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Abstract. The relevance of the research topic lies in the growing role of cross-border innovation clusters as an
important tool for regional economic development and enhancing their competitiveness through integration into global
economic and innovation networks. The aim of the study was to analyse the development of cross-border innovation
clusters, identify their advantages and opportunities for internationalisation in the context of globalisation and European
integration. To achieve this, conceptual analysis methods, case studies, and empirical research were employed, focusing
on various cross-border clusters, particularly in Europe and beyond. The findings revealed that cross-border innovation
clusters contribute to the reindustrialisation of regions, reduce dependency on large corporations, and create competitive
advantages for small and medium-sized enterprises. Case study analysis, including examples such as Future Position X in
Sweden and the Cascadia Innovation Corridor in North America, demonstrated the significant potential of cross-border
initiatives to attract new technologies, resources, and international markets. Key factors influencing the effectiveness of
such clusters were identified, including geopolitical and institutional proximity, scientific-technological interaction, as
well as cultural and relational aspects of cross-regional collaboration. Additionally, a model for the internationalisation
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of regional clusters was developed, encompassing clear stages for the coordination and development of external relations,
enabling the full realisation of the international potential of clusters and fostering their effective development. This
study can be valuable for government bodies, regional administrations, cluster organisations, small and medium-sized
enterprises, as well as academic institutions in the development of cross-border cooperation strategies, optimisation of
internationalisation, and the enhancement of innovation development in border regions

Keywords: cohesion policy; innovation policy; innovation systems; regional development; sustainable development

Introduction

Against the backdrop of increasing globalisation of the
economy, the trend of regionalisation has strengthened,
which has been scientifically described in terms of “glocali-
sation”. In the 21 century, regions in many countries have
become active and independent participants in economic
processes, creating an objective precondition for the inten-
sification of international competition and highlighting the
need for new approaches to the development of national
economies, taking regional factors into account. As inter-
national experience suggests, clusters play an important
role in the process of shaping and implementing regional
strategies, which have been thoroughly analysed by J. En-
gel (2023). Regional development scenarios, based on the
concept of competitive advantages, theoretically and meth-
odologically rely heavily on the cluster approach. Its use
aims to increase the competitiveness of the regional econ-
omy, ensure the inflow of knowledge and skilled labour.

However, the mere existence of a cluster does not au-
tomatically make a region competitive. For this, the region-
al cluster must occupy a significant place in the system of
economic relations at both national and possibly global
levels. One solution to this task, according to M.M. Salik-
hov (2025), is the active development of international and
foreign economic relations within clusters, i.e., their inter-
nationalisation. This includes seeking investors, suppliers,
and markets, as well as integration into international in-
dustry networks, expert communities, the development of
research and technological platforms, and diverse commu-
nications in the context of globalisation. The integration
of Ukrainian regional clusters into global value creation
chains will enhance the national scientific and techno-
logical base, increase the speed and quality of economic
growth by improving the international competitiveness of
the cluster and its participants. Importantly, the main func-
tion of clusters is to drive economic growth. Accordingly,
as noted by M. Heidenreich & J. Mattes (2025), their inter-
nationalisation is not an end in itself, but one of the forms
and tools for attracting the resources that the region lacks.
In this regard, the most popular mechanism for such inter-
nationalisation is cross-border innovation clusters.

Cross-border clusters are networks of interconnect-
ed businesses, suppliers, and institutions in neighbouring
countries that collaborate across national borders to en-
hance regional competitiveness, innovation, and economic
development, leveraging shared geography and resources
for mutual benefit. These clusters often focus on specific
sectors, such as logistics, tourism, or technology, through
joint projects and strategies. They are a strategic tool for

peripheral regions to overcome border-related challeng-
es and integrate into broader economic zones, improving
trade and knowledge exchange (Reznikova et al., 2020).

A key challenge facing regions today is the transition to-
wards building a knowledge-based economy, where intellec-
tual capital becomes central to the factors driving sustainable
economic growth and social progress. In this regard, estab-
lishing innovation clusters in border regions, utilising the op-
portunities provided by cross-border cooperation, is essential
to engage in more meaningful global economic interactions.
Research by H.A. Alcalde-Heras et al. (2024) and N. Danko
& O. Izmailov (2025) showed that the development and im-
plementation of innovation is the most promising method
for increasing the competitiveness of regional economies.

Despite the growing interest in cluster policy and in-
ternationalisation, a thorough analysis of the opportuni-
ties and challenges of integrating cross-border innovation
clusters, particularly in the context of Ukraine’s border
regions, is still lacking. For Ukraine, which aspires to join
the European Union, adopting best practices from Europe
and other parts of the world in the formation and devel-
opment of clusters has become one of the key reform pri-
orities. Studying foreign experience in cluster policy will
help draw conclusions about effective mechanisms for
developing innovation clusters and forming networks be-
tween businesses, research institutions, and government
bodies. The aim of this study was to analyse the develop-
ment of cross-border innovation clusters as a tool for en-
hancing the competitiveness of border regions, specifically
Ukraine, through integration into international economic
and scientific-technological networks.

Materials and Methods
The study of cluster internationalisation is a relatively new
subject in academic research, which requires the use of
methods capable of comprehensively analysing complex
economic processes. This research was based on the analysis
of existing theoretical approaches and empirical data relat-
ed to cross-border innovation clusters. The primary method
employed in the research was systemic analysis, which al-
lowed for the consideration of clusters as part of a broader
regional economy, examining their interconnections with
other economic entities, as well as with cross-border insti-
tutions. Qualitative research methods were used, including
the analysis of scientific publications, monitoring region-
al initiatives and programmes, as well as the analysis of
specific case studies of cross-border clusters. Additionally,
conceptual review and modelling techniques were applied.
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Conceptual analysis facilitated a deeper understanding of
various subject areas, particularly the internationalisation
of regional clusters, and enabled conceptual modelling of
objects that reflect the essence and interrelations of these
processes. In this context, objects were described not only
through their basic properties but also through the proper-
ties of relations between them, significantly enhancing the
theoretical analysis of complex subject areas.

The methodology of the study also involved the use of
the case-study method, which was crucial for examining
real examples of building and developing cross-border inno-
vation clusters. This allowed for the analysis of cross-border
cooperation experiences in different regions of the world,
including clusters such as Future Position X (FPX) in Swe-
den, the Cascadia Innovation Corridor between British Co-
lumbia and Washington State, and the Hong Kong-Shenzhen
cluster. As a result, basic principles defining the effective-
ness of cluster internationalisation were formulated, and a
model algorithm for organising this process was proposed.

An important element of the methodology was also the
analysis of the impact of various factors on the effectiveness
of cross-border cooperation, including geopolitical, econom-
ic, institutional, and technological aspects. Special attention
was paid to internationalisation models for clusters, includ-
ing the development of an algorithm to determine the stages
of this process, which enables the evaluation of cooperation
potential among participants and coordination of internation-
al relations at each stage of the cluster’s development. Key
research methods also included analysis of external connec-
tions, and benchmarking to compare clusters from different
regions. This approach allowed for the identification of the
strengths and weaknesses of cross-border innovation clusters.

The research’s source base comprised academic works
examining the cluster approach in economics and the inter-
nationalisation of business entities. Literature searches were
conducted through scientometric databases such as Science-
Direct, MDPI, ResearchGate, and Taylor&Francis, as well as
through directsearches on Google. Key search queries focused
on cross-border cooperation between regions in the context
of innovation development. This methodological approach,
which combined conceptual analysis, case studies, and sev-
eral analytical methods, provided a deep understanding of
the processes of international integration of regional clusters
and their development through cross-border cooperation.

Results and Discussion
Cross-border innovation clusters are a significant tool for
strengthening regional innovation potential. According to
the Industry 4.0 concept presented at the Hannover Messe in
Germany in 2011 (Wtodarczyk, 2019), new opportunities for
creating innovation clusters have emerged, combining inno-
vations with networked production systems. A key feature
of such clusters is the use of cutting-edge network technolo-
gies to develop new products and services. These cross-bor-
der innovation clusters result from the implementation
of innovation strategies at the regional level. Their advan-
tage lies in their ability to promote the reindustrialisation
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of regions, reduce dependence on mass production monop-
olies, and enable successful competition with large corpo-
rations by focusing on consumer needs.

Research on innovation in recent years has become a
crucial part of regional scientific studies, particularly due to
its growing significance in developing new knowledge and
economic growth. Most of these works focus on the concept
of regional innovation systems (RIS), where the emphasis
is on how spatial proximity and institutional structures
contribute to innovation, particularly in generating and
disseminating knowledge (Asheim et al., 2019). However,
given that RIS often encompass cross-border contexts that
include different countries or administrative units (Wang et
al., 2021; Chandra et al., 2023), the term “cross-border re-
gional innovation systems” (CBRIS) has been introduced.

The concept of CBRIS emerged from discussions em-
phasising the need to expand the understanding of regional
innovation dynamics across national borders, regardless
of what these “borders” may represent. Cross-border inno-
vation systems have become an important topic not only
because of their existence but also due to their growing sig-
nificance in the context of the increasing need for regions
to develop cooperative links and economic interaction with
neighbouring territories. The interdependence of innova-
tion processes across borders is often highlighted by politi-
cal initiatives, demonstrating the importance of CBRIS not
only as an analytical tool for studying realities but also as a
means of shaping normative strategies that promote inno-
vation (Derudder & Liu, 2025). Overall, the development
of CBRIS highlights the potential to strengthen technolo-
gies and innovations across borders by integrating regional
efforts and leveraging their complementarities.

N. Reznikova et al. (2020) identified several key de-
terminants affecting the effectiveness of cross-border coop-
eration between regions. First, geopolitical factors such as
proximity to peaceful or hostile states, as well as potential
threats of border changes due to military conflicts, are cru-
cial. Second, geoeconomic factors, particularly the ability to
overcome technological asymmetry through integration into
global value chains, are significant. This also includes the
ability to engage in expansionist trade and investment activ-
ities, as well as utilising the potential of the internal market
and diversifying the economic structure. Third is the institu-
tional aspect, where higher institutional inclusiveness and a
weaker extractive character of their activities make it easier
to address structural defects and infrastructure deficiencies
in the economy. This also contributes to a better ability of
economic entities to adapt to the challenges of cross-border
cooperation. The last factor is the structural aspect, consid-
ering the regional resource potential, including mineral and
human resources. The existing specialisation of a region can
either stimulate or limit the effectiveness of cooperation.

A. Osarenkhoe & D. Fjellstrom (2022) investigated
how a cluster organisation creates a platform to foster itsin-
ternationalisation, thereby enhancing the competitiveness
of its participants within the regional innovation system.
This is achieved by providing access to global value chains
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and promoting innovation. They applied an interaction
approach, which emphasises the process of interaction,
partners, relationships, and the environment of these rela-
tions. The qualitative research was conducted in the Swed-
ish cluster organisation, Future Position X (FPX). Between
2017 and 2019, 58 interviews were conducted, including
48 in-depth interviews with key respondents, represent-
atives from 28 small and medium-sized enterprises, 10
members of the regional innovation systems to which FPX
belongs, and four managers of regional and local networks.
Additionally, in 2021, online interviews were conducted
with 10 members of the regional innovation systems via
Microsoft Teams. The results revealed that the FPX cluster
actively interacts with participants in the quadruple helix,
facilitating the signing of new partnerships globally to en-
sure the necessary resources and expertise that allow firms
in the FPX network to enter international markets. Thus,
internationalisation expands the cluster’s knowledge base
beyond the usual environment of its participants. The com-
mon goal of these participants was to engage in new in-
novations, establishing companies, products, and services
for sustainable and smart cities of the future. This encom-
passes both the private and public sectors, implementing
projects in research, development, monitoring, and eval-
uation. A. Osarenkhoe & D. Fjellstrom (2022) noted that
the FPX innovation platform is actively used by companies
and organisations seeking new models of interaction with
users, clients, or markets to support innovation.

J. Wang et al. (2021) explored the development of the
cross-border innovation system of Hong Kong-Shenzhen,
focusing on cognitive proximity, interaction between in-
novation actors, cooperation, and global connectivity. To
achieve this, the authors analysed patent and publication
data from 2001 to 2015. The results indicated substan-
tial potential, particularly through the growing conver-
gence of scientific research between the two cities, steady
growth in collaboration outcomes, and complementarity
among innovation actors. The authors highlighted that the
effectiveness of cross-border regional innovation systems
(CBRIS) can be systematically evaluated through the anal-
ysis of cognitive proximity, collaboration level, and con-
nectivity between participants.

According to S. Neuberger et al. (2023), the innova-
tion environment in cross-border agri-food enterprises

significantly influences the processes of developing and
launching innovative products. The authors developed a
conceptual framework to define the “cross-border innova-
tion environment”, based on the theoretical foundations
of innovation systems and innovation management. To an-
alyse this, a series of semi-structured interviews were con-
ducted with representatives of agri-food enterprises locat-
ed in the Netherlands-Germany region of Rhine-Waal. The
study showed that the innovation environment of these
enterprises was mostly oriented towards national-level
factors, while cross-border aspects and links between re-
gions were less pronounced. Innovations in these enter-
prises were predominantly driven not only by scientific
or research achievements but also largely by market de-
mands and consumer needs. The researchers highlighted
the importance of integrating clients and business part-
ners during research and technological development stag-
es, which is essential for overcoming current challenges,
particularly those related to ecological transformation in
line with the EU Green Deal requirements. Understanding
how the innovation environment impacts innovation pro-
cesses in agri-food enterprises can assist in the develop-
ment of relevant policies.

F. Cappellano (2019) examined the concept of cross-
border innovation economies using the example of the Cas-
cadia Innovation Corridor — a geographical region located
between British Columbia (Canada) and Washington State
(USA), which is unique in its economic integration and
development. Cascadia has become an important example
of a region embedded in several socio-ecological discours-
es, with sustainable development as its core theme. This
concept is supported by all political parties advocating for
ecological positivism, which encompasses not only eco-
nomic but also environmental aspects of development. In
the 21% century, the two main cities of the Cascadia re-
gion — Seattle and Vancouver — have become key economic
hubs, particularly in the high-tech sector. These cities are
actively developing in fields such as computer science, avi-
ation, logistics, and biotechnology, and have earned global
recognition through world-class companies such as Micro-
soft, Amazon, and Boeing. Both cities share many econom-
ic clusters (Table 1), which fosters both cooperation and
competition. The mobility of highly qualified labour is an
important factor for the growth of these economies.

Table 1. Key economic sectors of Seattle and Vancouver, British Columbia

No. Seattle Vancouver, British Columbia

1 Business services Business services

2 Aerospace and defense Distribution and e-commerce

3 Distribution and e-commerce Education and knowledge creation

4 Information technology and analytical instruments Hospitality and tourism

5 Hospitality and tourism Financial services

6 Education and knowledge creation Transportation and logistics

7 Transportation and logistics Marketing, design, and publishing

8 Marketing, design, and publishing Wood products

9 Wood products Information technology and analytical instruments
10 Insurance services Communication equipment and services

Source: F. Cappellano (2019)
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This table shows that both Seattle and Vancouver
share similar economic sectors, which fosters the develop-
ment of joint innovation initiatives and reduces barriers
for inter-city collaborations. This synergy between the cit-
ies stimulates not only workforce mobility but also the ex-
change of knowledge, technologies, and investments. Since
2016, supported by Microsoft, the “Cascadia Innovation
Corridor” initiative has aimed to transform the region into
a global technology hub. The plan focuses on leveraging
the region’s competitive advantages to promote it on the
global stage. One key element is the development of trans-
portation infrastructure, including the high-speed rail pro-
ject designed to connect the major cities of Cascadia and
reduce travel time between them. This project has received
funding from both the governments of British Columbia
and Washington State, as well as private investors, high-
lighting support for regional integration. Additionally, al-
ternative transportation options, such as hydroplanes, are
being considered to connect Seattle and Vancouver, where
major international tech companies are headquartered
(Cappellano, 2019).

A valuable contribution to understanding the factors
that define innovation interactions in cross-border regions
was made by H. Basche (2022). In his work, the author an-
alysed the impact of institutional and technological prox-
imity, spatial distance, and European integration on inno-
vation links, measured by the number of joint patents in
45 cross-border regions of Europe. Using negative binomial
gravity models, the scholar identified key determinants that
explain variations in cross-border joint patenting levels.
Specifically, the results show that spatial and technologi-
cal distances consistently have a negative impact on joint
patenting activity: the further the regions are from each
other and the less technologically similar their innovation
bases are, the fewer joint patents they generate. In con-
trast, institutional proximity, measured by the presence of
a common official language, significantly stimulates such
cooperation: regions with a shared language have 1.83-
2.49 times more joint patents under otherwise equal condi-
tions. An important and surprising finding was the role of
European integration: longer EU membership is associated
with reduced joint patenting activity, while membership
in Central and Eastern European countries has a positive
impact on patent cooperation. This means that, compared
to cross-border regions of founding EU states, Eastern Eu-
ropean cross-border regions demonstrate higher innovation
interaction in the form of joint patents under the same con-
ditions. Therefore, it is not only geographic and technolog-
ical barriers that hinder innovation cooperation, but also
cultural and institutional factors play a crucial role. These
findings are especially relevant for Ukraine, which is cur-
rently working on developing cross-border innovation clus-
ters, as they show that reducing institutional barriers and
enhancing commonality (linguistic, regulatory, cultural)
can foster greater innovation interaction in border regions.

Numerous studies dedicated to innovation and region-
al integration meticulously explore the barriers associated
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with the lack of geographical and relational aspects of terri-
torial proximity. However, an analysis of existing thematic
research has shown that the relationship between different
types of territorial proximity and the level of integration is
significantly more complex and ambiguous than the CBRIS
concept suggests. For instance, contrary to expectations,
even regions with a high level of relational proximity are
rarely strongly integrated (Peck & Mulvey, 2018; van den
Broek et al., 2018; Cappellano & Makkonen, 2020). More-
over, cultural and institutional differences, which may
initially seem to be barriers for cross-border innovation,
sometimes not only do not hinder these processes but
may even enhance them (Makkonen et al., 2018). It turns
out that the elements of the CBRIS model that influence
cross-border integration are not always linearly related:
some aspects of integration may promote innovation,
while other integration models may have either no effect
or a considerably weaker one.

N. Maroun (2025) analysed cross-border cooperation
between clusters within the framework of the Euromed
Clusters Forward (ECF) programme, funded by the Europe-
an Union in coordination with ANIMA and Berytech. This
initiative focuses on cluster development in the Mediterra-
nean region by fostering cross-border cooperation between
southern and European partners. The cooperation includes
resource sharing, strategic coordination, and aligning ef-
forts to address common challenges, thereby strengthening
the overall sector and regional competitiveness. According
to his conclusion, by working together, the involved clus-
ters aim to expand their reach to global markets, increasing
their collective impact and competitiveness international-
ly. Therefore, this enhances the efficiency and effectiveness
of the entire value chain.

Knowledge transfer within clusters can be effectively
simplified through structured initiatives, such as the Eu-
romed Clusters Forward Face-to-Face Academy, which of-
fers training programmes to support clusters in developing
strategies to improve their value chains. Additionally, initi-
atives like technical assistance (TA) vouchers provide clus-
ters with access to expert support, helping them stay up-
dated on the latest trends in the industry. These structured
programmes ensure that knowledge sharing is not merely in-
cidental but an integral part of cluster cooperation. Clusters
can form meaningful joint partnerships through initiatives
like Cluster Connect, which fosters partnerships and part-
ner searches between clusters and supporting organisations
in various industrial ecosystems. This promotes collabora-
tion between clusters and between small and medium-sized
enterprises, providing businesses with access to new tech-
nologies, resources, and regional markets. This collabora-
tion is further supported by initiatives such as Tech Days
and joint projects, which serve as platforms for innovation
and the establishment of strong cross-border partnerships.

Clusters can combine their resources and experience
for targeted initiatives through political dialogue sessions
and Tech Days within the Euromed Clusters Forward
framework. These initiatives focus on common goals such
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as sustainable development, digital transformation, and
workforce development. By collectively addressing these
challenges, clusters can create solutions that benefit all
participants in their value chains. These targeted initia-
tives, aligned with international standards, particularly
for entering EU markets, ensure the global competitive-
ness of the clusters.

Ukrainian researcher O. Demedyuk (2020) attempted
to identify the prospects for the development of cross-bor-
der clusters along Ukraine’s western border, considering
their proximity to the EU, the specialisation of neighbour-
ing regions, and the peculiarities of cluster functioning in
Ukraine. The article discusses the specifics of cluster pol-
icies in both the EU and Ukraine. The author noted that
geographic proximity to the European Union and a shared
border with four of its member states open significant op-
portunities for Ukrainian companies, especially those based
in border regions. These companies can adopt positive ex-
periences in clustering from neighbouring countries, ex-
pand their activities beyond the border, participate in EU
cluster development initiatives and programmes, or even
create cross-border clusters that meet modern European
standards in this field. The article also emphasises the im-
portance of one of the key directions of European cluster
policy: the internationalisation of clusters. This process
involves activating network cooperation between clusters
and business structures across borders and between differ-
ent sectors in both Europe and third countries. To achieve
this goal, several initiatives have been launched, including
the European Cluster Collaboration Platform. It provides
companies with the opportunity to present themselves,
exchange experiences, find partners for cooperation, and
access information about already implemented or ongoing
cluster development projects. Furthermore, the platform of-
fers data on current calls within development programmes.
Under its aegis, international events are held to find part-
ners both within EU member states and third countries,
including Ukraine. These events often take place in coun-
tries outside the European Union, demonstrating an open
approach to cooperation. However, an analysis of cluster
functioning on Ukraine’s western border revealed certain
issues. The activities of some clusters remain declarative,
and after their establishment, there has been little follow-up
action. For example, Lviv region has the largest number of
clusters, while in Zakarpattia, despite having significant
potential-particularly in logistics and cross-border activi-
ties — this area is largely ignored. Attracting EU funding
through joint projects plays an important role in stimulat-
ing regional economic development, creating new jobs, and
enhancing the investment attractiveness of border areas.

Cooperation between the border regions of Ukraine
and EU countries is gradually becoming a powerful driv-
er of innovative consolidation and knowledge exchange,
realised through the Interreg NEXT cross-border cooper-
ation programmes. This strengthens integration with the
EU at the local level, attracts funding, and supports the
implementation of EU law, which is crucial for Ukraine’s

European integration. Ukraine has actively joined sever-
al programmes, including Interreg NEXT Poland-Ukraine
and Romania-Ukraine, which create opportunities for joint
projects in regional development, business, and infrastruc-
ture. This cooperation enables the adoption of the Europe-
an Union’s experience in innovation, energy, ecology, and
governance, which supports the implementation of modern
approaches in these areas (Volkova, 2023).

Therefore, in Ukraine, cross-border cooperation (CBC)
is considered from two key perspectives: as a tool for the
development of border areas and as an instrument for re-
alising the country’s European integration goals. However,
the development of CBC between Ukraine’s border regions
and neighbouring countries is significantly hindered by ex-
cessive ambition, the political situation, and the unclear
definition of the role of European regions on the borders of
Ukraine and Central European states. Although there is a
declared desire to jointly solve problems in various spheres
of public life, clear mechanisms to achieve these goals are
still lacking. Additionally, regional cooperation projects
in Ukraine are primarily implemented based on practical
experience, which is done without proper theoretical or
methodological foundations. As a result, there is an urgent
need to create scientifically grounded frameworks that
would facilitate more effective interaction between the
border regions of Ukraine and the EU. These approaches
could become a driving force for innovative development,
the unification of efforts, and knowledge exchange.

In this context, it should be noted that traditionally
an innovation cluster is seen as a set of interconnected
economic actors located within a single geographical area
(local clusters) or territorially distant (regional clusters),
functioning within one or more industries and concen-
trating their resources. Based on the theory of multiplic-
ities, the basic types of innovation clusters are identified
(linked clusters — type A, new industrial zones - type B,
innovation environment - type C, and neighbouring clus-
ters — type D), which are characterised by the features
of geographical location, the specifics of interaction and
cooperation processes among cluster participants, as well
as the degree of their integration (Table 2). The definition
of the appropriate model for the internationalisation of
a regional cluster is aimed at identifying the untapped
potential for international cooperation among the clus-
ter participants and adjusting the work on the devel-
opment of its external connections. This allows for the
optimisation of internationalisation strategies by taking
into account the strengths and weaknesses of existing ap-
proaches. A brief description of the models is presented
in Table 3. It is also possible to combine models, which
allows for classifying various approaches to internation-
alisation depending on the level of involvement of cluster
participants and their strategic orientations. The result
of the formation and operation of an innovative cluster
is the creation of innovation that will contribute to the
emergence of competitive advantages. An important fea-
ture of any innovative cluster is the innovation-oriented
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nature of its activities. Therefore, all cluster formations,
regardless of their type, must continuously consider
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current trends and the latest changes, as well as seek
ways to enhance their competitiveness.

Table 2. Characteristics of innovation clusters

Type of innovation cluster

Cluster characteristics

Type A.
Related clusters

quick response to innovations;
flexibility of the cluster;
openness of the cluster

location: within a city, often in the city centre;

location: outside the city;

Type B.
P macro-international trade;

New industrial zones

closed nature of the cluster

combination of large enterprises and small/medium businesses;

effort to influence innovation through the planning of actions by manufacturers and suppliers;

location: outside the city;

Type C.
P importance of social capital;

Innovation environment

high degree of integration with the regional economy

Type D.

location: outside the city;
Neighbouring clusters

micro-international trade;

small and medium-sized enterprises and micro-firms;

the region is a location, not part of the production system

Source: created by the authors based on O. Mordvinov et al. (2021), D. Castellani et al. (2022), H. Karolyi et al. (2025)

Table 3. Typology of regional cluster internationalisation models

Model name and description Advantages

Disadvantages Strategies

“Priority participation”: one group
of cluster participants serves as the main

clearly defined focus
driver of internationalisation, while the

most active involvement
of lagging participants in the

untapped potential
in other directions;

other two groups are also involved in
developing external relations but with

of internationalisation;
resource support
for the chosen direction

less active participants may
perceive internationalisation
as someone else’s

internationalisation processes;
development of common
areas in the cluster’s

less noticeable contributions

responsibility internationalisation

strong competitive
“Equal participation”: at least two positions in the
groups of cluster participants are equally | international sphere;
involved in the internationalisation
process. The concept of equal
participation should be considered in
the sense that the contribution to the
development of external relations is
equally high

among participants
development;

of internationalisation
potential

consistency in actions
regarding external relations

maximum realisation

risk of conflicts of interest
among participants,
or conversely, dilution
of priorities
and responsibility;
maintaining balance
requires significant effort
and resources

regular assessment
of participants’ activities,
adjusting internationalisation
priorities;
maintaining balance
by the cluster organisation;
searching for new
internationalisation goals

“Exclusion participation”:
at least one group of cluster participants
is not involved
in the internationalisation process

of the cluster;
can be a temporary
phenomenon

indicates lack of urgency
and artificial development

uneven development
of international connections
of the cluster;
lost opportunities
in the “excluded” direction;
risk of weakening the
cluster’s competitive position

analysing the
internationalisation potential
of the “excluded” participant;

engaging the “excluded”
participant in international
projects of other cluster
participants

Source: created by the authors based on B. Sousa (2025), I. Piatnychuk et al. (2025)

Based on the characteristics of the basic types of innova-
tion clusters, it can outline their distinctive features, which
reflect the presence of internal links between firms and indi-
vidual participants in innovation activities, including both
trade and non-trade relations, and related to social capital
(qualified and trained personnel), physical capital (financ-
ing from company funds, venture capital, public grants,
and loans). Therefore, participants in innovation clusters
operate within a regional production network, in line with
regional priorities and goals for innovation development.

In the current period, among the diversity of cluster
formations, the innovative type of cluster has gained par-
ticular significance, as it uses innovation as a technology to

achieve competitive advantages and as a means of achiev-
ing success, as well as a strategy for future development.
For a regular cluster, innovation may manifest at a certain
stage of the technological cycle, meaning that within an
innovation cluster, the process from the idea’s inception
to its implementation must be ensured. Innovation clusters
should be formed around specific areas of economic activ-
ity, such as covering one or more industries or even eco-
nomic sectors, and should be oriented towards the produc-
tion of final innovative products. In turn, the involvement
of foreign partners in the cluster promotes investment from
both the private and public sectors abroad, while foreign
partners from the cross-border space can take on the role
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of monitoring the cluster’s activities, as well as facilitating
the exchange of experience, particularly in the area of sci-
entific developments, among others.

Economic and innovation links often span regional
administrative boundaries, including international ones.
However, political efforts frequently overlook this fact,
thereby limiting the economic and innovative potential
of many border regions. Promoting cross-border regional
innovation policy is challenging due to several barriers, in-
cluding those created by the policy itself. At the same time,
political will is a crucial factor in launching or ensuring
long-term support for cross-border efforts. Typically, the
local level has the most interest, as it directly feels the costs
and benefits. For innovation policy, the region is gener-
ally a more suitable scale than individual localities, as it
encompasses the relevant range of firms, universities, em-
ployees, and other participants in innovation activities. Na-
tional (and supranational) governments can either promote
or hinder cross-border cooperation in the policy realm, de-
pending on regulation and funding across a wide range of
policies impacting the cross-border territory.

The formation and operation of innovation clusters in
border regions within the framework of cross-border coop-
eration essentially aligns with the development of region-
al innovation clusters as a whole. However, an innovation
cluster in a border region, which is formed, operates, and
will develop under cross-border cooperation conditions,
differs from a regional innovation cluster and enables the
utilisation of advantages inherent in cross-border coopera-
tion, defined by its territorial placement. A cross-border in-
novation cluster involves the unification of relevant partici-
pants who gain positive effects and competitive advantages
from collaborating within the respective cross-border space.

Intersectoral connectivity, which is an integral part
of the cluster concept, is a decisive factor for creating a
critical mass for transformative activities. Furthermore,
clusters often bring together participants of the quadruple
helix, which is critically important for cooperative leader-
ship in the process of entrepreneurial innovation. H. Al-
calde-Heras et al. (2024) examined the characteristics that
allow cross-border cooperation initiatives to evolve into
cross-border clusters that support smart specialisation
strategies. The study focused on how to eliminate barriers
to traditional cooperation and encourage companies to ad-
here to smart specialisation plans. The analysis was based
on the development project of a cross-border cluster in the
cross-border region of Nouvelle-Aquitaine — Basque Coun-
try — Navarre (NAEN). The authors identified six critical
opportunities that cross-border cooperation projects should
develop to support the emergence of cross-border clusters:
adaptability, territorial connection, network management
group profile, facilitation, openness, and acceleration.

Modern competition is global, and therefore, neigh-
bouring regions may need to resort to “cooptation” — col-
laboration aimed at strengthening competitive positions.
It is important to understand the potential costs and
benefits, as well as the alignment or lack of appropriate

incentives. Usually, favourable conditions for innovation in
a region increase the benefits and reduce costs. However,
implementing innovation policy can be challenging, as it
is difficult to predict the outcomes given the initial costs
and the uncertainty that often accompanies investments in
this area. Furthermore, over time, additional measures can
be taken to increase economic efficiency. The cost of lack
of cooperation may even turn out to be higher. Experts of
Organisation for Economic Co-operation and Development
(OECD) C. Nauwelaers et al. (2013) provided several key
recommendations for managing cross-border cooperation:

policies should be motivated to address this issue,
understanding that their timelines and motivations are typ-
ically short-term;

identify the points for national (supranational) gov-
ernments where they can support cross-border efforts;

assess various costs and benefits, as well as their
alignment at the international level to ensure long-term co-
operation that fosters trust;

involve non-governmental structures in governance
by creating secretariats that support the activities of offi-
cial (even informal) governance bodies.

Cross-border tools will be more effective if they are
part of a broader strategy or action plan based on data, par-
ticipant mapping, and analytics. Sometimes, cross-border
political tools serve as experimental tests, allowing partic-
ipants to test them in traditional innovation programmes.
However, since government funding is often limited by
national borders, an alternative solution is to harmonise
tools across borders, allowing participants from different
jurisdictions to cooperate more effectively. Tools that force
cooperation when barriers exist (due to regulations, fund-
ing, or lack of quality partners) cannot be sustainable. In-
ternational experience with various political tools allows
identifying their advantages and disadvantages so that les-
sons learned can be applied in other regions.

Based on the network model of internationalisation de-
veloped by J. Johansson and L. Matgsok, four scenarios of
regional cluster internationalisation can be identified (For-
mahl & Grashof, 2021):

“Potential internationalisation”: neither the cluster
itself nor the region where it is based has developed inter-
national and foreign economic relations;

“Internationalisation alone”: the cluster already has
developed relationships with foreign partners, but the re-
gion does not engage in active international activity. Ad-
vantage — the cluster holds a pioneering position. Disadvan-
tage — lack of necessary support from regional institutions;

“Delayed internationalisation”: the cluster, with low
levels of international contacts, is located in a region where
other entities are actively developing external connections.
Advantage — integration into the international space is fa-
cilitated by actively learning from the leaders. Disadvan-
tages — high competition and lost opportunities;

“Supported internationalisation”: both the cluster
and its base are characterised by a high level of internation-
alisation. In this situation, the cluster can make the most
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of the region’s external connections, while the region gains
maximum benefits from the cluster’s international activity.

One of the issues with the internationalisation of
regional clusters is the underdeveloped coordination
system and fragmented methodological support for this
process, which leads to the need to create comprehen-
sive methodological developments. The creation of these
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developments is one of the most important functions of
public management in cross-border innovation clusters.
The internationalisation algorithm for the cluster should
be understood as a specific sequence of actions aimed at
developing international and foreign economic relations
within the cluster. The content of its main stages is pre-
sented in Table 4.

Table 4. Content of the main stages of the internationalisation algorithm for a regional cluster

Stage title

Description

cluster’s life cycle and studying their motivation;

1. Goal setti
oal seting developing a goal tree;

identifying participants interested in the development of international cooperation at a specific stage of the

defining target indicators for internationalisation effectiveness

for internationalisation;

analyiing the external environment;
2. Diagnosis
international cooperation;

assessing the cluster’s existing external connections, international potential, resource capabilities, and limitations

studying foreign cluster websites and databases, specialised cluster development institutes, and promoting

analysing statistical information, benchmarking domestic and foreign clusters using case study methods (successful
practice analysis) and active participation (attending specialised seminars, exhibitions, conferences)

3. Programme
development

SWOT analysis of internationalisation vectors, assessing the prospects for developing the cluster’s external
connections;

designing key measures to implement strategic priorities and target indicators for internationalisation in key areas;

developing effectiveness indicators (target indicators for programme implementation)

distributing responsibility for the development of international activities and creating a coordination mechanism;
searching for and attracting necessary resources, their distribution;
operational planning of international activities;

4. Preparation employee training;

abroad, chambers of commerce;
selecting partners;

establishing contacts with administrations, embassies, international organisations in Ukraine, trade missions

preparing and disseminating information about the cluster and its participants

manufacturing, organisational, marketing;
implementing initial projects;
evaluating results;
feedback;
disseminating positive experiences

5. Project
organisation

developing specific projects for the development of international cooperation in various areas: education, research,

6. Functioning

regularly upgrading specialists’ qualifications

maintaining information about the cluster and its participants in international databases;
participating in specialised events and organising events with invitations for foreign participants;
systematising international contacts of cluster participants and stimulating knowledge exchange;
interacting with government structures and development institutes;

interacting with foreign clusters at professional community platforms, expanding the pool of partners;

Source: created by the authors

One of the challenges in the management of the in-
ternationalisation of regional clusters is the weak devel-
opment of the coordination system and methodological
support for this process. The proposed algorithm for de-
veloping a regional cluster internationalisation programme
is aimed at organising the activities of the cluster’s par-
ticipants and coordinators to maximise the realisation of
its international and external economic potential. It is also
appropriate for developing programmes to strengthen, re-
structure, and optimise cooperation between the border
regions of Ukraine and EU countries.

Conclusions
The article explored the advantages and opportunities
of creating innovative clusters in border regions through
cross-border cooperation. The results confirmed that such

cooperation has a significant impact on enhancing regional
competitiveness, fostering innovation, and improving the
overall quality of life for local populations. In this context,
a cluster serves as a direct tool for introducing econom-
ic and innovation-driven changes within a region. This is
supported by the successful use of the cluster model in oth-
er countries, where such initiatives have proven effective.
Cross-border sectoral clusters are presented as vibrant, dy-
namic platforms for interconnected knowledge-based ac-
tivities, shared among complementary partners in a close
geographical setting, where success lies in the ability to
leverage the experience of their members to boost the over-
all competitiveness of the group. The strong dynamics of
innovation generation in regions are crucial for achieving
national and regional growth targets. Furthermore, clusters
are not bound by borders but are often distributed across
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several different territories, which promotes inter-region-
al collaboration, often seen as an advantage in reaching
a critical mass in transformational operations. The impor-
tance of such initiatives is underlined by clusters’ ability
to stimulate regional value chains and contribute to global
innovations and economic growth.

The article discusses four internationalisation scenar-
ios for clusters, including “potential internationalisation”,
“internationalisation in isolation”, “late internationalisa-
tion”, and “supported internationalisation”, which allowed
for the analysis of clusters’ involvement in international

results obtained demonstrate that the internationalisation
of clusters in border regions is an important tool for their
integration into global economic and innovation networks.

Further research should focus on studying the impact
of cultural and institutional barriers on the effectiveness
of cross-border innovation clusters, as well as developing
new models for improving collaboration between different
regions. Additionally, it is essential to explore mechanisms
for supporting cross-border initiatives from both public
and private entities to ensure the sustainable development
of such clusters.

processes. An internationalisation algorithm was also de-

veloped for clusters, including stages from goal setting to Acknowledgements
project implementation, aimed at effectively organising in-  None.
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AHoOTaLif. AKTyaJIbHICTh TEMU JOCJIi)KEHHs MIOJIATAE B 3POCTAIOYIN POJIi TPAHCKOPJOHHUX iHHOBALIMHUX KJIACTEPIB
SIK BaXJIMBOT'O iHCTPYMEHTY AJIs PO3BUTKY perioHaJbHUX €KOHOMIK Ta MiABUIIEeHH: 1X KOHKYPEeHTOCIIPOMOXHOCTI uyepe3
iHTerpaiilo B rjo6ajbHi eKOHOMIiUHI Ta iHHOBaLilHiI Mepexi. MeTolo poboTu OyB aHasli3 PO3BUTKY TPAaHCKOPAOHHUX
iHHOBaLliMHUX KJIacTepiB, BUABJIEHHA X MepeBar Ta MOXJIMBOCTEN AJiA iHTepHallioHaJIi3alil B KOHTeKCTi riobastizamii
Ta eBpoiHTerpatii. /{11 AOCATHEHHA MeTH 0yJI0 BUKOPHUCTAaHO MeTOAU KOHIeNTyaJIbHOrO aHaJi3y, Kelc-cTafdi, a Takox
eMIIipryHe JOCJIiIKeHHA Ha IPUKJIaAi pi3HUX TpaHCKOPIOHHUX KJIacTepiB, 30kpeMa B €BpoIIi Ta 3a 11 MexaMu. Pe3yibTaTtu
JOCJIi)KeHHsA NoKa3aJsiy, [0 TPaHCKOPAOHHI iHHOBAMLiliHI KJIacTepy CIIPUAIOTh peiHAycTpiasisanil perioHis, 3MeHIIyIOTh
3aJIEXHICTD Bif] BEJIMKUX KOpIIOpaLil i CTBOPIOIOTh KOHKYPEHTHI NepeBaru AJIA Majux i cepefHix MiANpUEMCTB. AHaIi3
KeliciB, 30kpeMa Takux Ak Future Position X y IIBenii, InHoBanifinuii Kopugop Kackapii B IliBHiuHilT AMepuni Ta
iHIIi, MPOJEeMOHCTPYBaB 3HAUYHMUI NOTEeHIliaJl TPaHCKOPJOHHUX iHII[iaTHUB AJIA 3aJlydeHHs HOBUX TEXHOJIOTiH, pecypciB
i MiXHapoOHUX PHHKiB. Bu3HaueHO BaXxJiMBi (akTOpH, 110 BIIMBAIOTh Ha e(EeKTHUBHICTh TaKWX KJIacTepiB, 30KpeMa
reonoJiiTUYHA i iIHCTUTYLiliHA OJIM3bKiCTh, HAYKOBO-TEXHOJIOTiYHA B3a€MO/iA, a TAKOX KyJIbTYPHI Ta peJIALiliHi acnekTu
cmiBmpani Mix perioHamu. KpiMm Toro, OyJjio po3pobjieHO MOJesib iHTepHalioHasli3allil perioHajJbHUX KJIacCTepiB,
sAKa BKJIIOYAE YiTKi eTanmy KOOpAWHALl Ta PO3BUTKY 30BHIlIHiIX 3B’A3KiB, L]0 A03BOJIAE MaKCUMAaJIbHO peasiidyBaTu
MiXHapOAHNH NOTeHI[ia] KJacTepiB Ta CIpuse iX epeKTUBHOMY PO3BUTKY. lle mociimkeHHs Moxe OyTH KOPHUCHUM
JJIA AepXaBHUX OpraHiB, perioHaJIbHUX aAMiHiCcTpalili, KJIacTepHUX OpraHizaiiil, MajJux Ta cepedHiX MiANPUEMCTB, a
TaKOX aKaJeMidYHUX YCTaHOB JJI1 pO3pOOKU CTpaTeriii TPaHCKOPAOHHOI CHiBIpalli, ONTUMi3alil iHTepHalioHai3anii ta
TIOKpallleHHs iHHOBAIillHOTO PO3BUTKY B IPUKOPJOHHUX perioHax

KniouoBi cnoBa: mosiTvka 3rypTyBaHHs; iHHOBAIlifiHA MMOJIITHMKA; iHHOBAIHI CHCTEMHU; PerioHaJbHUNA PO3BUTOK;
CTaJINIA PO3BUTOK
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