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Anomauin. VY cmammi 00CnioxceHo CYKYNHUUL SMIUE A2NOMEPAYIUHUX eKOHOMIK, Mepedc Chienpayi ma
iHCMUmyyiunoi niOmpumMKu HA Po36UMOK IHHOBaYill 1 NiOGUUEHHS KOHKYPEHMOCHPOMOIICHOCMI €8PONEUCLKOT
aepoxocmiyHol npomuciosocmi. Bukopucmogyrouu Kougpicypayitinuil nioxio, npoananizo8ano, K 63a4€mMo0is 3a3HAYEHUX
YUHHUKIB CRPUSE POPMYBAHHIO CIIUKUX MA IHHOBAYIHUX AepOKOCMIYHUX eKocucmeM. JocniodcenHs 30cepeddiceHo Ha
NPOGIOHUX €8PONEICLKUX aepOKOCMiuHUX Kiacmepax, 30kpema 6 Tynysi, Famoypsi, Typuni ma Ceginvi, Oe 0CHOBHUM
npuxnaoom eucmynae komnanis Airbus SE.

Jloseoeno, wo eeocpagiuna aznomepayisn 3abe3neyye cymmesi KOHKYDEeHMHI nepesazu 3a805Ku (QOPMYBAHHIO
cneyianizoeanux puHKie npayi, NOWUPEHHIO 3HANb, SMIYHEHHIO 83AEMOOI 3 NOCMAYANLHUKAMU MA NOKPAWEHHIO O0CMYNY
0o cninvHoi ingpacmpyxkmypu. Iloxazano, wo cnienpays Midc RIONPUEMCMBAMY, VHIBEPCUMEMAMU, HAYKOBO-
00CNIOHUMU YCMAHOBAMU MA OEPIHCABHUMU OP2AHIZAYIAMU NPUCKOPIOE MEXHON02IUHI IHHO8aYil uepe3 0OMiH 3HAHHAMU,
nposedents CRITbHUX O00CHI0JICeHb | pO3nodin pu3uxie. Incmumyyitina niompumxa 3 60ky €eponeticokoeo Coio3y,
HAYiOHANLHUX YPAOI8 | PeciOHANbHUX KIACMEPHUX OPeaHi3ayitl NOCUTIOE Yi nepesdasu, CIUMYIIOI0UU 00CAIONCEHHA MA
PO3POOKU, 3HUNCYIOUU THEECUYIUHY HeBUSHAYEHICD § CNPUSIOUU 0082OCMPOKOSILl NPOMUCIO8Il kKoonepayii. Ocobaugy
yeazy npuoiieHo poli opeaHizayiliHoi Kynvmypu, yugposoi mpaucgopmayii, cmanoeo po3sumky ma Mioceany3eol
cnienpayi K KIOYOBUX YUHHUKIE MALLOYMHbOI KOHKYDEHMOCNpoModchocmi. Pezynomamu docniodxcenns ceiouams, o
00820CMPOKOGUI YCNIX €8PONECLKOI AePOKOCMIYHOI NPOMUCTIOB0CHI GUIHAYAEMbC B3AEMOOIEI0 A2NOMEPAYTUHUX
EeKOHOMIK, MepexCc Cnignpayi ma eQexmuerHo20 IHCMUmMyyitino2o YNPAGIiHHs, a He Juuie OKPeMUMU OpeaHi3ayitiHuMu
moacaugocmamu. Cmamms podums 6HeCOK )y pPO3GUMOK Meopii peciOHANbHUX [HHOBAYIUHUX Cucmem I NPONOHYE
NpaKmuy4Hi pekomenoayii 011s NOAIMUKi6 ma npeoCmasHUKie 2any3i wooo 3MiyHeHHs 200anbHo20 aidepcmea €gponu y
cghepi aepoKkoOCMIUHUX THHOBAYTI.

Kniouogi cnosa: esponeiicoka aepokocmivna npoMUciosicnms, NPOMUCIO8A A2AOMePAYis, THHOBAYIUHI Mepeici,
iHCIMUmMYYiiHa NIOMPUMKA, PeiOHATbHA KOHKYPEHMOCHPOMOICHICHb.

Dopmyn: 0; puc.: 1; maéon.: 3; 6ion.: 27

Abstract. This article examines the combined influence of agglomeration economies, collaborative networks, and
institutional support on innovation and competitiveness within the European aerospace industry. Using a configurational
perspective, it explores how the interaction of these factors contributes to the development of resilient and innovative
aerospace ecosystems. The analysis focuses on leading European aerospace clusters, including Toulouse, Hamburg,
Turin, and Seville, with Airbus SE serving as the principal case study. The study argues that geographical agglomeration
creates significant competitive advantages by fostering specialized labour markets, facilitating knowledge spillovers,
strengthening supplier relationships, and improving access to shared infrastructure. It further demonstrates that
collaboration among firms, universities, research institutions, and public organizations accelerates technological
innovation through knowledge exchange, joint research, and risk-sharing. Institutional support provided by the European
Union, national governments, and regional cluster organizations reinforces these advantages by promoting research and
development, reducing investment uncertainty, and encouraging long-term industrial cooperation. The article also
highlights the growing importance of organizational culture, digital transformation, sustainability, and cross-sector
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collaboration as key drivers of future competitiveness. The findings indicate that the long-term success of the European
aerospace industry depends on the complementary interaction of agglomeration economies, collaborative networks, and
effective institutional governance rather than on individual organizational capabilities alone. The study contributes to
the literature on regional innovation systems while providing practical recommendations for policymakers and industry
stakeholders seeking to strengthen Europe's global leadership in aerospace innovation.

Keywords: European aerospace industry, industrial agglomeration, innovation networks, institutional support,

regional competitiveness.
Formulas: 0; Fig.: 1; Tab.: 3; bibl.: 27

Introduction. Although governments
and private organizations invest heavily in
research and development (R&D), the
commercialization of scientific knowledge
remains a persistent challenge. Many firms and
public research institutions have difficulties
transforming research results into scalable,
market-oriented innovations. This situation is
often described as the “European Paradox™ or
the innovation commercialization gap. One of
the main reasons for this gap is organizational,
institutional, and geographical fragmentation,
which can limit effective cooperation and the
transfer of knowledge.

Small and medium-sized enterprises
(SMEs) face additional constraints related to
financial resources, technological
infrastructure, and their ability to manage the
risks associated with advanced innovation. At
the same time, universities and public research
institutions often place greater emphasis on
scientific ~ publications and  academic
excellence than on commercial applications.
As a result, potentially valuable research
outcomes may not reach the market or generate
their full economic impact.

Overcoming these barriers requires
closer and more structured cooperation
between industry, academia, and government.

The Triple Helix model provides an
appropriate framework for such cooperation by
emphasizing the interaction  between
universities,  businesses, and  public

institutions. These partnerships can facilitate
knowledge exchange, resource sharing, and
coordinated innovation activities, while also
supporting the commercialization of research.

The growing intensity of global
competition further increases the importance
of cross-border innovation clusters. Their
development can contribute to industrial
competitiveness,  accelerate  technology
transfer, and strengthen the long-term
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resilience of regional innovation ecosystems.
In this context, European aerospace clusters
provide a useful setting for examining how
geographical ~ concentration,  cooperation
networks, and institutional support interact to
create conditions for innovation.

Literature Review. The concept of
industrial clusters is strongly associated with
the work of Michael Porter (1990, 1998), who
described  clusters as  geographically
concentrated networks of interconnected firms
and institutions that can improve productivity
and competitiveness. Subsequent research has
expanded this understanding by placing greater
emphasis on collaborative governance,
institutional ~ support, and  coordinated
innovation rather than geographical proximity
alone.

Recent studies and European policy
initiatives indicate that European -clusters
increasingly operate through public—private
partnerships  supported by professional
management structures and long-term funding.
These arrangements strengthen cooperation
between businesses, universities, and research
institutions and can improve knowledge
transfer —and  innovation  performance.
Initiatives such as Horizon Europe and
Euroclusters have also encouraged cross-
border cooperation, digital transformation, and
the development of more resilient value chains.

At the same time, the literature
identifies continuing challenges. These include
the difficulty of balancing public policy
objectives with market-driven initiatives and
the limited access of SMEs to shared Research
and Technology Infrastructures (RTIs). These
challenges are particularly relevant in
knowledge-intensive industries, where
innovation requires substantial investment,
specialized expertise, and close interaction
between different types of organizations.
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Despite  considerable progress in
research on industrial agglomeration, regional
innovation systems, and cluster development,
several issues remain insufficiently explored.

First, previous studies have often
examined agglomeration economies,
collaborative networks, and institutional
frameworks as separate sources of competitive
advantage. Less attention has been given to
how these factors interact simultaneously and
how their combination influences innovation
in the European aerospace sector.

Second, the aerospace industry is
undergoing substantial structural changes.
Digital technologies, environmental
requirements, supply-chain  realignments,
geopolitical instability, and increasing R&D
expenditure are changing the way aerospace
clusters operate. These developments create a
need for updated research examining the
ability of existing cluster models to respond to
changing  technological and economic
conditions.

Third, although established aerospace
hubs such as Toulouse and Hamburg have been
examined extensively, comparative research
explaining why some European clusters
achieve stronger innovation performance and
long-term viability than others remains
limited. A comparative examination of
different regional cluster models can therefore
provide a broader understanding of the
conditions that support successful innovation
ecosystems.

Aim and Methodology. This article
adopts a qualitative research methodology
based on a comparative multiple-case study
approach to investigate how European cluster
ecosystems enhance innovation capacity,
knowledge transfer, and industrial
competitiveness. The selection of a qualitative
approach is appropriate because the research
focuses on understanding complex interactions
between  firms, research  institutions,
government  organizations, and cluster
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management bodies rather than measuring
isolated variables.

The research is guided by a
configurationally perspective, which assumes
that innovation performance is the result of the
interaction between multiple complementary
conditions rather than a single determining
factor. Within this framework, cluster
competitiveness is examined as an outcome of
the combined influence of agglomeration
economies, collaborative networks,
institutional governance, technological
infrastructure, and organizational capabilities.

This article adopts a pragmatic,
qualitative, and exploratory approach to
examine the practical mechanisms through
which European cluster ecosystems enhance
innovation capacity, knowledge exchange, and
industrial competitiveness. A pragmatic
philosophy is uniquely suited to analyzing
these complex environments, as it allows for
the integration of multiple complementary
frameworks—specifically industrial cluster
theory, regional innovation systems, and the
Triple Helix model of university-industry-
government collaboration. Rather than relying
on isolated quantitative indicators to measure
performance, the research investigates the
collaborative relationships and interactions
among diverse stakeholders, recognizing that
successful  innovation  emerges  from
coordinated networks rather than solitary
organizations. To analyze how these clusters
have evolved from simple geographical
industrial districts into strategically managed
ecosystems, the study utilizes a three-
dimensional  framework  focusing  on
agglomeration economies (the local benefits of
shared infrastructure, specialized labor, and

proximity), collaborative networks (the
relationships  driving  knowledge  and
technology  transfer), and institutional

governance (the role of policy, funding, and
strategic coordination in sustaining long-term
innovation).
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Figure 1. European Aerospace Cluster Competitiveness by Key Factor

Source: Developed by the author based on the analytical framework of the study

To adapt to a comparative multiple-case
study strategy within high-technology sectors
to explore the complex interactions among
organizations, institutions, and regional
innovation structures. The aerospace industry
serves as the empirical focus due to its
knowledge-intensive nature, which demands
substantial research investment, advanced
technology, complex supply chains, and deep
industry-science cooperation. To capture
diverse regional innovation models that share
a foundation of strong industrial specialization
and institutional support, the research
examines four major European aerospace
clusters: Toulouse Aerospace Valley (France),
Hamburg Aviation (Germany), Piedmont
Aerospace Cluster (Italy), and Andalusia
Aerospace Cluster (Spain). Within this
framework, Airbus SE is utilized as a central
industrial benchmark, illustrating how a
multinational enterprise engages with regional
suppliers, universities, and government bodies
to drive the transition from localized industrial
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hubs toward fully interconnected European
value chains.

The methodology relies primarily on
secondary qualitative data gathered from
academic literature, institutional reports,
industry documents, and public databases,
which offers a comprehensive view of how
European cluster ecosystems function across
various organizational levels. The data
collection was structured around three primary
categories. First, scholarly publications were
analyzed to establish a theoretical foundation
rooted in concepts like industrial clusters,
regional innovation systems, and university-
industry  knowledge  transfer.  Second,
European Union policy documents and
publications from entities such as the European
Commission, the European Cluster
Collaboration Platform (ECCP), Horizon
Europe, and Euroclusters programs were
evaluated to map out broader European cluster
strategies. Finally, industry-specific materials,
including aerospace cluster reports, Airbus
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publications, and regional innovation practical, real-world execution of these cluster
strategies, were reviewed to evaluate the frameworks.
Table 1
Data Sources and Analytical Purpose
Data Source Examples Purpose of Analysis
Academic literature feosl;atz;(’:h regional innovation studies, cluster Establish theoretical foundation

European Commission

ECCP, Horizon Europe, Euroclusters

Examine policy frameworks and

reports funding mechanisms
Cluster organization Aerospace Valley, Hamburg Aviation, Andalusia
Evaluate governance structures
reports Aerospace
Industry publications Airbus reports, aerospace innovation documents Analyze industrial practices

Statistical databases

Eurostat, OECD innovation indicators

Provide contextual economic
evidence

Source: Adapted from Asheim & Gertler (2005)

The gathered data was evaluated using
thematic and comparative analysis methods to
identify recurring patterns, relationships, and
the specific mechanisms through which cluster
environments generate innovation advantages.
The analytical framework was organized
around five distinct pillars: geographical
concentration, knowledge networks,
governance structures, financial support
mechanisms, and technological readiness.
Geographical concentration was assessed by

networks focused on collaborative efforts
between businesses, universities, and research
institutions. Governance structures were
measured by the effectiveness of cluster
management, stakeholder engagement, and
strategic coordination. Additionally, financial
mechanisms were examined through public-
private  investment  frameworks and
participation in European funding initiatives,
while technological readiness focused on
advancements in digital transformation,

looking at the density of specialized sustainability goals, and access to state-of-the-
companies, suppliers, skilled talent, and art research infrastructure.
supportive infrastructure, while knowledge
Table 2
Analytical Dimensions and Indicators
Analytical Dimension Key Indicators
Agglomeration Effects Firm concentration, supplier networks, skilled workforce
Knowledge Networks Research partnerships, technology transfer, innovation projects
Governance Quality Cluster management, strategic planning, stakeholder coordination
Funding Mechanisms Public investment, private participation, EU programmes
Future Competitiveness Digitalization, sustainability, technological resilience
Source: Developed by the author based on the analytical framework of the study
The final stage of analysis involved industry  documentation, and  cluster

synthesizing the findings into a strategic
framework explaining how European cluster
models can support innovation development.
The framework aims to identify transferable
practices that may benefit regions seeking to
strengthen their own innovation ecosystems.
To ensure the reliability and validity of the
research findings, a three-pronged validation
strategy was implemented. First, data
triangulation was achieved by cross-
referencing insights from a diverse mix of
academic literature, government records,
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publications, effectively minimizing the bias
inherent in using a single source. Second,
analytical validity was strengthened through a
comparative case study design that examined
multiple  European  regions—specifically
aerospace hubs in France, Germany, Italy, and
Spain—offering a more comprehensive
understanding of varied cluster development
models than a single-case focus could provide.
Finally, theoretical consistency was preserved
by directly aligning empirical findings with
recognized academic concepts such as Porter’s
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cluster theory, the Triple Helix model, and
regional innovation systems, ensuring the
study remains both practically relevant and
grounded in established scholarly dialogue.

Despite providing valuable insights into
European cluster ecosystems, this research has
several limitations.

First, the article relies mainly on
secondary data sources. Although institutional
reports and academic publications provide
extensive information, they may not fully
capture informal relationships, organizational
culture, and everyday collaboration processes
occurring within clusters.

Second, the research focuses primarily
on aerospace clusters, which represent highly
specialized and research-intensive
environments. Therefore, some findings may
not be directly transferable to less technology-
intensive industries.

Third, European cluster policies
continue to evolve due to changing economic,
technological, and geopolitical conditions.
Future developments in areas such as artificial
intelligence, sustainability, and supply-chain
resilience may influence the effectiveness of
existing cluster strategies.

Future research could address these

involving cluster managers, SMEs,
researchers, and policymakers. Such studies
would provide deeper insights into the
practical implementation of collaborative
innovation models.

Results. Current Development of the
European Aerospace Industry: Following the
severe disruptions of the COVID-19
pandemic, the European aerospace sector has
staged a robust recovery. Over the past three
years, rising aircraft demand, expanded R&D
budgets, and strong public backing for
sustainable aviation have combined to bolster
the industry's global standing. Industry leaders
such as Airbus, Safran, Leonardo, and Rolls-
Royce have scaled up manufacturing while
directing significant capital toward digital
integration, artificial intelligence, and green
aviation initiatives. Recent figures reflect
steady gains in revenue, workforce size, and
R&D funding. Furthermore, European Union
initiatives like Horizon Europe and Clean
Aviation have accelerated joint innovation by
funding collaborative  ventures  across
academia, research centers, and private
enterprise. Ultimately, these trends underscore
that long-term competitiveness in aerospace
now relies far more on well-coordinated

limitations through primary data collection innovation networks than on the isolated
methods, including interviews and surveys efforts of Individual companies.
Table 3
Recent Development of the European Aerospace Industry
Indicator 2022 2023 2024
Industry Turnover (€ billion) 270 295 326
Direct Employment (million) 0.95 1.02 1.10
R&D Investment (€ billion) 20 22 25

Source: Compiled from recent European aerospace industry reports

Economic Characteristics of European
Aerospace  Agglomerations:  Recognized
industrial hubs such as Toulouse, Hamburg,
Turin, and Seville thrive due to dense networks
of producers, suppliers, academic institutions,
and research facilities, which foster an ideal

environment  for  knowledge  sharing,
workforce  mobility, and technological
advancement. While physical proximity

successfully lowers transaction costs and
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encourages teamwork among organizations,
the findings clearly indicate that simply
clustering together is insufficient for driving
innovation. Ultimately, the most effective
aerospace regions are those that merge
geographic closeness with robust institutional
backing and deeply integrated collaborative
partnerships.

Collaborative Innovation Networks:
This research highlights that innovation across
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European aerospace clusters is driven
primarily by collective partnership rather than
isolated organizational initiatives. Major
industry players like Airbus, along with
universities, specialized suppliers, research
centers, and public agencies, engage in
sustained alliances that streamline knowledge
transfer and technological advancement. These
joint networks help offset R&D expenses,
speed up innovation cycles, and grant partners
access to niche technical expertise. Supported
by European funding initiatives that
incentivize cross-border cooperation,
organizations across different nations can co-
develop cutting-edge aerospace solutions.
Ultimately, collaborative innovation has
established itself as a primary driver of
competitive advantage within the European
aerospace industry.

Institutional Advantages: Institutional
backing serves as another crucial driver of
innovation success within the sector. Strategic
frameworks across European Union programs,
national industrial policies, and regional
development organizations offer essential
funding, financial capital, regulatory
consistency, and infrastructure needed to
sustain long-term technological advancement.
This robust institutional framework lowers
financial risks for investors while actively
encouraging partnership among private
enterprises, academic institutions, and public
research  bodies.  Furthermore,  higher
education centers play a vital role in human
capital development, continuously providing
the specialized engineers, scientists, and
technical experts necessary to sustain the
aerospace workforce.

Configurational Analysis: A central
finding of this study is that no individual driver
on its own accounts for the competitive
strength of FEuropean aerospace clusters.
Rather, high-level innovation performance
emerges from the synergistic interaction of
three interconnected elements: industrial
agglomeration, joint innovation networks, and
strong institutional backing. While geographic
concentration promotes knowledge sharing
and access to specialized talent, collaborative
partnerships speed up technological learning,
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and institutional support supplies critical
funding, financial stability, and strategic policy
coordination. Missing any single component
drastically diminishes a regional aerospace
ecosystem's capacity to innovate. Ultimately,
this  configurational approach expands
traditional cluster frameworks by proving that
long-term competitiveness stems from the
complementary interplay of economic,
organizational, and institutional drivers rather
than physical proximity alone.

Discussion of Findings: The results
align with Porter’s foundational arguments on
the value of industrial clusters while
simultaneously validating Boschma’s
assertion that physical closeness alone cannot
maintain long-term innovation. Furthermore,
the findings strengthen Cooke’s Regional
Innovation Systems theory by proving that
structured institutional collaboration
substantially boosts technological progress.
Rather than analyzing these drivers in isolation
as previous research has done, this study
unifies  industrial agglomeration, joint
innovation networks, and institutional backing
into a single cohesive model. This holistic
approach offers a far more complete
explanation of the forces driving competitive
advantage throughout the European aerospace
industry.

Conclusions. This study evaluated how
industrial agglomeration, joint innovation
networks, and  institutional  backing
collectively influence performance in the

European aerospace sector. Utilizing a
configurational analytical approach, the
findings confirm that long-term

competitiveness depends on the combined
synergy of economic, organizational, and
institutional elements rather than mere
physical closeness. Premier European hubs—
such as Toulouse, Hamburg, Turin, and Seville
thrive by combining specialized workforce
pools and cutting-edge research facilities with
active collaboration across industry, academia,
research bodies, and public agencies. These
interconnected relationships foster knowledge
sharing, technological development, and
continuous innovation, thereby bolstering
Europe's global market standing.
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Additionally, institutional support While limited by its focus on
delivered via European Union programs, established European hubs and reliance on
national policy frameworks, and regional secondary data, the study offers practical
initiatives plays an essential role in mitigating insights for policymakers and industry leaders
investment risks, incentivizing joint research, working to optimize regional innovation
and accelerating technological progress. systems. Future research could expand on
Recent industry shifts further highlight that these findings by incorporating primary
digital integration, green aviation, and empirical evidence, broader international
international  partnerships are becoming comparative cases, or quantitative
critical determinants of sustained competitive configurational techniques across diverse
advantage. The central contribution of this aerospace regions. Ultimately, preserving
research is the formulation of an integrated Europe's competitive edge in aerospace will
framework that links agglomeration, network necessitate sustained investments in joint
collaboration, and institutional governance, innovation, institutional coordination, and
proving that innovation capacity stems from sustainable industrial growth.

the complementary interaction of these factors
rather than their separate effects.
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