: Certain subregions in the Silesian Voivodeship (Poland); Some areas in
Serbia; The Szeged region in Hungary.

Policy implications:
e Enhance quality of life to increase the region’s attractiveness to new resi-
dents and reduce out-migration.
e Promote affordable housing programmes and improve local services to
retain young families and skilled professionals.
e Foster intra-regional mobility and work-life balance to offset ageing
trends.

ESPON // espon.eu 15
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e  Support the development of creative and knowledge-based sectors to at-
tract younger population.

Type 4: Low Quality, Low Viability

Profile: These regions are most vulnerable, showing both weak human capital indi-
cators and negative demographic trends.

Examples: Eastern Hungary; Southern Romania; Southern Serbia.

Policy implications:

e Focus on halting the loss of human capital through strategies that im-
prove living conditions, education, and job opportunities.

¢  Encourage the return of emigrants by creating attractive local environ-
ments (housing, education, jobs).

e Reform education systems to better respond to the needs of local econo-
mies and emerging sectors.

e Provide incentives for businesses to invest in these regions, creating local
employment opportunities that retain and attract talent.

Recommendations for the regions - human capital

| | ,Quality” - higher ,Quality” - lower

,Viability” - higher Challenges related to Improving the accessibility and
spatial planning quality of public education
,Viability” — lower Improving quality of life, includ- ~ Halting the loss of human capital
ing housing programmes (including incentives for return
migration). Significant strength-

ening of the education system

Source: Own elaboration (EUROREG)
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This typology (Table 1.2) is intended as a flexible tool. While it highlights specific re-
gion types, the recommendations shall take into account the various territorial
contexts and profiles. Elements of each policy approach can be adapted and applied
to other areas depending on the local context, development goals, and institutional
capacities.



1.3  Social capital

Social capital in the Carpathian macroregion exhibits clear regional patterns shaped
by two key dimensions: social cohesion and the potential for social interaction.
These components identified through Principal Component Analysis (PCA), jointly
account for approximately 75% of the total variation in social capital across the region

(Map 1.3).

This typology enables a better understanding of regional social dynamics, reflecting
differences in socioeconomic inclusion, institutional trust, settlement patterns,
and opportunities for community engagement.

Social Cohesion: Stability, Trust, and Socioeconomic Inclusion

The first dimension of social capital variation is social cohesion, defined by low lev-
els of poverty and social exclusion, low unemployment, and a strong presence of en-
trepreneurship and effective governance. High levels of cohesion are typically associ-
ated with:

e  Lowrisk of poverty and exclusion,

e  Dynamic local economies with entrepreneurial activity,

e  High quality of governance and public institutions.

Favourable social cohesion is evident particularly in the northwestern parts of the
macroregion, some metropolitan areas, southern Hungary, and Transylvania in
Romania. These areas often benefit from stronger institutions, better access to ser-
vices, and a higher level of economic opportunity.

By contrast, majour challenges in social cohesion are found in:
e EU candidate countries (notably parts of Serbia, Ukraine, and Moldova),
e Southern and eastern Romania,
e Northern Hungary,
e  The KoSice region in Slovakia.

These regions tend to face greater socioeconomic disparities, limited access to ser-
vices, and lower levels of institutional trust.

HANDBOOK // Handbook of recommendations

Map 1.3
Social capital - dimensions of diversity and types of regions
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Potential for Social Interaction: Density and Connectivity

The second dimension of social capital variation relates to the potential for social
interaction. This is shaped by:
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e Population density,
e  The presence of larger urban centres,
e The structure and size of municipal and administrative units.

Densely populated areas offer greater opportunities for bridging social capital - di-
verse, outward-looking connections that often emerge in multicultural or urban en-
vironments. In contrast, rural and sparsely populated areas typically rely on bonding
social capital, which is rooted in tight-knit, homogeneous communities.

This dimension also reflects the impact of administrative reforms, which in some
countries (e.g., Poland) have created larger municipalities that enhance local govern-
ance capacity. Regions with high potential for social interaction include:

e  Urban areas in Poland,

e  Selected parts of Ukraine, Serbia, and Hungary,

e  Specific zones in Romania, particularly around major cities.

Combining these two dimensions reveals four distinct region types. Each comes with
specific challenges and policy needs, forming the basis for evidence-based, policy
interventions:

Type 1: High Social Cohesion, High Potential for Interaction

Profile: These regions benefit from both strong social inclusion and vibrant social en-
vironments with high interaction potential.

Examples: Subregions in Poland, The Bratislava, Budapest, and Szeged areas.

Policy implications:
e Focus on micro-targeting vulnerable neighbourhoods, especially in larger
cities where segregation and socio-spatial polarization may emerge.
e Implement anti-segregation measures (e.g. mixed housing policies, ur-
ban regeneration).
e Support grassroots social capital through initiatives like:
o Community centres,
o Participatory budgeting,
o Local civic programmes and cultural hubs.
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Type 2: Low Social Cohesion, High Potential for Interaction

Profile: These regions show strong potential for community engagement but lack in-
clusive institutions and widespread trust.

Examples: Regions in Serbia and Ukraine, Chisinidu (Republic of Moldova), Se-
lected cities and regions in Hungary (e.g. Debrecen) and Romania (e.g. Cluj-Napoca).

Policy implications:
e Focus on strengthening civil society and local governance capacity.

e  Create networks of local leaders and facilitators to catalyse social engage-
ment.

e Develop community spaces and encourage social entrepreneurship (e.g. co-
operatives).

e Improve transparency and responsiveness of local institutions to rebuild
social trust.

Type 3: High Social Cohesion, Low Potential for Interaction

Profile: These regions demonstrate strong social bonds and inclusion but face chal-
lenges due to low population density or fragmented administrative structures.

Examples: Rural parts of the Czech Republic and Slovakia, Northern Romania.

Policy implications:

e Consider administrative reform to enhance efficiency in service delivery.

e Develop inter-municipal cooperation platforms, particularly for educa-
tion, healthcare, and transport.

e  Address transport exclusion and service inaccessibility, especially in
remote or mountainous areas.

e  Support regional integration through shared service centres and rural
mobility schemes.



Type 4: Low Cohesion, Low Interaction Potential

Profile: These are the most socially vulnerable regions, facing both limited inclusion
and few opportunities for social engagement.

Examples: Large parts of eastern Hungary, Southern and eastern Romania, Much
of the Republic of Moldova.

Policy implications:
e Prioritise access to essential public services (e.g. healthcare, education,
social support).

e  Support targeted social programmes addressing long-term disad-
vantage.

e Fund grassroots initiatives through grant schemes and capacity-building.

e Encourage local leadership development, community organizing, and
resident networks to rebuild social capital.

Recommendations for the regions - social capital

“Social cohesion” — higher “Social cohesion” — lower

Addressing issues of localised Supporting social cohesion
socio-economic deprivation

“Potential for social interac-
tions” - higher through strengthening institu-
concentration tions and fostering entrepre-
neurship
Improving access to public ser-

“Potential for social interac- Administrative reforms to im-

tions” — lower prove public service delivery vices and implementing social

A programmes

Source: Own elaboration (EUROREG)
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As with previous typologies, these regional classifications (Table 1.3) are intended to
guide, not restrict, the development of policy interventions. Recommendations
should be tailored to local conditions and adjusted over time based on evidence,
participation, and shifting regional dynamics.
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1.4 Natural capital

The regional variation in natural capital across the Carpathian macroregion is ob-
served within two primary dimensions: natural environment assets and selected
forms of environmental pollution. These dimensions—identified through Princi-
pal Component Analysis (PCA)—together explain approximately 51% of total re-
gional differentiation in natural capital (Map 1.4).

It is important to note that other environmental indicators such as CO, emissions
(linked to climate policy targets) and livestock density did not significantly correlate
with these two dimensions. This suggests that they constitute distinct challenges and
should be addressed through separate policy lenses.

Natural Environment Assets: Forests, Protected Areas, and Land Use

The first dimension reflects the natural richness and ecological value of an area,
strongly influenced by:

e  High forest coverage,
e High share of protected areas (e.g., Natura 2000),
e Low proportion of arable land.

This dimension aligns clearly with the Carpathian Mountain range, where ecolog-
ical assets remain relatively preserved. Other areas with high values include the Dan-
ube Delta, a unique and ecologically significant wetland system.

In contrast, intensively farmed lowland regions—notably in:
e The Danube Valley (Hungary, Serbia, Romania),
o The Pannonian Basin,

e Parts of Republic of Moldova and Poland’s highland areas (Silesian and
Lesser Poland Voivodeships),

—tend to score lower due to intensive land use, agriculture, and low forest coverage.
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Map 1.4
Natural capital - dimensions of diversity and types of regions
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Environmental Pollution: Emissions and Resource Extraction

The second dimension captures selected aspects of environmental degradation,
especially:



e  PMz2.5 air pollution (fine particulate matter),

e  The intensity of mineral resource extraction.

Regions with low pollution levels tend to combine favourable topographic condi-
tions—which prevent smog accumulation—with low industrial intensity and a
predominantly agricultural economy. These include:

e  South-eastern Hungary,

e  North-western Romania,

e  Northern Serbia,

e  Parts of western Slovakia, the Czech Republic, and Podkarpackie in Poland.

Meanwhile, pollution challenges are mainly concentrated in mountainous or high-
land regions where mineral extraction supports resource-intensive industries.

The combination of these two dimensions was used to create a regional typology. This
framework supports tailored and context-sensitive environmental policies, ad-
dressing both conservation and sustainable development territorial priorities:

Type 1: High Natural Assets, Low Environmental Pollution

Profile: These areas combine ecological richness with a relatively preserved environ-
ment—making them ideal for nature-based solutions and green economy initiatives.

Examples: The Western and Eastern Carpathians (Poland, Slovakia, Hungary, Ro-
mania), Transylvania, The Danube Delta.

Policy recommendations:
e  Promote eco-certification schemes and sustainable agriculture (e.g. organic
farming).
e  Support community-based tourism and agri-tourism tied to local cultural
and natural heritage.

e  Strengthen local value chains that add economic value while preserving en-
vironmental assets.

HANDBOOK // Handbook of recommendations

Type 2: Low Natural Assets, Higher Pollution Risk

Profile: These areas are under pressure from pollution while also lacking significant
ecological resources. Energy transition and pollution mitigation are relevant to be
considered by policy actions.

Examples: Highland regions in Silesian and Lesser Poland Voivodeships, Lviv
and Chernivtsi oblasts (Ukraine), Northern and central Moldova, Wallachia in Ro-
mania, Southern Serbia and Belgrade.

Policy recommendations:
e  Accelerate the energy transition and reduce dependency on polluting in-
dustries.
e Improve pollution control measures, particularly for air and soil quality.
e Identify and protect remaining ecological hotspots, even in fragmented
landscapes.

Type 3: High Environmental Value, Pollution Challenges

Profile: These regions boast strong ecological potential but face environmental
threats—especially from emissions and extractive industries.

Examples: The Western Carpathians (Polish-Czech-Slovak borderlands), Central
Slaskie Voivodeship, Transcarpathia and Ivano-Frankivsk (Ukraine), Suceava
and Neamt (Romania), Gorj (Romania), Borska Oblast (Serbia).

Policy recommendations:
e Reduce low-stack emissions, especially from residential heating, through
clean heating programmes.
e  Monitor and regulate natural resource extraction, focusing on environ-
mental restoration and mitigation.
e Encourage renewable energy investments while preserving high-value
landscapes.
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Type 4: Low Pollution, Limited Natural Assets

Profile: These regions have lower pollution levels but are not rich in ecological fea-
tures. However, they offer potential for green transformation and renewable en-
ergy deployment.

Examples: The Pannonian Basin (Hungary), The Danube Valley (Serbia), The Prut
Valley (Moldovan part of Romania).

Policy recommendations:
e Develop wind and solar farms, where land use can be optimized without
threatening ecologically sensitive areas.
e Promote biogas-based intensive agriculture, integrating sustainability
with economic development.
e Support afforestation and soil regeneration projects to gradually en-
hance natural capital.

Recommendations for the regions - natural capital

,Natural environment assets” “Natural environment assets”
- higher - lower

Development of sustainable Development of sustainable ag-
riculture and renewable energy
production

Significant energy transfor-

“Environment pollution” -
lower tourism

“Environment pollution” - Mitigating the negative effects

higher of environmental pollution. In- mation and enhanced protection
creasing the use of renewable of valuable natural assets
energy sources

Source: Own elaboration (EUROREG)

Regardless of typology, the promotion of environmental education and aware-
ness is one key element to be consider by policymakers. Increasing public
knowledge of local and regional environmental challenges helps:

e Foster a sense of stewardship for natural resources,
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e Build support for green policies,

e Encourage pro-environmental behaviour at all levels of society.

Efforts should be directed (Table 1.4) toward integrating these insights into regional
development strategies and environmental action plans. These recommendations can
be adapted and applied flexibly, depending on the unique characteristics of each re-
gion.
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2 Spatial development visions
and territorial guidance for
functional areas

Territorial capitals are inherently interconnected. These interrelations can be illus-
trated, on one hand, through a typology of regions that reflects the key spatial differ-
entiation dimensions within the Carpathian macroregion. On the other hand, the
main synergies and conflicts between the various forms of capital can be analysed
based on stakeholder insights gathered through surveys and workshop discussions.
Understanding these interactions enables the formulation of spatial development vi-
sions. These visions, in turn, highlight both potential threats—such as spatial con-
flicts, represented in a warning vision—and opportunities for sustainable territorial
development, reflected in a sustainable spatial development vision. The latter is pre-
sented in multiple variants that account for the dynamic relationships between the
economy, technology, and human capital, as well as society and the environment.
Recognizing these opportunities supports the development of tailored guidelines for
spatial development pathways within specific functional areas of the Carpathian
macroregion.

2.1 Interactions between territorial capitals

The most significant dimensions of regional disparities in the Carpathian macrore-
gion—taking into account the above-mentioned variations in each of the four territo-
rial capitals—are linked to economic, social, and environmental aspects (Map 2.1).
The economic aspect pertains to the high accumulation of fixed assets, which en-
hances the productivity of the regional economy. This is further supported by the high
quality of human capital and the potential for social interactions arising from high
population density and the extent of urban development. Spatially, this factor high-
lights disparities along the axis of metropolitan areas versus peripheral, including
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mountainous regions, as well as between the north-western and south-eastern parts
of the macroregion.

Map 2.1
Typology of regions based on interactions between main
components of diversity
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The social aspect relates to social cohesion and the potential for social interaction,
with a notable emphasis on the consumption, rather than production, as economic



development driver. Spatially, the pattern of social disparities resembles that of eco-

nomic inequalities but shows a stronger alignment along the northwest-southeast

(NW-SE) axis, rather than simply between metropolitan and non-metropolitan areas.
The environmental aspect is primarily associated with the high natural assets that
constitute a key component of this dimension of disparities. Spatially, this dimension

of regional variation is most strongly reflected in the Carpathian mountain chain and,
beyond it, the Danube Delta

By combining these three cross-thematic components in pairs, an another set of re-

gional typologies was developed to capture the complex interplay between territo-

rial capital dimensions and to identify context-specific development opportunities.

1. Economic-Social typology that classifies regions based on the interaction
between economic potential and social conditions (Map 2.1a):

Strong performers (red): Regions with both high economic ca-
pacity and strong social dimension. These areas (e.g. urban regions
in western Carpathians) may offer the most favourable environ-
ment for integrated, innovation-led development.

Double disadvantage (violet): Regions with weak economic per-
formance and social challenges. These areas require comprehen-
sive, multi-sectoral support, including infrastructure develop-
ment, human capital investment, social inclusion programmes,
and improved access to basic services.

Economically strong, socially vulnerable (green): Regions with
sound economic indicators but facing social challenges. In these ar-
eas, redistributive policies, quality-of-life improvements, and in-
clusive governance can help convert economic success into broader
well-being.

Socially strong, economically weaker (yellow): Regions with co-
hesive communities but limited economic opportunities. Here, de-
velopment strategies should build on local resilience and social
capital, while stimulating entrepreneurship and attracting invest-
ment.
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2. Economic-Environmental typology that contrasts economic develop-

ment levels with natural capital endowment (Map 2.1b):

High potential regions (red): Regions with both high economic
performance and high natural assets. These areas (e.g. some Polish
and Slovak urban areas adjacent to mountains) can lead in eco-in-
novation, sustainable tourism, and green technologies.

Low-low regions (violet): Regions lacking both economic and en-
vironmental assets. Development efforts should prioritise just
transition mechanisms (policies that support communities during
the move toward greener and more sustainable industries), infra-
structure investment, and support for sustainable agriculture or
energy.

Economically strong, environmentally limited (green): Ur-
banised regions with economic advantages but limited natural re-
sources. These areas are suitable for the expansion of renewable en-
ergy infrastructure or circular economy models.

Environmentally rich, economically weak (yellow): Mountain-
ous and peripheral areas with high ecological value but limited eco-
nomic activity. These regions should be supported through conser-
vation-linked development, such as eco-tourism, organic farming,
and green entrepreneurship.

3. Social-Environmental typology that explores the link between social co-

hesion and environmental quality (Map 2.1c):

Balanced potential (red): Regions with both strong social and en-
vironmental capital. These areas are ideal for place-based, sustain-
able development strategies rooted in local identity and steward-
ship of natural resources.
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e Double disadvantage (violet): Regions with social vulnerabilities
and low environmental value. These areas may benefit from tar-
geted support for community development, public service provi-
sion, and landscape restoration.

e Socially strong, environmentally limited (green): Regions with
resilient populations but low ecological value. These are suitable
for renewable energy investment, sustainable agriculture, and ur-
ban-rural connectivity improvements.

e Environmentally rich, socially weaker (yellow): Regions with
significant natural assets but weaker social structures. Develop-
ment policies should focus on strengthening local governance, en-
gaging residents, and building inclusive economic opportunities.

The relationships between various types of capitals, as assessed by respondents’, re-
veal both signs of synergy and areas of conflict (Fig. 2) Notable synergies were identi-
fied, particularly between economic and human capital. However, workshop discus-
sions? highlighted issues such as weak linkages between the R&D sector and produc-
tion activities, as well as the misalignment of academic programs with the needs of
the regional economies —particularly the mismatch between graduates’ skills and the
demands of local labour markets or key industries. Another type of synergy involved
the positive interaction between human and social capital. This included the impact
of appropriate training for professionals on the quality of administration, as well as
the potential to leverage the region's cultural resources for the development of human
capital. The synergy between natural capital on other types of capitals was assessed

by survey respondents as weaker. It was largely characterised by the exploitation of
natural resources, with less emphasis on the positive changes that socio-economic
development could bring to the environment. Workshop participants raised concerns
about industrial pollution, threats from intensive agricultural production, and the
negative impacts of excessive tourism and transport infrastructure development in
environmentally valuable areas. On the other hand, participants pointed to opportu-
nities for developing ecotourism and sustainable tourism, highlighting the Carpa-
thian region's potential to balance environmental preservation with economic and
social benefits.

The primary manifestation of conflicts pertains to the relationship between economic
and natural capital, highlighted by approximately half of the survey respondents.
This primarily concerned issues related to uncontrolled suburbanisation —including
unplanned residential sprawl and land-use change near urban areas—, mineral re-
sources exploitation, the construction of new roads through environmentally valua-
ble areas, excessive tourism, and unsustainable timber harvesting. Conflicts among
the remaining capitals were assessed as significantly weaker, but 25%-30% of re-
spondents recognized their presence. Conflicts between human and social capital and
natural capital were observed only sporadically.

Survey respondents were also asked to evaluate the occurrence of synergies and con-
flicts across various functional areas (Fig. 3). These areas were categorized based on
two criteria: (1) Structure of the settlement network (large cities and their functional
areas, small and medium-sized towns, and rural areas) (2) Specific characteristics de-
rived from location or specific resources or legal status (border areas, mountainous
regions, and protected areas).

"ESPON KARPAT survey respondents were actors involved or potentially engaged in territorial
cooperation in the Carpathian area, including representatives of local, regional, and national au-
thorities, previous project participants, Carpathian macroregion partners (keep.eu), and net-
works such as the Carpathian Convention and Euroregions. Total: 370 responses.
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2 Participants of two ESPON KARPAT workshops (approx. 100) were regional stakeholders at
various levels, actively engaged in assessing development factors, shaping future visions, and
drafting governance and cooperation recommendations for the Carpathian macroregion.



Figure 2
Assessment of Relationships Between Territorial Capitals in the
Carpathian Macroregion*
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According to respondents, synergies between territorial capitals were most evident in
the metropolitan areas of large cities, followed by the functional areas of small and
medium-sized towns. Synergies in metropolitan areas were particularly noticeable in
Poland, Serbia, and Hungary, while they were weakest in Ukraine (Fig.3). In Ukraine,
greater synergies were observed rather in the functional areas of small and medium-
sized towns, a trend also noted in the Czech Republic and Poland, though less so in
Slovakia. In Slovakia, positive interactions between capitals in rural areas were rated
particularly poorly, a finding echoed in Serbia and Hungary. Synergies between cap-
itals were most frequently reported in border areas in Ukraine and Serbia, while Hun-
gary showed the least recognition of such synergies. Similar patterns were observed
in mountainous areas, where synergies were least frequently identified in Hungary.
In protected areas, synergies between capitals were primarily reported in the Czech
Republic and Slovakia, with significantly fewer observations in Romania and Hun-

gary.

The perception of conflicts between territorial capitals varied significantly across
countries. Conflicts in metropolitan areas and functional areas of small and medium
sized cities were most frequently reported by respondents from Hungary, though
similar observations, to a lesser extent, were made in Poland, Romania, and the Czech
Republic.

Negative interactions between territorial capitals in rural areas were also noted in all
these countries, particularly in Hungary. Such conflicts were less commonly reported
in EU candidate countries and Slovakia. Conflicts between territorial capitals in bor-
der areas were primarily observed in the Czech Republic and Hungary. In mountain-
ous regions, conflicts were most often reported in Romania, while in other countries,
such conflicts were relatively rare. Protected areas were seen as arenas of conflict be-
tween capitals, particularly in Hungary, Romania, and Serbia, with some reports also
from Poland, though to a lesser extent.
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Figure 3
Synergies and Conflicts Between Territorial Capitals in Functional
Areas by Country *
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2.2  Spatial development visions

The determinants and opportunities identified in Chapters 2 and 3 of ESPON KAR-
PAT Final Report provide a foundation for formulating visions for the future spatial
development of the Carpathian macroregion. These visions were discussed with
macroregional stakeholders during the second policy workshop, which was attended
by representatives of public and non-public sectors at various levels, dealing with a
range of thematic areas (regional development, environment and climate, transport,
tourism, agriculture, and cross-border cooperation).

As a first step, it was decided that the development visions would be grounded in the
activities of public authorities, whose actions largely determine the outcomes of cur-
rent spatial trends and the region’s ability to respond to external challenges. Based on
this premise, two distinct visions were formulated: on the one hand, a "Warning Spa-
tial Development Vision," emphasizing potential risks and negative trajectories; and
on the other hand, a "Sustainable Spatial Development Vision," which highlights the
opportunities associated with achieving sustainable development (Fig. 4).

The Warning Spatial Development Vision assumes that, in the face of ineffective
public policies, certain adverse trends may persist or even intensify, posing specific
territorial challenges. These include, for example, the depopulation of peripheral ar-
eas, uncontrolled urban sprawl, the unsustainable use of natural resources, and per-
sistently low levels of innovation. At the same time, this vision highlights untapped
development potentials associated with existing resources that are not always ade-
quately organized or utilised. Examples include underexploited agglomeration effects
- missed opportunities for collaboration and efficiency in densely populated areas
(e.g. weak urban-rural linkages, fragmented service provision, limited growth diffu-
sion to urban broader regions) or environmental assets being used in unsustainable
ways. Thus, the Warning Spatial Development Vision serves not only as a projection
of territorial risks and overlooked potentials, but also as a call for strategic interven-
tion aimed at reversing negative trends and better harnessing the region’s inherent
development assets.

In contrast, the Sustainable Spatial Development Vision is built on the interactions
between four key types of capital: natural, economic, technological, and social. Partic-
ular emphasis was placed on the natural environment, which—according to research



results—plays a foundational role in shaping the identity and development potential
of the Carpathian macroregion. It was acknowledged that the condition of the natural
environment sets the preconditions for achieving broader, cross-sectoral territorial
development goals. This vision laid the groundwork for the development of three
complementary sub-visions, each combining the natural environment with a differ-
Natural Envi-

ent dimension of sustainability: "Natural Environment & Economy,
ronment & Technology," and "Natural Environment & Society." These sub-visions
were designed to leverage the region’s endogenous potential while also addressing ex-
ogenous development stimuli, such as technological shifts, global market trends, and
climate challenges.

Figure 4
Spatial development visions for Carpathian macroregion
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“Warning” spatial development vision

The warning vision is confined by the assumption that the current negative trends

without major changes in economic, technological, social and environmental policies

will linger. Within this vision countries and regions within the Carpathian macrore-

gion are not at the forefront of innovations or sustainable development strategies,
which may cause their ineffectiveness and lead to both economic and social stagna-
tion, as well as compound their existing environmental and social issues. The lack of

effective action in the areas of spatial planning, environmental protection, technolog-

ical development, and efforts to halt population outflow leads to serious consequences
for the economy, society, and the natural environment.

Main assumptions of the warning vision:

Limited innovation and investment: The region is trailing behind technol-
ogy-wise. Despite existing potential, the region enjoys low competitiveness
on the national and international arena. Foreign investment stands at low
levels and the economy is founded upon the traditional sectors of industry,
such as agriculture and tourism.

Loss of human capital and depopulation: Young, well-educated people are
leaving the region in pursuit of better professional and educational opportu-
nities. The shortage of suitable skilled job openings and the low level of tech-
nological advancement contribute to the loss of human capital. The region’s
peripheral areas bear the brunt of the ongoing depopulation; however, the
population growth of metropolitan areas is also hampered by demographic
processes.

Untapped synergies between territorial capitals: The region does not take
advantage of the synergies between natural, cultural, social, and human re-
sources, as no linkages between economic, environmental and social sectors
exist. The mismanagement of protected areas dampens their potential, not
rarely brining about the overexploitation of natural resources and degrada-
tion of ecosystems.
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Lack of coherent environmental policy: The overexploitation of natural re-
sources of the region, especially the mountain areas and the river valleys,
continues. Excessive tourism, including the construction of second homes in
naturally valuable areas, and uncontrolled suburbanisation cause degrada-
tion of the landscape and ecosystems. The lack of large investments in re-
newable energy sources underpins the primary role of carbon-intensive in-
dustries in the economy.

Conflicts between territorial capitals: No harmony between the different
forms of territorial capital (natural, human, social and economic) causes
conflicts to grow further. Exploitation of nature, urbanisation pressures and,
most importantly, conflicts of interest between investors and local commu-
nities create tensions that curtail the macroregion's development potential.

Effects of the warning vision for the Carpathian macroregion might be the following:

Economic stagnation: The region’s attractiveness for domestic and foreign
investors wanes. Its economy, based on traditional sectors such as mining
and mineral extraction, intensive agriculture and mass tourism, is con-
signed to economic stagnation, especially in peripheral areas. Limited inno-
vation and low levels of investment translate into the region increasingly
hinging upon external suppliers of modern technology.

High unemployment: The scarcity of new job opportunities in innovative
sectors coupled with economic stagnation fuels joblessness. Rural areas and
smaller towns, stripped of access to sufficient new investment, are particu-
larly affected. Skilled workers go abroad, weakening the region's human po-
tential.

Depopulation and population outflow: People, especially the young and ed-
ucated, are leaving the region due to a lack of job and educational prospects.
As a consequence, there is an ageing population in the region, leading to an
increase in the social costs of caring for the elderly.

Weakening social ties in local communities: Local communities are increas-
ingly less integrated. Weak social ties and reduced involvement of residents



in local life lead to a weakening of regional and cultural identity. Towns and
villages are becoming increasingly unattractive to live in, further exacerbat-
ing the problem of depopulation.

Degradation of natural resources: Overexploitation of natural resources, es-
pecially in protected and mountainous areas, result in ecosystem degrada-
tion. Climate change and lack of action to protect mountain areas and
renaturalise river valleys exacerbate environmental threats.

Low investment in renewable energy sources: The share of renewable energy
in the energy mix is low and the region relies heavily on carbon-intensive
energy sources. This further increases greenhouse gas emissions and wors-
ens air quality (including from low emissions).

Spatially, the following elements can be highlighted (Map 2.2):

Key areas of depopulation grounded on population change over the last 20
years based on analysis of census data.

Selected areas of untapped or underutilised synergies between territorial
capitals such as: a) areas with high population density but a relatively dis-
persed settlement network with no large urban centres b) areas with poten-
tial for sustainable tourism development in mountainous areas, c) areas with
relatively high potential for renewable energy development

Selected areas of major conflicts between territorial capitals a) suburbanisa-
tion taking place in the surroundings of major urban centres b) risks associ-
ated with the extraction of natural resources c) risks associated with exces-
sive timber extraction from mountain forests d) excessive tourism degrading
the environmental and cultural values of the macroregion.

Map 2.2
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Sustainable spatial development vision - "natural environment"
component

The classical conservationist approach to nature protection is insufficient to address
the intertwined biodiversity and climate crises, as that would demand a more com-
prehensive strategy (Map 2.3). Tackling pressures beyond boundaries of sparsely dis-
tributed protection zones calls for the framework of an ecological network comprising
functionally connected nodes. These nodes, or core areas, are biodiversity-rich zones
with minimal human impact, acting as reservoirs of genetic diversity and ensuring
the sustainable provision of critical ecosystem services. Ecological corridors connect
these nodes, facilitating species movement, genetic flow, and allowing for adaptation
across fragmented landscapes. Together, these interconnected networks bolster eco-
system resilience and sustain biodiversity amid accelerating ecological and climate
crises.

The Carpathians as a whole represents a critical node within the Pan-European Eco-
logical Network, and as such necessitates special measures for effective environment
protection. To this end, intra-regional biodiversity hotspots should be identified.
These hotspots include highly natural, biodiverse, large-scale, and unfragmented
parts of the Carpathian ecosystem, irrespective of their current protection status.
Their identification is based on data concerning (1) the conservation status of indica-
tor species for natural ecosystems in Natura 2000 sites, (2) the locations of strictly
protected areas designated under national conservation frameworks, and (3) the dis-
tribution of intact forest ecosystems according to the Carpathian Virgin Forest Inven-
tory elaborated under the Carpathian Convention. These nodes are vital for ecosys-
tem restoration in Carpathians and beyond, preserving rare species, genetic diversity,
and natural habitats that have been degraded elsewhere. Thanks to their natural rich-
ness, these areas show resilience in face of climate and ecological challenges, being a
source of key ecosystem services for the population of the region, such as carbon se-
questration, water retention, and flood mitigation. By 2050, these core areas should
be thoroughly studied and mapped (using new technologies, including remote
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"Natural environment" component of sustainable development
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sensing), effectively protected (new protected areas will be established and some of
the existing ones will have stricter protection regime), and supported by extensive
buffer zones. Strict protection of the nodes will allow for renaturalisation in the
neighbouring areas, and integrated management at the landscape level will foster ter-
ritorial sustainable development between human communities and nature.

Viewing the Carpathians through a multi-scale lens highlights their importance
within a broader ecological network, interconnected by green corridors, essential for
connectivity and resilience. Using data from the Pan-European Ecological Network



project (Miicher et al. 2004) and analysing key ecosystems and protected areas in Cen-
tral Europe, we identify vital corridors that link the Carpathians with other signifi-
cant nodes - such as large protected areas, biodiversity hotspots, and key landscape
features. The key linkages lead to the mountain ranges: Alps, Sudetes, Dinaric Alps,
Balkan Mountains, and extensive wetlands such as Polesie and the Danube Delta. En-
hancing connectivity between these areas is essential to support species migration,
preserve biodiversity, and strengthen resilience to climate change, as emphasised in
the Convention on Biological Diversity (Council of the EU 1993) and the EU Biodiver-
sity Strategy (European Commission 2020). Shifts in habitat and species distributions
due to climate change make adaptive capacity crucial for biodiversity protection.

Figure 5. CENTRALPARKS Communications Workshop in Budapest
Source: centralparks.eu
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CENTRALPARKS - “green” component of sustainable
development

CENTRALPARKS was a projectimplemented between 2019 and 2022 that revolutionized
the management of protected areas in the Carpathian region. Its primary aim was to
enhance cooperation among national parks and nature reserves and to develop tools
supporting sustainable resource management. A key challenge was balancing environ-
mental protection with economic pressures, especially in low-income areas where eco-
nomic benefits were often prioritized. CENTRALPARKS introduced solutions based on
advanced technologies, such as LiDAR, enabling precise ecosystem mapping and the
identification of key conservation areas. This resulted in the development of an ecosys-
tem services toolkit that facilitated strategic decision-making in management.

The project implemented three main training programs focused on landscape manage-
ment, balancing mass tourism's impact on protected areas, and collecting and utilizing
data for conservation purposes. These activities resulted in strategies to mitigate the
negative impacts of infrastructure development in national parks. The initiative also led
to the signing of protocols on biodiversity and sustainable tourism under the Carpa-
thian Convention, highlighting the importance of international collaboration in conser-
vation efforts.

The project's outcomes, including local community engagement and pilot implementa-
tions in Duna-Ipoly National Park and Slovakia, served as a model for similar initiatives
in other regions. CENTRALPARKS not only exemplified effective natural resource man-
agement but also acted as a platform for raising ecological awareness and fostering
cross-sector cooperation.
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"Natural environment - Economy" sustainable development sub-vision

The “Natural environment-Economy” sub-vision focuses on environmentally sus-

tainable economic development with an emphasis on job creation, attracting foreign
investment and strengthening regional production systems, which emphasises re-

ducing the negative environmental impact of economic processes. This vision also as-

sumes the development of infrastructure, especially transport infrastructure, which

will improve integration between metropolises as well as cities and rural areas. As a

result, the mobility of the population should increase, trade in goods should increase
and the region should become more attractive to investors.

Key assumptions of the “Natural environment-Economy” sub-vision:

Foreign investment inflow: The region benefits from the process of near-
shoring, i.e. the relocation of manufacturing activities to closer locations in
Europe. The Carpathian macroregion is attracting foreign companies that
are looking for new locations for their production, especially in sectors re-
lated to the green economy, renewable energy and green technologies.

Development of regional production systems: The creation of local supply
chains and the development of regional production systems promotes coop-
eration between companies, which increases the economic autonomy of the
region and reduces dependence on imports from distant markets.

Circular economy: Implementing the principles of a (circular) economy re-
duces the consumption of raw materials and waste, while increasing produc-
tion efficiency and environmental protection. Minimising the loss of raw
materials and emissions is a priority, especially in sectors related to indus-
try, agriculture and energy.

Development of transport infrastructure: The development of road and rail
infrastructure (including with environmentally friendly modes of
transport), especially links between the region's main cities, increases the
mobility of people and goods, which supports trade, tourism and the re-
gional economy.
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Reducing CO, emissions: Reducing carbon-intensive industries, promoting
renewable energy sources (especially solar energy) and implementing mod-
ern low-carbon technologies in production.

Potential effects of the “Natural environment-Economy” sub-vision for the Carpa-

thian macroregion:

Strong economic development: The Carpathian macroregion is becoming at-
tractive to external investors, especially in the context of the nearshoring
process. Attracting investment from the sustainable manufacturing, renew-
able energy and green technology sectors promotes job creation, growth in
the region's GDP and its international competitiveness.

Reducing the consumption of natural resources: Increasing production effi-
ciency that in turn increase macroregional competitiveness coincides with
reducing waste and reusing raw materials that improve the environment
and promotes sustainability.

Job creation: Increased investment and the development of regional produc-
tion systems lead to the creation of new, stable jobs in the sustainable pro-
duction, renewable energy and green technology sectors. This in turn leads
to areduction in unemployment, especially in rural areas and smaller towns.

Halting depopulation: With new jobs, especially for skilled labour, the re-
gion stops losing inhabitants. Young people see career opportunities in the
region and stop leaving in search of better opportunities abroad. Stopping
brain drain promotes the strengthening of the region's human capital.

Increased social mobility: With better transport infrastructure, residents
have better access to work, education and public services. Connections be-
tween cities and rural areas foster greater social integration and improve ac-
cessibility to various resources.

Reducing emissions and protecting the environment: Reducing carbon-in-
tensive industries and investing in renewable energy sources lead to a reduc-
tion in greenhouse gas emissions. Investments in solar, wind and other low-
carbon technologies support the sustainable development of the region.



Holiday tourist train ‘Wojak Szwejk’ / ‘Vlak Vojak Svejk’

The "Wojak Szwejk" initiative is a prime example of leveraging tourism to revive
cross-border railway connections and support the local economy. The project be-
gan in 2015, when local activists persuaded the Podkarpackie Voivodeship author-
ities to launch weekend connections on the Jasto-Komancza route, which had
been inactive since 2011. The train quickly gained popularity thanks to its scenic
route and its historical ties to the Hungarian-Galician Railway, attracting tourists
and railway enthusiasts alike.

Subsequent phases included extending connections to Slovakia and Ukraine, de-
veloping dedicated services for cyclists, and organizing events to promote local
tourist attractions. A key aspect of the initiative was collaboration with local entre-
preneurs who co-developed tourism packages combining transport, accommoda-
tion, and gastronomy. The project also inspired the development of new routes,
such as a retro train line to Hungary, and highlighted the critical role of railways
during crises, such as evacuating refugees from Ukraine in 2022.

Through the cooperation of regional governments, non-governmental organiza-
tions, and local residents, "Wojak Szwejk" became a model example of integrating
tourism, transportation, and local economic development. The project has been
incorporated into Podkarpackie's development strategy and serves as an example
for other border regions..

Source: ezapiski24.blogspot.com
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Figure 6. Holiday tourist train ‘Wojak Szwejk’ / ‘Vlak Vojak Svejk’
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Map 2.4
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e  Conservation of natural resources: Although the main focus is on economic
development, the protection of natural environmental resources is becom-
ing an integral part of the region's strategy. The sustainable exploitation of
resources, especially in mountainous and agricultural areas, contributes to
improving the quality of soils and water and reduces pressure on the envi-
ronment.
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In spatial terms (Map. 2.4), this makes it possible, among other things, to distinguish:

Development corridors in which economic integration processes may be
particularly attractive for the inflow of new investments,

Transport corridors passing through environmentally valuable areas and
crossing existing ecological corridors that will require integrated environ-
mental and landscape management to minimise the environmental impact
of infrastructure development,

Cross-border economic integration areas in which the degree of use of com-
plementary development resources will depend on the scale of the various
administrative and legal barriers

Regional production systems, which will be based on links between major
urban centres and medium-sized and small towns leaving their sphere of in-
fluence

Areas for the development of sustainable tourism, especially in mountain
and foothill areas based on the region's natural resources (including, inter
alia, spa tourism, ecotourism, agrotourism, ecotourism)

Areas identified for renewable energy development—particularly zones
with intensive agriculture and favourable conditions for photovoltaics and
wind power—offer opportunities to integrate clean energy production with-
out significantly disrupting current land uses. This approach supports the
diversification of the regional energy mix while promoting sustainable land
use.



“Natural environment - Technology” Sustainable Development Sub-

Vision

The “Natural environment-Technology” sub-vision envisions a transformation to-

wards sustainable economic growth driven by technology, implemented in line with

the Quadruple Helix model, engaging companies, scientific institutions, local author-

ities, society, and ecological stakeholders. Scenario emphasises the development of

regional innovation systems that encourage collaboration among diverse actors, fos-

tering the advancement of green technologies in renewable energy, modern agricul-

ture, and sustainable transport. As a result, the region will experience dynamic in-

vestment growth, the emergence of innovative start-ups, and the retention of skilled

residents, boosting the macroregion’s competitiveness and resilience.

Main assumptions of the “Natural environment-Technology” sub-vision:

Development of regional innovation systems: The Carpathian macroregion
is becoming an innovation hub through collaboration among companies,
scientific institutions, local authorities, civil society, and environmental
stakeholders following the Quadruple Helix model. The regional innovation
systems support the development of technologies in renewable energy, pre-
cision agriculture, environmental protection, and sustainable transport,
fostering long-term regional growth and competitiveness. The emergence of
dynamic start-up initiatives further enriches this landscape, contributing to
the advancement and implementation of green technologies.

Academic cooperation networks: The Carpathian macroregion is becoming
akey factor in an academic collaboration network that connects universities,
research institutions, and technology centres to advance green technologies
and sustainable solutions for mountainous areas. This network facilitates
joint research, knowledge exchange, and innovation in the fields as renewa-
ble energy, climate resilience, and environmental protection while fostering
spin-off companies' growth that transform research outcomes into practi-
cal, market-ready solutions.

/1

Smart specialisations: The region leverages its unique natural resources to
develop smart specialisations, focusing on sectors with the highest growth
potential and competitive advantage. Key areas include among others re-
newable energy technologies; sustainable water and soil management, and
the renaturalisation of ecosystems. These targeted specialisations drive in-
novation, enhance resource efficiency, and promote sustainable develop-
ment by aligning regional strengths with global environmental and eco-
nomic trends.

Green Technologies: The priority is to implement green technologies hori-
zontally across various sectors of the economy, enabling reduced emissions,
more efficient energy management, and the protection of natural resources.
Agriculture, renewable energy, and industry are the main sectors driving
this shift. This cross-sectoral approach enhances regional competitiveness
and accelerates the transition towards sustainable, resilient economies that
can effectively adapt to environmental challenges and drive long-term
growth.

Interdisciplinary Educational Programs: Universities and colleges in the re-
gion are becoming leaders in creating educational programmes that com-
bine natural sciences, engineering, social sciences and economics. The de-
velopment of these programmes and youth exchange initiatives attracts stu-
dents and scientists, strengthening the region's human capital. The univer-
sities and colleges offerings will also be directed at diverse resident groups -
adults, seniors, and children - to raise awareness of green technology devel-
opment and enhance skills.
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S4C-Science for Carpathians

Science for the Carpathians (S4C) is a research platform that, since 2008, has
brought together scientists and practitioners working on sustainable development
in the Carpathian region. The core mission of the network is to foster interdiscipli-
nary research and to strengthen the dialogue between science, policy, and prac-
tice..

S4C has developed a Strategic Research Agenda for the period 2022-2030, focus-
ing on key issues such as climate change adaptation, water resource management,
social innovation, and biodiversity conservation. The agenda also addresses
emerging challenges stemming from the war in Ukraine and the COVID-19 pan-
demic.

A cornerstone of the platform's activities is the Forum Carpaticum, a biennial con-
ference that gathers hundreds of participants from across the globe. S4C also sup-
ports early-career researchers by organising summer and winter schools, promot-
ing interdisciplinary learning and career development in Carpathian studies.
Through its collaboration with the Carpathian Convention, S4C ensures that scien-
tific recommendations inform regional policymaking, advancing environmental
protection and sustainable development goals.

Despite challenges such as the lack of stable funding and the limited visibility of
the Carpathians in international scientific discourse, S4C continues to inspire other
mountain regions—such as the Caucasus—to adopt similar models of coopera-
tion. The platform exemplifies how regional human capital can be effectively mo-
bilised to drive both local development and global impact.

Figure 7. Forum Carpaticum POSTER
Source: carpathianscience.org
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Effects of the “Natural environment-Technology” sub-vision for the Carpathian

macroregion may be the following:

Modern economy based on innovation: The Carpathian macroregion is be-
coming a centre of technological innovation in Central and Eastern Europe.
Investments in research and development and the use of green technologies
increase the region's competitiveness in international markets.

Dynamic growth of investments: Thanks to favourable conditions for the de-
velopment of innovation (renewable energy technologies, sustainable water
and soil management, and the renaturalisation of ecosystems), the region at-
tracts domestic and foreign investors who invest their capital in sectors re-
lated to green technologies. The region is becoming an attractive place for
investment, accelerating the development of companies operating in sus-
tainable development industries.

Retention of talents: The region retains young talent and skilled residents
thanks to interdisciplinary educational programmes and cooperation with
universities and research institutes. Innovation sectors offer career growth
for youth, while mature residents can redefine their paths through reskilling
and upskilling programmes driven by new technologies, fostering active
participation in the evolving economy.

Innovative society: Growing ecological and technological awareness among
the inhabitants, supported by educational institutions, leads to the creation
of innovative communities actively involved in the region's development.
This foundation fosters a society open to new technologies and projects re-
lated to the green economy and innovation.

Sustainable resource management: The use of advanced technologies in
managing natural resources, especially water, soil and forests, contributes
to their protection and efficient use. Modern technologies allow for better
protection of resources and the development of smart specialisations. In-
vestments in renewable energy technologies and sustainable production
contribute to a significant reduction of greenhouse gas emissions in the re-
gion.
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Spatial effects of the “Natural environment-Technology” sub-vision for the Carpa-

thian macroregion might be the following (Map 2.5):

Metropolises as centres of technological innovation: Metropolises in the re-
gion, such as larger cities in the Carpathians, are becoming major innovation
hubs. The development of R&D centres, technical universities, and technol-
ogy enterprises transforms them into technological nodes in the region.
These centres attract investors, specialists and students from other coun-
tries, contributing to their dynamic growth. Additionally, they foster inter-
national scientific collaboration, enabling the exchange of knowledge, joint
research projects, and the development of cutting-edge technologies.

Smaller cities as centres of technological support and production: Although
they do not play a central role in the innovation process, they are becoming
important support centres for technological hubs. They can play a key role
in local production and services related to the implementation of new tech-
nologies, especially in precision agriculture and renewable energy.

Emerging green innovation zones: Emerging zones around metropolitan ar-
eas and smaller cities act as incubators and diffusion points for green inno-
vations in agriculture, industry, and tourism. These zones foster the initial
development and spread of green technologies, radiating innovation out-
ward from urban centres and gradually integrating surrounding areas into
the green transition.

Technological collaborations: New technological corridors are emerging be-
tween regions, facilitating the creation of innovation systems, including
cross-border. These corridors enhance knowledge, technology, and re-
sources flow, strengthening regional cooperation and fostering sustainable
development through shared innovation initiatives.
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Map 2.5
“Natural environment-Technology” spatial development sub-
vision
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e Digital connectivity zones: Investments in digital infrastructure, such as
broadband internet, environmental monitoring systems, and renewable en-
ergy networks, create digital connectivity zones that enhance the function-
ing of cities, towns, and rural communities. These zones ensure equitable ac-
cess to technology, bridging the digital divide and fostering inclusive devel-
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opment. By supporting the development of human capital, these invest-
ments empower individuals and communities to fully participate (including
remote working) in the digital economy, driving innovation and long-term
growth.

Regional innovation systems: Links between metropolises, smaller towns
and rural areas are supported by the development of regional innovation
systems that connect businesses, research institutions and local authorities.
Within these ecosystems, new products and technologies related to environ-
mental protection, precision agriculture and renewable energy are devel-
oped. Strong links between scientific institutions and industry allow for
knowledge transfer, accelerating the implementation of innovations in var-
ious sectors of the economy.



“Natural environment - Society” sustainable development sub-vision

The “ Natural environment-Society” sub-vision focuses on building a sustainable so-
ciety based on local communities, strong social ties, trust and sustainable spatial man-
agement. The priority of this vision is to strengthen local communities, develop sus-
tainable agriculture and strive for greater participation of residents in the manage-
ment of the region. In this vision, the Carpathian macroregion becomes an example
of a community development model, in which decisions are made jointly by local
communities, and the protection of natural and cultural resources goes hand in hand
with economic development. Local economic initiatives, organic farming and the de-
velopment of participatory cities are of key importance here, where residents have a
direct influence on decisions regarding spatial planning and resource management.
Improving quality of local governance assures fairness in economic and climate tran-
sition preventing most vulnerable social groups from harmful effects.

The vision emphasizes the importance of strengthening urban-rural links to ensure
balanced development and equitable sharing of the benefits of sustainable growth.
Rural areas contribute high-quality, sustainably produced food and ecosystem ser-
vices, while urban areas act as hubs for education, innovation, and markets, sup-
ported by improved transport networks and digital infrastructure. Addressing the so-
cio-economic challenges of a green transformation, this vision incorporates fair tran-
sition policy programmes designed to assist communities and workers dependent on
carbon-intensive industries and facing limited growth opportunities due to nature
conservation. These programmes include reskilling opportunities, financial support
for green job creation, and measures to ensure inclusivity and prevent social inequal-
ities.

Additionally, the vision highlights the role of targeted cohesion programmes in as-
suring social inclusion such as housing accessibility in urban areas or social and eco-
nomic deprivation in peripheral regions, improving access to education, healthcare,
and employment while fostering sustainable livelihoods and reducing regional dis-
parities. This holistic approach weaves together sustainable community develop-
ment, ecological stewardship, and equitable socio-economic opportunities to create a
resilient and inclusive society in the Carpathian macroregion.
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Key assumptions of the “Natural environment-Society” sub-vision:

Strengthening local communities: In the “Natural environment-Society”
sub-vision, the main goal is to strengthen social ties and regional identity,
especially in small towns and rural areas. Local communities become re-
sponsible for resource management and economic development of the re-
gion, which promotes building bonds between residents. Cooperatives are
significant element of bridging entrepreneurship, participation and inclu-
sion.

Participatory cities: In cities and smaller towns, a model of participatory cit-
ies is developing, in which residents actively participate in decision-making
processes, especially in the context of spatial management, environmental
protection and local economy. With growing international immigration cit-
ies provide necessary governance frameworks for integrating migrants in
social participation via schools, cultural institutions and local community
centres.

Organic and sustainable agriculture: Organic and extensive agriculture is be-
coming the dominant economic model in rural areas integrating food pro-
ducers in cooperatives. Farmers tap into renewable energy potential by de-
veloping renewable energy cooperatives in rural areas. This type of agricul-
ture not only protects natural resources, but also helps build local supply
chains that support the development of the regional economy.

Protection of cultural resources and regional identity: The vision assumes
the promotion and use of cultural resources of the region to strengthen the
Carpathian identity and the development of tourism based on local culture
and traditions, which promotes greater involvement of residents and their
pride in the region. Heritage-based cultural tourism is linked with sustaina-
ble tourism based on natural attractions.

ESPON // 41



HANDBOOK // Handbook of recommendations

The Route of the Wallachian Culture - “Natural environment
- Society”

The Route of the Wallachian Culture is a long-term initiative aimed at revitalizing
the pastoral heritage of the Wallachians, a shared cultural identity of the Carpa-
thian region. The project, implemented between 2017 and 2018 with support from
the INTERREG PL-SK program, involved creating tourism infrastructure, organizing
workshops and cultural events, and publishing travel guides dedicated to the Wal-
lachian heritage. The route is non-linear, highlighting places associated with Wal-
lachian culture in Poland and Slovakia, such as museums, viewpoints, and pastoral
farms.

A critical component was engaging local communities, who became active partici-
pants in the project. Events included shepherds' gatherings, handicraft work-
shops, and festivals promoting local culture. These activities not only preserved
cultural heritage but also created opportunities for local entrepreneurship by fos-
tering the development of gastronomy and agritourism services. Partnerships
formed during the project, both between Poland and Slovakia and with Ukraine,
contributed to building lasting cross-border relationships.

The project’s impact extends beyond its original scope - new elements of the route
were developed in Ukraine, and similar initiatives, such as the Oscypek Trail, were
introduced in Poland. The Route of the Wallachian Culture not only supports her-
itage preservation but also serves as a catalyst for social integration and regional
development, promoting sustainable tourism in the Carpathians.
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FigUre 9. Exhibition in a Boyko hut in Zatwarnica
Source: M. Smetkowski
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Potential effects of the “Natural environment-society” sub-vision for the Carpathian

macroregion:

Resilient Local Economies based on SMEs: The main economic driver in this
vision are local economic initiatives, including small and medium-sized en-
terprises that are strongly linked to local resources, such as organic farming,
handicrafts, local processing, renewable energy cooperatives and sustaina-
ble tourism.

Green jobs in sustainable agriculture and services: Rural areas thrive on or-
ganic and extensive farming, which protects natural resources while provid-
ing high-quality local products. The growth of short supply chains and direct
sales strengthens the regional economy while reducing the negative impact
on the environment. Investments in reskilling and green industries diversify
local economies, particularly for workers transitioning from traditional sec-
tors.

Eco-Tourism: The macroregion is becoming an attractive destination for
ecotourists who are looking for authentic cultural and natural experiences.
The development of tourism based on local culture, traditions and natural
resources supports local communities and provides sustainable income.
Sustainable, heritage-based tourism increases regional income while pro-
tecting cultural and natural resources, reinforcing pride in local traditions.

Strong local communities and greater involvement of residents: The society
of the region becomes strongly integrated, and residents actively participate
in decision-making processes at the local level. Participatory cities become
places where residents have a direct influence on local policies, especially in
the areas of spatial management, environmental protection and resource
management.

Carpathian identity: Strengthening the Carpathian identity and rejuvenat-
ing local culture leads to greater involvement of residents in the life of the
region. Cultural development and promotion of traditions help build re-
gional pride and improve the quality of life in the region.

HANDBOOK // Handbook of recommendations

Protection of natural resources through extensive agriculture: Thanks to the
development of extensive and ecological agriculture, the natural environ-
ment is effectively protected. Extensive forms of farming support biodiver-
sity and the protection of natural resources, including water, soil and forests.

Fair and inclusive green transition: The region focuses on the renaturalisa-
tion of degraded areas, especially river valleys and mountain areas. The in-
troduction of financial support programmes for areas that perform key eco-
system functions, such as water retention, additionally promotes nature
conservation. Fair green transition policies and cohesion programmes ad-
dress inequalities, ensuring vulnerable groups are included in governance
and economic opportunities.

Spatial effects of the “Natural environment-Society” sub-vision for the Carpathian
macroregion might be the following (Map 2.6):

Extensive agriculture buffer zones: Extensive agriculture zones act as eco-
logical buffers, preserving biodiversity and protecting natural resources
such as water, soil, and forests. These areas prioritize organic and low-inten-
sity farming methods that coexist harmoniously with the surrounding envi-
ronment. By integrating local farmers into cooperatives, these zones sup-
port regional food security and build resilience against climate change. Their
strategic placement helps mitigate urban sprawl, safeguard ecosystems, and
enhance the connectivity of green infrastructure in the Carpathian macrore-
gion.

Local energy and agriculture cooperatives / Intensive agriculture: Local co-
operatives are the cornerstone of sustainable rural economies, bringing to-
gether farmers, renewable energy producers, and small businesses to pool
resources and share benefits. These cooperatives promote renewable energy
solutions, such as solar or biomass projects, while supporting sustainable
agricultural practices. They also strengthen local supply chains, enabling
farmers and producers to directly reach markets, reduce waste, and increase
economic self-sufficiency. The cooperative model enhances social ties and
ensures fair economic participation for all community members.
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e  DParticipatory cities: Cities in the Carpathian macroregion adopt participa- management, and climate resilience. This cooperative approach strengthens
tory governance models, allowing residents to actively engage in spatial social cohesion, resilience, and the overall quality of life for communities
planning, resource management, and local economic decisions. These urban across the region, reinforcing the Carpathians as a model of transnational
areas serve as hubs for innovation, education, and multicultural integration, sustainability and inclusivity.

fostering strong connections between local and international communities.
Participatory cities also integrate sustainable infrastructure, including im-
proved public transport and green spaces, and provide frameworks for equi- Map 2.6

table access to housing and services, enhancing overall urban resilience. " . A . . .
§ & Natural environment-Society” spatial development sub-vision

e  Eco-Tourism hotspots: Focused on heritage-based and nature-friendly tour-

Social cohesion

O Participatory cities

Fair transition

ism, these hotspots celebrate the Carpathian region's rich cultural and eco-
logical diversity. They integrate local traditions, crafts, and gastronomy

Pk
N

Ethno and Eco-Tourism

with sustainable tourism practices, drawing visitors to authentic experi-
ences such as eco-lodges, cultural festivals, and guided nature tours. These

Cross-border cooperation

Green cohesion

hotspots generate sustainable income for local communities while promot-
Extensive agriculture
buffer zones
Agro-photovoltaics
cooperatives

ing environmental conservation and pride in regional identity, ensuring
minimal ecological footprint and long-term socio-economic benefits.

e  Fairtransition zones: Transition zones are designed to support communities
and workers affected by the shift from traditional sectors to green econo-
mies. These areas prioritize inclusive development through reskilling pro-
grammes, financial assistance for green job creation, and investments in na-
ture-based solutions. By focusing on the revitalization of degraded lands and
promoting ecosystem services such as water retention, these zones ensure a
just transition for vulnerable populations while contributing to the region's
climate adaptation goals.

e Cross-border governance clusters: These make the top-down and bottom-up

foundations of collaboration between Carpathian regions and countries em- 200 km
phasizing coordinated efforts in economic development, social integration ESPON [ ®ESPON, 2024
. . . e Territorial level: NUTS2
and ecological conservation. These clusters enhance regional connectivity Source: ESPON KARPAT, 2034
. .. . . L. Origin of data: ESPON KARPAT Database
through improved transport and digital infrastructure while harmonising ® for administral

policies to address shared challenges such as cross-border access to services
of general interest, cross-border collaboration in providing emergency ser-
vices, labour mobility, entrepreneurship, biodiversity protection, water
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Development directions in different types of functional areas
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After synthesising regional differentiation typologies in the Carpathian macroregion, it is necessary to focus on identifying the development directions of various functional areas
(see below) in light of the three distinguished variants of a sustainable development sub-visions. Functional areas were distinguished on one hand based on their role within the

settlement system structure (metropolitan areas, small and medium-sized cities, rural areas) and on the other hand, specific characteristics stemming from their unique location
(border areas), resources (mountain areas), or legal status (protected areas). For each of them, desirable development directions were identified, considering economic, technological,
and social aspects, with the aim of mitigating risks and leveraging underutilised potentials highlighted in the warning spatial development vision (Table 2.1).

Sustainable spatial development vision in different functional areas: effects and development directions

Functional

areas

7]
<
()
-
)
(=]
IS
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=
o
[
o
-
=
%J

Small and Medium

size cities

“Natural environment — Economy”

Owing to the inflow of foreign investment and the devel-
opment of local production systems, metropolises are be-
coming economic centres where innovative activities in
manufacturing and services are concentrated. Modern
business centres and technology parks are emerging. The
renewable energy, green technology and sustainable pro-
duction sectors are developing.

Smaller urban centres are an integral part of regional pro-
duction systems, which counteracts their peripheralisation
and loss of function. Logistical functions and manufactur-
ing activities, including agri-food industries thanks to
their links with rural areas, are developing in them.

“Natural environment — Technology”

Due to their established leadership in knowledge produc-
tion and technological advancements, metropolitan areas
are pivotal drivers of technology-driven regional growth.
These cities attract investors and talent, fostering dynamic
collaborations within regional innovation systems that
connect businesses, academic institutions, and local au-
thorities. They will evolve into technological hubs that en-
hance the region's competitiveness and accelerate the diffu-
sion of technologies, especially in renewable energy, sus-
tainable transport, and precision agriculture.

Smaller cities will play a crucial role as support centres for
technological hubs, mainly focusing on precision agricul-
ture and renewable energy. They will provide essential local
production and services tied to the implementation of ad-
vanced technologies, bridging the gap between large inno-
vation centres and rural areas.

Sustainable Spatial Development Vision

“Natural environment — Society”

Metropolitan areas are leaders of economic growth, ac-
cess to education opportunities, innovative jobs and af-
fordable housing. In metropolitan areas and cities, both
larger and smaller, a model of participatory cities is de-
veloping, in which residents have a greater influence on
spatial management and planning. The increased in-
volvement of local communities in decision-making leads
to better spatial planning, sustainable urban develop-
ment and care for the quality of life in cities.

Smaller and medium sized cities and towns are becoming
important community centres, where the local economy,
based on small businesses, plays a key role. Residents of
cities cooperate in cooperatives and other local economic
initiatives, which increases their self-sufficiency and pro-
motes economic development without overexploitation
of natural resources.
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Functional

areas

Rural areas

Mountain areas

Border areas

“Natural environment — Economy”

Areas of intensive agriculture are being modernised with
the introduction of precision farming technology and ele-
ments of circular economy, which promotes a reduction in
the use of water, pesticides and chemical fertilisers. In ex-
tensively farmed areas, organic farming is being devel-
oped, which minimises environmental impacts and pro-
motes biodiversity. Investments in agricultural infrastruc-
ture, farmer education and organic certification help to in-
crease the profitability of these areas. At the same time, af-
forestation and restoration of parts of the land, such as
river valleys, is being promoted.

Exploitation of resources in mountain areas is reduced,
their impact minimised. Emphasis is placed on developing
modes of development that do not damage the environ-
ment (e.g. ecotourism, agritourism). The increase in renew-
able energy reduces pressure on traditional natural re-
sources.

Cross-border cooperation is being developed in border ar-
eas, particularly in the context of sustainable economic de-
velopment. Investment in local infrastructure and joint
projects related to the green economy. Border areas are be-
coming more integrated through improved cross-border
transport links and cooperation on nature conservation
and organic farming.

46 ESPON // espon.eu

“Natural environment — Technology”

Through strengthened collaboration between local commu-

nities, agricultural stakeholders, and scientific institutions,
rural areas will benefit from a knowledge transfer focused
on sustainable agriculture, renewable energy, and ecosys-
tem protection. These areas will become practical testing
grounds for innovative resource management solutions,
such as sustainable water and soil management practices,
which can then be scaled to other regions. Rural areas
might enhance regional resilience and drive community-
based innovations by fostering job creation linked to sus-
tainable industries.

Mountain areas will leverage specialised knowledge and
technologies from regional innovation systems to address
their unique environmental challenges effectively. Aca-

demic collaboration will facilitate the development and im-

plementation of technologies for the renaturalisation of
river and mountain ecosystems, reducing environmental
impact, increasing resource efficiency, and supporting sus-
tainable development.

In border areas, the establishment of cross-border innova-
tion corridors will strengthen regional cooperation and fa-
cilitate the exchange of knowledge and technology across
national borders, supporting the integration of sustainable
technologies in sectors such as renewable energy and eco-
friendly industries.

Sustainable Spatial Development Vision

“Natural environment - Society”

The use of sustainable agricultural practices, such as crop
rotation, agroforestry and minimal use of chemicals,
helps protect the environment while increasing produc-
tion efficiency. Extensive agricultural areas are supported
by programmes for the development of organic agricul-
ture and local economic initiatives. Thanks to sustainable
agriculture, these areas become more self-sufficient, and
the development of local supply chains provides better
access to markets for small farmers. Local communities
are becoming more self-sufficient and autonomous,
which encourages the development of small economic
centres and reduces the problem of depopulation.

Natural resources, especially mountain areas and river
valleys, are protected through the support of sustainable
development programmes and organic farming. These re-
sources become the basis for ecotourism and the develop-
ment of local economic initiatives, drawing inspiration
from the traditional culture of the Wallachian people in
the Carpathians, which emphasized harmony with na-
ture and sustainable pastoral practices.

Local networks of cross-border cooperation are being cre-
ated, which promote joint economic and social initiatives.
Cooperation with neighbouring regions promotes the ex-
change of experiences, technologies and resources, espe-
cially in the field of sustainable management of natural
resources (e.g. protection of water and forests in border
areas). Thanks to this, border areas become well-inte-
grated elements of the macroregion, and their marginali-
sation is effectively limited.



HANDBOOK // Handbook of recommendations

Functional Sustainable Spatial Development Vision

areas “Natural environment — Economy”

The protection of natural areas is strengthened, including
the introduction of extensive forms of development (e.g.
sustainable tourism) in the buffer zones of protected areas.
A system of subsidies for areas providing ecosystem ser-
vices is introduced.

Protected areas

Source: Own elaboration (EUROREG).

“Natural environment — Technology”

In protected areas, technological innovations will play a
critical role in optimising the management of natural re-
sources, ensuring efficient conservation efforts, and pro-
moting sustainable use of water, soil, and forests. These ar-
eas will benefit from cutting-edge solutions such as smart
monitoring systems and sustainable tourism practices, en-
hancing ecological preservation and economic sustainabil-

ity.

“Natural environment - Society”

Local communities, in cooperation with regional authori-
ties, carry out renaturalisation initiatives that help pre-
serve biodiversity and improve the quality of the natural
environment. These include creation of ecological corri-
dors and the protection of natural areas, especially in
mountain and river areas The links between settlement
nodes and protected areas are strengthened by the devel-
opment of ecotourism, which is becoming an important
element of the local economy, while contributing to envi-
ronmental protection.
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Governance structures and
territorial cooperation
recommendations in Carpathian
macroregion

The governance structures in the Carpathian macroregion are complex and diverse,
presenting a significant challenge for territorial cooperation. Below is a summary of the
institutional frameworks and selected examples of territorial cooperation practices.
This is followed by an overview of the main barriers and opportunities for cross-border
cooperation. Practical tips are guiding conclusions that lead to recommendations.

Guide to Territorial Cooperation Instruments in
the Carpathian Macroregion

Administrative structures

The Carpathian macroregion spans countries with diverse governance frameworks.
While all follow a unitary parliamentary democracy model, their subnational govern-
ance structures vary (see Table 3.1):

¢  Three-tier systems: Poland and Ukraine (regions, counties, municipalities)

e Two-tier systems: Czechia, Slovakia, Hungary, Romania, Serbia, Republic of
Moldova (regions/districts, municipalities).
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Practical tip: When planning joint actions, verify which governance
level holds the decision-making power for your project domain in each
country.

Table 3.1
Competencies at different levels of governance in the Carpathian
countries, 2024

Sectors and Levels of (/4 SK PL HU RO RS MD UA
sub-sectors governance ‘
Transport and eco- Local
nomic affairs Intermediate
Regional
Environment pro- Local
tection Intermediate
Regional
Housing Local
Intermediate
Regional
Planning and Com- Local
munity amenities Intermediate
Regional
Health Local
Intermediate
Regional
Culture and recrea- Local
tion Intermediate
Regional
Education Local
Intermediate
Regional
Social welfare Local
Intermediate
Regional

Source: Elaborated based on OECD/UCLG data (2022).
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Fiscal Power and Governance Capacity

The degree of decentralization influences how much autonomy subnational govern-
ments have in project design and implementation. Chart 3.1 shows that in 2022, Poland
(31.1%) and Czechia (28.9%) had the highest shares of sub-national government ex-
penditure, indicating higher local capacity. Hungary (11.2%) and Ukraine (13.8%) re-
ported the lowest, highlighting centralization challenges.

Practical tip: Capacity constraints may limit action at local level; if this
is the case support partnerships with higher-tier institutions or cross-

border structures when needed.

Chart 3.1
Dynamics of sub-national government expenditure as % of general
government expenditure in the Carpathian countries, 2010-2022*

40 -
PL

35
50 | — /_//\——- CzZ

e m—— e
— < UA
25 —— ——
20 1 S MD
15 e RO
10 - RS
5 4 SK
° HU
2010 2012 2014 2016 2018 2020 2022

Source: Elaborated based on OECD/UCLG and IMF data (2022).
*subnational level (regional, intermediate or municipal); an intermediate tier of government
between the local, municipal tier and national government.
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Territorial Cooperation: Euroregions

Euroregions are a form of cross-border cooperation based on political agreement be-
tween local governments of neighbouring countries at different administrative levels.
This is a flexible form of cooperation without a legal personality. As for 2023 there are
19 Euroregions in the Carpathian macroregion (Map 3.1).

Practical tip: Euroregions are great for dialogue and coordination
among local actors with limited institutional barriers.

Map 3.1
Map of Euroregions in the Carpathian Macroregion

Territorial cooperation structures - Euroregions
Legend
Carpathian Euroregion
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Pomoravi-Zahorie-Weinwiertel
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Tatry
$lask Cieszynski
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Siret-Prut-Nistru
SN Ister-Granum
Ipel-ipoly
Neogradiencis
< Sojo-Rima
Kocice-Miscolc
2% Templen
" Biharia
S Upper Prut
~-- Banat Triplex Confinium

200 km

ESRON, 2024

Teritonial level: NUTS3

Source; ESPON KARPAT, 2024

Crigin of data: ESPON KARPAT Databasa

& EuroGeagraphics for administrativa boundaries

Source: own elaboration based on national government data portals, Euroregion official websites
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Territorial Cooperation: EGTC Territorial Cooperation: Interreg Programmes

The European Grouping of Territorial Cooperation (EGTC), enabled in 2006 by a regu- Interreg programmes offer a range of frameworks in multi-level governance bringing
lation of the European Parliament, is the main instrument for cooperation that requires together actors from the public, private and NGO sectors. Map 3.3 reveals a complex
legal personality. By 2023, 25 EGTCs in the Carpathian macroregion have been created. and interconnected network of eligible areas with 5 Interreg A programmes between EU
(Map 3.2) member states and 7 Interreg CBC programmes covering also candidate countries like

Ukraine, Serbia and the Republic of Moldova.
Practical tip: EGTCs are great for legal contracting, project implemen-

tation, and institutional funding.

Map 3.3
Map 3.2 Map of INTERREG cooperation structures in Carpathian
Map of European Groupings of Territorial Cooperations (EGTC) in Macroregion, 2014-2020

Carpathian Macroregion

Territorial cooperation structu:

Legend
Interreg A CZ-PL
Interreg A PLSK
Interreg A SK-CZ
=57 Interreg A SK-HU
< E=3 Interreg A RO-HU

Territorial cooperation structures - EGTC

b

3 CACPL-BY-UA
I1'] CBC HU-SK-RO-UA

| CBCRO-UA

- ~° == CBCRO-MD
7] CBC Black Sea
77" CBCHU-RS

" 1) CBCRO-RS

ESPON RIS v & EsPON, 2021

Terrilonal level: NUTS3

& ‘Source: ESPON KARPAT, 2024

Onigin of data: ESPON KARPAT Database

ESPON - o Enets Unisn ESPON, 2026 & EuroBGaographics for administrative boundaries
” Teritorial level: NUTS3
Source: ESPON KARPAT, 2024

Qngin of data. ESPON KARPAT Database . . .
 EuroGeagraphics for acminiirabue boundaries Source: own elaboration based on European Commission

Source: Own elaboration based on Committee of the Regions, CESCI, EGTC websites
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Territorial Cooperation: Transnational programmes and initiatives

Transnational cooperation in the Carpathians began before the 2004 EU enlargement,
with early efforts focused on regional development and multilevel partnerships (Map
3.4). A key initiative is the International Visegrad Fund (est. 2000), promoting col-
laboration among Czechia, Slovakia, Hungary, and Poland.

In recent years, Interreg transnational programmes (strand B) have played a central
role, though coverage across the macroregion is uneven. Interreg Central Europe
serves the northwest (aligning with the Visegrad Fund), while Interreg Danube targets
the southeast, but excludes Polish and Lviv-based partners—limiting coordinated ac-
tion, especially in mountain-specific contexts.

The Carpathian Convention (signed 2003, ratified 2006) remains the only framework
covering the entire mountain range. Signed by seven countries, it promotes environ-
mental protection and sustainable development, acting as a unique legal and govern-
ance platform for integrated regional cooperation.

Complementing this, the Carpathian Interregional Group was created in 2016 within
the European Committee of the Regions. Chaired by Wladyslaw Ortyl, it advocates for
a Carpathian Macroregional Strategy, fostering collaboration among EU and non-EU
partners (including Serbia and Ukraine). It takes inspiration from the EU Alpine Strat-
egy, especially regarding its emphasis on sustainability, the protection of cultural her-
itage, and the promotion of cross-border governance.

Practical Tip: Identify the transnational programmes that in-
clude your region and partners, and use frameworks like the
Carpathian Convention and Interregional Group to build
strong cross-border networks. This helps align goals, access
funding, and ensure inclusive cooperation across EU and non-
EU areas.
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Map 3.4

Transnational programmes and initiatives in the Carpathian

Macroregion, 2014-2020
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3.2 Barriers and opportunities for transnational
territorial cooperation

This part presents a structured overview of the key barriers (Chart 3.2) and opportuni-
ties for cooperation in the Carpathian macroregion based on data collected from the
KARPAT survey and stakeholder interviews. The section is arranged by order of im-
portance, starting with the most pressing challenges and ending with enabling factors
and practical support mechanisms.

Chart 3.2
Barriers in transnational cooperation in the Carpathian
macroregion according to the KARPAT survey

Difficulties in obtaining external funding |G [ ]

Lack of own financial resources |G [ ]

Legislation and administrative barriers | NN ]
Insufficient information on cooperation opportunities | NN s |
Insufficiently developed transport infrastructure | |
Little experience in cooperation | NI [ ]
Border regime | [y
Cultural differences |l ]
0% 50% 100%

m Very high barrier m High barrier Average barrier

m A low barrier m Very low barrier No barrier

Source: Own elaboration based on KARPAT survey [N=355] (EUROREG).
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Financial barriers

Survey participants overwhelmingly pointed to financial constraints as the primary
barrier to cross-border cooperation in the Carpathians.

e  External Barriers: Difficulty accessing EU funds (e.g., Interreg, NDICI, IPA).

e Internal Barriers: Lack of own resources to co-finance projects or develop pro-
posals.

Practical Tip: Establish dedicated pre-funding mechanisms or
technical assistance to support project preparation and appli-
cation, particularly for less-resourced municipalities.

Current EU programmes (e.g., Interreg A/B) are fragmented and do not support all Car-
pathian countries in a single project, creating structural inefficiencies.

Stakeholders highlighted the urgent need for a dedicated Carpathian cooperation pro-
gramme or better adaptation of current funding streams to match the macroregional
realities.

Opportunity: establishing a dedicated Interreg programme
specific to the Carpathians, which could enable unified project
implementation across the entire macroregion.
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Legal and Administrative Barriers

Legal and administrative mismatches remain a major barrier to cooperation in the
Carpathian macroregion. They are especially pronounced at EU-non-EU borders,
where differences in law, administrative powers, and governance structures complicate
joint action. These challenges are amplified by Schengen vs. non-Schengen divides,
and varying levels of political decentralisation.

This asymmetry means non-EU partners like Ukraine often cannot lead EU-funded
projects, limiting their engagement and influence. The problem goes beyond interna-
tional borders — even within the same country, differences in budget autonomy, re-
sponsibilities, or administrative capacity across regions hinder collaboration.

Practical Tip: Strengthen decentralised cooperation mecha-
nisms where possible, and use dialogue with higher-level
governments to push regional needs onto the national
agenda. Document and advocate for specific legal bottle-
necks from the local level upward.

Ukraine’s martial law added another layer of complexity. Interviewees noted sectoral
legal differences (e.g. in agriculture or forest management), though these were generally
seen as manageable.

Recognising the severity of these barriers, the EU has developed several instruments to
mitigate them. Among the most notable is the b-solutions initiative (Association of
European Border Regions, 2024), launched in 2018 and praised by KARPAT inter-
viewees. This instrument supports case-by-case legal analysis and pilot actions to
resolve specific cross-border obstacles.
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Yet, interviews made clear that many local actors are unaware of such instruments or
lack the capacity to use them effectively. Furthermore, several of the legal issues identi-
fied — especially those involving national legislation — are beyond the mandate of
regional authorities and require direct engagement from state governments.

Practical Tip: Legal frameworks don't need to be identical,
but mutual recognition and coordination mechanisms can re-
duce friction.

Compounding the legal and administrative barriers is a significant information and
knowledge gap. Many stakeholders noted they lack access to comparative infor-
mation on regulatory regimes, or even clarity about which authority holds what
power across the border. This lack of transparency hinders both project design and
implementation readiness.

Institutional Capacity and Coordination Deficits

Even where funding and legal frameworks are navigable, many stakeholders lack the
institutional capacity to engage effectively. Among key factors it’s possible to identify
key barriers. Lack of skilled staff was seen as an issue especially at the local level,
where resources to manage EU projects are limited. Another is absence of stable coop-
eration structures outside EU-funded projects. Moreover, there are organisational
misfits including variability in the size, autonomy, and responsibilities of local govern-
ments across countries.



Practical Tip: Introduce training programmes and long-term
funding to develop permanent transnational cooperation units

within local and regional authorities.

Chart 3.3
Support Used from Transnational/Cross-Border Organisations and
Views on Strengthening Them#*

Seeking cooperation partners

Funds for action

Information on projects/activities in my area
Training and other forms of education

Consultation of strategies/programmes

Strategies and other documents produced by
these organisations

0% 20% 40% 60% 80%
m support the respondent uses (% of respondents)
m support should be strengthened (% of respondents)

* multiple answers were allowed
Source: Own elaboration based on KARPAT survey [N=355] (EUROREG).

Development of the support in the most needed forms presents an opportunity to
strengthen the Carpathian cooperation potential. It could be implemented along with
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the establishment of the specialised Carpathian contact point — a “one-stop” informa-
tional point on various Carpathian cooperation forms. Such networking platform, with
adequate funding and projects inventories would enable organisations to contact, plan
common projects and exchange good practices, taking into account the national speci-
ficities and facilitating the process of cooperation.

Opportunity: Establishing a Carpathian Contact Point which
would gather, clarify, and disseminate cross-border legal infor-
mation, coordinate with national authorities, and support pro-
ject developers in navigating complex governance environ-
ments.

Political Commitment

Another aspect of the Carpathian institutional environment that may be seen as a po-
litical barrier is the insufficient political commitment or engagement of various stake-
holders, giving territorial cooperation little priority (Sienkiewicz, 2021; Shuliak and
Shuliak, 202I1).

A key structural issue identified is the lack of sustained political will, especially
among national-level authorities. Cross-border cooperation often takes a backseat to
national priorities, and there is a need for better coordination and engagement
across EU, national, regional, and local levels (Chart 3.4). This issue is improving.

Practical Tip: Encourage multi-level governance frameworks
and align national legislation with grassroots initiatives and
cross-border objectives.
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Chart 3.4

Stakeholder influence on Carpathian cooperation and areas
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Source: Own elaboration based on KARPAT survey [N=355] (EUROREG).
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Which stakeholders should be more strongly involved?

Non-Critical barriers: Infrastructure, Cultural Differences, Strategic
Vision
While infrastructure is not the most serious barrier, transport limitations do hinder

personal interaction and project delivery in some regions. COVID-19 disruptions
worsened this situation in certain corridors, delaying cross-border connection projects.

Practical Tip: Integrate cross-border infrastructure needs into
national recovery and regional development plans, especially
under EU Green and Digital strategies.

Interestingly, cultural barriers ranked lowest in both surveys and interviews.
e  Lessthan 10% of respondents saw them as a major issue.

e  Stakeholders often described cultural diversity as an asset, not a problem.

However, low cooperation culture and mistrust were still mentioned as latent social
barriers in certain regions. Stakeholders identified a lack of formally adopted
macroregional strategy, common identity and coordinated planning tools as a con-
straints to long-term cooperation.

Practical Tip: Even without formal EU endorsement, develop
a shared narrative and select pilot projects to kickstart cooper-
ation and promote visibility.



High-Potential Thematic Areas

Despite these challenges, there are clear opportunities to build a strong cooperation
agenda, aligned with EU policy goals (Green Deal, Recovery, Digital).

Based on survey results (Chart 3.6), the most promising in terms of potential for devel-
opment of transnational cooperation in Carpathian macroregion are:

e  Eco-tourism that was identified as the standout area, receiving significantly
higher ratings than other sectors.

e  Other top-ranked areas are related to facilitating access to digital technol-
ogies, promotion of water conservation and water recycling as well as
transborder standards for environment protection and development of
new green energy sources.

In contrast, the following areas were seen as having relatively lower potential for such
cooperation:

¢ Circular economy initiatives (possibly due to limited infrastructure and im-
plementation conditions in mountainous and rural areas)

e Local product clusters (which may suggest potential regional competition in
some areas)

e Cross-border ticketing systems (likely reflecting underdeveloped public
transport connections in the Carpathians)
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Chart 3.5
Potential for development of transnational cooperation in
Carpathian macroregion

Eco-tourism developement

Provide free/easy access to digital technologies
Promotion of water conservation, water recycling
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Development of new, green energy sources
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Technology development - renewable energy
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risks

Cross-border public transport network
Preference for clean modes of transport

Development of clusters - local products

Integrated reservation/information systems for public
transport

Economy transformation - circular economy

o
N
[e)}
[==]

4

Source: Own elaboration based on KARPAT survey [N=355] (EUROREG).
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THE TERRITORIAL PATTERN OF SGILIDIE SlOVakla
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CASE STUDY
#ACCESS Promotion of legal accessibility across the Slovak-
Hungarian border - “Territorial Cooperation”

The #ACCESS project addresses the problematic legal and administrative barri-
ers hindering cooperation and mobility along the Slovak-Hungarian border. Im-
plemented between 2023 and 2029, the initiative combines research, expert con-
sultations, and citizen engagement to identify and resolve issues such as the lack
of qualifications recognition, difficulties in accessing public services, and re-
strictions on cross-border mobility. A key tool is an innovative platform that al-
lows residents to report legal and administrative obstacles, such as employment
or healthcare challenges.

The project focuses on analysing reported barriers, developing legal recommen-
dations, and conducting educational campaigns to raise awareness among local
authorities. So far, over 30 key obstacles have been identified and are being an-
alysed to develop long-term solutions. The project’s activities are supported by
information campaigns that engage local communities and emphasize the ben-
efits of overcoming such barriers.

#ACCESS exemplifies how innovative approaches, combining technology and
cross-sector collaboration, can improve the quality of life in border regions. Its
scalable model can be applied in other regions facing similar challenges.




Recommendations for territorial cooperation
and governance structure

A set of strategic recommendations aimed at overcoming existing barriers and un-
locking the territorial cooperation potential of the Carpathian macroregion are fo-
cused both on governance structure and territorial cooperation. These recom-
mendations take into account different dimensions of governance, including institu-
tional structures, coordination mechanisms, and thematic orientation. Their formu-
lation is grounded in the analysis of cooperation barriers and opportunities outlined
in Subchapter 3.2 based on stakeholder surveys and in-depth interviews, with an em-
phasis on both structural (framework of cooperation) and functional (practical coop-
eration) aspects of macroregional cooperation.

The recommendations for governance structure are presented across three inter-
related levels of intervention (Table 3.2). The first group focuses on key strategic
choices necessary for establishing an integrated framework for territorial co-
operation. These are addressed through a dual-track approach: on the one hand, rec-
ommendations that support the pathway toward the formalisation of a Carpathian
macroregional strategy requested by the stakeholders participating in the ESPON
KARPAT project; on the other, recommendations that offer alternative directions
which may be pursued even in the absence of such a formalised framework. The sec-
ond group of proposals concerns the institutions, mainly enforcing already ex-
isting ones. Even the Carpathian contact point may be established within the insti-
tutional framework already in place. The potential scope of such a Carpathian contact
point's activities (if it was to be established) was one of the topics discussed during the
policy-focused workshop (see Scientific Report). The last part is addressing the op-
erational level focused on various instruments and activities, involving differ-
ent types of stakeholders, that would facilitate Carpathian cooperation progress
and reach for its untapped opportunities.

It is important to note that a draft of the macroregional strategy has been already de-
veloped by macroregional stakeholders (Strategy 2018); however, it has not yet been
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adopted at the intergovernmental level. Therefore, the proposed course of action
should take into account both the potential implementation of this draft strategy and
the feasibility of initiating cooperation measures independently of its formal adop-
tion. In this context, the recommendations also specify the levels of public authorities
that should be involved in initiating and implementing the proposed actions—rang-
ing from the European level, through national, to regional and local levels.

At the strategic level, the recommendations emphasize the need for a shared
vision and collective objectives to guide the development of the Carpathian
macroregion. This entails the development and adoption of a Macroregional Strat-
egy as agreed by the stakeholders of this ESPON project, which should be developed
in collaboration with all participating countries and with input from regional stake-
holders. This strategy would act as a framework, ensuring alignment of national and
regional priorities with broader European Union objectives. An essential compo-
nent of this effort is the formal endorsement and acceptance of the strategy by
allinvolved countries and the European Union. This endorsement would establish
a foundation for coordinated action, providing the legitimacy and support needed to
mobilize resources and implement projects. The need for a greater involvement of na-
tional states and the European Union in the Carpathian cooperation was made appar-
ent in the results of the KARPAT survey. The Individual In-depth Interviews results
shed additional light on this question. The respondents pointed out the necessity of
drawing a cohesive strategic vision and creating the framework that will ensure its
implementation as well as regular institutional activities, systematically monitored
in terms of the objectives achieved. Another aspect of the involvement of national
states is linked to the elimination of legal and administrative barriers to cooperation
(i.e. law and regulations adjustments at the national level) that are not possible to
overcome at the local level.
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Recommendations for enhancing Carpathian governance structure for transnational cooperation

European National Regional Local
Strategic level - endorsed by the ES- Development of the Macroregional Strategy in cooperation with all countries X X
PON KARPAT stakeholders: involved and with the participation of the regions
Endorsement and acceptance of the Macroregional Strategy by the EU and all X X
- to share a common vision of the Carpa- .
countries
thian macroregion and objectives for its
development, Elaboration of the definition/story of the macroregion, shared by all coun- X X
T e R tries involved (useful also for the international promotional purposes)
mentation of specific pilot initiatives Selection and implementation of specific pilot actions in the areas already X X X
within the adopted strategic framework  agreed upon by the Carpathian entities
Institutional level - endorsed by the Establishing a central Carpathian contact point X X
ESPON KARPAT stakeholders: Ensuring regular and stable operation of Strategy-related institutions with X X X
. - ST coordination, monitoring and decisive powers, involving all relevant mem-
- to invest in the long-term institutiona v
stability of Carpathian governance
structures and platforms that are not Setting up Strategy-related working groups in different thematic areas with X X X
dependent on external project funding, regular meetings (sectorial networking)
-to stimulate thinking and acting in the Engaging and coordinating different local/regional stakeholders, increasing X X
. . .. their participation (e.g. enterprises, NGOs, local communities) and facilitat-
framework of common Carpathian initi- p P 8 P ’ ’
i e v e ) ing joint cross-border problem-solving
-to strengthen institutions engaged in Providing support to EGTCs, Euroregions and other cross-border structures X X
Carpathian cooperation Developing the Carpathian Convention's activities X X X X
Participating and bringing together Carpathian actors in different networks, X X
e.g. city networks
Involvement in international organisations, e.g. Euromontana, to share X X

knowledge and find specific solutions for the mountain areas
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European National Regional Local

Engaging experts and scientists in the development of policy solutions in the X X
Carpathian macroregion, increasing the role of research and educational in-
stitutions

Establishing a transnational Carpathian INTERREG Programme X X

Operational level - endorsed by the
ESPON KARPAT stakeholders: Coordinating and introducing changes in different EU-funded programmes X X X

-to ensure legal, financial, and organisa- to find a way to finance Carpathian projects with the participation of all Car-

tional framework supporting the imple-
mentation of Carpathian projects, ac- Facilitating the creation of functional cross-border areas, implementing a X X X

cording to the needs, and involving ac- territorially integrated approach
tors from all relevant territories

pathian countries

Adjusting legal regulations to minimise the barriers in Carpathian coopera- X
tion (intergovernmental agreements, laws, border regime)

Encouraging and financing the cooperation of Carpathian entities with more X X X X
advanced units outside the region to facilitate knowledge-sharing

Encouraging businesses and employers to seize opportunities for profitable X X
cross-border economic cooperation, strengthening public-private partner-

ships

Providing information on the Carpathian macroregion and cooperation op- X X
portunities to all relevant stakeholders

Establishing a dedicated fund for preparatory strategic activities and organ- X X
ising the initiation of pilot actions and stable functioning of common institu-

tions during the period when the Carpathian Strategy/Programme is not

adopted

Source: Own elaboration (EUROREG).
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As it was stated in the Subchapter 3.2, it would be a good practise to rely on the EU
experience and special instruments concentrated on finding solutions well suited to
particular cases of barriers, elaborated in the thorough process of analysis with the
participation of various stakeholders.

Additionally, especially while the formal strategy is not in place, it is important to
create a shared narrative or identity for the Carpathian macroregion, based on
its unique characteristics and the goals all the parties are devoted to. Such a uni-
fying story would not only promote the region internationally but also foster a sense
of shared purpose among stakeholders. The selection and implementation of pilot
projects in areas already agreed upon by Carpathian entities further operationalizes
this vision, providing tangible examples of cooperation and success. Both those as-
pects are worth being internationally promoted.

The institutional recommendations focus on establishing and maintaining
stable governance structures that are independent of external project funding.
This stability is critical for ensuring long-term cooperation and the effective imple-
mentation of strategic goals. A central Carpathian contact point is a possible way
to facilitate coordination and communication across various levels and stake-
holders. It would respond to the informational needs of stakeholders and help over-
come one of the barriers that were subject of the study analysis. In order to operation-
alise the recommendation concerning the Carpathian contact point, its potential ac-
tivities’ scope was discussed in detail during the IDIs. On that basis, the list of possible
functions was composed and their importance was validated by the participants of the
second workshop, giving the priority to the networking platform, followed by funding
and projects inventories as the most valuable (the process described in detail in the
Scientific Report of the ESPON KARPAT project). Regular and structured operations
of strategy-related institutions are essential (in case the strategy is formalised). These
institutions should have clear mandates for coordination, monitoring, evaluation,
and decision-making and should actively involve all relevant members. The for-
mation of working groups in thematic areas is also recommended, with a focus on sec-
tor-specific networking and problem-solving.

Stakeholder engagement plays a pivotal role at this level. The recommendations em-
phasise the importance of engaging local and regional governments and actors,
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such as enterprises, non-governmental organizations, and local communities,
in joint problem-solving and cross-border initiatives. This approach not only in-
creases participation but also fosters ownership and commitment to regional devel-
opment goals. Support for existing cross-border structures, such as European Group-
ings of Territorial Cooperation (EGTCs) and Euroregions, should be highlighted,
alongside strengthening the activities of the Carpathian Convention. These measures
aim to enhance institutional capacity and foster collaboration across borders.

The recommendations also advocate for participation in international organisa-
tions, such as Euromontana, to facilitate knowledge exchange and the develop-
ment of innovative solutions for the challenges faced by mountain areas. Fi-
nally, the involvement of experts and scientists in policy development is important.
By leveraging the expertise of research and educational institutions, the region can
create evidence-based solutions and strengthen the role of knowledge in decision-
making.

The operational recommendations address the practical aspects of implement-
ing projects and ensuring cooperation within the region. As the KARPAT survey
results clearly pointed out, the financial barrier is seen as the most important factor
hindering cross-border projects and initiatives. The analysis of the Carpathian pro-
jectsin the Interreg programmes in the 2014-2020 programming period showed their
mostly cross-border (CBC) character. The possibilities of the transnational coopera-
tion in the macroregion were limited by the lack of one Interreg B programme in
which all the Carpathian countries could have participated together. At the same
time, the prevailing influence of the EUE (the biggest number of answers to the ques-
tion which actor has the greatest influence on the development of cooperation in the
Carpathian macroregion pointing at the EU - see Chart 3.4) and an expectation of its
greater involvement in the Carpathian cooperation, was expressed by the stakehold-
ers in the KARPAT survey. In this context, the establishment of a transnational Car-
pathian Interreg Programme would be a key recommendation endorsed by the ES-
PON KARPAT stakeholders, providing a dedicated mechanism for financing projects
that involve all Carpathian countries, explicitly taking into account the specific needs
of the Carpathian macroregion to which the programme would be devoted - some-



thing that is not feasible under the current framework. In the absence of such a mech-
anism, adjustments to existing EU-funded programmes European Territorial Cohe-
sion and horizontal/communitarian funds are suggested to better align them with the
needs and priorities of the Carpathian macroregion. As the ETC forms only a part of
the financing options, it is necessary to pay attention to and encourage parallel coop-
eration formats, depending on other financial mechanisms and sources (as listed in
Table, 3.2, responding to various sets of challenges and objectives, based on the Indi-
vidual in-Depth Interviews conducted in the KARPAT project findings, covering i.e.
profit-driven business cooperation).

Creating functional cross-border areas is another important operational goal. This
includes enhancing cross-border mobility, developing shared infrastructure, and co-
ordinating spatial planning across borders. This involves implementing territorially
integrated approaches, which combine different policy sectors — such as transport,
environment, economy, and public services — and promote coordinated action across
administrative levels and national borders.

The recommendations also focus on fostering economic cooperation, encouraging
businesses and employers to explore opportunities for cross-border partnerships.
Strengthening public-private partnerships beneficial is assessed to be important by
the stakeholders. Providing comprehensive information to stakeholders about the
Carpathian macroregion and its cooperation potential is deemed critical for building
awareness and driving engagement.

A unique aspect of the operational recommendations is the proposal to dedicated
fund to support preparatory activities and organisational work (i.e. preparing
pilot projects during periods when the Carpathian Strategy or Programme has not
yet been adopted, or is still in its initial phase. This recommendation is based on the
experiences of other macroregional strategies. The ARPAF (Alpine Region Prepara-
tory Action Fund) facilitated the development actions of Working Groups within the
framework of the EU Strategy for the Alpine Region. In the case that the Carpathian
Strategy is not adopted, such a fund would enable the implementation of pilot actions
and provide essential support.

The above-mentioned activities may support the development of transnational coop-
eration in the Carpathian macroregion and are also confirmed by earlier analyses
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concerning development programming in the area (Smetkowski et al., 2022).
Among these activities, one can distinguish those with the greatest potential for en-
hancing cross-border cooperation, as well as those for which stakeholders expect the
most tangible outcomes. In general, they can be grouped into three categories (based
on how frequently it was indicated in the survey results):

«  Key actions: This group emphasizes the importance of people-to-people
cooperation, especially involving youth. This is closely linked with other
proposed measures, such as the development of cross-border education
programmes, as well as student, pupil, and staff mobility schemes. Another
priority identified by stakeholders is the creation of a joint programme for
attracting foreign investments. According to respondents, the last two ac-
tions could bring the most measurable economic outcomes, whereas the first
two are seen primarily as laying the groundwork for soft social integration
within the macroregion.

«  Important actions: These include a variety of thematic areas, ranging from
the coordination of healthcare-related activities, training for services
responsible for addressing environmental and other risks, to pro-
grammes aimed at attracting qualified professionals to the macrore-
gion. Again, stakeholders expect more concrete and quantifiable results
from the last two actions in this group compared to the first.

+  Supporting actions: These refer, on the one hand, to improving the func-
tioning of border control—especially relevant in the parts of the macrore-
gion where EU regions interact with candidate countries. On the other hand,
they include issues related to security, such as the fight against crime, which
could benefit from better coordination among relevant services and the de-
velopment of appropriate digital systems.

From a thematic perspective, the analysis of pilot actions (see also Chapter 7 of Final
ESPON KARPAT Report) identifies several key areas of cross-border cooperation
that align with the principles of the European Green Deal, the EU Next Generation
recovery plan, and the EU’s digital priorities. These are considered by the ESPON
KARPAT stakeholders to be particularly promising in terms of cooperation potential
and expected impacts:
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+  Economic development, especially in the field of sustainable tourism
based on local natural and cultural resources (see good practice on the
route of the Wallachian culture), development of renewable energy and re-
lated technologies, support for resource efficiency through circular econ-
omy models, and the creation of local clusters based on regional agricul-
tural and environmental assets.

+  Environmental protection, particularly through the implementation of
common cross-border nature conservation standards (e.g. joint manage-
ment of national parks and reserves, coordinated protection of migratory
species, harmonised rules for tourism and land use in border regions) (see
good practice on national parks management), maintaining ecological con-
tinuity critical for biodiversity through ecological corridors, reducing pol-
lution through the development of low-emission energy sources (e.g. so-
lar, wind, hydro, and sustainably sourced biomass and bio-gas), and estab-
lishing systems for monitoring environmental risks.

+  Transport connectivity, involving in particular the development of clean
transport modes in cross-border relations (e.g. rail services, electric pub-
lic buses, and integrated cycling infrastructure) (see good practice on cross-
border rail connections), supported by organisational measures such as the
introduction of unified ticketing systems, and improving residents’
access to modern digital technologies (e.g. high-speed internet, e-govern-
ment services, digital literacy programs, and public access points like tele-
centres or digital libraries).

In ahorizontal dimension, the implementation of these activities could be strength-
ened by enhanced scientific cooperation (see good practice on research collabora-
tion), which provides knowledge to increase the effectiveness of joint efforts (e.g. joint
biodiversity monitoring programmes, cross-border climate impact studies, or collab-
orative research on sustainable land and water management), as well as actions
aimed at eliminating remaining administrative and legal barriers to cross-
border cooperation (see good practice example from the Slovak-Hungarian border).
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The survey results clearly point to the need for a multilevel and flexible governance
structure to support territorial cooperation in the Carpathian macroregion (e.g. coor-
dination platforms between local, regional, and national authorities; cross-border
working groups on sustainable development; or joint decision-making bodies involv-
ing various stakeholders such as municipalities, NGOs, and scientific institutions).
Actions should combine both formalised institutional support—such as the potential
establishment of a Carpathian Interreg programme or a cross-border coordination
body—with practical, operational measures targeting specific thematic areas (e.g.
joint flood prevention systems, harmonised eco-tourism development strategies, co-
ordinated biodiversity monitoring, or shared emergency response protocols in moun-
tainous regions). Cooperation should be driven not only at the national and regional
levels but also include active engagement of local authorities and civil society actors.
At the same time, promoting people-to-people initiatives and joint programmes in
education, investment attraction, and mobility are crucial for building trust, cohe-
sion, and long-term integration. Strengthening existing structures, enhancing coor-
dination, and removing legal and administrative barriers will be key to unlocking the
full potential of territorial cooperation in the Carpathians.
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